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District Mission
The City of St. Charles School District will REACH, TEACH, and EMPOWER all students by providing a
challenging, diverse, and innovative education.

District Vision

The City of St. Charles School District will be an educational leader recognized for high performance and
academic excellence that prepares students to succeed in an ever-changing global society.

District Values

We, the City of St. Charles School District community of students, parents, staff, and patrons, value:
•

High quality education for all students which includes:
• Lifelong learning from early childhood through adult education
• Rigorous learning experiences that challenge all students
• Instruction that meets the needs of a diverse community
• Respect for all
• Real world, critical thinking and problem-solving skills to prepare students for the 21
Century
• Developing caring, productive, and responsible citizens
• Strong engagement of family and community
• A safe, secure, and nurturing school environment

st

•

•

•

Achievement through:
• Celebration of individual success
• Collaboration with parents and community stakeholders
• Exploration, Innovation, and creativity

High quality staff by:
• Hiring and retaining highly qualified and invested employees
• Providing professional development and collaboration focused on increasing student
achievement
• Empowering staff to use innovative resources and practices
Informed decisions that are:
• Student-centered
• Focused on student achievement
• Data Driven
• Considerate of all points of view
• Fiscally responsible

4

District Goals
For planning purposes, five overarching goals have been developed. These goals are statements of the
key functions of the school district.
2.
3.
4.
5.

1. Student Performance
• Develop and enhance the quality educational/instructional programs to improve student
performance and enable students to meet their personal, academic, and career goals.
Highly qualified staff
• Recruit, attract, develop, and retain highly qualified staff to carry out the District’s mission,
vision, goals, and objectives.
Facilities, Support, and Instructional Resource
• Provide and maintain appropriate instructional resources, support services, and functional
and safe facilities.
Parent and Community Involvement
• Promote, facilitate and enhance parent, student, and community involvement in district
educational programs.
Governance
• Govern the district in an efficient and effective manner providing leadership and
representation to benefit the students, staff, and patrons of the district.

School District Philosophical Foundations

Teachers in the School District of the City of St. Charles share in and ascribe to a philosophy that places
children at the heart of the educational process. We feel that it is our professional responsibility to strive
to be our best at all times and to maximize our efforts by ensuring that the following factors are present
in our classrooms and our schools.

1. Learning is developed within the personal, physical, social, and intellectual contexts of the learner.
2. A strong educational program should provide developmental continuity.
3. The successful learner is motivated, strategic, knowledgeable, and interactive.
4. Children learn best when they have real purposes and can make connections to real life.
5. Effective learning is a combination of student exploration and teacher and mentor modeling.
6. Assessment is an ongoing and multidimensional process that is an integral part of instruction.
7. Making reading and writing connections across multiple sources and curricula facilitates meaning.
8. Literacy for the future means literacy in multiple technologies.
9. Education must respond to society’s diverse population and serve all children.
10. Interactions among students, teachers, parents, and community form the network that supports
learning.
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K-8 Computer Technology Philosophy
St. Charles R-VI School District believes that since technology surrounds us, its knowledge and skills are
best learned through active participation. We are prepared to meet the challenges of our continually
evolving digital environment by using innovative methods throughout the curriculum.
St. Charles R-VI School District is educating students for the future by focusing on proficiency skills,
critical thinking skills, research skills, multimedia/communication skills, creativity, and ethical
development.

K-8 Computer Technology Course Descriptions

•

•

•

•

•

•

•

•

Kindergarten - 4th grade - The Elementary Computer Technology course is an introduction to technology for
students in grades K-4 who are developing self-concepts, motor skills, and social relationships. They need
opportunities for first-hand experiences in solving problems and manipulating real objects. Students will learn how
to navigate and save on the computers. They will also be developing numerous skills including but not limited
to: keyboarding skills and utilizing numerous software and internet-based applications in word processing,
research, digital citizenship, introduction to programming, engineering design process, and multimedia
presentations.
5th grade - In 5th grade, students will expand on the skills they already learned in grades K-4. They will focus on
keyboarding skills and basic technology concepts, while using desktop computers and tablets. Students will learn to
be digital citizens who safely and ethically navigate the Internet and improve their research skills while evaluating
the quality of online resources. They will also follow the engineering design process to collaboratively solve realworld problems, display their results using multimedia presentations, and provide valuable feedback using digital
tools.
6th grade - Students in 6th grade will continue focusing on keyboarding skills and increasing their technology
concepts by collecting and displaying data in spreadsheets. They will also improve their research skills, using
advanced search commands, and identify credible sources. While learning to be digital citizens, they will focus on
cybersecurity and identify the opportunities and pitfalls of connecting with people online. Students will also follow
the engineering design process to collaboratively code a video game and understand how human-made machines
function. In addition, they will creatively create other projects while using digital tools to collaborate and
communicate with others.
Computers 7 - This course is designed to introduce students to integrated software package used to teach word
processing, spreadsheet & presentation applications. Students will also continue to develop research skills through
use of the Internet. Students receive immediate benefits, which will be utilized in other courses throughout their
educational career. They will use the skills learned to prepare reports & presentations for other classes & retain
skills learned for future personal use, education, & careers.
PLTW Design and Modeling - Students apply the design process to solve problems and understand the influence
of creativity and innovation in their lives. They work in teams to design a playground and furniture, capturing
research and ideas in their engineering notebooks. Using Autodesk® design software, students create a virtual
image of their designs and produce a portfolio to showcase their innovative solutions.
Computers 8 - In this course, students will discover practical applications using word processing skills,
spreadsheet functions, presentation skills, and graphic techniques to create various publications such as a flyers and
brochures. Students will also continue to develop research skills through the use of the Internet. Skills learned will
benefit students for future personal use, education, and careers.
Advanced Computers 8 - In this course students are challenged to apply their computer skills to problem solve
through the use of various software programs, to create multimedia projects, & to edit/create graphics. Students
will continue to develop research skills through the use of the Internet. In addition, students will work
collaboratively to create original projects.
PLTW App Creators – App Creators introduces students to the field of computer science and the concepts of
computational thinking through the creation of mobile apps. Students are challenged to be creative and innovative,
as they collaboratively design and develop mobile solutions to engaging, authentic problems. Students experience
the positive impact of the application of computer science to society as well as other disciplines, particularly
biomedical science.
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K-8 Computer Technology Rationale
St. Charles R-VI School District considers it imperative that workers in the 21st Century have the skills
necessary to be productive and successful citizens. Our technology instruction focuses on reaching,
teaching, and empowering all students so they are prepared for the future.

K-8 Computer Technology Program Goals

1. Students will be able to use digital tools to communicate and work collaboratively, including at a
distance, to support individual learning and contribute to the learning of others
2. Students will be able to apply existing knowledge to demonstrate creative thinking, construct new
knowledge, and create original works as a means of personal or group expression.
3. Students will be able to use critical thinking skills to plan and conduct research, manage projects,
solve problems, and make informed decisions using appropriate digital tools and resources.
4. Students will be able to understand human, cultural, and societal issues related to technology and
practice legal and ethical behavior.
5. Students will be able to demonstrate a sound understanding of technology concepts, systems, and
operations.

K-8 Computer Technology Essential Understandings/Learner Outcomes

1. Students use digital tools to communicate clearly, express themselves creatively, and collaborate
effectively in teams both locally and globally.
2. Students use a variety of digital tools and resources to construct knowledge and produce creative
artifacts and meaningful learning artifacts.
3. Students use a variety of technologies within a design process to solve problems in ways that
leverage the power of technology methods.
4. Students recognize the rights, responsibilities and opportunities of living, learning and working in
an interconnected world and they act and model ways to use technologies that are safe, legal and
ethical.
5. Students understand the fundamental concepts of technology operations and demonstrate the
ability to choose, use and troubleshoot technologies. They also leverage technology to set and
demonstrate competency in their learning goals.
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K-8 Computer Technology Scope & Sequence
I=Introduce

R=Reinforce

M=Master

Empowered Learner
K

1

2

3

Identify the basic component of the computer: monitor, keyboard, mouse,
headphones

I

R

R

M

Logs on and off computers or devices

I

R

R

•

Computer Concepts and Operations

Turn on/off computer, laptop, chromebook, or hand-held device and connect
peripherals
Performs basic mouse/touchpad operations

Use basic troubleshoot steps to solve technical problems independently
Use desktop icons, windows and menus to open and close applications

I

M

I

R

I

M
R

R

R

4

5

R

M

R

6

7

8

R

R

R

R

R

R

I

Is able to save, retrieve, upload, and download files/documents

I

R

R

R

R

R

Analyze technology’s impact on careers

I

R

R

R

R

R

Describe how technology is used in the workplace.

Investigate required education, training and experience for technologyrelated careers

I

R

R

R

R

Compare and Contrast standalone and networked computer environments
Transfer files between computers

•

Keyboarding Skills

Locate and use letter/number/symbol keys with proper fingering (home
row, etc.)

Operate cursor movement keys (i.e. arrows, backspace, delete, page up, page
down)
Use keyboarding posture

Gain proficiency and speed in touch-typing

K

I
I

1

R
R

Operate Function/Command Keys

R
I
I

R
R
R
R

7

8

I

R

R

R

R

R

R

R

R

R

R

R

R

R

I

R

R
I

R
R

Use a word processing application to create, write, edit, and save
assignments

I

R

R

Define word processing terms and applications
Format documents

R

M

R

R

R

R

R

4

I

5

R

6

R

7

8

R

R

R

R

R

M

I

R

R

R

R

R

R

I

R

R

R

I
I

R

6

3

Select fonts

R

5

2

Highlight, cut, copy, and paste text within a document

R

R

M

4

1

Prints documents

R

M

3

K

Word Processing Skills

I

R

R

2

Apply ten-key technique on a numeric key pad

•

R

R

R

R
R

R
R

I

R
R

R
R
R
R

R
R
R
R

R

M
R
R
R
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Proofread and edit writing using built-in resources (i.e. dictionary, spell
check, thesaurus, grammar check)

I

Insert and resize images and text boxes within a document

I

Use style enhancements

R
R

Perform find and replace activities

R

R

R

M

I

R

R

R

R

I

R

R

M

Use document features (headers/footers, page numbers)

Create multi-page documents with special pages (i.e. title page, table of
contents, special numbering)

I

Use and create templates
Use sort feature

•

I

Digital Citizen

Security

Protect accounts by logging out of shared equipment

Keep passwords confidential (log-on, email, websites, etc.)
Create strong passwords

K

1

I

M

I

2

I

R

7

8

6

I

R

R

R

M

R

M

R

R

M

I

R

R

R

R

R

R

M

R

R

Understand that digital content is permanent and cannot be deleted

I

R

R

Build a positive digital footprint/reputation

I

5

R

R

R

4

I
I

R

R

3

Describe how to be safe online and in a digital world

Use technology independently and collaboratively in a responsible and safe
manner

R

R

R

R

M

R

Understand and obey all rules and guidelines in the District’s Responsible
Use Policy

I

K

R

1

R

2

R

3

M

4

5

6

7

8

Define ethics

I

R

R

R

R

R

R

R

R

I

R

R

R

R

R

M

R

R

•

Technology Ethics/Proper Use of Technology

Describe legal and ethical aspects of technology (i.e. copyright laws, network
etiquette, information security, plagiarism, etc.)
Describe the positive and negative effects social media have on one’s life

Recognize how technology impacts one’s health (use correct ergonomic
principles when using computers such as chair adjustment, wrist position,
distance from monitor, etc.)
Describe proper care and use of computers
Describe ethical uses of multimedia

I

I
I

R

R
R

R

R
R

R

R
R

Creative Communicator/Global Collaborator

R

R

R

R

R

I

R

R

R

R

K

1

2

3

4

5

Communicate ideas clearly and effectively by creating a variety of digital
artifacts

I

R

R

R

R

M

Contribute constructively to project teams

I

R

R

R

R

R

•

Digital Communications

Is polite and respectful in all communications and collaborations

I

R

R

R

R

R

R

R

R

R

M
R

R

6

7

8

R

R

R

R

R

R
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5

6

7

8

Create and edit a presentation

I

R

R

R

Print presentation files

I

R

R

R

•

Presentation Skills

K

1

2

3

4

Perform save and retrieve functions

I

Use spell check

I

Define terms

I

Use slide layouts

I

Add audio files

Describe common uses of presentation software

Use enhancement features (i.e color, graphics, animations, transitions,
themes, etc.)

•

Multimedia Presentation Skills

Create, edit and format text, visuals and audio within a multimedia
presentation
Create digital images

Change printer settings to achieve desired output
Select and manipulate graphical objects
Color an image

I

I

Change image size
Import audio

Use draw features (i.e. circles, boxes, lines, etc.)
Use paint features (i.e. fill, shade, etc.)

•

K

Print and Online Publishing

R
R
R

R
R
R
R
I

I
I

R
R

R
R

R
R
R
R
R
R
R

1

2

3

4

5

6

7

8

I

R

R

R

R

R

R

R

I

R

R

R

R
I

R

R
R
R

R
R
R

R
R
R

R
R
R

I

R

R

R

R

M

K

1

2

3

4

5

I

R

R

R

R

R

M

R
R
R

R
R
R
I

I

R

6

7

R
R
R
R
R
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Perform save and retrieve function

I

Create text frames

I

Use spell check

I

Place images

I

Apply proper color design to documents
Place text in documents

•

I

Innovative Designer/Computational Thinker

Computational/Design Thinking

Use the design process to solve a problem

I

Use a block-based programming to build a game, tell a story or solve a
problem

K

1

2

3

4

5

6

7

8

I

R

R

R

R

R

R

R

R

I

R

R

R

R

R

R

R

R
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Use technology tools to solve age-appropriate computing problems

•

Spreadsheet Skills

I

K

R

1

R

2

R

3

R

4

Perform save and retrieve functions

Use spreadsheet software to create spreadsheets that contain the following:
shading, borders, charts/graphs, and basic functions (SUM, AVG, MAX, MIN).

R

5

M

6

7

8

I

R

R

R

I

R

R

I

Print spreadsheets

Edit and revise an existing spreadsheet

R
I

Use advance features (i.e. math formulas, format, graphics)

Knowledge Constructor

•

Internet Exploration/Digital Resources

Use Internet resources
Define terms

Use age-appropriate guidelines to evaluate websites and other resources for
accuracy, perspective, credibility and relevance
Use age-appropriate search engines to locate information

Summarize, organize, and cite information from a website or digital resource.

I

R
R

1

2

3

4

5

6

7

8

I

R

R

R

R

R

R

R

R

I

R

R

R

R

M

R

R

I

R

R

R
I

R
R

R
R
I
I

R
R
R
R
I

Download files from the Internet

I

R

R

Explain copyright issues regarding usage of images, video, audio, and
information in documents, presentations, multimedia, and print/online
publishing

I

R

R

Use the Internet to explore careers

R

R

K

Use keywords to efficiently and effectively locate needed information.
Use search commands to assist in efficiently locating information.

R

R
R

R

M

R

M

R

R

R
I

R

M
R
R
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CONTENT AREA: Computer Technology

UNIT TITLE: Empowered Learner

COURSE/Grade Level: Kindergarten

UNIT DURATION: Ongoing throughout the year

MATERIALS / INSTRUCTIONAL RESOURCES
FOR THIS UNIT:
• Computer or Chromebook
• Word Document Multimedia Program

ENDURING UNDERSTANDINGS:
• Students understand the fundamental
concepts of technology operations and
demonstrate the ability to choose, use and
troubleshoot technologies. They also
leverage technology to set and demonstrate
competency in their learning goals.

BIG IDEA(S):
Students demonstrate a sound understanding of technology concepts, systems, and operations.
ESSENTIAL QUESTIONS:
•
•
•

How do I perform basic computer functions?
How do I identify basic technology vocabulary?
How do I choose, use, and troubleshoot technology to empower my learning?

WHAT SHOULD STUDENTS KNOW, UNDERSTAND, AND BE ABLE TO DO AT THE END OF THIS UNIT?
Standards, Concepts, Content, Skills, Products, Vocabulary
MAJOR
REFERENCE/STANDARD
STANDARDS: Content specific standards that will be addressed
STANDARD
i.e. GLE/CLE/MLS/ISTE
in this unit.
ISTE #1 - Empowered Learner
Students leverage technology to take an active role in choosing,
X
achieving and demonstrating competency in their learning goals,
informed by the learning sciences.

SUPPORTING
STANDARD

Students:
a.

b.

c.

d.

articulate and set personal learning goals, develop strategies
leveraging technology to achieve them and reflect on the learning
process itself to improve learning outcomes.
build networks and customize their learning environments in
ways that support the learning process.
use technology to seek feedback that informs and improves their
practice and to demonstrate their learning in a variety of ways.
understand the fundamental concepts of technology operations,
demonstrate the ability to choose, use and troubleshoot current
technologies and are able to transfer their knowledge to explore
emerging technologies.
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MLS Kdg. ELA Writing 1D – Produce, Publish, and
Share Writing

Apply a writing process to develop a text for audience and purpose
• With assistance from adults/peers:
a. explore a variety of conventional/digital tools to produce

OBJECTIVE # 1
REFERENCES/STANDARDS

•

•
•
•

Students will begin to demonstrate the ability to use basic keyboard functions
independently with little to no errors.
• ISTE #1 - Empowered Learner

WHAT SHOULD STUDENTS…
KNOW?
BE ABLE TO DO?
Facts, Names, Dates, Places, Information,
Skills; Products
ACADEMIC VOCABULARY
• Login/Out
• Independently Sign• Open/Close Programs/Applications
in/Sign-Out or
Login/Logout
• Backspace/Delete
• Enter/Return
• Power On/Power Off
• Spacebar
• Volume Up & Down
• Arrow Keys
• Use Alphanumeric Keys
• Monitor/Screen
• Connect and use
peripherals (keyboard,
• Keyboard
• Mouse
mouse, headphones)
• Headphones
FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept,
3=Strategic Thinking, 4=Extended
Thinking)
Teacher will demonstrate how to use the
• The students will begin to practice the basic
1/2
keyboard to login and out of the computer
keyboarding skills to login and out of the
computer with little to no errors
Teacher will demonstrate how to open, close, and
save a word document multimedia program
• The students will begin to open, close, and
save a word document multimedia program
INTERDISCIPLINARY CONNECTION
CAREER CONNECTION
Science
• Administrative Assistant
Social Studies
• Computer Programmer
• Communication Specialist
Communication Arts
• Teacher
13

UNDERSTAND?
Concepts; essential truths that give meaning to the topic;
ideas that transfer across situations.
• Students will begin to develop an understanding
of how to use the keyboard effectively and how it
will help them demonstrate their learning

•

and publish writing

X

Business
HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
ASSESSMENT DESCRIPTION
FORMATIVE OR SUMMATIVE?
•

•
•

Observation
Checklist

DOK TARGET
(1=Recall, 2=Skill/Concept,
3=Strategic Thinking, 4=Extended
Thinking)
1/2

FORMATIVE

HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK

•
•

Re-Teaching the basic skills on the keyboard
Individual / Small Group Instruction

•

Guided practice

HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK

•

Keyboarding Instruction using Leveled
Keyboarding Programs

OBJECTIVE # 2

REFERENCES/STANDARDS

UNDERSTAND?
Concepts; essential truths that give meaning to
the topic; ideas that transfer across situations.
• Students will understand with help how
using and troubleshooting a multimedia

•

Instructional practice for increased keyboard
speed and accuracy.

DOK TARGET
(1=Recall, 2=Skill/Concept,
3=Strategic Thinking, 4=Extended
Thinking)
1/2
DOK TARGET
(1=Recall, 2=Skill/Concept,
3=Strategic Thinking, 4=Extended
Thinking)
2/3

The students will demonstrate some of the ability to use and troubleshoot a multimedia program on
the computer.
• ISTE #1 - Empowered Learner
• MLS ELA Writing 1D
WHAT SHOULD STUDENTS…
KNOW?
Facts, Names, Dates, Places, Information,
ACADEMIC VOCABULARY
• Enter/Return/Next
• Open/Close programs and applications

BE ABLE TO DO?
Skills; Products

•
•

Sign-in/Sign-Out
Power On/Power Off
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program (i.e. word document) will help
them demonstrate their learning.

Volume Up & Down
Use Alphanumeric Keys
Opening/Creating new documents
Insert words into documents
Troubleshoot for problems related to the
word document with help
FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
• Teacher will demonstrate how to use
• The student will have exploration time
1/2
word document multimedia program
to learn how to use the word documents
on the multimedia program
• The student will complete a word
document on a multimedia program
with help
INTERDISCIPLINARY CONNECTION
CAREER CONNECTION
• Communication Arts
• Secretary
• Science
• Business
• Management
• Social Studies
• Teacher
HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
ASSESSMENT DESCRIPTION
FORMATIVE OR SUMMATIVE?
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
• Checklist
FORMATIVE and SUMMATIVE
1/2/3
• Observation
• Whole or small group
•

Navigation of a word multimedia
program with help (i.e. Microsoft,
Google, etc...)

•
•
•
•
•

HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
• Teacher will demonstrate how to use
• Students will have step-by-step
2/3
multimedia programs in a variety of
directions with pictures printed out for
different ways small group or in a oneuse.
on-one setting
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•

Students will have modified/altered
assignments as needed

HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
• Teacher will demonstrate extended
• Students will have opportunities for
4
activities for enrichment that includes
extended enrichment and learning
but is not limited to: inserting and
•
Students will have modified/altered
searching for images, videos, taking
assignments as needed that extend
thinking
pictures with the camera on the device
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Proficiency Scales – Kindergarten – Empowered Learner
Strand: Empowered Learner
Topic/Objective: Students will begin to demonstrate the ability to use basic keyboard functions independently with little to no errors.
Course/Grade Level: Kindergarten
Score
4.0
3.5
Score
3.0

2.5
Score
2.0

In addition to Score 3.0, in-depth inferences and applications that go beyond what was taught.
• Students will go beyond what is taught to begin to develop an understanding of how to use the
keyboard effectively and how it will help them demonstrate their learning

•

Sign-in/Login and Sign-out/Log Out
independently

The student will be able to:
• Sign-in/Sign-Out or Login/Logout with help, Power On/Power Off, Volume Up & Down, Use
Alphanumeric Keys, Connect and use peripherals (keyboard, mouse, headphones)

•
•
•

Sign-in/Login with help
Logout Independently
Can connect and use peripherals (keyboard,
mouse, headphones) independently

•
•

Logout/Sign Out with help
observations of students’ using correct
terminology

In addition to score 3.0 performance, in-depth inferences and applications with partial success.

No major errors or omissions regarding 2.0 content and partial knowledge of the 3.0 content

There are no major errors or omissions regarding the simpler details and processes as the student:
• recognizes or recalls specific terminology such as:
• Login/Out, Open/Close Programs/Applications, Backspace/Delete, Enter/Return,
Spacebar, Arrow Keys, Monitor/Screen, Keyboard, Mouse, Headphones

• performs basic processes, such as:
However, the student exhibits major errors or omissions regarding the more complex ideas and
processes.
1.5
Score
1.0
Score
0.0

Sample Tasks

Partial knowledge of the 2.0 content but major errors or omissions regarding the 3.0 content

With help, a partial understanding of some of the simpler details and processes and some of the
more complex ideas and processes.
Even with help, no understanding or skill demonstrated.
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Strand: Empowered Learner
Topic/Objective: The students will demonstrate some of the ability to use and troubleshoot a multimedia program on the computer.
Course/Grade Level: Kindergarten
Score
4.0

Sample Tasks

•

Copying/Typing more than one sentence of a onepage document in a single sitting

3.5

In addition to Score 3.0, in-depth inferences and applications that go beyond what was taught.
• Students will understand with help how using and troubleshooting a multimedia program (i.e.
word document) will help them demonstrate their learning.

•

Copying/Typing up to one sentence of a one-page
document in a single sitting
sign-in/out independently

2.5

The student will be able to:
• Sign-in/Sign-Out Independently
• Power On/Power Off
• Volume Up & Down
• Use Alphanumeric Keys
• Opening/Creating new documents
• Insert words into documents
• Troubleshoot for problems related to the word document with help

There are no major errors or omissions regarding the simpler details and processes as the
student:

•

Score
3.0

Score
2.0

In addition to score 3.0 performance, in-depth inferences and applications with partial success.

No major errors or omissions regarding 2.0 content and partial knowledge of the 3.0 content

•

•
•

recognizes or recalls specific terminology such as:
• Enter/Return/Next
• Open/Close programs and applications

Observation of students opening/closing programs
correctly
Classroom discussions

However, the student exhibits major errors or omissions regarding the more complex ideas and
processes.
1.5
Score
1.0
Score
0.0

Partial knowledge of the 2.0 content but major errors or omissions regarding the 3.0 content

With help, a partial understanding of some of the simpler details and processes and some of the
more complex ideas and processes.
Even with help, no understanding or skill demonstrated.
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CONTENT AREA: Computer Technology

UNIT TITLE: Digital Citizen

COURSE/Grade Level: Kindergarten

UNIT DURATION: Ongoing throughout the year

MATERIALS / INSTRUCTIONAL RESOURCES FOR THIS
UNIT:
• Digital device
• Unique password

BIG IDEA(S):
Students understand human, cultural, and societal issues related to technology and
practice legal and ethical behavior.

ENDURING UNDERSTANDINGS:
ESSENTIAL QUESTIONS:
• Students recognize the rights, responsibilities and
• What is a digital citizen?
opportunities of living, learning and working in an
• How can I be a good digital citizen?
interconnected world and they act and model ways
to use technologies that are safe, legal and ethical.
WHAT SHOULD STUDENTS KNOW, UNDERSTAND, AND BE ABLE TO DO AT THE END OF THIS UNIT?
Standards, Concepts, Content, Skills, Products, Vocabulary
MAJOR
REFERENCE/STANDARD
STANDARDS: Content specific standards that will be
STANDARD
i.e. GLE/CLE/MLS/ISTE
addressed in this unit.
ISTE 2 - Digital Citizen
Students recognize the rights, responsibilities and
X
opportunities of living, learning and working in an
interconnected digital world, and they act and model in
ways that are safe, legal and ethical.
Students:
a.

b.
c.

d.

SUPPORTING
STANDARD

cultivate and manage their digital identity and
reputation and are aware of the permanence of their
actions in the digital world.
engage in positive, safe, legal and ethical behavior when
using technology, including social interactions online or
when using networked devices.
demonstrate an understanding of and respect for the
rights and obligations of using and sharing intellectual
property.
manage their personal data to maintain digital privacy
and security and are aware of data-collection
technology used to track their navigation online.
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OBJECTIVE # 1
REFERENCES/STANDARDS

Students will practice responsible use of technology
• ISTE #2b

WHAT SHOULD STUDENTS…
UNDERSTAND?
KNOW?
Concepts; essential truths that give meaning to the topic; ideas
Facts, Names, Dates, Places, Information,
that transfer across situations.
ACADEMIC VOCABULARY
• Students will understand that technology is all around
• Password
them and the importance of using it in a responsible
• Private information
• Online
manner.

•

•
•

•
•

•
•
•

BE ABLE TO DO?
Skills; Products

Students will be able to use a
password to log on and log of a
digital device.
Students will identify personal
information.
Students will keep passwords
and other personal information
private online.

FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
Teacher will demonstrate proper technique to log on
• Students will practice logging on
1, 2, 3
and log off of a digital device.
a device with a unique password.
Teacher will use a variety of resources such as videos
• Students will practice logging off
and games to help students identify information that
a device using a series of teacherdirected steps.
should not be shared online.
• Students will practice online
safety.
INTERDISCIPLINARY CONNECTION
CAREER CONNECTION
ELA
• Business
Social Studies
• Public safety
• Computer science
Health

HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
20

ASSESSMENT DESCRIPTION
•

Teacher observation

FORMATIVE OR SUMMATIVE?
Formative

HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
•

Provide practice opportunities to handle a device
properly and make safe choices online.

•
•

Practice logging on and off.
Role play online safety situations.

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
1, 2, 3
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
1, 2

HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK

•

Provide opportunities for peer coaching.

•

Coach peers in safe use of a
digital device and online
resources.

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
2, 3
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Proficiency Scales – Kindergarten – Digital Citizen
Strand: Digital Citizen
Topic/Objective: Students will practice responsible use of technology
Course/Grade Level: Kindergarten
Score
4.0

In addition to Score 3.0, in-depth inferences and applications that go beyond what was taught.
3.5

Score
3.0

In addition to score 3.0 performance, in-depth inferences and applications with partial success.
The student will be able to:

•
•
•

2.5
Score
2.0

Score
0.0

No major errors or omissions regarding 2.0 content and partial knowledge of the 3.0 content

There are no major errors or omissions regarding the simpler details and processes as the
student:
• recognizes or recalls specific terminology such as:
• Password
• Private information
• Online
However, the student exhibits major errors or omissions regarding the more complex ideas
and processes.
1.5

Score
1.0

use a password to log on with help and log off of a digital device independently
identify personal information.
keep passwords and other personal information private online.

Sample Tasks

•

Log on and off digital devices independently

•

Refer to a written unique username and password to
log on a digital device.
Log off a digital device independently.
Watch Hippo and Hedgehog in Cyber Five and give
simple explanation of each of the five safety rules.
http://www.abcya.com/cyber_five_internet_safety.htm
Answer Cyber Five quiz questions correctly when read
aloud.

•
•
•

•

Log off a digital device with reminders and/or teacher
support.

Partial knowledge of the 2.0 content but major errors or omissions regarding the 3.0 content

With help, a partial understanding of some of the simpler details and processes and some of
the more complex ideas and processes.
Even with help, no understanding or skill demonstrated.

22

CONTENT AREA: Computer Technology

UNIT TITLE: Creative Communicator / Global Collaboration

COURSE/Grade Level: Kindergarten

UNIT DURATION: Ongoing throughout the year

MATERIALS / INSTRUCTIONAL RESOURCES
FOR THIS UNIT:
• Books and materials for Novel
Engineering Process

BIG IDEA(S):
• Students use digital tools to communicate and work collaboratively, including at a distance,
to support individual learning and contribute to the learning of others

ENDURING UNDERSTANDINGS:
ESSENTIAL QUESTIONS:
• Students use digital tools to
• How can I constructively share my ideas, interests and skills with others?
communicate clearly, express themselves
• How can I use technology and teamwork to help local and global communities?
creatively, and collaborate effectively in
teams both locally and globally.
WHAT SHOULD STUDENTS KNOW, UNDERSTAND, AND BE ABLE TO DO AT THE END OF THIS UNIT?
Standards, Concepts, Content, Skills, Products, Vocabulary
MAJOR
SUPPORTING
REFERENCE/STANDARD
STANDARDS: Content specific standards that will be addressed in
STANDARD
STANDARD
i.e. GLE/CLE/MLS/ISTE
this unit.
ISTE #6 - Creative Communicator
Students communicate clearly and express themselves creatively for a
X
variety of purposes using the platforms, tools, styles, formats and
digital media appropriate to their goals.
Students:
a.

b.

c.

ISTE #7 - Global Collaborator

d.

choose the appropriate platforms and tools for meeting the desired
objectives of their creation or communication.
create original works or responsibly repurpose or remix digital
resources into new creations.
communicate complex ideas clearly and effectively by creating or
using a variety of digital objects such as visualizations, models or
simulations.
publish or present content that customizes the message and medium
for their intended audiences.

Students use digital tools to broaden their perspectives and enrich
their learning by collaborating with others and working effectively in
teams locally and globally.

X
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Students:
a.

b.
c.

d.

MLS ELA Kdg - Writing 1D

MLS Science Kdg. – Engineering Design (ETS) 1 A
MLS Science Kdg. – Engineering Design (ETS) 1 B

OBJECTIVE # 1
REFERENCES/STANDARDS
UNDERSTAND?
Concepts; essential truths that give meaning to the
topic; ideas that transfer across situations.
• Students understand that they can
communicate clearly and express
themselves creatively for a variety of
purposes using digital tools.

use digital tools to connect with learners from a variety of
backgrounds and cultures, engaging with them in ways that broaden
mutual understanding and learning.
use collaborative technologies to work with others, including peers,
experts or community members, to examine issues and problems
from multiple viewpoints.
contribute constructively to project teams, assuming various roles
and responsibilities to work effectively toward a common goal.
explore local and global issues and use collaborative technologies to
work with others to investigate solutions.

With assistance from adults/peers:

a. use a variety of conventional/digital tools to produce and publish
writing

Defining and Delimiting Engineering Problems
• Ask questions, make observations, and gather information
about a situation people want to change to define a simple
problem that can be solved through the development of a new
or improved object or tool.
Designing Solutions
• Develop a simple sketch, drawing, or physical model to
illustrate how the shape of an object helps it function as
needed to solve a given problem.

X
X
X

Students will create original works or responsibly repurpose or remix digital resources into new
creations.
• ISTE #6b
• MLS ELA Kdg. Writing 1D
WHAT SHOULD STUDENTS…
KNOW?
BE ABLE TO DO?
Facts, Names, Dates, Places, Information,
Skills; Products
ACADEMIC VOCABULARY
• Express
• Students will be able to express
• Creativity
themselves creatively using digital
• Media
media
• Digital

FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
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TEACHER INSTRUCTIONAL ACTIVITY
•

•

The teacher will demonstrate ways to
create digital works using various types
of media

INTERDISCIPLINARY CONNECTION
Writing

ASSESSMENT DESCRIPTION
•

STUDENT LEARNING TASK
•

Students will create and publish writing
and artworks using various digital tools

2

CAREER CONNECTION
Art Director
Social Media Specialist
Strategist
Copywriter
Account Manager
HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
FORMATIVE OR SUMMATIVE?

Rubrics will be given to determine if the
published works meet the designated
criteria

•
•
•
•
•

Formative

2

HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
•

The teacher will give additional
scaffolding and models for the
writing/creative tasks to help students to
complete the projects

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)

•

Students will complete the tasks using the
additional instructions and helps

2

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)

HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
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•

If students have already learned to create
creative digital products, then the
teacher can give opportunities for those
students to lead groups that will create
products and solutions for local
problems or projects using their digital
creation skills

•

Students can work in teams and use their
digital creation skills to make products and
solutions for local problems or activities

3/4

OBJECTIVE # 2
REFERENCES/STANDARDS

Students will contribute constructively to project teams.
• ISTE #7 - Global Collaborator
• MLS Kdg. Science ETS1 A and B
WHAT SHOULD STUDENTS…
UNDERSTAND?
KNOW?
BE ABLE TO DO?
Concepts; essential truths that give meaning to the
Facts, Names, Dates, Places, Information,
Skills; Products
topic; ideas that transfer across situations.
ACADEMIC VOCABULARY
• Students understand that they can contribute
• Problem
• Students will be able work
constructively to the goals of collaborative
• Solution
with teams to solve problems
• Design
groups
• Team
FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept,
3=Strategic Thinking, 4=Extended
Thinking)
• The teacher will give clear directions and
• Students will work in teams to solve a
3/4
standards for project assignments
problem
• For example: The Novel Engineering Project
in which teams of students choose problems
of characters in books, design solutions for
the problems, build and test the solutions, and
present them to the whole group
•
•
•

INTERDISCIPLINARY CONNECTION
Reading
Writing
Science

•
•
•
•
•

CAREER CONNECTION
Engineer
Researcher
Mathematician
Data Analyst
Digital Media Specialist
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ASSESSMENT DESCRIPTION

•

HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
FORMATIVE OR SUMMATIVE?

A rubric will be used to determine if the
criteria for the project has been met.

Summative

HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK

•

If students have not learned, then the teacher
will divide the tasks into their component
parts and specific instructions and examples
will be given for each task.

•

Students will complete the steps in the design
process with scaffolding of instructions.

3

2

HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK

•

If students already know how to complete the
design process, then the teacher will select
more complex books with more challenging
characters’ problems.

•

Students can create an online community to
share their solutions with a broader audience
and share feedback with others who are doing
similar projects.

4

DOK TARGET
(1=Recall, 2=Skill/Concept,
3=Strategic Thinking, 4=Extended
Thinking)

DOK TARGET
(1=Recall, 2=Skill/Concept,
3=Strategic Thinking, 4=Extended
Thinking)

DOK TARGET
(1=Recall, 2=Skill/Concept,
3=Strategic Thinking, 4=Extended
Thinking)
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Proficiency Scales – Kindergarten – Creative Communicator/Global Collaborator
Strand: Creative Communicator/Global Collaborator
Topic/Objective: Students will contribute constructively to project teams.
Course/Grade Level: Kindergarten
Score
4.0

In addition to Score 3.0, in-depth inferences and applications that go beyond what was taught.

3.5
Score
3.0

•

Students will work in pairs to create an
engineering project of a tower of straws and
marshmallows. They will work together, share
materials and discuss options for solving
problems. The teams will compete to see which
ones can build the highest towers.

The student will be able to:

•

No major errors or omissions regarding 2.0 content and partial knowledge of the 3.0 content

Students will work in pairs to create an
engineering project of a tower of straws and
marshmallows. They will work together, share
materials and discuss options for solving
problems.

•

Students will work in pairs to create an
engineering project of a tower of straws and
marshmallows. They will share the materials.
Students will demonstrate understanding of the
terms problem, solution, design, and team.

In addition to score 3.0 performance, in-depth inferences and applications with partial success.

•

2.5
Score
2.0

Sample Tasks

Students will be able work with teams to solve problems

There are no major errors or omissions regarding the simpler details and processes as the
student:

•

recognizes or recalls specific terminology such as:
• Problem
• Solution
• Design
• Team

However, the student exhibits major errors or omissions regarding the more complex ideas
and processes.
1.5
Score
1.0
Score
0.0

Partial knowledge of the 2.0 content but major errors or omissions regarding the 3.0 content

With help, a partial understanding of some of the simpler details and processes and some of
the more complex ideas and processes.

•

Even with help, no understanding or skill demonstrated.
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CONTENT AREA: Computer Technology

UNIT TITLE: Innovative Designer/Computational Thinker

COURSE/Grade Level: Kindergarten

UNIT DURATION: Ongoing throughout the year

MATERIALS / INSTRUCTIONAL RESOURCES FOR THIS
UNIT:
• Drawing program
• Paint program
• Block based programming
• Code and Go Mouse Set

BIG IDEA(S):
• Students use critical thinking skills to plan and conduct research, manage
projects, solve problems, and make informed decisions using appropriate digital
tools and resources.

ENDURING UNDERSTANDINGS:
ESSENTIAL QUESTIONS:
• Students use a variety of technologies within a
• How can I use the design process to solve real-world problems?
design process to solve problems in ways that
• How can I create a step by step program or algorithm to efficiently solve a
leverage the power of technology methods.
problem?
WHAT SHOULD STUDENTS KNOW, UNDERSTAND, AND BE ABLE TO DO AT THE END OF THIS UNIT?
Standards, Concepts, Content, Skills, Products, Vocabulary
MAJOR
SUPPORTING
REFERENCE/STANDARD
STANDARDS: Content specific standards that will be
STANDARD
STANDARD
i.e. GLE/CLE/MLS/ISTE
addressed in this unit.
ISTE #4 - Innovative Designer
Students use a variety of technologies within a design
X
process to identify and solve problems by creating new,
useful or imaginative solutions.
Students:

a. know and use a deliberate design process for
generating ideas, testing theories, creating innovative
artifacts or solving authentic problems.
b. select and use digital tools to plan and manage a
design process that considers design constraints and
calculated risks.
c. develop, test and refine prototypes as part of a cyclical
design process.
d. exhibit a tolerance for ambiguity, perseverance and
the capacity to work with open-ended problems.
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ISTE #5 - Computational Thinker

Students develop and employ strategies for understanding
and solving problems in ways that leverage the power of
technological methods to develop and test solutions.

X

Students:
a.

b.
c.
d.

MLS Math Kdg. Geometry and Measurement - C

MLS ELA Kdg. - Speaking and Listening - 1A Listen for a
Purpose

OBJECTIVE # 1
REFERENCES/STANDARDS

UNDERSTAND?
Concepts; essential truths that give meaning to the
topic; ideas that transfer across situations.

formulate problem definitions suited for technologyassisted methods such as data analysis, abstract models
and algorithmic thinking in exploring and finding
solutions.
collect data or identify relevant data sets, use digital
tools to analyze them, and represent data in various
ways to facilitate problem-solving and decision-making.
break problems into component parts, extract key
information, and develop descriptive models to
understand complex systems or facilitate problemsolving.
understand how automation works and use algorithmic
thinking to develop a sequence of steps to create and test
automated solutions.

Analyze squares, circles, triangles, rectangles, hexagons,
cubes, cones, cylinders and spheres.
• Draw or model simple two-dimensional shapes.
Purpose Develop and apply effective listening skills and strategies in
formal and informal settings by:

X
X

a. following classroom listening rules
b. continuing a conversation through multiple exchanges
c. following one-step instructions, according to
classroom expectations

Students will use templates and patterns to create new designs.
• ISTE #4 b, d
• ISTE #5c
• MLS Math - Geometry and Measurement, C.
• MLS ELA - Speaking and Listening 1A
WHAT SHOULD STUDENTS…
KNOW?
Facts, Names, Dates, Places, Information,
ACADEMIC VOCABULARY

BE ABLE TO DO?
Skills; Products
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•

•
•
•

•
•
•

•

Students will recognize, extend, and create
patterns.

•
•
•

Pattern
Repeating
Section

•

Use a computer program such as a
drawing or paint program to extend
and create patterns.

FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
Teach how to use drawing and paint
• Work with drawing and paint
1, 2, 3
programs.
programs to become familiar with
their properties.
Provide opportunities for students to use
• Name the properties of a given
drawing and paint programs.
pattern.
Provide patterns of shapes for students to
• Independently extend a given pattern.
analyze and extend.
• Design and complete a pattern on a
drawing or paint program.
INTERDISCIPLINARY CONNECTION
CAREER CONNECTION
Art
• Graphic Design
Math
• Mathematician
• Engineering
ELA
• Artist
HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
ASSESSMENT DESCRIPTION
FORMATIVE OR SUMMATIVE?
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
Formative
1, 2, 3
Teacher observation

HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
• Provide students opportunities to use
• Replicate a pattern using blocks.
1, 2, 3
pattern blocks to replicate a given pattern.
• Replicate a pattern on a drawing or
• Provide students opportunities to replicate a
paint program.
• Design and describe a simple pattern.
given pattern on a drawing or paint program.
HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
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INSTRUCTIONAL ACTIVITY/METHOD
•

STUDENT LEARNING TASK

Provide opportunities to use patterns in a
larger or more complex task.

OBJECTIVE # 2
REFERENCES/STANDARDS
UNDERSTAND?
Concepts; essential truths that give meaning
to the topic; ideas that transfer across
situations.
• Students will understand how to
decompose a problem into logically
sequenced steps.

•

•

Using a drawing or paint program,
create a picture which includes
patterns.
Create a pattern template for others
to extend.

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
2, 3, 4

Students will use block-based programming tool to solve a problem.
• ISTE #5 a, c, d
WHAT SHOULD STUDENTS…
KNOW?
Facts, Names, Dates, Places, Information,
ACADEMIC VOCABULARY

BE ABLE TO DO?
Skills; Products

Drag
• Students will solve grade
Drop
appropriate programming tasks by
Sequence
dragging and dropping pieces into a
Debug
correct sequence.
FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
• Model the physical and mental
• Physically model a task by walking through the
1, 2, 3
processes to solve a block-based
sequential steps.
• Complete block-based programming tasks.
programming task.
INTERDISCIPLINARY CONNECTION
• Math
• Science
• ELA
ASSESSMENT DESCRIPTION

•
•
•
•

•
•
•

CAREER CONNECTION
Computer programming
Writing
Communications

HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
FORMATIVE OR SUMMATIVE?

DOK TARGET
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•

Complete all levels of an age
appropriate block-based
programming task.

Summative

(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
1, 2, 3

HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
1, 2

Provide practice in physically
• Arrange picture cards in sequential order to show
walking through a series of steps to
how to complete a task.
• Practice completing a block-based task using
solve a problem.
• Provide practice using a simpler
physical movements.
program.
HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
• Provide more challenging programs
• Complete more challenging programs.
for students to practice solving
• Decompose a task into logical steps and draw or
2, 3, 4
find pictures to represent the steps. Challenge
block-based problems.
another student to put the pictures together in
the correct sequence.
•

OBJECTIVE # 3
REFERENCES/STANDARDS

Students will attend to precision.
• ISTE #5 a, c

WHAT SHOULD STUDENTS…
UNDERSTAND?
KNOW?
BE ABLE TO DO?
Concepts; essential truths that give meaning to
Facts, Names, Dates, Places, Information,
Skills; Products
the topic; ideas that transfer across situations.
ACADEMIC VOCABULARY
• Students will understand that mistakes
• Sequence
• Correctly sequence a series of steps to
in a sequence of events will cause the
• Debug
produce a product.
product to fail.
FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
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Guide students to decompose a
problem into a series of steps.
• Model what happens if the steps are
out of order.
• Guide students to correct the order so
the end product is logical.
INTERDISCIPLINARY CONNECTION
• Math
• Science
• ELA
•

ASSESSMENT DESCRIPTION
•

Teacher observation

•
•
•

Decompose a problem such as making a
sandwich into a series of steps.
Logically sequence the steps.
Correct errors in the sequence.

(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
1, 2, 3

CAREER CONNECTION
• Computer science
• Construction
• Chef
• Engineering
HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
FORMATIVE OR SUMMATIVE?

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
1, 2, 3

Formative

HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK

•
•

•

Guide students to decompose problems or
products into fewer main parts.
Provide opportunities for students to practice
simpler sequencing activities with increasing
numbers of steps.

•
•

Complete sequencing tasks by using
pictures.
Complete sequencing tasks by physically
walking through a series of teacher
directions.

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
1, 2, 3

HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
Provide more complex tasks.
• Complete more complex block-based
2, 3, 4
programs.
• Decompose complex tasks into multiple
steps and challenge another student to
sequence the steps correctly.

DOK TARGET
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Proficiency Scales – Kindergarten – Innovative Designer/Computational Thinker
Strand: Innovative Designer/Computational Thinker
Topic/Objective: Students will use templates and patterns to create new designs. Students will use block-based programming tool to solve a problem. Students will

attend to precision.

Course/Grade Level: Kindergarten
Score
4.0

In addition to Score 3.0, in-depth inferences and applications that go beyond what was
taught.
3.5

Score
3.0

In addition to score 3.0 performance, in-depth inferences and applications with partial success.
The student will be able to:

•
•
•

use a computer program such as a drawing or paint program to extend and create
patterns.
solve grade appropriate programming tasks.
correctly sequence a series of steps to produce a product.

Sample Tasks

•

Create patterns, puzzles, and mazes for peers to solve.

•

Students will use paint and drawing programs to extend
and create patterns such as: (www.abcya.com -Paint,
Magic Mirror Paint, Pixel Paint, Make a Face, Shape
Patterns, Shape Construction, and Tangrams), Google Draw,
Microsoft Paint, (www.starfall.com - Triangles, Polygons,
Symmetry 1 & 2, Quadrilaterals, Puzzles, and Make
Shapes).
Complete introductory coding skills such as Code.org
Course A https://studio.code.org/s/coursea
Build maze and program Code and Go Mouse to follow the
maze.

•
•

2.5
Score
2.0

No major errors or omissions regarding 2.0 content and partial knowledge of the 3.0 content

There are no major errors or omissions regarding the simpler details and processes as the
student:
• recognizes or recalls specific terminology such as:

•

Pattern, Repeating, Section, Drag, Drop, Sequence, Debug

•

Extend patterns and solve puzzles with teacher and/or
peer assistance.

However, the student exhibits major errors or omissions regarding the more complex ideas
and processes.
1.5
Score
1.0
Score
0.0

Partial knowledge of the 2.0 content but major errors or omissions regarding the 3.0 content

With help, a partial understanding of some of the simpler details and processes and some
of the more complex ideas and processes.
Even with help, no understanding or skill demonstrated.
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CONTENT AREA: Computer Technology

UNIT TITLE: Knowledge Constructor

COURSE/Grade Level: Kindergarten

UNIT DURATION: Ongoing throughout the year

MATERIALS / INSTRUCTIONAL RESOURCES FOR THIS BIG IDEA(S):
UNIT:
• Students apply existing knowledge to demonstrate creative thinking, construct new
knowledge, and create original works as a means of personal or group expression.
• Word Documents/Multimedia Programs
• Websites such as:
o www.starfall.com
o Math Seeds
o Lexia
o Reading Eggs
ENDURING UNDERSTANDINGS:
ESSENTIAL QUESTIONS:
• Students use a variety of digital tools and
• How can I responsibly locate, evaluate and ethically use information from a variety
resources to construct knowledge and produce
of digital sources?
• How can I use digital resources to solve real-world problems?
creative artifacts and meaningful learning
artifacts.
• How can I use digital tools to create artifacts to share my learning with others?
WHAT SHOULD STUDENTS KNOW, UNDERSTAND, AND BE ABLE TO DO AT THE END OF THIS UNIT?
Standards, Concepts, Content, Skills, Products, Vocabulary
MAJOR
SUPPORTING
REFERENCE/STANDARD
STANDARDS: Content specific standards that will be
STANDARD
STANDARD
i.e. GLE/CLE/MLS/ISTE
addressed in this unit.
ISTE #3 - Knowledge Constructor
Students critically curate a variety of resources using digital
X
tools to construct knowledge, produce creative artifacts and
make meaningful learning experiences for themselves and
others.
Students:
a.

b.

plan and employ effective research strategies to locate
information and other resources for their intellectual or
creative pursuits.
evaluate the accuracy, perspective, credibility and
relevance of information, media, data or other resources.
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c.
d.

MLS ELA Kdg. -Writing 1D - Students explore a variety of
conventional/digital tools to produce and publish
writing.
MLS ELA Kdg. - Reading 1D - Develop and apply skills to
the reading process
OBJECTIVE # 1

curate information from digital resources using a variety
of tools and methods to create collections of artifacts that
demonstrate meaningful connections or conclusions.
build knowledge by actively exploring real-world issues
and problems, developing ideas and theories and pursuing
answers and solutions.

Produce/Publish and Share Writing
With assistance from adults/peers:
a.

explore a variety of conventional/digital tools to produce
and publish writing

Independent Text

Read independently for sustained periods of time by:
a.

engaging with text as developmentally appropriate

X
X

With guidance from an educator, students explore a variety of teacher-selected
tools to organize information and make connections to learning.
REFERENCES/STANDARDS
• ISTE #3
• MLS ELA Reading 1D, a.
• MLS ELA Writing 1D, a.
WHAT SHOULD STUDENTS…
UNDERSTAND?
KNOW?
BE ABLE TO DO?
Concepts; essential truths that give meaning to the topic; ideas
Facts, Names, Dates, Places,
Skills; Products
that transfer across situations.
Information,
ACADEMIC VOCABULARY
• Students understand how to use a variety of digital tools
• Technology
• Students will be able to use digital
and resources to construct knowledge
• Digital
tools and resources to construct
• Tools
meaningful knowledge.
• Construct
FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
• The teacher will demonstrate and model how to use
• Students will create artifacts
2/3
using information that they
information to create artifacts
have gathered.
INTERDISCIPLINARY CONNECTION

CAREER CONNECTION
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•
•
•
•

•

ELA
Science
Social Studies
Social Skills

Web Developer
Social Media Director
Instructional Technology
Specialist
• STEM Teacher
HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
ASSESSMENT DESCRIPTION
FORMATIVE OR SUMMATIVE?

Checklist

•
•
•

Formative

HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
•

•

If students have not learned how to use digital media to
construct their own learning, then the teacher can
provide additional scaffolding tools

•

Students will practice creating
artifacts using scaffolding

3

3

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)

HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
If students have learned to use digital tools and
• Students can experiment with
4
resources to construct meaningful learning, then the
more complex tasks to show
teacher can add some more complex tasks
their learning.
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Proficiency Scales – Kindergarten – Knowledge Constructor
Strand: Knowledge Constructor
Topic/Objective: With guidance from an educator, students explore a variety of teacher-selected tools to organize information and make connections to

learning.

Course/Grade Level: Kindergarten
Score
4.0

In addition to Score 3.0, in-depth inferences and applications that go beyond what was
taught.
3.5

Score
3.0

•

Students will use online learning programs such as Reading
Eggs, Math Seeds, Starfall etc. to earn/collect artifacts to
help them set and reach their learning goals.

The student will be able to:

•

No major errors or omissions regarding 2.0 content and partial knowledge of the 3.0 content

Students will use online learning programs such as
Reading Eggs, Math Seeds, Lexia, Starfall etc. to
earn/collect artifacts which show their progress
toward their learning goals.

•

Students will use online learning programs such as Reading
Eggs, Math Seeds, Starfall etc. to show what they have
learned.

In addition to score 3.0 performance, in-depth inferences and applications with partial success.

•

2.5
Score
2.0

Students will be able to use digital tools and resources to construct
meaningful knowledge.

There are no major errors or omissions regarding the simpler details and processes as the
student:

•

recognizes or recalls specific terminology such as:
• Technology
• Digital
• Tools
• Construct
However, the student exhibits major errors or omissions regarding the more complex
ideas and processes.
1.5
Score
1.0
Score
0.0

Sample Tasks

Partial knowledge of the 2.0 content but major errors or omissions regarding the 3.0 content

With help, a partial understanding of some of the simpler details and processes and some
of the more complex ideas and processes.
Even with help, no understanding or skill demonstrated.
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CONTENT AREA: Computer Technology

UNIT TITLE: Empowered Learner

COURSE/Grade Level: 1st Grade

UNIT DURATION: Ongoing throughout the year

MATERIALS / INSTRUCTIONAL RESOURCES FOR
THIS UNIT:
• Computer or Chromebook
• Word Document Multimedia Program

BIG IDEA(S):
• Students demonstrate a sound understanding of technology concepts, systems, and
operations.

ENDURING UNDERSTANDINGS:
ESSENTIAL QUESTIONS:
• Students understand the fundamental concepts
• How can I use technology to empower my learning?
of technology operations and demonstrate the
• How do I perform basic computer functions?
ability to choose, use and troubleshoot
• How can I demonstrate my understanding of basic technology vocabulary?
technologies. They also leverage technology to
• How do I choose, use, and troubleshoot technology to empower my learning?
set and demonstrate competency in their
learning goals.
WHAT SHOULD STUDENTS KNOW, UNDERSTAND, AND BE ABLE TO DO AT THE END OF THIS UNIT?
Standards, Concepts, Content, Skills, Products, Vocabulary
MAJOR
SUPPORTING
REFERENCE/STANDARD
STANDARDS: Content specific standards that will be
STANDARD
STANDARD
i.e. GLE/CLE/MLS/ISTE
addressed in this unit.
ISTE #1 - Empowered Learner
Students leverage technology to take an active role in choosing,
X
achieving and demonstrating competency in their learning
goals, informed by the learning sciences.
Students:
a.

b.
c.

d.

articulate and set personal learning goals, develop strategies
leveraging technology to achieve them and reflect on the
learning process itself to improve learning outcomes.
build networks and customize their learning environments
in ways that support the learning process.
use technology to seek feedback that informs and improves
their practice and to demonstrate their learning in a variety
of ways.
understand the fundamental concepts of technology
operations, demonstrate the ability to choose, use and
troubleshoot current technologies and are able to transfer
their knowledge to explore emerging technologies.
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MLS 1st Grade ELA Writing 1D – Publish, Produce, and
Share Writing
OBJECTIVE # 1
REFERENCES/STANDARDS

UNDERSTAND?
Concepts; essential truths that give meaning to the topic;
ideas that transfer across situations.
• Students will begin to develop an understanding
of how to use the keyboard effectively and how it
will help them demonstrate their learning

•
•

Apply a writing process to develop a text for audience and
purpose.
• With assistance from adults/peers:
a.

use a variety of conventional/digital tools to
produce and publish writing

Students will begin to demonstrate the ability to use basic keyboard functions
independently with accuracy.
• ISTE #1 - Empowered Learner
• MLS ELA Writing 1D

WHAT SHOULD STUDENTS…
KNOW?
Facts, Names, Dates, Places, Information,
ACADEMIC VOCABULARY
• Login/Out
• Open/Close Programs/Applications
• Backspace/Delete
• Enter/Return
• Spacebar
• Arrow Keys
• Monitor/Screen
• Keyboard
• Mouse
• Headphones

BE ABLE TO DO?
Skills; Products

•
•

•
•
•
•
•

Independently Sign-in/SignOut or Login/Log Out
Independently open, close,
and save a word document
and multimedia program
Power On/Power Off
Volume Up & Down
Use Alphanumeric Keys
Troubleshoot steps to solve
technical problems
Identify the basic components
of a computer

FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept,
3=Strategic Thinking, 4=Extended
Thinking)
Teacher will demonstrate how to use the
• The students will begin to practice the
1/2/3
keyboard to login and out of the computer
basic keyboarding skills to login and out
of the computer.
Teacher will demonstrate how to open, close, and
• The students will begin to open, close,
save a word document multimedia program
and save a word document multimedia
program
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•
•
•

•
•

INTERDISCIPLINARY CONNECTION
Science
Social Studies
Communication Arts

CAREER CONNECTION
• Administrative Assistant
• Computer Programmer
• Communication Specialist
• Teacher
• Business
HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
ASSESSMENT DESCRIPTION
FORMATIVE OR SUMMATIVE?

Observation
Checklist

FORMATIVE

HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK

•
•

Re-Teaching the basic Keyboarding Skills
Individual / Small Group Instruction

•

Guided practice

HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK

•

Keyboarding Instruction using Leveled
Keyboarding Programs

•

Instructional practice for increased
keyboard speed and accuracy.

DOK TARGET
(1=Recall, 2=Skill/Concept,
3=Strategic Thinking, 4=Extended
Thinking)
1/2
DOK TARGET
(1=Recall, 2=Skill/Concept,
3=Strategic Thinking, 4=Extended
Thinking)
1/2
DOK TARGET
(1=Recall, 2=Skill/Concept,
3=Strategic Thinking, 4=Extended
Thinking)
2/3
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OBJECTIVE # 2
REFERENCES/STANDARDS
UNDERSTAND?
Concepts; essential truths that give meaning to the topic;
ideas that transfer across situations.
•

•

•
•
•

Students will understand how using and
troubleshooting a multimedia program (i.e.
document/ slides program) will help them
demonstrate their learning.

The students will begin to demonstrate some of the ability to use and troubleshoot a
multimedia programs on the computer.
• ISTE #1 - Empowered Learner
WHAT SHOULD STUDENTS…
KNOW?
BE ABLE TO DO?
Facts, Names, Dates, Places, Information,
Skills; Products
ACADEMIC VOCABULARY

Sign-in/Sign-Out
Power On/Power Off
Volume Up & Down
Use Alphanumeric Keys
Opening/Creating new
documents (add title to
documents)
• Retrieve/Save documents
• Insert words into documents
• Troubleshoot for problems
related to the word document (i.e.
retrieving/saving, title, spacing,
deleting text)
FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
Teacher will demonstrate how to use word
• The student will have exploration
1/2/3
document multimedia program
time to learn how to use multimedia
documents
• The student will complete a word
document on a multimedia program
on a given topic that may or may
not include research
INTERDISCIPLINARY CONNECTION
CAREER CONNECTION
Communication Arts
• Secretary
Science
• Business
• Management
Social Studies
• Teacher
•
•
•

Backspace /Delete
Enter/Return
Navigation of a word multimedia
program (i.e. Microsoft, Google,
etc...)

•
•
•
•
•
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HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
ASSESSMENT DESCRIPTION
FORMATIVE OR SUMMATIVE?
•
•
•

Checklist
Observation
Whole or small group

SUMMATIVE or FORMATIVE

HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK

•

•

Teacher will demonstrate how to use multimedia
programs in a variety of different ways small group
or in a one-on-one setting

•
•

Students will have step-by-step
directions printed out for use.
Students will have modified/altered
assignments as needed

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
2/3/4

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
2/3

HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
Teacher will demonstrate extended activities for
• Students will have opportunities for 4
enrichment that includes but is not limited
extended enrichment and learning.
• Students will have modified/altered
to: animations, transitions, alignment, sounds,
assignments as needed that extend
videos, real pictures taken with camera on the
thinking
device, etc.
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Proficiency Scales – First Grade – Empowered Learner
Strand: Empowered Learner
Topic/Objective: Students will begin to demonstrate the ability to use basic keyboard functions independently with accuracy.
Course/Grade Level: 1st Grade
Score
4.0

•

3.5

In addition to Score 3.0, in-depth inferences and applications that go beyond what was taught.
• Students will go beyond what is taught to develop an understanding of how to use the keyboard
effectively and how it will help them demonstrate their learning

Copying/Typing more than ¼ of a one-page
document in a single sitting

•

Copying/Typing up to ¼ of a one-page
document in a single sitting
Independently Sign-in/Log in to a device

2.5

The student will be able to:
• Independently Sign-in/Sign-Out or Login/Log Out
• Independently open, close, and save a word document multimedia program
• Power On/Power Off
• Volume Up & Down
• Use Alphanumeric Keys
• Troubleshoot steps to solve technical problems
• Identify the basic components of the computer

There are no major errors or omissions regarding the simpler details and processes as the student:
• recognizes or recalls specific terminology such as:
• Login/Out, Open/Close Programs/Applications, Backspace/Delete, Enter/Return, Spacebar,
Arrow Keys, Monitor/Screen, Keyboard, Mouse, Headphones
• performs basic processes, such as:
However, the student exhibits major errors or omissions regarding the more complex ideas and
processes.

•

Score
3.0

Score
2.0

1.5
Score
1.0
Score
0.0

Sample Tasks

In addition to score 3.0 performance, in-depth inferences and applications with partial success.

No major errors or omissions regarding 2.0 content and partial knowledge of the 3.0 content

•

Copying/Typing less than ¼ of a one-page
document in a single sitting

Partial knowledge of the 2.0 content but major errors or omissions regarding the 3.0 content

With help, a partial understanding of some of the simpler details and processes and some of the more
complex ideas and processes.
Even with help, no understanding or skill demonstrated.
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Strand: Empowered Learner
Topic/Objective: The students will begin to demonstrate some of the ability to use and troubleshoot a multimedia program on the computer.
Course/Grade Level: 1st Grade
Score
4.0

•

3.5

In addition to Score 3.0, in-depth inferences and applications that go beyond what was
taught.
• Students will go beyond what is taught to understand how using and
troubleshooting a multimedia program (i.e. document program) will help them
demonstrate their learning.

•

2.5

The student will be able to:
• performs basic processes, such as:
o Sign-in/Sign-Out
o Power On/Power Off
o Volume Up & Down
o Use Alphanumeric Keys
o Opening/Creating new documents (add title to documents) with help
o Retrieve/Save documents
o Insert words into documents
o Troubleshoot for problems related to the the word document (i.e.
retrieving/saving, title, spacing, deleting text)

No major errors or omissions regarding 2.0 content and partial knowledge of the 3.0 content
There are no major errors or omissions regarding the simpler details and processes
as the student:
• recognize or recalls specific terminology such as:
• Backspace /Delete
• Enter/Return
However, the student exhibits major errors or omissions regarding the more complex
ideas and processes.

•

Partial knowledge of the 2.0 content but major errors or omissions regarding the 3.0 content

•

Score
3.0

Score
2.0

1.5
Score
1.0
Score
0.0

Sample Tasks

In addition to score 3.0 performance, in-depth inferences and applications with partial
success.

With help, a partial understanding of some of the simpler details and processes and
some of the more complex ideas and processes.

•

•
•
•

Students will complete a letter page by typing (with a template
provided) in the class’ ABC book and insert an image
Students will open/create and retrieve/save word documents
and slide documents independently

Students will type letters to friends or teachers to demonstrate
an understanding of using and troubleshooting a multimedia
program (i.e. document program) will help them demonstrate
their learning.
Students will open/create and retrieve/save word documents
and slide documents with help
Students will complete a letter page by typing (with a template
provided) in the class’ ABC book
Students will title word documents and slide documents
independently
Copying/Typing less than ¼ of a one-page document in a single
sitting

Even with help, no understanding or skill demonstrated.
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CONTENT AREA: Computer Technology

UNIT TITLE: Digital Citizen

COURSE/Grade Level: 1st Grade

UNIT DURATION: Ongoing throughout the year

MATERIALS / INSTRUCTIONAL RESOURCES FOR THIS
UNIT:
• ABCya Cyber Five
• Digital citizenship games
• Digital citizenship videos

BIG IDEA(S):
• Students understand human, cultural, and societal issues related to technology
and practice legal and ethical behavior.

ENDURING UNDERSTANDINGS:
ESSENTIAL QUESTIONS:
• Students recognize the rights, responsibilities and
• How can I be a good digital citizen?
• How do we participate responsibly and respectfully in an online community?
opportunities of living, learning and working in an
• What can I do to keep myself safe on the Internet?
interconnected world and they act and model ways
to use technologies that are safe, legal and ethical.
WHAT SHOULD STUDENTS KNOW, UNDERSTAND, AND BE ABLE TO DO AT THE END OF THIS UNIT?
Standards, Concepts, Content, Skills, Products, Vocabulary
MAJOR
SUPPORTING
REFERENCE/STANDARD
STANDARDS: Content specific standards that will be
STANDARD
STANDARD
i.e. GLE/CLE/MLS/ISTE
addressed in this unit.
ISTE #2 - Digital Citizen
Students recognize the rights, responsibilities and
X
opportunities of living, learning and working in an
interconnected digital world, and they act and model in
ways that are safe, legal and ethical.
Students:
a.

b.
c.

cultivate and manage their digital identity and
reputation and are aware of the permanence of their
actions in the digital world.
engage in positive, safe, legal and ethical behavior when
using technology, including social interactions online or
when using networked devices.
demonstrate an understanding of and respect for the
rights and obligations of using and sharing intellectual
property.
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d.

OBJECTIVE # 1
REFERENCES/STANDARDS
UNDERSTAND?
Concepts; essential truths that give meaning to the topic;
ideas that transfer across situations.
• Students will understand how to use digital
devices carefully and how to be safe online.

manage their personal data to maintain digital privacy
and security and are aware of data-collection technology
used to track their navigation online.

Students will demonstrate responsible use of technology independently and collaboratively.
• ISTE #2b
WHAT SHOULD STUDENTS…
KNOW?
Facts, Names, Dates, Places, Information,
ACADEMIC VOCABULARY
• Internet
• Privacy
• Password
• Personal information

BE ABLE TO DO?
Skills; Products

•

•
•

•

•
•

•
•
•
•

Students will be able to use a
password to log on and log of a
digital device.
Students will identify personal
information.
Students will keep passwords
and other personal information
private online.
Students will make safe choices
when working online.

FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
Teacher will demonstrate proper technique to
• Students will practice logging on a device
1, 2, 3
log on and log off of a digital device.
using a unique password.
Teacher will use a variety of resources such as
• Students will practice logging off a device
videos and games to help students identify safe
properly.
• Students will practice online safety.
use of the internet.
INTERDISCIPLINARY CONNECTION
ELA
Math
Social Studies
Science

•
•
•
•

CAREER CONNECTION
Scientist
Researcher
Teacher
Computer science

HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
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ASSESSMENT DESCRIPTION
•

Teacher observation

FORMATIVE OR SUMMATIVE?
Formative

HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
•

Teacher will provide opportunities for students
to practice procedures and online safety.

•

Student will practice proper logging in
and logging off and safe use of the
internet under the teacher’s direction.

HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
•

Teacher will provide students with
opportunities to use the internet for a specific
purpose.

OBJECTIVE # 2
REFERENCES/STANDARDS

•

Student will choose a topic to research
using teacher approved and studentfriendly research tools.

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
1, 2, 3
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
1, 2

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
2, 3, 4

Students will recognize how the use of technology affects them.
• ISTE #2b

WHAT SHOULD STUDENTS…
UNDERSTAND?
KNOW?
Concepts; essential truths that give meaning to the topic; ideas that
Facts, Names, Dates, Places, Information,
transfer across situations.
ACADEMIC VOCABULARY
• Students will understand that the use of technology affects
• Technology
• Health
a person’s health.

BE ABLE TO DO?
Skills; Products

•

Students will be able to
identify the effects overuse
of technology can have on a
person’s health.

FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
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•

•
•
•
•

Teacher will use a variety of resources such as videos,
games, and books to demonstrate that a healthy person
attends to all areas of his body and doesn’t overuse any
one thing, including technology.
INTERDISCIPLINARY CONNECTION
Health
Physical Education
Social Studies
ELA

•

•
•
•

Students will read books, play
games, and create role plays that
demonstrate healthy lifestyles.
CAREER CONNECTION
Athlete
Computer scientist
Teacher

HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
ASSESSMENT DESCRIPTION
FORMATIVE OR SUMMATIVE?

•

Teacher observation

Formative

HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK

•

Teacher will provide unplugged activities for students to
complete.

•

(1=Recall, 2=Skill/Concept,
3=Strategic Thinking, 4=Extended
Thinking)
1, 2, 3

Students will participate in
unplugged activities that promote
healthy lifestyles.

HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK

DOK TARGET
(1=Recall, 2=Skill/Concept,
3=Strategic Thinking, 4=Extended
Thinking)
1, 2, 3
DOK TARGET
(1=Recall, 2=Skill/Concept,
3=Strategic Thinking, 4=Extended
Thinking)
1, 2

DOK TARGET
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•

Teacher will provide opportunities for students to
demonstrate what a healthy lifestyle as related to
technology use.

•

Students will prepare a
presentation, either digital or
non-digital, that demonstrates
healthy technology use.

(1=Recall, 2=Skill/Concept,
3=Strategic Thinking, 4=Extended
Thinking)
2, 3, 4
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Proficiency Scales – First Grade – Digital Citizen
Strand: Digital Citizen
Topic/Objective:

Students will demonstrate responsible use of technology independently and collaboratively.

Course/Grade Level: 1st Grade
Score
4.0

In addition to Score 3.0, in-depth inferences and applications that go beyond
what was taught.

•
•

3.5
Score
3.0

In addition to score 3.0 performance, in-depth inferences and applications with
partial success.

•
•
•
•
•

2.5
Score
2.0

Score
0.0

No major errors or omissions regarding 2.0 content and partial knowledge of the 3.0
content
There are no major errors or omissions regarding the simpler details and
processes as the student:
• recognizes or recalls specific terminology such as:
• Internet, Privacy, Password, Personal Information, Healthy
Choices
However, the student exhibits major errors or omissions regarding the more
complex ideas and processes.

1.5
Score
1.0

Students will be able to use a password to log on and log of a digital device.
Students will identify personal information.
Students will keep passwords and other personal information private
online.
Students will make safe choices when working online.
Students will understand how technology affects their health

•
•
•
•
•
•

•
•

Sample Tasks

Complete BrainPop Jr. quiz independently
https://jr.brainpop.com/artsandtechnology/technology/internetsafety/
Memorize username and password

Sign-in/Login independently
https://www.commonsense.org/education/lesson/powerfulpasswords-k-2
https://www.commonsense.org/education/lesson/staying-safe-onlinek-2
Stay on teacher-provided websites and links
https://jr.brainpop.com/artsandtechnology/technology/internetsafety/
Explain what the password is and why it should be private

Sign in/log in with help
Demonstrates understanding of terminology

Partial knowledge of the 2.0 content but major errors or omissions regarding the 3.0
content

With help, a partial understanding of some of the simpler details and processes
and some of the more complex ideas and processes.
Even with help, no understanding or skill demonstrated.
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CONTENT AREA: Computer Technology

UNIT TITLE: Creative Communicator/Global Collaborator

COURSE/Grade Level: 1st Grade

UNIT DURATION: Ongoing throughout the year

MATERIALS / INSTRUCTIONAL RESOURCES FOR THIS
UNIT:
• Novel Engineering including books and building
materials
• Google Suite for Education Apps

BIG IDEA(S):
• Students use digital tools to communicate and work collaboratively, including at a
distance, to support individual learning and contribute to the learning of others

ENDURING UNDERSTANDINGS:
ESSENTIAL QUESTIONS:
• Students use digital tools to communicate clearly,
• How can I constructively use digital tools to share my ideas, interests and skills
express themselves creatively, and collaborate
with others?
effectively in teams both locally and globally.
• How can I use technology and teamwork to collaborate with others?
WHAT SHOULD STUDENTS KNOW, UNDERSTAND, AND BE ABLE TO DO AT THE END OF THIS UNIT?
Standards, Concepts, Content, Skills, Products, Vocabulary
REFERENCE/STANDARD
STANDARDS: Content specific standards that will be
MAJOR
SUPPORTING
i.e. GLE/CLE/MLS/ISTE
addressed in this unit.
STANDARD
STANDARD
ISTE #6 - Creative Communicator
Students communicate clearly and express themselves
X
creatively for a variety of purposes using the platforms,
tools, styles, formats and digital media appropriate to
their goals.
Students:
a.

b.

c.

d.

choose the appropriate platforms and tools for meeting
the desired objectives of their creation or
communication.
create original works or responsibly repurpose or
remix digital resources into new creations.
communicate complex ideas clearly and effectively by
creating or using a variety of digital objects such as
visualizations, models or simulations.
publish or present content that customizes the message
and medium for their intended audiences.
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ISTE #7 - Global Collaborator

MLS 1st grade ELA Writing 1D –Produce/ Publish and
Share Writing

Students use digital tools to broaden their perspectives
and enrich their learning by collaborating with others and
working effectively in teams locally and globally.

Students:
a. use digital tools to connect with learners from a
variety of backgrounds and cultures, engaging
with them in ways that broaden mutual
understanding and learning.
b. use collaborative technologies to work with
others, including peers, experts or community
members, to examine issues and problems from
multiple viewpoints.
c. contribute constructively to project teams,
assuming various roles and responsibilities to
work effectively toward a common goal.
d. explore local and global issues and use
collaborative technologies to work with others to
investigate solutions.
Apply a writing process to develop a text for audience and
purpose.
With assistance from adults/peers:
•

MLS 1st grade Science – Engineering Design – 1A
MLS 1st grade Science – Engineering Design – 1B

Students will use a variety of conventional/digital tools
to produce and publish writing.

X

X

Defining and Delimiting Engineering Problems

X

Developing Possible Solutions

X

•

•

Students ask questions, make observations, and gather
information about a situation people want to change to
define a simple problem that can be solved through the
development of a new or improved object or tool.

Develop a simple sketch, drawing, or physical model to
illustrate how the shape of an object helps it function as
needed to solve a given problem.
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OBJECTIVE # 1
REFERENCES/STANDARDS
UNDERSTAND?
Concepts; essential truths that give meaning to the
topic; ideas that transfer across situations.
• Students will understand how to communicate
clearly and express themselves creatively for a
variety of purposes.

•

•

FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
The teacher will demonstrate a variety of ways
• Students will create an original digital
2/3
to create digital works to share information
creation to share what they have learned
using a template
that has been learned
INTERDISCIPLINARY CONNECTION
ELA
ASSESSMENT DESCRIPTION

•

Students will use a template to digitally communicate and express their learning.
• ISTE #6b - Creative Communicator
• MLS ELA Writing 1D
WHAT SHOULD STUDENTS…
KNOW?
BE ABLE TO DO?
Facts, Names, Dates, Places, Information,
Skills; Products
ACADEMIC VOCABULARY
• Create
• Students will be able to create
• Document
digital writing to communicate
• Template
what they have learned

CAREER CONNECTION
• Botanist
• Farmer
• College Professor
• Research Scientist
HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
FORMATIVE OR SUMMATIVE?

A rubric with specification criteria would be
used to evaluate the creation

Summative

HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
•

The teacher will provide clear guidelines and
modified templates

•

Students can use a modified template for
the project to help them

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
3
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
2
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•

HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
The teacher will provide more challenging
• If students have already learned to create
4
digital works, then they could create an
media to use for the creations.
interactive project to share their learning.

OBJECTIVE # 2
REFERENCES/STANDARDS

Students will contribute constructively to project teams
• ISTE #7 c
• MLS 1st grade Science – ETS1 A, B
WHAT SHOULD STUDENTS…
UNDERSTAND?
KNOW?
BE ABLE TO DO?
Concepts; essential truths that give meaning to the topic;
Facts, Names, Dates, Places, Information,
Skills; Products
ideas that transfer across situations.
ACADEMIC VOCABULARY
• Students will understand how to work with a
• Problems
• Students will be able to work
• Solutions
with a team to solve a
group to solve a problem
• Collaborate
problem.
FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept,
3=Strategic Thinking, 4=Extended
Thinking)
• The teacher will give some tips and techniques for
• Students will work in groups to identify a 3/4
working with partners or groups
problem and design a solution to that
problem
• The teacher will give a written guide with the
steps in the process
• Students will present their solutions to
• For example: a Novel Engineering project
share their learning

INTERDISCIPLINARY CONNECTION
Science
Social Studies
ELA

•
•
•
•
•
•
•

CAREER CONNECTION
Programmer
Engineer
E-Learning Developer
City Planner
Teacher
Writer
Movie Director
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HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
ASSESSMENT DESCRIPTION
FORMATIVE OR SUMMATIVE?

•
•

Observation
Checklist

Formative

HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK

•
•

The tasks will be divided into component parts
The teacher will model the component parts and
give scaffolded instructions and examples for each

•

Students will complete components of the
task with scaffolded instructions and
examples

2

2

HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK

•

The teacher will provide more advanced and
challenging problems to solve

•

Students can collaborate with others to
solve the more complex problems

4

DOK TARGET
(1=Recall, 2=Skill/Concept,
3=Strategic Thinking, 4=Extended
Thinking)

DOK TARGET
(1=Recall, 2=Skill/Concept,
3=Strategic Thinking, 4=Extended
Thinking)

DOK TARGET
(1=Recall, 2=Skill/Concept,
3=Strategic Thinking, 4=Extended
Thinking)
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Proficiency Scales – First Grade – Creative Communicator/Global Collaborator
Strand: Creative Communicator/Global Collaborator
Topic/Objective: Students will use a template to digitally communicate and express their learning.
Course/Grade Level: 1st Grade
Score
4.0

In addition to Score 3.0, in-depth inferences and applications that go beyond what was
taught.
3.5

Score
3.0
2.5
Score
2.0

Sample Tasks

•

Complete a slide with at least 3 sentences and pictures
(without a template) independently on the ABC book on a
slide multimedia program

The student will be able to:
• Students will be able to create digital writing to communicate what they have learned

•

Complete a letter page (with template provided) on the
ABC Book on a slide multimedia program

There are no major errors or omissions regarding the simpler details and processes as the
student:
• recognizes or recalls specific terminology such as:
• Create
• Document
• Template

•

Complete a slide with less than 3 sentences with or
without pictures (with template provided) on the ABC
Book on a document.

In addition to score 3.0 performance, in-depth inferences and applications with partial success.

No major errors or omissions regarding 2.0 content and partial knowledge of the 3.0 content

However, the student exhibits major errors or omissions regarding the more complex
ideas and processes.
1.5
Score
1.0
Score
0.0

Partial knowledge of the 2.0 content but major errors or omissions regarding the 3.0 content

With help, a partial understanding of some of the simpler details and processes and some
of the more complex ideas and processes.

•

Even with help, no understanding or skill demonstrated.
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CONTENT AREA: Computer Technology

UNIT TITLE: Innovative Designer/Computational Thinker

COURSE/Grade Level: 1st Grade

UNIT DURATION: Ongoing throughout the year

MATERIALS / INSTRUCTIONAL RESOURCES FOR THIS
UNIT:
• Code.org
• Drawing program
• Paint program
• Block based programming
• Code and Go Mouse Set
ENDURING UNDERSTANDINGS:
• Students use a variety of technologies within a
design process to solve problems in ways that
leverage the power of technology methods.

BIG IDEA(S):
• Students use critical thinking skills to plan and conduct research, manage projects,
solve problems, and make informed decisions using appropriate digital tools and
resources.

ESSENTIAL QUESTIONS:
• How can I use the design process to solve real-world problems?
• How can I create a step by step program or algorithm to efficiently solve a problem?

WHAT SHOULD STUDENTS KNOW, UNDERSTAND, AND BE ABLE TO DO AT THE END OF THIS UNIT?
Standards, Concepts, Content, Skills, Products, Vocabulary
MAJOR
REFERENCE/STANDARD
STANDARDS: Content specific standards that will be
STANDARD
i.e. GLE/CLE/MLS/ISTE
addressed in this unit.
ISTE #4 - Innovative Designer
Students use a variety of technologies within a design process
X
to identify and solve problems by creating new, useful or
imaginative solutions.
Students:
a. know and use a deliberate design process for
generating ideas, testing theories, creating innovative
artifacts or solving authentic problems.
b. select and use digital tools to plan and manage a
design process that considers design constraints and
calculated risks.
c. develop, test and refine prototypes as part of a cyclical
design process.
d. exhibit a tolerance for ambiguity, perseverance and
the capacity to work with open-ended problems.

SUPPORTING
STANDARD
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ISTE #5 - Computational Thinker

Students develop and employ strategies for understanding
and solving problems in ways that leverage the power of
technological methods to develop and test solutions.

X

Students:
a. formulate problem definitions suited for technology-

MLS 1st grade Science – Engineering Design – 1A

OBJECTIVE # 1
REFERENCES/STANDARDS

assisted methods such as data analysis, abstract models
and algorithmic thinking in exploring and finding solutions.
b. collect data or identify relevant data sets, use digital tools
to analyze them, and represent data in various ways to
facilitate problem-solving and decision-making.
c. break problems into component parts, extract key
information, and develop descriptive models to understand
complex systems or facilitate problem-solving.
d. understand how automation works and use algorithmic
thinking to develop a sequence of steps to create and test
automated solutions.

Defining and Delimiting Engineering Problems
•

Students ask questions, make observations, and gather
information about a situation people want to change to
define a simple problem that can be solved through the
development of a new or improved object or tool.

X

Students use digital tools to support a design process to develop ideas or creations.
• ISTE #4
• MLS Science – ETS 1A

WHAT SHOULD STUDENTS…
KNOW?
BE ABLE TO DO?
Facts, Names, Dates, Places, Information,
Skills; Products
ACADEMIC VOCABULARY
• Design Process
• Use a design process to
• Ask
collaboratively develop a
solution to a problem.
• Imagine
• Plan
• Use digital tools to represent a
• Create
solution to a problem.
• Improve
• Constraints
FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING

UNDERSTAND?
Concepts; essential truths that give meaning to the
topic; ideas that transfer across situations.
• Students will understand that digital tools can
be used to represent solutions to problems.
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TEACHER INSTRUCTIONAL ACTIVITY
•

•
•
•
•

Read an age appropriate book and guide
students to think about alternative solutions
to problems.
INTERDISCIPLINARY CONNECTION
ELA
Science
Social Studies
Math
ASSESSMENT DESCRIPTION

•

STUDENT LEARNING TASK
•

•

•
•
•
•

Students will use a design process to
collaboratively develop solutions to a given
problem.
Students will use digital tools to represent
the solution they develop.
CAREER CONNECTION
Engineering
Construction
Technical writing
Architecture

HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
FORMATIVE OR SUMMATIVE?
Formative

Teacher observation

HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
•

Teacher will provide a simple problem and
guide the student to develop a solution.

•

Student will develop a solution to a simple
problem with guidance from the teacher.

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
1, 2, 3, 4

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
1, 2, 3, 4
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
1, 2

HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
•

Teacher will provide the opportunity for
students to consider a different problem from
the same text.

OBJECTIVE # 2

•

Students will collaboratively use the design
process to identify and solve a different
problem using the text.

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
1, 2, 3, 4

Students will use block-based programming to tell a story or solve a problem.
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REFERENCES/STANDARDS

•

UNDERSTAND?
Concepts; essential truths that give meaning to the
topic; ideas that transfer across situations.
• Students will understand that a problem
can be decomposed into a series of
discrete steps.
• Students will understand that sequencing
requires precision.

ISTE #5

WHAT SHOULD STUDENTS…
KNOW?
Facts, Names, Dates, Places, Information,
ACADEMIC VOCABULARY
• Drag
• Drop
• Sequence
• Debug
• Precision

BE ABLE TO DO?
Skills; Products
•

•

Students will solve grade appropriate
programming tasks by dragging and
dropping pieces into a correct
sequence.
Students will be able to recognize and
correct an error in a sequence.

FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
• Guide the students to decompose an
• Students will collaboratively
1, 2, 3
outcome into discrete steps.
decompose a self-selected problem such
• Guide the students to reassembly the steps
as washing a dog into a series of steps.
into a logical sequence.
• Students will demonstrate the
• Provide opportunities for students to
sequential steps and debug problems.
recognize and correct mistakes.
• Students will use a grade-appropriate
• Model a grade-appropriate computer
block-based program to sequence and
program that requires decomposing the
debug simple code.
problem into a series of steps.
•
•
•
•

INTERDISCIPLINARY CONNECTION
Math
ELA
Science
Social Studies

•
•
•
•

CAREER CONNECTION
Engineering
Mathematician
Designer
Technical writer

HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
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ASSESSMENT DESCRIPTION
•

Teacher observation

FORMATIVE OR SUMMATIVE?
Formative

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
1, 2, 3

HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
• Guide students to walk through a series of
• Physically demonstrate a given
1, 2, 3
steps to recognize the sequence and help
sequence.
identify a “bug.”
• Complete less complex coding tasks.
• Provide practice opportunities using
simple tasks.
HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
• Provide opportunities to develop and solve
• Complete more complex coding
1, 2, 3, 4
programs.
more complex tasks.
• Develop a sequence to complete a selfselected task, and challenge other
students to put the steps in correct
order.
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Proficiency Scales – First Grade – Innovative Designer/Computational Thinker
Strand: Innovative Designer/Computational Thinker
Topic/Objective: Students will use block based programming and other digital tools to tell a story or solve a problem.
Course/Grade Level: 1st Grade
Score
4.0

In addition to Score 3.0, in-depth inferences and applications that go beyond what was
taught.

•
•

3.5
Score
3.0

In addition to score 3.0 performance, in-depth inferences and applications with partial success.
The student will be able to:

•
•
•
•

Students will solve grade appropriate programming tasks by dragging and dropping
pieces into a correct sequence.
Students will be able to recognize and correct an error in a sequence.
Use a design process to collaboratively develop a solution to a problem.
Use digital tools to represent a solution to a problem.

•

•
•
•

2.5
Score
2.0

There are no major errors or omissions regarding the simpler details and processes as
the student:
• recognizes or recalls specific terminology such as:
• Design Process, Ask, Imagine, Plan, Create, Improve, Constraints, Drag, Drop,
Sequence, Debug, Precision
However, the student exhibits major errors or omissions regarding the more complex
ideas and processes.
1.5

Score
1.0
Score
0.0

No major errors or omissions regarding 2.0 content and partial knowledge of the 3.0 content

•

Sample Tasks
Create an Ozobot track to illustrate the beginning, middle, and
end of a story the student has read.
Complete coding programs such as Code.org Course C which
includes loops and conditionals.
Complete simple coding programs such as Code.org Course
B, https://studio.code.org/s/courseb , “Puppy Adventure” at
Tynker.com,https://www.tynker.com/hour-of-code/puppyadventure , or The Foos at codeSpark.com
https://codespark.com/webgl/
Work collaboratively to design and build mazes and program
“Code and Go Robot Mouse” to navigate the mazes using
forward, backward, right, and left commands.
Work collaboratively to design a path using Ozobot color
codes.
Use Bloxels to retell a story.
Practice coding activities using resources such as Ozobot,
Code.org Course A and B, and codeSpark with teacher and
peer support.

Partial knowledge of the 2.0 content but major errors or omissions regarding the 3.0 content
With help, a partial understanding of some of the simpler details and processes and
some of the more complex ideas and processes.
Even with help, no understanding or skill demonstrated.
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CONTENT AREA: Computer Technology

UNIT TITLE: Knowledge Constructor

COURSE/Grade Level: 1st Grade

UNIT DURATION: Ongoing throughout the year

MATERIALS / INSTRUCTIONAL RESOURCES FOR
THIS UNIT:
• Word Documents/Multimedia Programs

BIG IDEA(S):
•

Students apply existing knowledge to demonstrate creative thinking, construct new
knowledge, and create original works as a means of personal or group expression.

ENDURING UNDERSTANDINGS:
ESSENTIAL QUESTIONS:
• Students use a variety of digital tools and
• How can I responsibly locate, evaluate and ethically use information from a variety
resources to construct knowledge and produce
of digital sources?
• How can I use what I know to solve real-world problems?
creative artifacts and meaningful learning
artifacts.
WHAT SHOULD STUDENTS KNOW, UNDERSTAND, AND BE ABLE TO DO AT THE END OF THIS UNIT?
Standards, Concepts, Content, Skills, Products, Vocabulary
MAJOR
SUPPORTING
REFERENCE/STANDARD
STANDARDS: Content specific standards that will be
STANDARD
STANDARD
i.e. GLE/CLE/MLS/ISTE
addressed in this unit.
ISTE #3 - Knowledge Constructor
Students critically curate a variety of resources using digital
X
tools to construct knowledge, produce creative artifacts and
make meaningful learning experiences for themselves and
others.
Students:
a. plan and employ effective research strategies to locate

MLS 1st grade ELA Writing 1D –Produce/ Publish and
Share Writing

information and other resources for their intellectual or
creative pursuits.
b. evaluate the accuracy, perspective, credibility and relevance
of information, media, data or other resources.
c. curate information from digital resources using a variety of
tools and methods to create collections of artifacts that
demonstrate meaningful connections or conclusions.
d. build knowledge by actively exploring real-world issues and
problems, developing ideas and theories and pursuing
answers and solutions.

Apply a writing process to develop a text for audience and
purpose.

X
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With assistance from adults/peers:
•

OBJECTIVE # 1

Students will use a variety of conventional/digital tools
to produce and publish writing.

With guidance from an educator, students explore a variety of teacher-selected tools to organize
information and make connections to learning.
REFERENCES/STANDARDS
• ISTE #3
• MLS ELA Writing 1D
WHAT SHOULD STUDENTS…
UNDERSTAND?
KNOW?
BE ABLE TO DO?
Concepts; essential truths that give meaning to the
Facts, Names, Dates, Places, Information,
Skills; Products
topic; ideas that transfer across situations.
ACADEMIC VOCABULARY
• Students understand how to use a variety of
• Technology
• Students will be able to use digital
digital tools and resources to construct
• Digital
tools and resources to construct
knowledge (i.e. KWL Chart)
• Tools
meaningful knowledge.
• Construct
FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
• The teacher will demonstrate and model
• Students will create artifacts to
demonstrate their learning
how to gather information
• Students will use what they have learned
to code a solution to a problem
INTERDISCIPLINARY CONNECTION
CAREER CONNECTION
• ELA
• Writer
• Science
• STEM Teacher
• Social Studies
• Social Skills
HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
ASSESSMENT DESCRIPTION
FORMATIVE OR SUMMATIVE?
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
• Checklist
Formative
3
HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
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Possible Interventions
STUDENT LEARNING TASK

INSTRUCTIONAL ACTIVITY/METHOD
•

If students have not learned how to use
digital media to construct their own
learning, then the teacher can provide an
alternate programming language such as
Scratch Jr. to help students to learn in a
step-by-step manner.

•

Students will practice on more basic
programming languages to learn the
foundational concepts of coding

3

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)

HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
• If students have learned to use digital tools
• Students can experiment with
4
and resources to construct meaningful
programming robots to further the
learning, then the teacher can add some
construction of their knowledge.
more complex programming challenges
such as programming with Lego WeDo or
EV3 robots.
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Proficiency Scales – First Grade – Knowledge Constructor
Strand: Knowledge Constructor
Topic/Objective: With guidance from an educator, students explore a variety of teacher-selected tools to organize information and make connections to learning.
Course/Grade Level: 4th Grade
Score 4.0

In addition to Score 3.0, in-depth inferences and applications that go beyond what was taught.

Sample Tasks

•

Students will create posters using digital tools to
show their understanding of concepts such as Earth
Day. They will insert pictures, write captions and
their names in their posters. They will then share
their learning by explaining their posters to peers

•

Students will create posters using digital tools to
show their understanding of concepts such as Earth
Day. They will insert pictures and write captions and
their names in their posters.

No major errors or omissions regarding 2.0 content and partial knowledge of the 3.0 content

•

Students will create posters using templates in
digital tools to show their basic understanding of
concepts such as Earth Day. They will insert pictures
and write their names.

Score 1.0

Partial knowledge of the 2.0 content but major errors or omissions regarding the 3.0 content

•

Score 0.0

Even with help, no understanding or skill demonstrated.

3.5
Score 3.0

In addition to score 3.0 performance, in-depth inferences and applications with partial success.
The student will be able to:

•

2.5
Score 2.0

Students will be able to use digital tools and resources to construct
meaningful knowledge.

There are no major errors or omissions regarding the simpler details and processes as the
student:
• recognizes or recalls specific terminology such as:
• Technology
• Digital
• Tools
• Construct
However, the student exhibits major errors or omissions regarding the more complex ideas
and processes.
1.5

With help, a partial understanding of some of the simpler details and processes and some of
the more complex ideas and processes.
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CONTENT AREA: Computer Technology

UNIT TITLE: Empowered Learner

COURSE/Grade Level: 2nd Grade

UNIT DURATION: Ongoing throughout the year

MATERIALS / INSTRUCTIONAL RESOURCES FOR
THIS UNIT:
• Computer or Chromebook
• Word Document and Slide Multimedia
Programs
• Keyboarding Program(s)
• Bloxels Educational Kits
• Tablets

ENDURING UNDERSTANDINGS:
• Students understand the fundamental concepts
of technology operations and demonstrate the
ability to choose, use and troubleshoot
technologies. They also leverage technology to
set and demonstrate competency in their
learning goals.

BIG IDEA(S):
• Students demonstrate a sound understanding of technology concepts, systems, and
operations.

ESSENTIAL QUESTIONS
•
•
•
•

How can I perform basic computer functions?
How can I identify basic technology vocabulary?
How can I choose, use, and troubleshoot technology to empower my learning?
Keyboarding?

WHAT SHOULD STUDENTS KNOW, UNDERSTAND, AND BE ABLE TO DO AT THE END OF THIS UNIT?
Standards, Concepts, Content, Skills, Products, Vocabulary
MAJOR
REFERENCE/STANDARD
STANDARDS: Content specific standards that will be
STANDARD
i.e. GLE/CLE/MLS/ISTE
addressed in this unit.
ISTE #1 - Empowered Learner
Students leverage technology to take an active role in choosing,
X
achieving and demonstrating competency in their learning
goals, informed by the learning sciences.

SUPPORTING
STANDARD

Students:
a.

b.

articulate and set personal learning goals, develop strategies
leveraging technology to achieve them and reflect on the
learning process itself to improve learning outcomes.
build networks and customize their learning environments
in ways that support the learning process.
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c.
d.

MLS 2nd grade ELA Writing 1D –
Produce, Publish, and Share Writing

use technology to seek feedback that informs and improves
their practice and to demonstrate their learning in a variety
of ways.
understand the fundamental concepts of technology
operations, demonstrate the ability to choose, use and
troubleshoot current technologies and are able to transfer
their knowledge to explore emerging technologies.

Apply a writing process to develop a text for audience and
purpose
With assistance from adults/peers:
a.

OBJECTIVE # 1
REFERENCES/STANDARDS

b.

use a variety of conventional/digital tools to
produce and publish writing
introduce keyboarding skills

Students will demonstrate the ability to use basic keyboard functions independently
with accuracy.
• ISTE #1 - Empowered Learner
• MLS ELA Writing 1D - a, b

WHAT SHOULD STUDENTS…
UNDERSTAND?
KNOW?
Concepts; essential truths that give meaning to the topic;
Facts, Names, Dates, Places, Information,
ideas that transfer across situations.
ACADEMIC VOCABULARY
• Students will understand how using a keyboard
• Home Row Keys
effectively will help them demonstrate their
• Shift
• Backspace /Delete
learning.
• Enter/Return
• Spacebar
• Arrow Keys

•

X

BE ABLE TO DO?
Skills; Products

•
•
•
•
•
•

Sign-in/Sign-Out
Power On/Power Off
Volume Up & Down
Use Alphanumeric Keys
Use Punctuation Keys
Use Navigation Keys

FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
Teacher will demonstrate how to use keyboarding,
• The students will practice the basic 1/2/3
word processing, and multimedia programs.
keyboarding skills.
INTERDISCIPLINARY CONNECTION
CAREER CONNECTION
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•
•
•

•
•

Science
Social Studies
Communication Arts

Administrative Assistant
Computer Programmer
Communication Specialist
Teacher
Business
HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
ASSESSMENT DESCRIPTION
FORMATIVE OR SUMMATIVE?

Observation
Checklist

•
•
•
•
•

FORMATIVE

HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
•
•

•

Re-Teaching Keyboarding Skills
Individual / Small Group Instruction

•

Guided practice

2

2

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)

HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
Advanced Keyboarding Instruction using Leveled
• Instructional practice for increased 2/3
Keyboarding Programs
keyboard speed and accuracy.

OBJECTIVE # 2

REFERENCES/STANDARDS
UNDERSTAND?
Concepts; essential truths that give meaning to the topic;
ideas that transfer across situations.

The students will be able to demonstrate the ability to use and troubleshoot a multimedia
programs on the computer.
• ISTE #1 - Empowered Learner
WHAT SHOULD STUDENTS…
KNOW?
Facts, Names, Dates, Places, Information,
ACADEMIC VOCABULARY

BE ABLE TO DO?
Skills; Products
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•

Students will understand how using and
troubleshooting a multimedia program (i.e.
document/ slides program) will help them
demonstrate their learning.

•
•
•
•
•
•
•
•
•
•
•

•

Troubleshoot
Shift
Backspace /Delete
Enter/Return
Escape
Present
Highlight text
Insert Image
Slide
Text/Font
Navigation of a word and slide
multimedia program (i.e.
Microsoft, Google, etc...)
Shortcuts of word and slide
multimedia program (i.e.
Microsoft, Google, etc.)

•
•
•
•
•
•
•

•
•

•

•

•

•

Sign-in/Sign-Out
Power On/Power Off
Volume Up & Down
Use Alphanumeric Keys
Use Punctuation Keys
Use Navigation Keys
Opening/Creating new documents/slide
presentations (add slides, title
documents)
Retrieve/Save documents/slide
presentations
Insert pictures (insert images,
manipulate images, change
background) into documents/slide
presentations
Insert words (title, change font style,
font color, font size) into
documents/slide presentations
Troubleshoot for problems related to the
word document (i.e. retrieving/saving,
spelling, title, spacing, resizing /moving
pictures and text, deleting text and
pictures)
Troubleshoot for problems related to the
slide program (i.e. retrieving/saving,
title, spacing, resizing /moving pictures,
spacing, deleting text and pictures)

FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
Teacher will demonstrate how to use
• The student will have
2/3
multimedia documents/ slide programs.
exploration time to learn how to
use multimedia documents/slide
programs.
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The student will complete a
multimedia document/slide
program on a given topic that
may or may not include research.
INTERDISCIPLINARY CONNECTION
CAREER CONNECTION
Communication Arts
• Secretary
Science
• Business
• Management
Social Studies
• Teacher
HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
ASSESSMENT DESCRIPTION
FORMATIVE OR SUMMATIVE?
•

•
•
•

•
•
•

•

•

Checklist
Observation
Whole or small group

SUMMATIVE or FORMATIVE

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
2/3/4

HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
Teacher will demonstrate how to use
• Students will have step-by-step
multimedia programs in a variety of different
directions printed out for use.
2/3
• Students will have
ways small group or in a one-on-one setting
modified/altered assignments as
needed

HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
Teacher will demonstrate extended activities
• Students will have opportunities
4
for enrichment that includes but is not limited
for extended enrichment and
to: animations, transitions, alignment, sounds,
learning.
• Students will have
videos, real pictures taken with camera on the
modified/altered assignments as
device, etc.
needed that extend thinking
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OBJECTIVE # 3
REFERENCES/STANDARDS
UNDERSTAND?
Concepts; essential truths that give meaning
to the topic; ideas that transfer across
situations.
• Students will understand how to use
innovative multimedia programs to
help them learn to demonstrate and
troubleshoot their learning.

Students will demonstrate the ability to choose, use and troubleshoot current technologies and transfer
their knowledge to explore emerging technologies.
• ISTE #1 - Empowered Learner
WHAT SHOULD STUDENTS…
KNOW?
BE ABLE TO DO?
Facts, Names, Dates, Places, Information,
Skills; Products
ACADEMIC VOCABULARY

Turn devices on/off
Turn volume on devices up/down
Correctly sign in/out of the devices and applications
Correctly navigate and open applications
Use imagination to tell a story or create a product
using multimedia programs
• Troubleshoot for problems related to the application
or multimedia program
FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
• Teacher will demonstrate how to
• The student will have
4
use the devices and multimedia
exploration time to learn how to
applications.
use the multimedia application
on a device and troubleshoot.
INTERDISCIPLINARY CONNECTION
CAREER CONNECTION
• Science
• Engineer
• Technology
• Video Game Maker
• Engineering
• Author
• Art
• Illustrator
• Math
• Teacher
• Communication Arts
• Architect
• Social Studies
• Landscaping
• Social Skills
• Carpentry
• Mechanic
ASSESSMENT DESCRIPTION

•
•
•
•
•
•
•

Application (App.)
Tablet
Imagination
Upload
Innovation
STEM
STEAM

•
•
•
•
•

HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
FORMATIVE OR SUMMATIVE?

DOK TARGET
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•
•
•

Checklist
Observation
Demonstration of ability within a
group or individually

(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
2/3/4

FORMATIVE

HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK

•

•

Teacher will demonstrate how to use
multimedia programs in a variety of different
ways in a one-on-one or in a small group setting
with students

•
•

Students will have step-by-step directions
printed out for use within a group
Students will have modified/altered
assignments as needed

HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
Teacher will demonstrate extended activities
• Students will have opportunities for
for enrichment that includes but is not limited
extended enrichment and learning within a
to: making backgrounds, storytelling, creating
group or individually.
• Students will have modified/altered
worlds, multiple characters, assigning
assignments as needed that extend thinking
characters powers, warping, powering up, etc...

DOK TARGET
(1=Recall, 2=Skill/Concept,
3=Strategic Thinking, 4=Extended
Thinking)

2/3

4

DOK TARGET
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Proficiency Scales – Second Grade – Empowered Learner
Strand: Empowered Learner
Topic/Objective: Students will demonstrate the ability to use basic keyboard functions independently with accuracy.
Course/Grade Level: 2nd Grade
Score
4.0

•

3.5

In addition to Score 3.0, in-depth inferences and applications that go beyond what was taught.
• Students will go beyond what is taught to understand how using a keyboard effectively will help them
demonstrate their learning.

Copying/Typing more than ½ of a onepage document in a single sitting

•

Copying/Typing up to ½ of a one-page
document in a single sitting

2.5

The student will be able to:
• Sign-in/Sign-Out
• Power On/Power Off
• Volume Up & Down
• Use Alphanumeric Keys
• Use Punctuation Keys
• Use Navigation Keys

No major errors or omissions regarding 2.0 content and partial knowledge of the 3.0 content

There are no major errors or omissions regarding the simpler details and processes as the student:
• recognizes or recalls specific terminology such as:
• Home Row Keys
• Shift
• Backspace /Delete
• Enter/Return
• Spacebar
• Arrow Keys
However, the student exhibits major errors or omissions regarding the more complex ideas and
processes.

•

Copying/Typing less than ¼ of a onepage document in a single sitting

Partial knowledge of the 2.0 content but major errors or omissions regarding the 3.0 content

•

Score
3.0

Score
2.0

1.5
Score
1.0
Score
0.0

Sample Tasks

In addition to score 3.0 performance, in-depth inferences and applications with partial success.

With help, a partial understanding of some of the simpler details and processes and some of the more
complex ideas and processes.
Even with help, no understanding or skill demonstrated.
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Strand: Empowered Learner
Topic/Objective: The students will be able to demonstrate the ability to use and troubleshoot a multimedia programs on the computer.
Course/Grade Level: 2nd Grade
Score
4.0

In addition to Score 3.0, in-depth inferences and applications that go beyond what was taught.
• Students will go beyond what is taught to understand how using and troubleshooting a
multimedia program (i.e. document/ slides program) will help them demonstrate their learning.

3.5
Score
3.0

•

Students will design a Landforms project or a LifeCycles project on a multimedia program (i.e. word
document/ slides program) that includes but is not
limited to (defining different landforms,
typing/selecting fonts/resizing fonts, and
inserting/resizing images, changing backgrounds,
inserting videos, using transitions and animations)

•

Students will design a Landforms project or a LifeCycles project on a multimedia program (i.e. word
document/ slides program) that that includes but is
not limited to (defining different landforms,
typing/selecting fonts/resizing fonts, and
inserting/resizing images, changing backgrounds)

No major errors or omissions regarding 2.0 content and partial knowledge of the 3.0 content

•

Students will design a Life-Cycles project on a
multimedia program using a template (i.e. word
document/ slides program) that includes but is not
limited to (some correct steps in the life cycles of
the chosen animal, typing/selecting fonts/resizing
fonts, and inserting/resizing images)

Partial knowledge of the 2.0 content but major errors or omissions regarding the 3.0 content

•

In addition to score 3.0 performance, in-depth inferences and applications with partial success.
The student will be able to:

•
•
•
•
•
•
•

2.5
Score
2.0

Score
1.0
Score
0.0

Sign-in/Sign-Out , Power On/Power Off, Volume Up & Down, Use Alphanumeric Keys, Use Punctuation Keys,
Use Navigation Keys
Opening/Creating new documents/slide presentations (add slides, title documents)
Retrieve/Save documents/slide presentations
Insert pictures (insert images, manipulate images, change background) into documents/slide presentations
Insert words (title, change font style, font color, font size) into documents/slide presentations
Troubleshoot for problems related to the word document (i.e. retrieving/saving, spelling, title, spacing,
resizing /moving pictures and text, deleting text and pictures)
Troubleshoot for problems related to the slide program (i.e. retrieving/saving, title, spacing, resizing
/moving pictures, spacing, deleting text and pictures)

There are no major errors or omissions regarding the simpler details and processes as the
student:
• recognizes or recalls specific terminology such as:
• Trouble Shoot, Shift, Backspace /Delete, Enter/Return, Escape, Present, highlight text,
Insert Image, Slide, Text/Font
However, the student exhibits major errors or omissions regarding the more complex ideas and
processes.
1.5

Sample Tasks

With help, a partial understanding of some of the simpler details and processes and some of the
more complex ideas and processes.
Even with help, no understanding or skill demonstrated.
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Strand: Empowered Learner
Topic/Objective: Students will demonstrate the ability to choose, use and troubleshoot current technologies and transfer their knowledge to explore emerging technologies.
Course/Grade Level: 2nd Grade
Score
4.0

In addition to Score 3.0, in-depth inferences and applications that go beyond what was taught.
• Students will go beyond what is taught to understand how to use innovative multimedia
programs to help them learn to demonstrate and troubleshoot their learning.
3.5

Score
3.0

2.5
Score
2.0

1.5
Score
1.0
Score
0.0

Sample Tasks

•

Students will use Bloxels and tablets to go beyond what
is taught to be innovative and will use multimedia
programs to make (various different characters and
backgrounds)

The student will be able to:
• Turn devices on/off
• Turn volume on devices up/down
• Correctly sign in/out of the devices and applications
• Correctly navigate and open applications
• Use imagination to tell a story or create a product using multimedia programs
• Troubleshoot for problems related to the application or multimedia program

•

Students will use Bloxels and tablets to be innovative
and will use multimedia programs to make a character
and a background

There are no major errors or omissions regarding the simpler details and processes as the
student:
• recognizes or recalls specific terminology such as:
o Application (App.)
o Tablet
o Imagination
o Upload
o Innovation
o STEM/STEAM
However, the student exhibits major errors or omissions regarding the more complex ideas
and processes.

•

Students will use Bloxels and tablets to be innovative
and create patterns and pictures.

In addition to score 3.0 performance, in-depth inferences and applications with partial success.

No major errors or omissions regarding 2.0 content and partial knowledge of the 3.0 content

Partial knowledge of the 2.0 content but major errors or omissions regarding the 3.0 content

With help, a partial understanding of some of the simpler details and processes and some of
the more complex ideas and processes.

•

Teacher observation of students demonstrating correct
usage of terminology.

•

Even with help, no understanding or skill demonstrated.
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CONTENT AREA: Computer Technology

UNIT TITLE: Digital Citizen

COURSE/Grade Level: 2nd Grade

UNIT DURATION: Ongoing throughout the year

MATERIALS / INSTRUCTIONAL RESOURCES FOR THIS
UNIT:
• NetSmartz Kids
• Digital citizenship games
• Digital citizenship videos

BIG IDEA(S):
• Students understand human, cultural, and societal issues related to technology and
practice legal and ethical behavior.

ENDURING UNDERSTANDINGS:
• Students recognize the rights, responsibilities and
opportunities of living, learning and working in an
interconnected world and they act and model
ways to use technologies that are safe, legal and
ethical.

ESSENTIAL QUESTIONS:
• How can I be a good digital citizen?
• How do we participate responsibly and respectfully in an online community?
• What can I do to keep myself safe on the Internet?
• What can I do to stand up against cyberbullying?
• How can I be aware of my “digital footprint?”
• How can I use images and information from the internet safely and ethically?
WHAT SHOULD STUDENTS KNOW, UNDERSTAND, AND BE ABLE TO DO AT THE END OF THIS UNIT?
Standards, Concepts, Content, Skills, Products, Vocabulary
REFERENCE/STANDARD
STANDARDS: Content specific standards that will be
MAJOR
SUPPORTING
i.e. GLE/CLE/MLS/ISTE
addressed in this unit.
STANDARD
STANDARD
ISTE #2 - Digital Citizen
Students recognize the rights, responsibilities and
X
opportunities of living, learning and working in an
interconnected digital world, and they act and model in
ways that are safe, legal and ethical.
Students:
a.

b.
c.

cultivate and manage their digital identity and
reputation and are aware of the permanence of their
actions in the digital world.
engage in positive, safe, legal and ethical behavior when
using technology, including social interactions online or
when using networked devices
demonstrate an understanding of and respect for the
rights and obligations of using and sharing intellectual
property.
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d.

OBJECTIVE # 1
REFERENCES/STANDARDS
UNDERSTAND?
Concepts; essential truths that give meaning to the
topic; ideas that transfer across situations.
• Students will understand how to respond
safely and effectively to cyberbullying.

•

•
•

•

manage their personal data to maintain digital privacy
and security and are aware of data-collection
technology used to track their navigation online.

Students will understand how to effectively deal with cyberbullying situations.
• ISTE #2 a, b
WHAT SHOULD STUDENTS…
KNOW?
Facts, Names, Dates, Places, Information,
ACADEMIC VOCABULARY
• Cyberbullying

BE ABLE TO DO?
Skills; Products

•

Student will recognize
cyberbullying and demonstrate
strategies to deal with incidents.

FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
Teacher will provide opportunities for
• Students will practice choosing
2, 3
students to practice appropriate responses to
appropriate responses to cyberbullying
situations through role-playing and
cyberbullying situations
games.
INTERDISCIPLINARY CONNECTION
CAREER CONNECTION
Social Studies
• Counselor
• Teacher
Character Education
• Business
HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
ASSESSMENT DESCRIPTION
FORMATIVE OR SUMMATIVE?
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
Formative
2, 3
Teacher observation

HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
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•

Provide reteaching and additional practice in
recognizing cyberbullying.

•

Students will role play possible
cyberbullying incidents and practice
strategies to respond to them.

2

HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
• Provide opportunities to create cyberbullying • Present the scenarios they have created to
3, 4
scenarios and responses.
younger students or peers.

OBJECTIVE # 2
REFERENCES/STANDARDS

Students will effectively manage personal data online.
• ISTE #2d

WHAT SHOULD STUDENTS…
UNDERSTAND?
KNOW?
Concepts; essential truths that give meaning to the topic; ideas
Facts, Names, Dates, Places, Information,
that transfer across situations.
ACADEMIC VOCABULARY
• Students will understand the permanence of online
• Permanence
activity and the importance of keeping personal
• Private
• Personal information
information secure.
• Password

•

•
•

•
•
•

BE ABLE TO DO?
Skills; Products
Protect accounts by signing out
of district devices.
Keep personal information
private and secure.
Create strong passwords.

FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
Teachers will provide resources, instruction, and
• Students will practice signing out of
1, 2
opportunities to practice signing out of district
district devices, keeping information
private, and creating strong
devices and creating strong passwords.
passwords.
INTERDISCIPLINARY CONNECTION
CAREER CONNECTION
ELA
• Banking
• Computer science
Math
• Cybersecurity
HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
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ASSESSMENT DESCRIPTION
•

FORMATIVE OR SUMMATIVE?
Formative

Teacher observation

HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK

•

Provide resources and opportunities to practice the
skills.

•

Practice the skills under teacher
guidance.

HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK

•

Provide opportunities for students to help peers and
other students.

OBJECTIVE # 3
REFERENCES/STANDARDS
UNDERSTAND?
Concepts; essential truths that give meaning to the
topic; ideas that transfer across situations.
• Students will understand the importance
of Internet Safety and how it can affect
their lives.

• Help peers or younger students practice
these skills.

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
1,2
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
1, 2
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
2, 3

Students will demonstrate how to be safe on the Internet.
ISTE #2 a, b, c, d
WHAT SHOULD STUDENTS…
KNOW?
BE ABLE TO DO?
Facts, Names, Dates, Places, Information,
Skills; Products
ACADEMIC VOCABULARY
• Internet
• Students will be able to conduct safe searches.
• Cyberbullying
• Students will be respectful of intellectual
• Personal Information
property.
• Password
• Students will distinguish between safe and
• Permanence
unsafe practices when using the internet.

FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)

82

•

Teacher will use various resources such
as videos, games, role-playing, and
projects to demonstrate proper Internet
usage.

INTERDISCIPLINARY CONNECTION
• ELA
• Social Studies
• Science
ASSESSMENT DESCRIPTION
•

•

•

Teacher observation

• Students will conduct safe searches,

play online games, and conduct other
online activities in a safe and respectful
manner.

CAREER CONNECTION
• Teacher
• Writer
• Lawyer
• Business
HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
FORMATIVE OR SUMMATIVE?
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
Formative
2, 3

HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
Provide resources and opportunities for students
1, 2, 3
• Practice making safe choices.
to practice making safe choices.
HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
Provide opportunities for students to conduct
2, 3, 4
• Conduct research independently and
more independent research.
report what was learned.

DOK TARGET
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Proficiency Scales – Second Grade – Digital Citizen
Strand: Digital Citizen
Topic/Objective: Students will demonstrate how to be safe on the Internet.
Course/Grade Level: 2nd Grade
Score
4.0

In addition to Score 3.0, in-depth inferences and applications that go
beyond what was taught.
3.5

Score
3.0

2.5
Score
2.0

1.5
Score
1.0
Score
0.0

Sample Tasks

•

Complete BrainPop Jr. quiz independently
https://jr.brainpop.com/health/relationships/bullying/

The student will be able to:
• conduct safe searches
• respect intellectual property
• distinguish between safe and unsafe practices when using the
internet
• protect accounts by signing out of district devices
• keep personal information private and secure
• create strong passwords
• recognize cyberbullying
• demonstrate strategies to handle cyberbullying

•

Watch NetSmartz digital citizenship videos and play associated games
http://origin.www.netsmartzkids.org/LearnWithClicky/NetSmartzGeneration
Sign in and out of devices independently
https://www.commonsense.org/education/lesson/staying-safe-online-k-2
https://www.commonsense.org/education/lesson/powerful-passwords-k-2
Role play cyberbullying situations and responses
https://jr.brainpop.com/health/relationships/bullying/
Visit only teacher-provided websites

No major errors or omissions regarding 2.0 content and partial knowledge of
the 3.0 content

There are no major errors or omissions regarding the simpler details and
processes as the student:
• recognizes or recalls specific terminology such as:
• Cyberbullying, Permanence, Private, Personal information,
Password, Internet
However, the student exhibits major errors or omissions regarding the
more complex ideas and processes.

•

Partial knowledge of the 2.0 content but major errors or omissions regarding
the 3.0 content

•

In addition to score 3.0 performance, in-depth inferences and applications with
partial success.

With help, a partial understanding of some of the simpler details and
processes and some of the more complex ideas and processes.

•
•
•
•
•
•

Sign in and out of devices when reminded

Even with help, no understanding or skill demonstrated.
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CONTENT AREA: Computer Technology

UNIT TITLE: Creative Communicator/Global Collaborator

COURSE/Grade Level: 2nd Grade

UNIT DURATION: Ongoing throughout the year

MATERIALS / INSTRUCTIONAL RESOURCES FOR THIS UNIT:
• Online communication tools such as Skype or Google
Hangouts

BIG IDEA(S):
• Students use digital tools to communicate and work collaboratively,
including at a distance, to support individual learning and contribute to the
learning of others
ENDURING UNDERSTANDINGS:
ESSENTIAL QUESTIONS:
• Students use digital tools to communicate clearly,
• How can I constructively use digital tools to share my ideas, interests and
express themselves creatively, and collaborate
skills with others?
effectively in teams both locally and globally.
• How can I use technology and teamwork to collaborate with others?
WHAT SHOULD STUDENTS KNOW, UNDERSTAND, AND BE ABLE TO DO AT THE END OF THIS UNIT?
Standards, Concepts, Content, Skills, Products, Vocabulary
REFERENCE/STANDARD
STANDARDS: Content specific standards that
MAJOR
SUPPORTING
i.e. GLE/CLE/MLS/ISTE
will be addressed in this unit.
STANDARD
STANDARD
ISTE #6 - Creative Communicator
Students communicate clearly and express
X
themselves creatively for a variety of purposes
using the platforms, tools, styles, formats and digital
media appropriate to their goals.
Students:
a.

b.
c.

d.

choose the appropriate platforms and tools for
meeting the desired objectives of their creation
or communication.
create original works or responsibly repurpose
or remix digital resources into new creations.
communicate complex ideas clearly and
effectively by creating or using a variety of
digital objects such as visualizations, models or
simulations.
publish or present content that customizes the
message and medium for their intended
audiences.
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ISTE #7 - Global Collaborator

Students use digital tools to broaden their
perspectives and enrich their learning by
collaborating with others and working effectively in
teams locally and globally.

X

Students:
a.

b.
c.
d.

MLS 2nd grade ELA Writing 3A – Research Process

use digital tools to connect with learners from a
variety of backgrounds and cultures, engaging
with them in ways that broaden mutual
understanding and learning.
use collaborative technologies to work with
others, including peers, experts or community
members, to examine issues and problems from
multiple viewpoints.
contribute constructively to project teams,
assuming various roles and responsibilities to
work effectively toward a common goal.
explore local and global issues and use
collaborative technologies to work with others
to investigate solutions.

Gather, analyze, evaluate, and use information from
a variety of sources.

X

Students:

f. present and evaluate information in written
and oral reports or displays, using previously
established teacher/student criteria

OBJECTIVE # 1
REFERENCES/STANDARDS
UNDERSTAND?
Concepts; essential truths that give meaning to the topic;
ideas that transfer across situations.

Students will create original works or responsibly repurpose or remix digital resources
into new creations.
• ISTE #6b - Creative Communicator
• MLS ELA Writing 3A, f.
WHAT SHOULD STUDENTS…
KNOW?
BE ABLE TO DO?
Facts, Names, Dates, Places, Information,
Skills; Products
ACADEMIC VOCABULARY
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•

•

•
•
•

Students understand how to communicate ideas
clearly and effectively using a variety of digital
tools

Research
Develop
Original

•

Students can create original works or
responsibly repurpose or remix digital
resources into new creations

FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
The teacher will demonstrate how to create an
• Students will create an original work 3
original work using digital tools
using digital tools
INTERDISCIPLINARY CONNECTION
Science
Social Studies
ELA
ASSESSMENT DESCRIPTION

•

•
•
•

CAREER CONNECTION
• Artist
• Writer
• Graphic Designer
• Teacher
HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
FORMATIVE OR SUMMATIVE?

Evaluation will be a checklist of the elements of
the project

Summative

3

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)

HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
• The teacher will add scaffolding to the tasks. If
2
• The student can complete research
needed, a less complicated graphic design tool
using a template created in the digital
will be substituted.
creation tool to give more support.

HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
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•

The teacher will give students who have already
learned how to use the graphic organizer and the
digital creation tools to create an online
interactive webpage with animal facts.

• Students will be able to create an

interactive webpage using the facts they
have researched and the digital creation
tools.

4

OBJECTIVE # 2

Students will use digital tools to collaborate with learners, engaging with them in ways that
broaden mutual understanding and learning.
REFERENCES/STANDARDS
• ISTE #7a - Global Collaborator
WHAT SHOULD STUDENTS…
UNDERSTAND?
KNOW?
BE ABLE TO DO?
Concepts; essential truths that give meaning to the
Facts, Names, Dates, Places, Information,
Skills; Products
topic; ideas that transfer across situations.
ACADEMIC VOCABULARY
• Students will understand that they can
• Presentation
• Students will be able to use a variety of ageuse collaborative technologies to work
• Differences
appropriate technologies (e.g. drawing programs and
with others to see issues and problems
• Similarities
presentation software) to communicate and exchange
• Social Media
from multiple perspectives.
ideas.
• Brainstorm
• Cause & Effect
• Solutions
FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND- LEARNING
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
• The teacher will demonstrate ways to
3/4
• Students will collaborate on projects
collaborate on projects.
INTERDISCIPLINARY CONNECTION
CAREER CONNECTION
• Social Studies
• Environmental Scientist
• Science
• Community Organizer
• Science Strand 8 3A Students Work with a
• Political Scientist
group to solve a problem, giving due
• Lawyer
• Teacher
credit to the ideas and contributions of
each group member.
• Environmental Activist
• For Example: Earth day Challenge 2018
“Act to End Plastic Pollution” in your
school and community
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ASSESSMENT DESCRIPTION

•
•

Observation
Checklist

HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
FORMATIVE OR SUMMATIVE?
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
Formative
3

HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
• The teacher will model the steps in
• Students can practice working in
2
effective group work.
groups with guidance.
HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
• The teacher will demonstrate for students • Students can share their learning with
4
how to collaborate with students in
students in other classes.
another class.
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Proficiency Scales – Second Grade – Creative Communicator/Global Collaborator
Strand: Creative Communicator/Global Collaborator
Topic/Objective: Students will use digital tools to collaborate with learners, engaging with them in ways that broaden mutual understanding and learning.
Course/Grade Level: 2nd Grade
Score
4.0

In addition to Score 3.0, in-depth inferences and applications that go beyond
what was taught.

3.5
Score
3.0

The student will be able to:
• Students will be able to use a variety of age-appropriate technologies
(e.g. drawing programs and presentation software) to communicate and
exchange ideas.
2.5

Score
2.0

Score
0.0

•

Students will complete a Landforms slide multimedia program that
includes but is not limited to (defining different landforms,
typing/selecting fonts/resizing fonts, and inserting/resizing images,
changing backgrounds, inserting videos, using transitions and animations)

•

For Example: Earth day Challenge 2018 “Act to End Plastic Pollution” in
your school and community
Students will complete a Landforms slide multimedia program that
includes but is not limited to (defining different landforms,
typing/selecting fonts/resizing fonts, and inserting/resizing images,
changing backgrounds)

•

No major errors or omissions regarding 2.0 content and partial knowledge of the
3.0 content

•

Partial knowledge of the 2.0 content but major errors or omissions regarding the
3.0 content

•

There are no major errors or omissions regarding the simpler details and
processes as the student:
• recognizes or recalls specific terminology such as:
• Presentation, Differences, Similarities, Social Media,
Brainstorm, Cause & Effect, Solutions
However, the student exhibits major errors or omissions regarding the more
complex ideas and processes.
1.5

Score
1.0

In addition to score 3.0 performance, in-depth inferences and applications with
partial success.

Sample Tasks

With help, a partial understanding of some of the simpler details and
processes and some of the more complex ideas and processes.

Students will complete a Landforms slide multimedia program using a
template that includes but is not limited to (defining different landforms,
typing/selecting fonts/resizing fonts, and inserting/resizing images).

Even with help, no understanding or skill demonstrated.
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CONTENT AREA: Computer Technology

UNIT TITLE: Innovative Designer/Computational Thinker

COURSE/Grade Level: 2nd Grade

UNIT DURATION: Ongoing throughout the year

MATERIALS / INSTRUCTIONAL RESOURCES FOR THIS
UNIT:
• http://pbskids.org/fetch/games/dishitout/game.html
• Drawing program
• Paint program
• Block based programming (such as Kodable, Scratch
Jr., Code.org)
ENDURING UNDERSTANDINGS:
• Students use a variety of technologies within a design
process to solve problems in ways that leverage the
power of technology methods.

BIG IDEA(S):
• Students use critical thinking skills to plan and conduct research, manage
projects, solve problems, and make informed decisions using appropriate
digital tools and resources.

ESSENTIAL QUESTIONS:
• What is the design process?
• How can I use the design process to solve real-world problems?
• How can I create a step by step program or algorithm to efficiently solve a
problem?
• How can I use digital tools to design a multimedia presentation?

WHAT SHOULD STUDENTS KNOW, UNDERSTAND, AND BE ABLE TO DO AT THE END OF THIS UNIT?
Standards, Concepts, Content, Skills, Products, Vocabulary
REFERENCE/STANDARD
STANDARDS: Content specific standards that will
MAJOR
i.e. GLE/CLE/MLS/ISTE
be addressed in this unit.
STANDARD
ISTE #4 - Innovative Designer
Students use a variety of technologies within a design
X
process to identify and solve problems by creating
new, useful or imaginative solutions.

SUPPORTING
STANDARD

Students:
a.

b.
c.

d.

know and use a deliberate design process for
generating ideas, testing theories, creating
innovative artifacts or solving authentic problems.
select and use digital tools to plan and manage a
design process that considers design constraints
and calculated risks.
develop, test and refine prototypes as part of a
cyclical design process.
exhibit a tolerance for ambiguity, perseverance and
the capacity to work with open-ended problems.
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ISTE #5 - Computational Thinker

Students develop and employ strategies for
understanding and solving problems in ways that
leverage the power of technological methods to
develop and test solutions.

X

Students:
a.

b.
c.
d.

MLS 2nd grade Science Engineering Design (ETS1) A

OBJECTIVE # 1
REFERENCES/STANDARDS

UNDERSTAND?
Concepts; essential truths that give meaning to
the topic; ideas that transfer across situations.
• Students will understand that digital
tools can be used in a design process.

formulate problem definitions suited for
technology-assisted methods such as data analysis,
abstract models and algorithmic thinking in
exploring and finding solutions.
collect data or identify relevant data sets, use digital
tools to analyze them, and represent data in various
ways to facilitate problem-solving and decisionmaking.
break problems into component parts, extract key
information, and develop descriptive models to
understand complex systems or facilitate problemsolving.
understand how automation works and use
algorithmic thinking to develop a sequence of steps
to create and test automated solutions.

Defining and Delimiting Engineering Problems
•

Ask questions, make observations, and gather
information about a situation people want to
change to define a simple problem that can be
solved through the development of a new or
improved object or tool.

X

Students will select and use digital and non-digital tools to plan and manage a design process.
• ISTE #4 a, b, c, d
• MLS Science ETS1 A
WHAT SHOULD STUDENTS…
KNOW?
Facts, Names, Dates, Places, Information,
ACADEMIC VOCABULARY
• Design process
• Ask
• Imagine
• Plan

BE ABLE TO DO?
Skills; Products
•

Use a design process to collaboratively
develop a solution to a problem.
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•
•
•

Create
Improve
Constraints

•

Use digital and non-digital tools to plan
and manage the design process and
represent a solution to a problem.

FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
• Read a book or show a video about
1, 2, 3, 4
• Students will use a design process to
children who solve an everyday
collaboratively develop an innovative way(s) to
problem.
complete an everyday task.
• Guide students to identify an everyday
• Students will select digital tools to illustrate
activity that poses a challenge.
the design process.
•
•
•
•

INTERDISCIPLINARY CONNECTION
Science
Math
Social studies
ELA
ASSESSMENT DESCRIPTION

•

Teacher observation

CAREER CONNECTION
Engineering
Construction
Inventor
Graphic design
Illustrator
HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
FORMATIVE OR SUMMATIVE?
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
Formative
1, 2, 3, 4
•
•
•
•
•

HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
• Identify a simple everyday task for the
1,
2,
3
• Student develops an innovative way to
student.
complete a simple everyday task.
HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
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•

Provide digital tools for students to
create a solution to a self-selected
problem or task.

OBJECTIVE # 2
REFERENCES/STANDARDS

• Students use a design process to create a
solution to a complex problem of their
choosing.
• Students select and use digital tools to
present their process to classmates.

UNDERSTAND?
Concepts; essential truths that give meaning to the
topic; ideas that transfer across situations.
• Students will understand that a problem can
be decomposed into a series of discrete steps.
• Students will understand that sequencing
requires precision.
• Students will understand that if/then steps
are required to complete some coding tasks.

1, 2, 3, 4

Students will use block-based programming to tell a story or solve a problem.
• ISTE #5 a, c, d
WHAT SHOULD STUDENTS…
KNOW?
Facts, Names, Dates, Places, Information,
ACADEMIC VOCABULARY
• Sequence
• Debug
• Precision
• Logic
• If/then statements
• Run

BE ABLE TO DO?
Skills; Products

•
•
•

Place things in order in a
program.
Break down complex tasks into
smaller sections.
Properly associate code with
events that trigger them.

FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
• Model how to use a grade-appropriate block• Students will complete grade-appropriate coding 1, 2, 3
based coding program.
activities.
• Model how to think logically while using a
• Students will insert if/then blocks into a coding
coding program.
program in appropriate places.
• Teach the concept of if/then statements.
•
•
•
•

INTERDISCIPLINARY CONNECTION
Math
Science
Social studies
ELA
ASSESSMENT DESCRIPTION

•
•
•

CAREER CONNECTION
Computer programming
Scientist
Engineering

HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
FORMATIVE OR SUMMATIVE?

DOK TARGET
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•

Teacher observation

Formative

HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
•

Provide opportunities for students act out a
series of steps represented by the computer
program.

•

Students will act out the same series of
events that they see in the computer
program to figure out how to solve the
problem.

(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
1, 2, 3, 4
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
1, 2, 3

HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
•

Provide opportunities for students to create
and present a digital story.

• Create a digital story and present it to peers.

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
1, 2, 3, 4
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Proficiency Scales – Second Grade –Innovative Designer/Computational Thinker
Strand: Innovative Designer/Computational Thinker
Topic/Objective: Students will select and use digital and non-digital tools to plan and manage a design process and use block-based programming to tell a story or solve a problem.
Course/Grade Level: 2nd Grade
Score
4.0

In addition to Score 3.0, in-depth inferences and applications that go beyond what
was taught.

Sample Tasks

•
•

3.5
Score
3.0

2.5
Score
2.0

In addition to score 3.0 performance, in-depth inferences and applications with partial
success.
The student will be able to:
• use a design process to collaboratively develop a solution to a problem.
• use digital and non-digital tools to plan and manage the design process and
represent a solution to a problem.
• place things in order in a program.
• break down complex tasks into smaller sections.
• properly associate code with events that trigger them.

•

There are no major errors or omissions regarding the simpler details and
processes as the student:

•

No major errors or omissions regarding 2.0 content and partial knowledge of the 3.0
content

•

•
•

recognizes or recalls specific terminology such as:
• design process, ask, imagine, plan, create, improve, constraints,
sequence, debug, precision, logic, if/then statements, run

Use resources such as Ozobot or Bloxels to create an alternative
ending to a story.
Complete coding programs such as Code.org Course D

Complete simple coding programs such as Code.org Course
B, (https://studio.code.org/s/coursec) or Kodable
(https://www.kodable.com/schools-and-districts)
Work collaboratively to design a path using Ozobot color codes.
Use Bloxels illustrate the main elements of a story.

Practice coding activities using resources such as Ozobot, Code.org
course C, and Kodable with teacher and peer support.

However, the student exhibits major errors or omissions regarding the more
complex ideas and processes.
1.5
Score
1.0
Score
0.0

Partial knowledge of the 2.0 content but major errors or omissions regarding the 3.0
content

With help, a partial understanding of some of the simpler details and processes
and some of the more complex ideas and processes.

•

Even with help, no understanding or skill demonstrated.
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CONTENT AREA: Computer Technology

UNIT TITLE: Knowledge Constructor

COURSE/Grade Level: 2nd Grade

UNIT DURATION: Ongoing throughout the year

MATERIALS / INSTRUCTIONAL RESOURCES FOR THIS UNIT:
•

Internet resources such as NetSmartzKids and Common Sense Media

BIG IDEA(S):
•

ENDURING UNDERSTANDINGS:
• Students use a variety of digital tools and resources to
construct knowledge and produce creative artifacts and
meaningful learning artifacts.

Students apply existing knowledge to demonstrate creative thinking,
construct new knowledge, and create original works as a means of
personal or group expression.

ESSENTIAL QUESTIONS:
• How can I responsibly locate, evaluate and ethically use information from
a variety of digital sources?
• How can I use digital resources to solve real-world problems?
• How can I use digital tools to create artifacts to share my learning with
others?
WHAT SHOULD STUDENTS KNOW, UNDERSTAND, AND BE ABLE TO DO AT THE END OF THIS UNIT?
Standards, Concepts, Content, Skills, Products, Vocabulary
REFERENCE/STANDARD
STANDARDS: Content specific standards that
MAJOR
SUPPORTING
i.e. GLE/CLE/MLS/ISTE
will be addressed in this unit.
STANDARD
STANDARD
ISTE #3 - Knowledge Constructor
Students critically curate a variety of resources
X
using digital tools to construct knowledge,
produce creative artifacts and make meaningful
learning experiences for themselves and others.
Students:
a.

b.
c.

plan and employ effective research strategies
to locate information and other resources for
their intellectual or creative pursuits.
evaluate the accuracy, perspective, credibility
and relevance of information, media, data or
other resources.
curate information from digital resources
using a variety of tools and methods to create
collections of artifacts that demonstrate
meaningful connections or conclusions.
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d.

MLS 2nd grade ELA Writing – 3A – Research Process

build knowledge by actively exploring realworld issues and problems, developing ideas
and theories and pursuing answers and
solutions.

Gather, analyze, evaluate, and use information
from a variety of sources.

X

Apply research process to:
a.

b.

c.

d.
e.
f.

OBJECTIVE # 1
REFERENCES/STANDARDS
UNDERSTAND?
Concepts; essential truths that give meaning to the
topic; ideas that transfer across situations.
• Students understand how to use digital
resources to build knowledge.

generate a list of open-ended
questions about topics of interest
create an individual question about a
topic
use own question to find information
on a topic
gather evidence from available
sources, literary and informational
record basic information from
literary and informational texts in
simple visual format
present and evaluate information in
written and oral reports or displays,
using previously established
teacher/student criteria

Students can gather information from digital resources and use it demonstrate meaningful
learning.
• ISTE #3c
• MLS ELA Writing 3A
WHAT SHOULD STUDENTS…
KNOW?
BE ABLE TO DO?
Facts, Names, Dates, Places, Information,
Skills; Products
ACADEMIC VOCABULARY
• Non-fiction
• Students are able to use
• Connections
information from digital resources
• Meaningful
to build meaningful learning.

FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
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•

•
•
•

The teacher will demonstrate how to collect
information from digital resources and
create original works.
INTERDISCIPLINARY CONNECTION
ELA
Social Studies
Science
ASSESSMENT DESCRIPTION

•

Checklist

• Students collect information from digital

resources and use it to show what they have
learned.

4

CAREER CONNECTION

Screenwriter
Actor
Director
Historians
HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
FORMATIVE OR SUMMATIVE?
•
•
•
•

Formative

2

HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)

If students have not learned how to use
2
• Students can watch the video and stop it to
information from digital resources to build
perform the task that was just viewed and then
meaningful knowledge, then the teacher will continue on to the next task.
provide a video with directions and modeling
of the information collection and
presentation steps of the process.
HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
• If students are able to build meaningful
4
• Students will create their presentations and
knowledge from online research, then the
then record each other as they present.
teacher can provide opportunities for
• Then students can edit the videos and create a
students to work in groups to create videos
documentary of how to create wax museum
of the presentations and edit them into a
presentations.
“How to” movie.
•
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Proficiency Scales – Second Grade – Knowledge Constructor
Strand: Knowledge Constructor
Topic/Objective: Students can gather information from digital resources and use it demonstrate meaningful learning.
Course/Grade Level: 2nd Grade
Score
4.0

In addition to Score 3.0, in-depth inferences and applications that go beyond what was
taught.

3.5
Score
3.0

•

In addition to score 3.0 performance, in-depth inferences and applications with partial
success.

Using electrical circuit tools (such as Snap Circuits)
students will build electric circuits using power
sources, switches, connectors, and parallel circuits,
and multiple demonstration tools to demonstrate
their advanced knowledge of electrical circuitry.

•

No major errors or omissions regarding 2.0 content and partial knowledge of the 3.0 content

Using electrical circuit tools (such as Snap Circuits or
Little Bits) students will build electric circuits using
power sources, switches, connectors, and light tools
to demonstrate their knowledge of electrical
circuitry.

•

Using electrical circuit tools (such as Snap Circuits)
students will build electric circuits using power
sources, switches and simple demonstration tools to
show a basic knowledge of electricity.

The student will be able to:
• Students are able to use information from digital resources to build meaningful
learning
2.5

Score
2.0

Sample Tasks

There are no major errors or omissions regarding the simpler details and processes
as the student:

•

recognizes or recalls specific terminology such as:
• Non-fiction
• Connections
• Meaningful

However, the student exhibits major errors or omissions regarding the more complex
ideas and processes.
1.5
Score
1.0
Score
0.0

Partial knowledge of the 2.0 content but major errors or omissions regarding the 3.0 content
With help, a partial understanding of some of the simpler details and processes and
some of the more complex ideas and processes.

•

Even with help, no understanding or skill demonstrated.
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CONTENT AREA: Computer Technology

UNIT TITLE: Empowered Learner

COURSE/Grade Level: 3rd Grade

UNIT DURATION: Ongoing throughout the year

MATERIALS / INSTRUCTIONAL RESOURCES FOR THIS
UNIT:
• Computer or Chromebook
• Word Document and Slide Multimedia Programs
• Keyboarding Programs
• Bloxels Educational Kits
• Tablets

BIG IDEA(S):
• Students demonstrate a sound understanding of technology concepts, systems,
and operations

ENDURING UNDERSTANDINGS:
ESSENTIAL QUESTIONS:
• Students understand the fundamental concepts of
• How do I perform basic computer functions?
technology operations and demonstrate the ability to
• How do I demonstrate my understanding of basic technology vocabulary?
• How do I choose, use, and troubleshoot technology to empower my learning?
choose, use and troubleshoot technologies. They also
leverage technology to set and demonstrate
competency in their learning goals.
WHAT SHOULD STUDENTS KNOW, UNDERSTAND, AND BE ABLE TO DO AT THE END OF THIS UNIT?
Standards, Concepts, Content, Skills, Products, Vocabulary
MAJOR
SUPPORTING
REFERENCE/STANDARD
STANDARDS: Content specific standards that will be
STANDARD
STANDARD
i.e. GLE/CLE/MLS/ISTE
addressed in this unit.
ISTE #1 - Empowered Learner
Students leverage technology to take an active role in
X
choosing, achieving and demonstrating competency in
their learning goals, informed by the learning sciences.
Students:
a.

b.
c.
d.

articulate and set personal learning goals, develop
strategies leveraging technology to achieve them and
reflect on the learning process itself to improve
learning outcomes.
build networks and customize their learning
environments in ways that support the learning
process.
use technology to seek feedback that informs and
improves their practice and to demonstrate their
learning in a variety of ways.
understand the fundamental concepts of technology
operations, demonstrate the ability to choose, use
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MLS 3rd grade ELA Writing 1D – Publish, Produce, and Share
Writing

and troubleshoot current technologies and are able to
transfer their knowledge to explore emerging
technologies.

Apply a writing process to develop a text for audience
and purpose.
With assistance from adults/peers:
a.

MLS 3rd grade ELA Writing 2B - Informative/Explanatory

X

use a variety of conventional tools and
technology (including keyboarding skills) to
produce and publish writing as well as to
interact and collaborate with others

Compose well-developed writing texts for audience and
purpose.

X

Write informative/ explanatory texts that:
a.
b.
c.

d.

OBJECTIVE # 1
REFERENCES/STANDARDS

introduce a topic or text being studied
develop the topic with simple facts,
definitions, details, and explanations
use specific, relevant words that are related
to the topic, audience, and purpose
use the student’s original language except
when quoting from a source

Students will demonstrate the ability to use keyboard functions independently with
accuracy.
• ISTE #1 - Empowered Learner
• MLS ELA Writing 1D

WHAT SHOULD STUDENTS…
UNDERSTAND?
KNOW?
Concepts; essential truths that give meaning to the topic; ideas
Facts, Names, Dates, Places, Information,
that transfer across situations.
ACADEMIC VOCABULARY
• Home Row Keys
• Students will understand how using a keyboard
• Shift
effectively will help them demonstrate their learning.
•
•
•
•
•
•

Backspace /Delete
Enter/Return
Escape
Spacebar
Arrow Keys
Punctuation Keys

BE ABLE TO DO?
Skills; Products

•
•
•
•
•
•
•
•

Sign-in/Sign-Out
Power On/Power Off
Volume Up & Down
Use Alphanumeric Keys
Use Punctuation Keys
Use Navigation Keys
Use Command Keys
Align title, sentences, paragraphs
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•

•

•
•
•

•
•

Align

FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
Teacher will demonstrate how to use keyboarding,
• The students will practice
1/2/3
word processing, and multimedia programs.
keyboarding skills.
INTERDISCIPLINARY CONNECTION
CAREER CONNECTION
Science
• Administrative Assistant
Social Studies
• Computer Programmer
• Communication Specialist
Communication Arts
• Teacher
• Business
HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
ASSESSMENT DESCRIPTION
FORMATIVE OR SUMMATIVE?
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
Observation
FORMATIVE
2
Checklist

HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
•
•

•

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
2

Re-Teaching Keyboarding Skills
• Guided practice
Individual / Small Group Instruction
HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
Advanced Keyboarding Instruction using Leveled
• Instructional practice for increased
2/3
Keyboarding Programs
keyboard speed and accuracy.

OBJECTIVE # 2

The students will be able to demonstrate the ability to use and troubleshoot a multimedia programs
on the computer.
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REFERENCES/STANDARDS

UNDERSTAND?
Concepts; essential truths that give meaning to
the topic; ideas that transfer across situations.
• Students will understand how using and
troubleshooting a multimedia program
(i.e. document/ slides program) will
help them demonstrate their learning.

•
•

ISTE #1 - Empowered Learner
MLS ELA Writing 2B a, b, c, d

WHAT SHOULD STUDENTS…
KNOW?
Facts, Names, Dates, Places, Information,
ACADEMIC VOCABULARY
Troubleshoot
Shift
Backspace /Delete
Enter/Return
Escape
Present
Copy/Paste
Highlight text
Insert Image
Slide
Text/Font
Navigation of word and slide multimedia
program (i.e. Microsoft, Google, etc...)
Shortcuts of word and slide multimedia
program (i.e. Microsoft, Google, etc.…)

BE ABLE TO DO?
Skills; Products

Sign-in/Sign-Out
Power On/Power Off
Volume Up & Down
Use Alphanumeric Keys
Use Punctuation Keys
Use Navigation Keys
Opening/Creating new
documents/slide presentations (add
slides, title documents)
• Retrieve/Save documents/slide
presentations
• Insert pictures (insert images,
manipulate images, change
•
background) into documents/slide
presentations
• Insert words (title, change font style,
font color, font size, align) into
documents/slide presentations
• Troubleshoot for problems related
to a document (i.e.
retrieving/saving, spelling,
alignment, title, spacing, resizing
/moving pictures and text, deleting
text and pictures)
• Troubleshoot for problems related
to a slide program (i.e.
retrieving/saving, clicking on more,
title, spacing, resizing /moving
pictures, resizing text boxes,
spelling, spacing, deleting text and
pictures)
FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
•
•
•
•
•
•
•
•
•
•
•
•

•
•
•
•
•
•
•
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TEACHER INSTRUCTIONAL ACTIVITY
•

•
•
•

Teacher will demonstrate how to use
multimedia documents/ slide programs.
INTERDISCIPLINARY CONNECTION
Communication Arts
Science
Social Studies
ASSESSMENT DESCRIPTION

•

STUDENT LEARNING TASK
The student will have exploration time to
learn how to use multimedia
documents/slide programs.
• The student will complete a multimedia
document/slide program on a given topic
that may or may not include research.
CAREER CONNECTION
• Secretary
• Business
• Management
• Teacher
HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
FORMATIVE OR SUMMATIVE?

The student will save and share the
word or slide presentation project(s)
with the teacher

•

SUMMATIVE

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
2/3

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
2/3/4

HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
•

Teacher will demonstrate how to use
multimedia programs in a variety of
different ways small group or in a oneon-one setting

•
•

Students will have step-by-step directions
printed out for use.
Students will have modified/altered
assignments as needed

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)

2/3

HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK

DOK TARGET
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•

Teacher will demonstrate extended
activities for enrichment that includes
but is not limited to: animations,
sounds, videos, real pictures taken with
camera on the device, etc.

•
•

Students will have opportunities for
extended enrichment and learning.
Students will have modified/altered
assignments as needed that extend thinking

4

(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)

OBJECTIVE # 3

Students will demonstrate the ability to choose, use and troubleshoot current technologies
and transfer their knowledge to explore emerging technologies.
REFERENCES/STANDARDS
• ISTE #1 - Empowered Learner
WHAT SHOULD STUDENTS…
UNDERSTAND?
KNOW?
BE ABLE TO DO?
Concepts; essential truths that give meaning to the topic;
Facts, Names, Dates, Places, Information,
Skills; Products
ideas that transfer across situations.
ACADEMIC VOCABULARY
• Students will understand how to use innovative
• Application (App.)
• Turn devices on/off
multimedia programs to help them learn to
• Tablet
• Turn volume on devices up/down
demonstrate and troubleshoot their learning.
• Imagination
• Correctly sign in/out of the devices and
• Upload
applications
• Innovation
• Correctly navigate and open
• STEM
applications
• STEAM
• Use imagination to tell a story or create
a product using multimedia programs
• Troubleshoot for problems related to
the application or multimedia program
FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
• Teacher will demonstrate how to use the devices
• The student will have exploration 4
and multimedia applications.
time to learn how to use the
multimedia application on a
device and troubleshoot.
INTERDISCIPLINARY CONNECTION
CAREER CONNECTION
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•
•
•
•
•
•
•
•

Science
Technology
Engineering
Art
Math
Communication Arts
Social Studies
Social Skills
ASSESSMENT DESCRIPTION

•
•
•

•
•
•
•
•
•
•
•
•

Engineer
Video Game Maker
Author
Illustrator
Teacher
Architect
Landscaping
Carpentry
Mechanic

HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
FORMATIVE OR SUMMATIVE?

Checklist
Observation
Demonstration of ability whole group or
individually

FORMATIVE

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
2/3/4

HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK

•

•

Teacher will demonstrate how to use multimedia
programs in a variety of different ways in a oneon-one or in a small group setting with students

•
•

Students will have step-by-step
directions printed out for use
Students will have modified/altered
assignments as needed

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
2/3

HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
Teacher will demonstrate extended activities for
• Students will have opportunities for
4
enrichment that includes but is not limited
extended enrichment and learning.
to: making backgrounds, storytelling, creating
• Students will have modified/altered
worlds, multiple characters, assigning characters
assignments as needed that extend
thinking
powers, warping, powering up, etc...

DOK TARGET
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Proficiency Scales – Third Grade – Empowered Learner
Strand: Empowered Learner
Topic/Objective: Students will demonstrate the ability to use keyboard functions independently with accuracy.
Course/Grade Level: 3rd Grade
Score
4.0

•

3.5

In addition to Score 3.0, in-depth inferences and applications that go beyond what was taught.
• Students will go beyond what is taught to understand how using a keyboard effectively will help
them demonstrate their learning.

Copying/Typing more than ¾ of a one-page
document in a single sitting

In addition to score 3.0 performance, in-depth inferences and applications with partial success.

•

Copying/Typing up to ¾ of a one-page
document in a single sitting

2.5

The student will be able to:
• Sign-in/Sign-Out , Power On/Power Off, Volume Up & Down, Use Alphanumeric Keys,
Use Punctuation Keys, Use Navigation Keys, Use Command Keys, Align title, sentences,
and paragraphs
No major errors or omissions regarding 2.0 content and partial knowledge of the 3.0 content

There are no major errors or omissions regarding the simpler details and processes as the student:
• recognizes or recalls specific terminology such as:
• Home Row Keys
• Shift
• Backspace /Delete
• Enter/Return
• Escape
• Spacebar
• Arrow Keys
• Punctuation Keys
• Align
However, the student exhibits major errors or omissions regarding the more complex ideas and
processes.

•

Teacher observation of correct usage of
keyboarding vocabulary words

Partial knowledge of the 2.0 content but major errors or omissions regarding the 3.0 content

•

Score
3.0

Score
2.0

1.5
Score
1.0
Score
0.0

Sample Tasks

With help, a partial understanding of some of the simpler details and processes and some of the
more complex ideas and processes.
Even with help, no understanding or skill demonstrated.
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Strand: Empowered Learner
Topic/Objective: The students will be able to demonstrate the ability to use and troubleshoot a multimedia programs on the computer.
Course/Grade Level: 3rd Grade
Score
4.0

In addition to Score 3.0, in-depth inferences and applications that go beyond what was taught.
• Students will go beyond what is taught to understand how using and troubleshooting a
multimedia program (i.e. document/ slides program) will help them demonstrate their
learning.

3.5
Score
3.0

•

Students will design a Famous Missourians project
or a Westward Expansion project on a multimedia
program (i.e. word document/ slides program) that
includes but is not limited to (defining different
terms, using research, typing/selecting
fonts/resizing fonts, and inserting/resizing images,
changing backgrounds)

No major errors or omissions regarding 2.0 content and partial knowledge of the 3.0 content

•

Partial knowledge of the 2.0 content but major errors or omissions regarding the 3.0 content

Students will create a Famous Missourians project or
a Westward Expansion project using a multimedia
template (i.e. word document/ slides program) that
includes but is not limited to (using simplified
research, missing or incorrect information,
questions, typing/selecting fonts/resizing fonts, and
inserting/resizing images).

•

In addition to score 3.0 performance, in-depth inferences and applications with partial success.
Sign-in/Sign-Out, Power On/Power Off, Volume Up & Down, Use Alphanumeric Keys, Use Punctuation
Keys, Use Navigation Keys, Opening/Creating new documents/slide presentations (add slides, title
documents), Retrieve/Save documents/slide presentations,
Insert pictures (insert images, manipulate images, change background) into documents/slide
presentations, Insert words (title, change font style, font color, font size, align) into documents/slide
presentations, Troubleshoot for problems related to the word document (i.e. retrieving/saving, spelling,
alignment, title, spacing, resizing /moving pictures and text, deleting text and pictures), Troubleshoot for
problems related to the slide program (i.e. retrieving/saving, clicking on more, title, spacing, resizing
/moving pictures, resizing text boxes, spelling, spacing, deleting text and pictures.

There are no major errors or omissions regarding the simpler details and processes as the
student:
• recognizes or recalls specific terminology such as:
• Troubleshoot, Shift, Backspace /Delete, Enter/Return, Escape, Present, Copy/Paste,
Highlight text, Insert Image, Slide, Text/Font
However, the student exhibits major errors or omissions regarding the more complex ideas and
processes.
1.5

Score
0.0

Students will design a Famous Missourians project or a
Westward Expansion project on a multimedia program (i.e.
word document/ slides program) that includes but is not
limited to (defining different terms, using research,
typing/selecting fonts/resizing fonts, and
inserting/resizing images, changing backgrounds, inserting
videos, using transitions and animations)

•

Score
2.0

Score
1.0

•

The student will be able to:

2.5

Sample Tasks

With help, a partial understanding of some of the simpler details and processes and some of the
more complex ideas and processes.
Even with help, no understanding or skill demonstrated.
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Strand: Empowered Learner
Topic/Objective: Students will demonstrate the ability to choose, use and troubleshoot current technologies and transfer their knowledge to explore emerging technologies.
Course/Grade Level: 3rd Grade
Score
4.0

•

3.5

In addition to Score 3.0, in-depth inferences and applications that go beyond what was taught.
• Students will go beyond what is taught to understand how to use innovative multimedia
programs to help them learn to demonstrate and troubleshoot their learning.

Students will use Bloxels and tablets to be
innovative and will go beyond what is taught to
(warp, power-up, make various characters)

•

Students will use Bloxels and tablets to be
innovative and will use multimedia programs to
help them learn to demonstrate and how to
troubleshoot their learning.

2.5

The student will be able to:
• Turn devices on/off
• Turn volume on devices up/down
• Correctly sign in/out of the devices and applications
• Correctly navigate and open applications
• Use imagination to tell a story or create a product using multimedia programs
• Troubleshoot for problems related to the application or multimedia program

There are no major errors or omissions regarding the simpler details and processes as the student:
• recognizes or recalls specific terminology such as:
• Application (App.)
• Tablet
• Imagination
• Upload
• Innovation
• STEM
• STEAM
However, the student exhibits major errors or omissions regarding the more complex ideas and
processes.

•

Teacher observation of correct terminology
usage.

Score
3.0

Score
2.0

1.5
Score
1.0
Score
0.0

Sample Tasks

In addition to score 3.0 performance, in-depth inferences and applications with partial success.

No major errors or omissions regarding 2.0 content and partial knowledge of the 3.0 content

Partial knowledge of the 2.0 content but major errors or omissions regarding the 3.0 content

With help, a partial understanding of some of the simpler details and processes and some of the
more complex ideas and processes.
Even with help, no understanding or skill demonstrated.
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CONTENT AREA: Computer Technology

UNIT TITLE: Digital Citizen

COURSE/Grade Level: 3rd Grade

UNIT DURATION: Ongoing throughout the year

MATERIALS / INSTRUCTIONAL RESOURCES FOR THIS
UNIT:
• Games
• Digital citizenship games
• Digital citizenship videos

•

Students understand human, cultural, and societal issues related to technology
and practice legal and ethical behavior.

ENDURING UNDERSTANDINGS:
ESSENTIAL QUESTIONS:
• Students recognize the rights, responsibilities and
• What can I do to keep myself safe on the Internet?
• What can I do to stand up against bullying and cyberbullying?
opportunities of living, learning and working in an
• How can I be aware of my “digital footprint?”
interconnected world and they act and model ways
to use technologies that are safe, legal and ethical.
• How can I use images and information from the internet safely and ethically?
WHAT SHOULD STUDENTS KNOW, UNDERSTAND, AND BE ABLE TO DO AT THE END OF THIS UNIT?
Standards, Concepts, Content, Skills, Products, Vocabulary
REFERENCE/STANDARD
STANDARDS: Content specific standards that will
MAJOR
SUPPORTING
i.e. GLE/CLE/MLS/ISTE
be addressed in this unit.
STANDARD
STANDARD
ISTE #2 - Digital Citizen
Students recognize the rights, responsibilities and
X
opportunities of living, learning and working in an
interconnected digital world, and they act and model
in ways that are safe, legal and ethical.
Students:
a.

b.
c.
d.

cultivate and manage their digital identity and
reputation and are aware of the permanence of
their actions in the digital world.
engage in positive, safe, legal and ethical behavior
when using technology, including social
interactions online or when using networked
devices.
demonstrate an understanding of and respect for
the rights and obligations of using and sharing
intellectual property.
manage their personal data to maintain digital
privacy and security and are aware of datacollection technology used to track their navigation
online.
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OBJECTIVE # 1
REFERENCES/STANDARDS
UNDERSTAND?
Concepts; essential truths that give meaning to
the topic; ideas that transfer across situations.
• Students will understand the
importance of Internet Safety and how
it can affect their lives.

Students will demonstrate how to be safe on the Internet, including an understanding of digital
footprints.
• ISTE #2 a, b, c
WHAT SHOULD STUDENTS…
KNOW?
Facts, Names, Dates, Places, Information,
ACADEMIC VOCABULARY
• Digital Footprint
• Internet
• Cyberbullying
• Personal Information
• Password
• Permanence

BE ABLE TO DO?
Skills; Products

•
•
•

Students will be able to conduct safe
searches.
Students will be respectful of intellectual
property.
Students will distinguish between safe
and unsafe practices when using the
internet.

FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
• Teacher will use various resources
• Students will conduct safe searches, play online 1, 2, 3
such as videos, games, role-playing, and games, and conduct other online activities in a
projects to demonstrate proper
safe and respectful manner.
Internet usage.
INTERDISCIPLINARY CONNECTION
• ELA
• Social Studies
• Science
ASSESSMENT DESCRIPTION
•

Teacher observation

CAREER CONNECTION
• Teacher
• Writer
• Lawyer
• Business
HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
FORMATIVE OR SUMMATIVE?
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
Formative
2, 3

HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
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INSTRUCTIONAL ACTIVITY/METHOD
•

Provide resources and opportunities
for students to practice making safe
choices.

STUDENT LEARNING TASK

• Practice making safe choices.

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
1, 2, 3

HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
• Provide opportunities for students to
2, 3, 4
• Conduct research independently and report
conduct more independent research.
what was learned.

OBJECTIVE # 2
REFERENCES/STANDARDS

Students will understand how to effectively deal with cyberbullying situations.
• ISTE #2 a, b

WHAT SHOULD STUDENTS…
UNDERSTAND?
KNOW?
Concepts; essential truths that give meaning to the topic; ideas
Facts, Names, Dates, Places, Information,
that transfer across situations.
ACADEMIC VOCABULARY
• Students will understand what cyberbullying is, how it
• Cyberbullying
affects people, and an individual’s responsibility to act
• Bystanders
• Harm
if cyberbullying happens to him/her or others.

•

• Students will be able to recognize
cyberbullying and use strategies to
effectively respond to it.

FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
Teacher will provide opportunities for students to
1, 2, 3
• Students will practice choosing
practice appropriate responses to cyberbullying
appropriate responses to cyberbullying
situations.
situations through role-playing and
games.
INTERDISCIPLINARY CONNECTION

•

BE ABLE TO DO?
Skills; Products

ELA

•
•

CAREER CONNECTION
Teacher
Counselor
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•

Character Education

HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
ASSESSMENT DESCRIPTION
FORMATIVE OR SUMMATIVE?

•

Teacher observation

Formative

HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK

•

•

Reteach and provide practice opportunities for
students to identify and respond appropriately to
cyberbullying.

•

Guided practice in identifying
and responding to cyberbullying.

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
1, 2, 3
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
1, 2

HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
Provide opportunities for students to create a
2, 3, 4
• Create a cyberbullying scenario with
representation of cyberbullying using role play,
appropriate responses and present it to
drawing programs, or games.
peers or younger students.

OBJECTIVE # 3
REFERENCES/STANDARDS

Students will manage personal data responsibly.
• ISTE #2 d

WHAT SHOULD STUDENTS…
UNDERSTAND?
KNOW?
Concepts; essential truths that give meaning to the topic; ideas
Facts, Names, Dates, Places, Information,
that transfer across situations.
ACADEMIC VOCABULARY
• Students will understand the importance of managing
• Public equipment
personal digital data.
• Personal data
• Privacy
• Password

•

BE ABLE TO DO?
Skills; Products
Students will be able to
distinguish between personal
and public data.
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Students will be able to create a
strong password.
• Students will keep personal data
private.
FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
Teacher will use a variety of resources such as videos,
• Students will practice choosing
1, 2, 3
games, computer programs, and direct instruction to
effective methods of managing
demonstrate effective management of personal data.
personal data through games
and role-playing situations.
HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
ASSESSMENT DESCRIPTION
FORMATIVE OR SUMMATIVE?
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
Teacher observation
Formative
2, 3
Evaluation of answers and scores on games
Summative
2, 3
•

•

•
•

HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
• Create situations for students to role play.
• Role play data management
1, 2
situations
HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
DOK TARGET
• Provide opportunities for students to create
• Create data management scenarios
3, 4
data management scenarios.
for peers to role play.
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Proficiency Scales – Third Grade – Digital Citizen
Strand: Digital Citizen
Topic/Objective: Students will demonstrate how to be safe on the Internet, including an understanding of digital footprints, cyberbullying situations, and responsibly managing
personal data.
Course/Grade Level: 3rd Grade
Score
4.0

In addition to Score 3.0, in-depth inferences and applications that go beyond what was
taught.

3.5
Score
3.0

In addition to score 3.0 performance, in-depth inferences and applications with partial success.
The student will be able to:

•
•
•
•
•
•
•
2.5

Score
2.0

No major errors or omissions regarding 2.0 content and partial knowledge of the 3.0 content

However, the student exhibits major errors or omissions regarding the more complex
ideas and processes.

Score
1.0
Score
0.0

•

Students will create a scene to act out for peers regarding
digital citizenship

•

Complete digital citizenship program such as Digital
Passport lessons, games, and activities (Common Sense
Media’s classroom
resources) (https://www.digitalpassport.org/educatorregistration) independently.

•

Complete digital citizenship program such as Digital
Passport lessons, games, and activities (Common Sense
Media’s classroom
resources) (https://www.digitalpassport.org/educatorregistration) with teacher assistance.

conduct safe searches.
Respect intellectual property.
distinguish between safe and unsafe practices when using the internet.
recognize cyberbullying and use strategies to effectively respond to it.
distinguish between personal and public data.
create a strong password.
keep personal data private.

There are no major errors or omissions regarding the simpler details and processes as
the student:
• recognizes or recalls specific terminology such as:
• Digital Footprint, Internet, Cyberbullying, Personal Information, Password,
Permanence, Bystander, Harm, Public equipment, Privacy
1.5

Sample Tasks

Partial knowledge of the 2.0 content but major errors or omissions regarding the 3.0 content

With help, a partial understanding of some of the simpler details and processes and some
of the more complex ideas and processes.
Even with help, no understanding or skill demonstrated.
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CONTENT AREA: Computer Technology

UNIT TITLE: Creative Communicator/Global Collaborator

COURSE/Grade Level: 3rd Grade

UNIT DURATION: Ongoing throughout the year

MATERIALS / INSTRUCTIONAL RESOURCES
FOR THIS UNIT:
• Digital tools such as Google for Education
Suite and devices with keyboards

BIG IDEA(S):
• Students use critical thinking skills to plan and conduct research, manage projects, solve
problems, and make informed decisions using appropriate digital tools and resources.

ENDURING UNDERSTANDINGS:
ESSENTIAL QUESTIONS:
• Students use digital tools to
• How can I constructively share my ideas, interests and skills with others?
• How can I use technology and teamwork to help local and global communities?
communicate and work collaboratively,
including at a distance, to support
individual learning and contribute to the
learning of others
WHAT SHOULD STUDENTS KNOW, UNDERSTAND, AND BE ABLE TO DO AT THE END OF THIS UNIT?
Standards, Concepts, Content, Skills, Products, Vocabulary
MAJOR
SUPPORTING
REFERENCE/STANDARD
STANDARDS: Content specific standards that will be addressed in
STANDARD
STANDARD
i.e. GLE/CLE/MLS/ISTE
this unit.
ISTE #6 - Creative Communicator
Students communicate clearly and express themselves creatively for a
X
variety of purposes using the platforms, tools, styles, formats and
digital media appropriate to their goals.
Students:
a.

b.

c.

ISTE #7 - Global Collaborator

d.

choose the appropriate platforms and tools for meeting the desired
objectives of their creation or communication.
create original works or responsibly repurpose or remix digital
resources into new creations.
communicate complex ideas clearly and effectively by creating or
using a variety of digital objects such as visualizations, models or
simulations.
publish or present content that customizes the message and medium
for their intended audiences.

Students use digital tools to broaden their perspectives and enrich
their learning by collaborating with others and working effectively in
teams locally and globally.

X
117

Students:
a.

b.
c.

MLS 3rd grade ELA Writing 2A – Opinion/
Argumentative

d.

use digital tools to connect with learners from a variety of
backgrounds and cultures, engaging with them in ways that broaden
mutual understanding and learning.
use collaborative technologies to work with others, including peers,
experts or community members, to examine issues and problems
from multiple viewpoints.
contribute constructively to project teams, assuming various roles
and responsibilities to work effectively toward a common goal.
explore local and global issues and use collaborative technologies to
work with others to investigate solutions.

Compose well-developed writing texts for audience and purpose
Write opinion texts that:
a.

b.
c.

d.

OBJECTIVE # 1
REFERENCES/STANDARDS

UNDERSTAND?
Concepts; essential truths that give meaning
to the topic; ideas that transfer across
situations.

X

introduce a topic or text being studied, using connected
sentences
state an opinion or establish a position and provide reasons for
the opinion/position
use specific and accurate words that are related to the topic,
audience, and purpose
contain information using student’s original language except
when using direct quotation from a source e. reference the name
of the author(s) or name of the source used for details or facts
included in the text

Students will create original works or responsibly repurpose or remix digital resources into new
creations.
• ISTE #6 b
• MLS ELA Writing 2A
WHAT SHOULD STUDENTS…
KNOW?
Facts, Names, Dates, Places, Information,
ACADEMIC VOCABULARY

BE ABLE TO DO?
Skills; Products
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•

Students understand how to
communicate clearly and creatively
using a variety of digital tools and
media.

•
•
•
•
•

Creative
Purpose
Audience
Digital
Opinion

•

Students will be able to create original
digital works to share their ideas and
opinions

FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
• Teacher will demonstrate how
2/3
• Students will research and practice creating
create an original digital product
original works by using digital media to support an
opinion.
INTERDISCIPLINARY CONNECTION
CAREER CONNECTION
• ELA
• Writer
• Science
• Publisher
• Media Content Specialist
• Social Studies
• E-learning Developer
• Playwright
HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
ASSESSMENT DESCRIPTION
FORMATIVE OR SUMMATIVE?
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
• The student will complete a
Summative
2/3
checklist which will help the
student determine if the criteria
has been met

HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
INSTRUCTIONAL
STUDENT LEARNING TASK
DOK TARGET
ACTIVITY/METHOD
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
• If a student is not able to create
2
• The student will complete one part of the task at a
original works to meet the criteria,
time with additional instruction at each step
then the teacher will break the
assignment into component parts
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and scaffold those tasks with
additional help and instruction.

HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
• The teacher will provide additional • Students can create an interactive blog
3/4
challenging projects

OBJECTIVE # 2

REFERENCES/STANDARDS

Students will use digital tools to connect with learners from a variety of backgrounds and
cultures, engaging with them in ways that broaden mutual understanding and learning.
• ISTE # 7 Global Collaborator

WHAT SHOULD STUDENTS…
UNDERSTAND?
KNOW?
BE ABLE TO DO?
Concepts; essential truths that give meaning to the
Facts, Names, Dates, Places, Information,
Skills; Products
topic; ideas that transfer across situations.
ACADEMIC VOCABULARY
•
Students will understand that they can use a
• Collaborate
• Students will be able to work
variety of conventional tools and technology
• Online
collaboratively online with other
to collaborate with others
students under teacher supervision
• Description
• Students will understand that it is important
• Respectful
to be clear and accurate in online
• Communication
communications
FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
• The teacher will explain the steps and
• Students will collaborate digitally with peers 3
requirements for an online collaborative
• Students will cooperate to solve problems
project between students. Clear guidelines
and create original works together using
will be given regarding the treatment of other digital media
students, the language that will be used, and
• Students will evaluate the effectiveness and
the steps in the shared project.
accuracy of their own online communications
• For example in “The Monster
Exchange” students will:
• create digital monsters,
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•
•
•

•

•

write descriptions of those monsters,
and
share the descriptions online with
their collaborating students.
Then the receiving students attempt
to re-create the monster using only
the written descriptions.
Those newly created monsters are
then sent back to the creators and
compared to the originals for
accuracy.

INTERDISCIPLINARY CONNECTION
ELA
ASSESSMENT DESCRIPTION

•

CAREER CONNECTION
Communications Specialist
Small Business Owner
Web Developer
Help Desk Manager
HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
FORMATIVE OR SUMMATIVE?

Students will evaluate their collaboration
using a checklist of criteria and will also
evaluate each other communications for
clarity.

•
•
•
•

Formative

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
2/3

HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
•

Teacher will break the project into simpler
tasks and give additional instruction and
coaching as needed on each task.

•

Students will complete the steps in the
process using a scaffold with
explanations and examples for each of
the tasks.

2

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
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HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
• The teacher can invite the students who
• If students already know how to collaborate
already are effectively collaborating to create
4
online effectively, then they can create a
a meta-project and encourage them to create
display of the class projects and share them in
a display of the projects and rationale and
an online social media platform.
share those online with the cooperating
classroom.
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Proficiency Scales – Third Grade – Creative Communicator/Global Collaborator
Strand: Creative Communicator
Topic/Objective: Students will create original works or responsibly repurpose or remix digital resources into new creations.
Course/Grade Level: 3rd Grade
Score
4.0

In addition to Score 3.0, in-depth inferences and applications that go
beyond what was taught.

3.5
Score
3.0

1.5

Score
0.0

Students will design a Famous Missourians project or a Westward Expansion
project on a multimedia program (i.e. word document/ slides program) that
includes but is not limited to (defining different terms, using research,
typing/selecting fonts/resizing fonts, and inserting/resizing images, changing
backgrounds, inserting videos, using transitions and animations)

•

No major errors or omissions regarding 2.0 content and partial knowledge of
the 3.0 content

Students will design a Famous Missourians project or a Westward Expansion
project on a multimedia program (i.e. word document/ slides program) that
includes but is not limited to (defining different terms, using research,
typing/selecting fonts/resizing fonts, and inserting/resizing images, changing
backgrounds)

There are no major errors or omissions regarding the simpler details and
processes as the student:
• recognizes or recalls specific terminology such as:
• Creative
• Purpose
• Audience
• Digital
• Opinion
However, the student exhibits major errors or omissions regarding the more
complex ideas and processes.

•

Students will create a Famous Missourians project or a Westward Expansion
project using a multimedia template (i.e. word document/ slides program) that
includes but is not limited to (using simplified research questions, missing or
incorrect information, typing/selecting fonts/resizing fonts, and
inserting/resizing images).

Partial knowledge of the 2.0 content but major errors or omissions regarding
the 3.0 content
With help, a partial understanding of some of the simpler details and
processes and some of the more complex ideas and processes.

•

In addition to score 3.0 performance, in-depth inferences and applications
with partial success.

•

Score
2.0

Score
1.0

•

The student will be able to:

2.5

Sample Tasks

Students will be able to create original digital works to share their
ideas and opinions

Even with help, no understanding or skill demonstrated.
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Strand: Global Collaborator
Topic/Objective: Students will use digital tools to connect with learners from a variety of backgrounds and cultures, engaging with them in ways that broaden mutual understanding and
learning.
Course/Grade Level: 3rd Grade
Score
4.0

In addition to Score 3.0, in-depth inferences and applications that go beyond
what was taught.

3.5

Score
3.0

In addition to score 3.0 performance, in-depth inferences and applications with partial
success.

The student will be able to:

•

2.5

Score
2.0

•

Students will participate in the Monster Exchange, an online collaborative
project with peers. They will create monsters using digital tools and write a
detailed description of their monsters. Then they will share the descriptions of
the monsters with peers. The peers will use the descriptions to create replicas
of the original monsters and then share their re-creations with the original
artists. As an additional step the monsters and their descriptions can be made
into an online portfolio and shared with a larger audience.

•

Students will participate in the Monster Exchange, an online collaborative
project with peers. They will create monsters using digital tools and write a
detailed description of their monsters. Then they will share the descriptions of
the monsters with peers. The peers will use the descriptions to create replicas
of the original monsters and then share their re-creations with the original
artists. An online discussion about the process can then be conducted.

•

Students will participate in a simplified exchange program in which the
monsters are created, described and shared using template creation tools and
questions. The final discussion can be through written digital correspondence.

Students will be able to work collaboratively online with other students
under teacher supervision

No major errors or omissions regarding 2.0 content and partial knowledge of the 3.0 content

There are no major errors or omissions regarding the simpler details and
processes as the student:

•

Sample Tasks

recognizes or recalls specific terminology such as:
• Collaborate
• Online
• Description
• Respectful
• Communication

However, the student exhibits major errors or omissions regarding the more
complex ideas and processes.
1.5
Score
1.0
Score
0.0

Partial knowledge of the 2.0 content but major errors or omissions regarding the 3.0 content
With help, a partial understanding of some of the simpler details and processes and
some of the more complex ideas and processes.
Even with help, no understanding or skill demonstrated.
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CONTENT AREA: Computer Technology

UNIT TITLE: Innovative Designer/Computational Thinker

COURSE/Grade Level: 3rd Grade

UNIT DURATION: Ongoing throughout the year

MATERIALS / INSTRUCTIONAL RESOURCES FOR THIS
UNIT:
• Drawing program
• Block based programming (such as Scratch and
Code.org)
• Coding tools and games

BIG IDEA(S):
• Students use critical thinking skills to plan and conduct research, manage projects,
solve problems, and make informed decisions using appropriate digital tools and
resources.

ENDURING UNDERSTANDINGS:
ESSENTIAL QUESTIONS:
• Students use a variety of technologies within a
• How can I use the design process to solve real-world problems?
design process to solve problems in ways that
• Can I create a step by step program or algorithm to efficiently solve a problem?
leverage the power of technology methods.
WHAT SHOULD STUDENTS KNOW, UNDERSTAND, AND BE ABLE TO DO AT THE END OF THIS UNIT?
Standards, Concepts, Content, Skills, Products, Vocabulary
REFERENCE/STANDARD
STANDARDS: Content specific standards that will be
MAJOR
SUPPORTING
i.e. GLE/CLE/MLS/ISTE
addressed in this unit.
STANDARD STANDARD
ISTE #4 - Innovative Designer
Students use a variety of technologies within a design process
X
to identify and solve problems by creating new, useful or
imaginative solutions.
Students:
a.

b.
c.

ISTE #5 - Computational Thinker

d.

know and use a deliberate design process for generating
ideas, testing theories, creating innovative artifacts or
solving authentic problems.
select and use digital tools to plan and manage a design
process that considers design constraints and calculated
risks.
develop, test and refine prototypes as part of a cyclical
design process.
exhibit a tolerance for ambiguity, perseverance and the
capacity to work with open-ended problems.

Students develop and employ strategies for understanding
and solving problems in ways that leverage the power of
technological methods to develop and test solutions.

X
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Students:
a.

b.
c.
d.

MLS 3rd grade Science – ETS1A (Engineering Design) Defining and Delimiting Engineering Problems
OBJECTIVE # 1
REFERENCES/STANDARDS

Define a simple design problem reflecting a need or a want
that includes specified criteria for success and constraints on
materials, time, or cost

X

Students will use the design process to solve a problem.
• ISTE #4 a, b, c, d
• MLS Science ETS1A

WHAT SHOULD STUDENTS…
KNOW?
BE ABLE TO DO?
Facts, Names, Dates, Places, Information,
Skills; Products
ACADEMIC VOCABULARY
• Design Process
• Students use the design process
• Ask
to create possible solutions to a
• Imagine
real-world problem.
• Plan
• Create
• Improve
• Constraints
FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
Teacher will review the steps of the design process.
• Students will use the design process
Teacher will provide opportunities for students to
to create a solution to a problem of
use the design process to solve a problem.
their choosing.

UNDERSTAND?
Concepts; essential truths that give meaning to the topic;
ideas that transfer across situations.
• Students will understand that problems can be
decomposed into smaller parts and solved using the
cyclical design process.

•
•

formulate problem definitions suited for technologyassisted methods such as data analysis, abstract models and
algorithmic thinking in exploring and finding solutions.
collect data or identify relevant data sets, use digital tools to
analyze them, and represent data in various ways to
facilitate problem-solving and decision-making.
break problems into component parts, extract key
information, and develop descriptive models to understand
complex systems or facilitate problem-solving.
understand how automation works and use algorithmic
thinking to develop a sequence of steps to create and test
automated solutions.
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•

•
•
•
•

INTERDISCIPLINARY CONNECTION
Math
Science
Social Studies
ELA

•
•
•

Students will use digital tools to help
manage the design process.
CAREER CONNECTION
Engineering
Computer Programming
Construction

HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
ASSESSMENT DESCRIPTION
FORMATIVE OR SUMMATIVE?

•

Teacher observation

Formative

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
1, 2, 3

• The student will practice breaking simple

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
1, 2, 3

HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
•

Teacher will provide a simple task for the student to
break into discrete steps.

problems into discrete and logical steps.

HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK

•

Teacher will provide opportunities for students to
select an everyday problem that could be solved in
an innovative way.

OBJECTIVE # 2
REFERENCES/STANDARDS

UNDERSTAND?
Concepts; essential truths that give meaning to the
topic; ideas that transfer across situations.

•

Students will work collaboratively to
develop innovative solutions to
everyday problems.

(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
1, 2, 3, 4

Students will demonstrate computational thinking skills.
• ISTE #5 a, b, c, d
WHAT SHOULD STUDENTS…
KNOW?
Facts, Names, Dates, Places, Information,
ACADEMIC VOCABULARY

DOK TARGET

BE ABLE TO DO?
Skills; Products
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Algorithm
• Place things in order in a program.
Debug
• Break down complex tasks into smaller
Decompose
sections.
Computer code
• Properly associate code with events that
If-then statements
trigger them.
Loops
Precision
Run
FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
• Model how to use a grade-appropriate
1,2,3
• Students will complete grade-appropriate
block-based coding program.
coding activities.
• Model how to think logically while using a
• Students will insert looping blocks into coding
coding program.
programs in appropriate places.
• Teach the concept of programming loops.
•

•
•

Students will understand that computer
programming requires a series of steps
written in a particular order.

INTERDISCIPLINARY CONNECTION
Math
Science
ASSESSMENT DESCRIPTION

•
•
•
•
•
•
•
•

CAREER CONNECTION
• Computer programming
• Engineering
• Graphic Design
• Game Design
HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
FORMATIVE OR SUMMATIVE?

Teacher Observation

Formative

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)

2, 3

HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK

•

Teacher will provide less complex coding
programs for guided practice.

•

Students will work in pairs to complete

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
1, 2
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HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
• Teacher will provide more complex coding
2, 3, 4
• Students will work independently or
opportunities for self-directed practice.
collaboratively to complete a complex coding
activity.

129

Proficiency Scales – Third Grade – Innovative Designer/Computational Thinker
Strand: Innovative Designer/Computational Thinker
Topic/Objective: Students will use the design process to solve a problem and demonstrate computational thinking skills.
Course/Grade Level: 3rd Grade
Score
4.0

3.5
Score
3.0

In addition to Score 3.0, in-depth inferences and applications that go beyond what
was taught.

•
•

In addition to score 3.0 performance, in-depth inferences and applications with partial
success.

Complete higher-level coding activities such as Code.org Course E
Use digital resources such as Bloxels or Ozobots to illustrate and
tour the regions of Missouri and label the main cities and rivers.

•

Complete coding programs such as Code.org Course
D, (https://studio.code.org/s/coursec), various games at code.org
such as Minecraft and Star Wars, Scratch (https://scratch.mit.edu/),
or Tynker (https://www.tynker.com/hour-of-code/).
Work collaboratively to design a path using Ozobot color codes.
Work collaboratively to solve coding tasks in OzoBlockly Shape
Tracer (http://games.ozoblockly.com/shapetracer-basic?lang=en)
Use Bloxels to illustrate the main elements of a story.

The student will be able to:

•
•
•
•

2.5
Score
2.0

Sample Tasks

use the design process to create possible solutions to a real world problem.
place things in order in a program.
break down complex tasks into smaller sections.
properly associate code with events that trigger them.

No major errors or omissions regarding 2.0 content and partial knowledge of the 3.0
content

There are no major errors or omissions regarding the simpler details and
processes as the student:
• recognizes or recalls specific terminology such as:
• Design Process, Ask, Imagine, Plan, Create, Improve, Constraints, Algorithm,
Debug, Decompose, Computer code, If-then statements, Loops, Precision, Run

•
•
•

•
•

Retell a story using a digital resource with teacher support.
Complete coding program such as Code.org Course C with teacher
support.

However, the student exhibits major errors or omissions regarding the more
complex ideas and processes.
1.5
Score
1.0
Score
0.0

Partial knowledge of the 2.0 content but major errors or omissions regarding the 3.0
content

With help, a partial understanding of some of the simpler details and processes
and some of the more complex ideas and processes.

•

Even with help, no understanding or skill demonstrated.
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CONTENT AREA: Computer Technology

UNIT TITLE: Knowledge Constructor

COURSE/Grade Level: 3rd Grade

UNIT DURATION: Ongoing throughout the year

MATERIALS / INSTRUCTIONAL RESOURCES FOR THIS UNIT:
• MakerSpace materials such as disposable paper products,
office supplies such as paper clips, string, rubber bands, and
school supplies such as scissors, pencils, cardboard, etc.

BIG IDEA(S):
• Students apply existing knowledge to demonstrate creative thinking,
construct new knowledge, and create original works as a means of
personal or group expression.

ENDURING UNDERSTANDINGS:
ESSENTIAL QUESTIONS:
• Students use a variety of digital tools and resources to
• How can I responsibly locate, evaluate and ethically use information
construct knowledge and produce creative artifacts and
from a variety of digital sources?
meaningful learning artifacts.
• How can I use what I know to solve real-world problems?
WHAT SHOULD STUDENTS KNOW, UNDERSTAND, AND BE ABLE TO DO AT THE END OF THIS UNIT?
Standards, Concepts, Content, Skills, Products, Vocabulary
REFERENCE/STANDARD
STANDARDS: Content specific standards that will be addressed in this
MAJOR
SUPPORTING
i.e. GLE/CLE/MLS/ISTE
unit.
STANDARD STANDARD
ISTE #3 - Knowledge Constructor
Students critically curate a variety of resources using digital tools to construct
X
knowledge, produce creative artifacts and make meaningful learning
experiences for themselves and others.
Students:
a.

b.
c.

MLS 3rd grade ELA Reading 3C - Text
Structures

d.

plan and employ effective research strategies to locate information and other
resources for their intellectual or creative pursuits.
evaluate the accuracy, perspective, credibility and relevance of information,
media, data or other resources.
curate information from digital resources using a variety of tools and methods
to create collections of artifacts that demonstrate meaningful connections or
conclusions.
build knowledge by actively exploring real-world issues and problems,
developing ideas and theories and pursuing answers and solutions.

Develop and apply skills and strategies to comprehend, analyze, and evaluate
nonfiction (e.g. narrative, information/explanatory, opinion, persuasive,
argumentative) from a variety of cultures and times.
Read, infer, and draw conclusions to:

X
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a. describe relationships among events, ideas, concepts, and cause and effect
MLS 3rd grade Science – ETS1A
(Engineering Design) - Defining and
Delimiting Engineering Problems

in texts
b. explain the relationship between problems and solutions

Define a simple design problem reflecting a need or a want that includes
specified criteria for success and constraints on materials, time, or cost

X

OBJECTIVE # 1
REFERENCES/STANDARDS

Students build knowledge by actively exploring issues and problems.
• ISTE #3d - Knowledge Constructor
• MLS ELA Reading 3C – a, b
• MLS Science ETS1A
WHAT SHOULD STUDENTS…
UNDERSTAND?
KNOW?
BE ABLE TO DO?
Concepts; essential truths that give meaning to the topic; ideas
Facts, Names, Dates, Places, Information,
Skills; Products
that transfer across situations.
ACADEMIC VOCABULARY
• Students understand how to use a variety of digital
• Knowledge
• Students will be able to build
tools and resources to construct knowledge and
• Creative
their own knowledge by
• Construct
produce creative artifacts and meaningful learning.
exploring real-world problems
• Problems
and creating solutions.
• Solutions
FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
• The teacher will create a project for students to choose
4
• Students will work in teams to solve
problems to solve, design solutions to those problems,
problems
and build and test prototypes.
• For example: the HydroDynamic Challenge, which is the
2018 FLL project challenge. The students were directed
to choose a problem in the “human water cycle” and
solve it.
•
•
•

INTERDISCIPLINARY CONNECTION
Engineering
Science
Social Studies

•
•
•

CAREER CONNECTION
Staff Scientist at a National
Research Lab
Mechanical Engineer
Research and Development
Engineer
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Physics Professor
Science Teacher
HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
ASSESSMENT DESCRIPTION
FORMATIVE OR SUMMATIVE?
•
•

•

Project Scoring Guide for students to evaluate their
work

Summative

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
3

• Students can work on a smaller task

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
2

HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
•

•

•

If students have not been successful at building their
own knowledge, then the teacher can break the project
into its component tasks
The teacher can also create scaffolding for the steps in
the process to make them easier to follow

at time using the scaffolding to progress
through the larger project

HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
The teacher can increase the scope of the project and
• Students can join with subject matter 4
have students connect with leaders in a field related to
experts to work on actual projects
their problems to work on real-world projects.
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Proficiency Scales – Third Grade – Knowledge Constructor
Strand: Knowledge Constructor
Topic/Objective: Students build knowledge by actively exploring issues and problems.
Course/Grade Level: 3rd Grade
Score
4.0

In addition to Score 3.0, in-depth inferences and applications that go
beyond what was taught.

3.5
Score
3.0

The student will be able to:

•

2.5
Score
2.0

Score
0.0

•

Students will design and build a catapult that will throw a small ball of
aluminum foil and another device which will catch the ball using a specified
list of materials. They will design the devices using the engineering design
process, including multiple tests and re-engineering of the devices.
Students will include both mechanical and electrical devices in their
building designs.

•

Students will design and build a catapult that will throw a small ball of
aluminum foil and another device which will catch the ball using a specified
list of materials. They will design the devices using the engineering design
process, including multiple tests and re-engineering of the devices.

•

Students will design and build a catapult that will throw a small ball of
aluminum foil, using a specified list of materials. They will design the
devices using the engineering design process, including multiple tests and
problem-solving if it does not work.

Students will be able to build their own knowledge by exploring realworld problems and creating solutions.

No major errors or omissions regarding 2.0 content and partial knowledge of the
3.0 content
There are no major errors or omissions regarding the simpler details and
processes as the student:
• recognizes or recalls specific terminology such as:
• Knowledge
• Creative
• Construct
• Problems
• Solutions
However, the student exhibits major errors or omissions regarding the
more complex ideas and processes.

1.5
Score
1.0

In addition to score 3.0 performance, in-depth inferences and applications with
partial success.

Sample Tasks

Partial knowledge of the 2.0 content but major errors or omissions regarding the
3.0 content
With help, a partial understanding of some of the simpler details and
processes and some of the more complex ideas and processes.
Even with help, no understanding or skill demonstrated.
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CONTENT AREA: Computer Technology

UNIT TITLE: Empowered Learner

COURSE/Grade Level: 4th Grade

UNIT DURATION: Ongoing throughout the year

MATERIALS / INSTRUCTIONAL RESOURCES FOR THIS UNIT:
• Computer or Chromebook
• Word Document and Slide Multimedia Programs
• Keyboarding Program(s)
• Bloxels Educator Kits
• Tablets

ENDURING UNDERSTANDINGS:
• Students understand the fundamental concepts of
technology operations and demonstrate the ability to
choose, use and troubleshoot technologies. They also
leverage technology to set and demonstrate competency
in their learning goals.

BIG IDEA(S):
• Students demonstrate a sound understanding of technology concepts,
systems, and operations.

ESSENTIAL QUESTIONS:
•
•
•

How can I perform basic computer functions?
How can I identify basic technology vocabulary?
How can I choose, use, and troubleshoot technology to empower my
learning?

WHAT SHOULD STUDENTS KNOW, UNDERSTAND, AND BE ABLE TO DO AT THE END OF THIS UNIT?
Standards, Concepts, Content, Skills, Products, Vocabulary
REFERENCE/STANDARD
STANDARDS: Content specific standards that will be addressed in this unit.
MAJOR
i.e. GLE/CLE/MLS/ISTE
STANDARD
ISTE #1 - Empowered Learner
Students leverage technology to take an active role in choosing, achieving and
X
demonstrating competency in their learning goals, informed by the learning
sciences.
Students:
a. articulate and set personal learning goals, develop strategies leveraging
technology to achieve them and reflect on the learning process itself to
improve learning outcomes.
b. build networks and customize their learning environments in ways that
support the learning process.
c. use technology to seek feedback that informs and improves their practice
and to demonstrate their learning in a variety of ways
d. understand the fundamental concepts of technology operations,
demonstrate the ability to choose, use and troubleshoot current

SUPPORTING
STANDARD
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MLS 4th grade ELA - Writing 1D Produce/Publish and Share
Writing
OBJECTIVE # 1

technologies and are able to transfer their knowledge to explore emerging
technologies.
Apply a writing process to develop a text for audience and purpose
• With assistance from adults/peers:
a. use technology, including the Internet, to produce and publish writing
b. demonstrates sufficient command of keyboarding skills to type a
minimum of one page, ideally in a single sitting

X

Students will demonstrate the ability to use keyboard functions independently with
accuracy.
REFERENCES/STANDARDS
• ISTE #1 - Empowered Learner
• MLS ELA 4 - Writing 1D
WHAT SHOULD STUDENTS…
UNDERSTAND?
KNOW?
BE ABLE TO DO?
Concepts; essential truths that give meaning to the topic; ideas
Facts, Names, Dates, Places, Information,
Skills; Products
that transfer across situations.
ACADEMIC VOCABULARY
• Students will understand how using a keyboard
• Home Row Keys
• Sign-in/Sign-Out
effectively will help them demonstrate their learning.
• Shift
• Power On/Power Off
• Backspace /Delete
• Volume Up & Down
• Enter/Return
• Use Alphanumeric Keys
• Escape
• Use Punctuation Keys
• Spacebar
• Use Navigation Keys
• Arrow Keys
• Use Command Keys
• Punctuation Keys
• Type 1 page at a single sitting
•

•
•
•

FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
Teacher will demonstrate how to use keyboarding
• The students will practice
(1=Recall, 2=Skill/Concept, 3=Strategic
programs.
keyboarding skills.
Thinking, 4=Extended Thinking)
• 1/2/3
INTERDISCIPLINARY CONNECTION
CAREER CONNECTION
Science
• Administrative Assistant
Social Studies
• Computer Programmer
• Communication Specialist
Communication Arts
• Teacher
• Business
ASSESSMENT DESCRIPTION

HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
FORMATIVE OR SUMMATIVE?

DOK TARGET
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•
•

Observation
Checklist

SUMMATIVE

HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
•
•

•

Re-Teaching Keyboarding Skills
Individual / Small Group Instruction

• Guided Practice

2

2

(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)

HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
Advanced Keyboarding Instruction using Leveled
2
• Instructional practice for increased
Keyboarding Programs
keyboard speed and accuracy.

OBJECTIVE # 2

REFERENCES/STANDARDS
UNDERSTAND?
Concepts; essential truths that give meaning to the
topic; ideas that transfer across situations.
• Students will understand how using a
multimedia program (i.e. document/ slides
program) will help them demonstrate their
learning.

The students will be able to demonstrate the ability to use and troubleshoot multimedia
programs on the computer/Chromebook.
• ISTE #1 - Empowered Learner
• MLS ELA 4 - Writing 1D
WHAT SHOULD STUDENTS…
KNOW?
BE ABLE TO DO?
Facts, Names, Dates, Places, Information,
Skills; Products
ACADEMIC VOCABULARY
• Troubleshoot
• Volume Up & Down
• Shift
• Use Alphanumeric Keys
• Backspace /Delete
• Use Punctuation Keys
• Enter/Return
• Use Navigation Keys
• Escape
• Align title, sentences, paragraphs
• Present
• Indent paragraphs
• Copy/Paste
• Opening/Creating new
documents/slide presentations (add
• Highlight text
• Insert Image
slides, title documents)
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Retrieve/Save documents/slide
presentations
• Insert pictures (insert images,
manipulate images, change
background) into documents/slide
presentations
• Insert words (title, change font style,
font color, font size, align, transitions,
•
animations) into documents/slide
presentations
• Troubleshoot for problems related to
the the word document (i.e.
retrieving/saving, spelling, alignment,
title, spacing, resizing /moving
pictures and text, deleting text and
pictures)
• Troubleshoot for problems related to
the the slide program (i.e.
retrieving/saving, clicking on more,
getting out of themes, alignment, title,
spacing, resizing /moving pictures,
resizing text boxes, spelling, spacing,
transitions /animations, themes,
deleting text and pictures)
FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
• The student will have exploration time 2/3
• Teacher will demonstrate how to use
to learn how to use multimedia
multimedia documents/ slide programs.
documents/slide programs.
• The student will complete a
multimedia document/slide program
on a given topic that may or may not
include research.
INTERDISCIPLINARY CONNECTION
CAREER CONNECTION
• Communication Arts
• Secretary
• Science
• Business
• Management
•
•
•
•
•

Slide
Text/Font
Align
Indent
Navigation of word and slide
multimedia program (i.e. Microsoft,
Google, etc...)
Shortcuts of word and slide
multimedia program (i.e. Microsoft,
Google, etc…)

•
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•

Social Studies

ASSESSMENT DESCRIPTION

•

•

Teacher

HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
FORMATIVE OR SUMMATIVE?

The student will save and share the word or
slide presentation project(s) with the teacher

SUMMATIVE

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
2/3/4

HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
• Teacher will demonstrate how to use
• Students will have step-by-step
2/3
multimedia programs in a variety of different
directions printed out for use.
• Students will have modified/altered
ways small group or in a one-on-one setting
assignments as needed
HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
• Teacher will demonstrate extended activities • Students will have opportunities for
4
for enrichment that includes but is not
extended enrichment and learning.
limited to: animations, sounds, videos, real
• Students will have modified/altered
pictures taken with camera on the device,
assignments as needed that extend thinking
etc...

OBJECTIVE # 3

REFERENCES/STANDARDS

UNDERSTAND?
Concepts; essential truths that give meaning to
the topic; ideas that transfer across situations.

Students will demonstrate the ability to choose, use and troubleshoot current technologies and
transfer their knowledge to explore emerging technologies.
• ISTE #1 - Empowered Learner
WHAT SHOULD STUDENTS…
KNOW?
Facts, Names, Dates, Places, Information,
ACADEMIC VOCABULARY

BE ABLE TO DO?
Skills; Products
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Turn devices on/off
Turn volume on devices up/down
Correctly sign in/out of the devices and
applications
• Correctly navigate and open applications
• Use imagination to tell a story or create a
product using multimedia programs
• Troubleshoot for problems related to the
application or multimedia program
FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
• Teacher will demonstrate how to use
• The student will have exploration time 4
the devices and multimedia
to learn how to use the multimedia
applications.
application on a device and
troubleshoot.
INTERDISCIPLINARY CONNECTION
CAREER CONNECTION
• Science
• Engineer
• Technology
• Video Game Maker
• Engineering
• Author
• Art
• Illustrator
• Math
• Teacher
• Communication Arts
• Architect
• Social Studies
• Landscaping
• Social Skills
• Carpentry
• Mechanic
HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
ASSESSMENT DESCRIPTION
FORMATIVE OR SUMMATIVE?
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
• Checklist
FORMATIVE
2/3/4
• Observation
• Demonstration of ability whole group
or individually
•

Students will understand how to use
innovative multimedia programs to
help them learn to demonstrate and
troubleshoot their learning.

•
•
•
•
•
•
•

Application (App.)
Tablet
Imagination
Upload
Innovation
STEM
STEAM

•
•
•

HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
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TEACHER INSTRUCTIONAL ACTIVITY

•

•

Teacher will demonstrate how to use multimedia programs in a
variety of different ways in a one-on-one or in a small group
setting with students

STUDENT LEARNING TASK

•
•

Students will have step-by-step
directions printed out for use
Students will have
modified/altered assignments
as needed

HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
Teacher will demonstrate extended activities for enrichment that • Students will have opportunities for
includes but is not limited to: storytelling, creating worlds,
extended enrichment and learning.
multiple characters, assigning characters powers, warping,
• Students will have modified/altered
powering up, etc...
assignments as needed that extend
thinking

DOK TARGET
(1=Recall, 2=Skill/Concept,
3=Strategic Thinking,
4=Extended Thinking)
2/3

4

DOK TARGET
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Proficiency Scales – Fourth Grade – Empowered Learner
Strand: Empowered Learner
Topic/Objective: Students will demonstrate the ability to use keyboard functions independently with accuracy.
Course/Grade Level: 4th Grade
Score
4.0

Sample Tasks

•

3.5

In addition to Score 3.0, in-depth inferences and applications that go beyond what was taught.
• Students will type more than one page in a single sitting

Copying/Typing a document longer than one
page in a single sitting

•

Copying/Typing a one-page document in a single
sitting

2.5

The student will be able to:
• Sign-in/Sign-Out
• Power On/Power Off
• Volume Up & Down
• Use Alphanumeric Keys
• Use Punctuation Keys
• Use Navigation Keys
• Use Command Keys
• Type one page at a single sitting

There are no major errors or omissions regarding the simpler details and processes as the
student:
• recognizes or recalls specific terminology such as:
• Home Row Keys, Shift, Backspace/Delete, Enter/Return, Escape, Spacebar, Arrow
Keys, Punctuation Keys

•

Copying/ Typing less than a one page document
in a single sitting

Score
3.0

Score
2.0

In addition to score 3.0 performance, in-depth inferences and applications with partial success.

No major errors or omissions regarding 2.0 content and partial knowledge of the 3.0 content

However, the student exhibits major errors or omissions regarding the more complex ideas and
processes.
1.5
Score
1.0
Score
0.0

Partial knowledge of the 2.0 content but major errors or omissions regarding the 3.0 content

With help, a partial understanding of some of the simpler details and processes and some of the
more complex ideas and processes.

•

Even with help, no understanding or skill demonstrated.
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Strand: Empowered Learner
Topic/Objective: The students will be able to demonstrate the ability to use and troubleshoot multimedia programs on the computer/Chromebook.
Course/Grade Level: 4th Grade
Score
4.0

In addition to Score 3.0, in-depth inferences and applications that go beyond what was taught.
• Students will go beyond what is taught to understand how using a multimedia program (i.e.
document/ slides program) will help them demonstrate their learning.
3.5

Score
3.0

2.5
Score
2.0

Sample Tasks

•

Students will design a Native American Tribes
project on a multimedia program (i.e. word
document/ slides program) that includes but is
not limited to (using research from various
sources, inserting videos and making videos)

The student will be able to:
• Volume Up & Down, Use Alphanumeric Keys, Use Punctuation Keys, Use Navigation
Keys, Align title, sentences, paragraphs, Indent paragraphs, Opening/Creating new
documents/slide presentations (add slides, title documents), Retrieve/Save
documents/slide presentations,
Insert pictures (insert images, manipulate images, change background) into
documents/slide presentations, Insert words (title, change font style, font color, font
size, align, transitions, animations) into documents/slide presentations, Troubleshoot
for problems related to the word document (i.e. retrieving/saving, spelling, alignment,
title, spacing, resizing /moving pictures and text, deleting text and pictures),
Troubleshoot for problems related to the slide program (i.e. retrieving/saving, clicking
on more, getting out of themes, alignment, title, spacing, resizing /moving pictures,
resizing text boxes, spelling, spacing, transitions /animations, themes, deleting text and
pictures)

•

Students will design a Native American Tribes
project on a multimedia program (i.e. word
document/ slides program) that includes but is
not limited to (defining different terms, using
research, typing/selecting fonts/resizing fonts,
and inserting/resizing images, changing
backgrounds, using transitions and animations)

There are no major errors or omissions regarding the simpler details and processes as the student:
• recognizes or recalls specific terminology such as:
• Trouble Shoot, Shift, Backspace/Delete, Enter/Return, Escape, Present, Copy/Paste,
Highlight text, Insert Image, Slide, Text/Font, Align, Indent

•

Teacher observations of students demonstrating
correct usage of terminology.

In addition to score 3.0 performance, in-depth inferences and applications with partial success.

No major errors or omissions regarding 2.0 content and partial knowledge of the 3.0 content

However, the student exhibits major errors or omissions regarding the more complex ideas and
processes.
1.5
Score
1.0
Score
0.0

Partial knowledge of the 2.0 content but major errors or omissions regarding the 3.0 content

With help, a partial understanding of some of the simpler details and processes and some of the
more complex ideas and processes.

•

Even with help, no understanding or skill demonstrated.
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Strand: Empowered Learner
Topic/Objective: Students will demonstrate the ability to choose, use and troubleshoot current technologies and transfer their knowledge to explore emerging technologies.
Course/Grade Level: 4th Grade
Score
4.0

In addition to Score 3.0, in-depth inferences and applications that go beyond what was taught.
• Students will go beyond what is taught to understand how to use innovative multimedia
programs to help them learn to demonstrate and troubleshoot their learning.
3.5

Score
3.0

2.5
Score
2.0

1.5
Score
1.0
Score
0.0

Sample Tasks

•

Students will use Bloxels and tablets to be
innovative and will go beyond what is to taught
to (make worlds, warp, power-up, make various
characters)

The student will be able to:
• Turn devices on/off
• Turn volume on devices up/down
• Correctly sign in/out of the devices and applications
• Correctly navigate and open applications
• Use imagination to tell a story or create a product using multimedia programs
• Troubleshoot for problems related to the application or multimedia program

•

Students will use Bloxels and tablets to be
innovative and will use multimedia programs to
help them learn to demonstrate and troubleshoot
their learning.

No major errors or omissions regarding 2.0 content and partial knowledge of the 3.0 content

There are no major errors or omissions regarding the simpler details and processes as the student:
• recognizes or recalls specific terminology such as:
• Application (App.)
• Tablet
• Imagination
• Upload
• Innovation
• STEM
• STEAM
• performs basic processes, such as:
However, the student exhibits major errors or omissions regarding the more complex ideas and
processes.

•

Teacher observations of students demonstrating
correct usage of terminology.

Partial knowledge of the 2.0 content but major errors or omissions regarding the 3.0 content

•

In addition to score 3.0 performance, in-depth inferences and applications with partial success.

With help, a partial understanding of some of the simpler details and processes and some of the
more complex ideas and processes.
Even with help, no understanding or skill demonstrated.
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CONTENT AREA: Computer Technology

UNIT TITLE: Digital Citizen

COURSE/Grade Level: 4th Grade

UNIT DURATION: Ongoing throughout the year

MATERIALS / INSTRUCTIONAL RESOURCES FOR THIS
UNIT:
• Games
• Digital citizenship games
• Digital citizenship videos

BIG IDEAS:
• Students understand human, cultural, and societal issues related to technology
and practice legal and ethical behavior.

ENDURING UNDERSTANDINGS:
ESSENTIAL QUESTIONS:
• Students recognize the rights, responsibilities and
• What can I do to keep myself safe on the Internet?
• What can I do to stand up against cyberbullying?
opportunities of living, learning and working in an
• How can I be aware of my “digital footprint?”
interconnected world and they act and model ways to
use technologies that are safe, legal and ethical.
• How can I use images and information from the internet safely and ethically?
WHAT SHOULD STUDENTS KNOW, UNDERSTAND, AND BE ABLE TO DO AT THE END OF THIS UNIT?
Standards, Concepts, Content, Skills, Products, Vocabulary
REFERENCE/STANDARD
STANDARDS: Content specific standards that will be addressed in this unit.
MAJOR
SUPPORTING
i.e. GLE/CLE/MLS/ISTE
STANDARD STANDARD
ISTE #2 - Digital Citizen
Students recognize the rights, responsibilities and opportunities of living, learning
X
and working in an interconnected digital world, and they act and model in ways
that are safe, legal and ethical.
Students:
a.

b.

c.

d.

cultivate and manage their digital identity and reputation and are aware of the
permanence of their actions in the digital world.
engage in positive, safe, legal and ethical behavior when using technology,
including social interactions online or when using networked devices.
demonstrate an understanding of and respect for the rights and obligations of
using and sharing intellectual property.
manage their personal data to maintain digital privacy and security and are aware
of data-collection technology used to track their navigation online.
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OBJECTIVE # 1
REFERENCES/STANDARDS

Students will demonstrate how to be safe on the Internet, including an understanding of digital
footprints.
• ISTE #2 a, b

WHAT SHOULD STUDENTS…
KNOW?
BE ABLE TO DO?
Facts, Names, Dates, Places, Information,
Skills; Products
ACADEMIC VOCABULARY
• Digital Footprint
• Students will be able to explain the difference
• Internet
between safe and unsafe internet usage and
apply the principles of safe internet usage in
• Cyberbullying
• Personal Information
their personal use.
• Password
• Permanence
FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
• Teacher will use various resources such
2,
3
• Students will use the Internet Safely
as videos, games, role-playing, and
projects to demonstrate proper Internet
usage.

UNDERSTAND?
Concepts; essential truths that give meaning to
the topic; ideas that transfer across situations.
• Students will understand the
importance of Internet Safety and how it
can affect their lives.

•
•
•
•

•

INTERDISCIPLINARY CONNECTION
English Language Arts
Math
Social Studies
Science

•
•
•
•
•
•
•

CAREER CONNECTION
Data Security Analyst
FBI Agent
Police Officer
Business
Credit Bureau
Global Payment and Technology
Cryptology

HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
ASSESSMENT DESCRIPTION
FORMATIVE OR SUMMATIVE?
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
Online Assessment of Internet Safety
SUMMATIVE
3
Procedures
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HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
2
• Re-teach the Internet Safety Principles
• Students will practice making safe
Internet choices.
HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
3
• Role-playing situations
• Interpretation of complex role-playing
situations

OBJECTIVE # 2
REFERENCES/STANDARDS

Students will understand how to effectively deal with cyberbullying situations.
• ISTE #2 a, b, d

WHAT SHOULD STUDENTS…
UNDERSTAND?
KNOW?
Concepts; essential truths that give meaning to the topic; ideas
Facts, Names, Dates, Places, Information,
that transfer across situations.
ACADEMIC VOCABULARY
• Students will understand what cyberbullying is, how
• Cyberbullying
it affects people, and an individual’s responsibility to
• Bystanders
• Harm
act if cyberbullying happens to him/her or others.

•

BE ABLE TO DO?
Skills; Products

•

Students will be able to
recognize cyberbullying and use
strategies to effectively respond
to it.

FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
Teacher will provide opportunities for students to
2,
3
• Students will practice
practice appropriate responses to cyberbullying
choosing appropriate responses to
situations.
cyberbullying situations through roleplaying and games.
INTERDISCIPLINARY CONNECTION
CAREER CONNECTION
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•

•

•

Social Worker
Teacher
HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
ASSESSMENT DESCRIPTION
FORMATIVE OR SUMMATIVE?

Character Education

•
•

Teacher Observation

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
3

Reteach the concepts

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
2

FORMATIVE
HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
•

Guided-practice

HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK

•

Teacher will provide a selection of choices for the
students to demonstrate their understanding.

OBJECTIVE # 3
REFERENCES/STANDARDS

UNDERSTAND?
Concepts; essential truths that give meaning to the
topic; ideas that transfer across situations.
• Students will understand the importance of
managing personal digital data.

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
3/4

• Student-led instruction of peers
Students will manage personal data responsibly.
• ISTE #2 a, b, c, d
WHAT SHOULD STUDENTS…
KNOW?
Facts, Names, Dates, Places, Information,
ACADEMIC VOCABULARY
• Public equipment
•
• Personal data
• Privacy
•
• Password
•

BE ABLE TO DO?
Skills; Products
Students will be able to distinguish
between personal and public data.
Students will be able to create a strong
password.
Students will keep personal data
private.

FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
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•

•
•
•

Teacher will use a variety of resources such as
videos, games, computer programs, and direct
instruction to demonstrate effective
management of personal data.
INTERDISCIPLINARY CONNECTION
ELA
Social Studies
Math
ASSESSMENT DESCRIPTION

•
•

(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
1, 2, 3

Students will practice choosing
effective methods of managing
personal data through games and
role-playing situations.
CAREER CONNECTION
• Cyber security
• Banking
• Business
• Teacher
HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
FORMATIVE OR SUMMATIVE?

Teacher observation
Evaluation of answers and scores on games

•

Formative
Summative

2, 3
2, 3

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)

HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
• Create situations for students to role play.
• Role play data management
1, 2
situations
HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
DOK TARGET
• Provide opportunities for students to create
• Create data management scenarios
3, 4
data management scenarios.
for peers to role play.
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Proficiency Scales – Fourth Grade – Digital Citizen
Strand: Digital Citizen
Topic/Objective: Students will be safe and respectful on the Internet.
Course/Grade Level: 4th Grade
Score
4.0

In addition to Score 3.0, in-depth inferences and applications that go beyond
what was taught.
3.5

Score
3.0

In addition to score 3.0 performance, in-depth inferences and applications with partial
success.

•
•

2.5
Score
2.0

Explain the difference between safe and unsafe internet usage and apply the
principles of safe internet usage in their personal use.
Recognize cyberbullying and use strategies to effectively respond to it.

No major errors or omissions regarding 2.0 content and partial knowledge of the 3.0
content
There are no major errors or omissions regarding the simpler details and
processes as the student:

•

Sample Tasks

•

Create an original board game or digital game using resources such as
Ozobots and Bloxels to teach peers about digital citizenship principles.

•

Complete digital citizenship program such as Be Internet Awesome
(https://beinternetawesome.withgoogle.com/en/resources) and
activities and games at Interland
(https://beinternetawesome.withgoogle.com/en/interland)
independently or collaboratively.

•

Complete Interland or Be Internet Awesome games and activities with
teach support.

recognizes or recalls specific terminology such as:
• Digital Footprint, Internet, Cyberbullying, Personal Information,
Password, Permanence, Bystanders, Harm, Public equipment,
Privacy

However, the student exhibits major errors or omissions regarding the more
complex ideas and processes.
1.5
Score
1.0
Score
0.0

Partial knowledge of the 2.0 content but major errors or omissions regarding the 3.0
content

With help, a partial understanding of some of the simpler details and processes
and some of the more complex ideas and processes.

•

Even with help, no understanding or skill demonstrated.
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CONTENT AREA: Computer Technology

UNIT TITLE: Creative Communicator/Global Collaborator

COURSE/Grade Level: 4th Grade

UNIT DURATION: Ongoing throughout the year

MATERIALS / INSTRUCTIONAL RESOURCES FOR THIS
UNIT:
• Digital Creation Tools such as Google for Education
Suite

BIG IDEA(S):
• Students use digital tools to communicate and work collaboratively, including at
a distance, to support individual learning and contribute to the learning of others

ENDURING UNDERSTANDINGS:
ESSENTIAL QUESTIONS:
• Students use digital tools to communicate clearly,
• How can I constructively share my ideas, interests and skills with others?
express themselves creatively, and collaborate
• How can I use technology and teamwork to help local and global communities?
effectively in teams both locally and globally.
WHAT SHOULD STUDENTS KNOW, UNDERSTAND, AND BE ABLE TO DO AT THE END OF THIS UNIT?
Standards, Concepts, Content, Skills, Products, Vocabulary
REFERENCE/STANDARD
STANDARDS: Content specific standards that will be
MAJOR
SUPPORTING
i.e. GLE/CLE/MLS/ISTE
addressed in this unit.
STANDARD STANDARD
ISTE #6 - Creative Communicator
Students communicate clearly and express themselves
X
creatively for a variety of purposes using the platforms,
tools, styles, formats and digital media appropriate to
their goals.
Students:
a.

b.
c.
d.

choose the appropriate platforms and tools for
meeting the desired objectives of their creation or
communication.
create original works or responsibly repurpose or
remix digital resources into new creations.
communicate complex ideas clearly and effectively by
creating or using a variety of digital objects such as
visualizations, models or simulations.
publish or present content that customizes the
message and medium for their intended audiences.
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ISTE #7 - Global Collaborator

Students use digital tools to broaden their perspectives
and enrich their learning by collaborating with others
and working effectively in teams locally and globally.

X

Students:
a.

b.
c.
d.

MLS 4th grade ELA Writing 1D – Produce, Publish, and
Share

use digital tools to connect with learners from a
variety of backgrounds and cultures, engaging with
them in ways that broaden mutual understanding and
learning.
use collaborative technologies to work with others,
including peers, experts or community members, to
examine issues and problems from multiple
viewpoints.
contribute constructively to project teams, assuming
various roles and responsibilities to work effectively
toward a common goal.
explore local and global issues and use collaborative
technologies to work with others to investigate
solutions.

Apply a writing process to develop a text for audience
and purpose.
With assistance from adults/peers:
a.

b.

MLS 4th grade ELA Writing 3A - Research Process

X

use technology, including the Internet, to
produce and publish writing
demonstrate sufficient command of
keyboarding skills to type a minimum of one
page, ideally in a single sitting

Gather, analyze, evaluate, and use information from a
variety of sources.
• Apply research process to:
a.
b.
c.

d.

X

generate a list of subject-appropriate topics
create a research question to address relevant
to a chosen topic
identify a variety of relevant sources, literary
and informational
use organizational features of print and digital
sources efficiently to locate information
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MLS 4th grade Science ETS1B (Engineering Design) –
Developing Possible Solutions
OBJECTIVE # 1
REFERENCES/STANDARDS

Generate and compare multiple possible solutions to a
problem based on how well each is likely to meet the
criteria and constraints of the problem.

X

Students communicate complex ideas clearly and effectively by creating or using a variety of
digital objects
• ISTE #6 c.
• MLS ELA Writing 1D, 3A

WHAT SHOULD STUDENTS…
UNDERSTAND?
KNOW?
BE ABLE TO DO?
Concepts; essential truths that give meaning to the
Facts, Names, Dates, Places, Information,
Skills; Products
topic; ideas that transfer across situations.
ACADEMIC VOCABULARY
• Students understand that their
• Main Idea
• Use technology, including the
writing/models must be customized to
• Audience
Internet to produce and publish
• Purpose
match their intended purpose and audience.
writing
• Publish
• Model
FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
• Teachers will demonstrate how to create a
2/3
• Students conduct research on their chosen topic.
digital project using information from
Then students use their research to create
research
models/presentations and then present those to
• Teacher will share ways to connect with a
younger students to teach them about the chosen
specific audience
topic.
• Teachers will model effective presentation
(i.e. researching objects in the solar system and then
skills
share with students how to use the research to create
electronic models/simulations of the Solar System
objects to teach younger students what they learned.)
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•

INTERDISCIPLINARY CONNECTION
Science

ASSESSMENT DESCRIPTION

•

CAREER CONNECTION
• Astronomer
• Astrophysicist
• Meteorologist
• Engineer
• Researcher
• Scientist
HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
FORMATIVE OR SUMMATIVE?

Students will evaluate their presentations
based on criteria in the rubric given at the
beginning of the unit.

Summative

HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK

•

A variety of complexity levels for the
research, simulations and presentations will
be given at the beginning of the project, so
that students who are struggling with one
level may switch to a less complex set of
expectations. This will allow students to
differentiate based on their levels of skill
and understanding.

• The number and complexity of research items will
be reduced.

• The number and complexity of details presented in

A variety of complexity levels for the
research, simulations and presentations will
be given at the beginning of the project, so
that students who are not challenged on the

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
2

the simulations will be reduced.

• The length and depth of knowledge of the
presentations will be reduced.

HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK

•

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
3/4

• The number and complexity of research items will
be increased.

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
3/4
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first level that they choose may switch to a
more complex set of expectations. This will
allow students to differentiate based on
their levels of skill and understanding.
OBJECTIVE # 2
REFERENCES/STANDARDS
UNDERSTAND?
Concepts; essential truths that give meaning to the
topic; ideas that transfer across situations.
• Students understand that they can engage
with others from diverse backgrounds and
share their learning and can work together
effectively to reach common goals.

• The number and complexity of details presented in
the simulations will be increased.
• The length and depth of knowledge of the
presentations will be increased.

Students contribute constructively to project teams, assuming various roles and
responsibilities to work effectively toward common goals.
• ISTE # 7c
WHAT SHOULD STUDENTS…
KNOW?
Facts, Names, Dates, Places, Information,
ACADEMIC VOCABULARY
• Research
• Communication
• Goals
• Collaboration

BE ABLE TO DO?
Skills; Products

•

Students will be able to engage
with others and work in teams to
solve problems and reach common
goals.

FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
• Teacher will demonstrate effective strategies
• Students will practice working together
3/4
for working in teams/groups
in teams to solve problems.
• Teacher will demonstrate the engineering
• Students will learn to view a challenge
design process to solve problems
from a perspective other than their own
• Students will practice sharing their ideas
and the supporting reasoning
• Students work in teams to brainstorm
ways to help people and animals deal
with a natural disaster
• Students identify problems and create
prototypes of solutions for those
problems. Then test the solutions and
evaluate results and make reiterations of
the solutions if needed.
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•
•

INTERDISCIPLINARY CONNECTION
Science
Social Studies

ASSESSMENT DESCRIPTION

•

CAREER CONNECTION
• Team Leader
• Project Manager
• Negotiator
• Engineer
• Politician
• Lawyer
HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
FORMATIVE OR SUMMATIVE?

Students will complete reflection sheets in
which they will evaluate the effectiveness of
their group’s solutions and the level of
collaboration between the members.

Formative

HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
2/3

Students will practice participating in
groups using specific assigned roles
• Students will practice using “I
statements” to share their feelings and
settle disagreements
HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
• Teacher will encourage students to work
4
• Students can choose more local real-world
together in teams to solve local community
problems and create their own plan to solve
real-world problems
them
•

If groups are not functioning effectively then
the teacher will share some group conflict
resolution and group management
techniques.

3

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)

•
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Proficiency Scales – Fourth Grade – Creative Communicator/Global Collaborator
Strand: Creative Communicator/Global Collaborator
Topic/Objective: Students will communicate and collaborate clearly and effectively using a variety of digital tools
Course/Grade Level: 4th Grade
Score
4.0

In addition to Score 3.0, in-depth inferences and applications that go beyond what
was taught.

3.5
Score
3.0

In addition to score 3.0 performance, in-depth inferences and applications with partial
success.
The student will be able to:

•
•

2.5
Score
2.0

•

Students will design a Native American Tribes project on a
multimedia program (i.e. word document/ slides program) that
includes but is not limited to (using research from various
sources, inserting videos and making videos)

•

Students will design a Native American Tribes project on a
multimedia program (i.e. word document/ slides program) that
includes but is not limited to (defining different terms, using
research, typing/selecting fonts/resizing fonts, and
inserting/resizing images, changing backgrounds, using
transitions and animations)

•

Students will create a Native American Tribes project using a
multimedia template. The project will use simplified research
which may include missing or incorrect information and when
completed it will be shared with an audience of peers.

Use technology, including the Internet to produce and publish original work
Engage with others and work in teams to solve problems and reach common goals.

No major errors or omissions regarding 2.0 content and partial knowledge of the 3.0
content

There are no major errors or omissions regarding the simpler details and processes
as the student:

•

Sample Tasks

recognizes or recalls specific terminology such as:
o Main Idea, Audience, Purpose, Publish, Model, Research, Communication,
Goals, Collaboration

However, the student exhibits major errors or omissions regarding the more complex
ideas and processes.
1.5
Score
1.0
Score
0.0

Partial knowledge of the 2.0 content but major errors or omissions regarding the 3.0
content

With help, a partial understanding of some of the simpler details and processes and
some of the more complex ideas and processes.

•

Even with help, no understanding or skill demonstrated.
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CONTENT AREA: Computer Technology

UNIT TITLE: Innovative Designer/Computational Thinker

COURSE/Grade Level: 4th Grade

UNIT DURATION: Ongoing throughout the year

MATERIALS / INSTRUCTIONAL RESOURCES FOR THIS
UNIT:
• Block based coding programs
ENDURING UNDERSTANDINGS:
• Students use a variety of technologies within a
design process to solve problems in ways that
leverage the power of technology methods.

BIG IDEA(S):
• Students use critical thinking skills to plan and conduct research, manage projects,
solve problems, and make informed decisions using appropriate digital tools and
resources.

ESSENTIAL QUESTIONS:
• How can I use the design process to solve real-world problems?
• How can I create a step by step program or algorithm to efficiently solve a
problem?

WHAT SHOULD STUDENTS KNOW, UNDERSTAND, AND BE ABLE TO DO AT THE END OF THIS UNIT?
Standards, Concepts, Content, Skills, Products, Vocabulary
REFERENCE/STANDARD
STANDARDS: Content specific standards that will be
MAJOR
i.e. GLE/CLE/MLS/ISTE
addressed in this unit.
STANDARD
ISTE #4 – Innovative Designer
Students use a variety of technologies within a design
X
process to identify and solve problems by creating new,
useful or imaginative solutions.

SUPPORTING
STANDARD

Students:
a.

b.
c.

ISTE #5 - Computational Thinker

d.

know and use a deliberate design process for
generating ideas, testing theories, creating innovative
artifacts or solving authentic problems.
select and use digital tools to plan and manage a
design process that considers design constraints and
calculated risks.
develop, test and refine prototypes as part of a cyclical
design process.
exhibit a tolerance for ambiguity, perseverance and the
capacity to work with open-ended problems.

Students develop and employ strategies for
understanding and solving problems in ways that
leverage the power of technological methods to develop
and test solutions.

X
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Students:
a.

b.
c.
d.

MLS 4th grade Science ETS1B (Engineering Design) –
Developing Possible Solutions
OBJECTIVE # 1
REFERENCES/STANDARDS

formulate problem definitions suited for technologyassisted methods such as data analysis, abstract
models and algorithmic thinking in exploring and
finding solutions.
collect data or identify relevant data sets, use digital
tools to analyze them, and represent data in various
ways to facilitate problem-solving and decisionmaking.
break problems into component parts, extract key
information, and develop descriptive models to
understand complex systems or facilitate problemsolving.
understand how automation works and use
algorithmic thinking to develop a sequence of steps to
create and test automated solutions.

Generate and compare multiple possible solutions to a
problem based on how well each is likely to meet the
criteria and constraints of the problem.

X

Students will use the design process to solve a problem.
ISTE #4 a, b, c, d

WHAT SHOULD STUDENTS…
KNOW?
BE ABLE TO DO?
Facts, Names, Dates, Places, Information,
Skills; Products
ACADEMIC VOCABULARY
• Design Process
• Students use the design process to
• Ask
create possible solutions to a real• Imagine
world problem.
• Plan
• Create
• Improve
• Constraints
FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET

UNDERSTAND?
Concepts; essential truths that give meaning to the topic;
ideas that transfer across situations.
• Students will understand that problems can be
decomposed into smaller parts and solved using a
cyclical design process.

(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
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•
•

•
•
•
•

Teacher will review the steps of the design
process.
Teacher will provide opportunities for students to
use the design process to solve a problem.
INTERDISCIPLINARY CONNECTION
Math
Science
ELA
Social Studies
ASSESSMENT DESCRIPTION

•
•
•

•

•

•
•
•

Students will use the design process
to create a solution to a problem of
their choosing.
Students will use digital tools to help
manage the design process.
CAREER CONNECTION
Engineering
Computer science
Construction

HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
FORMATIVE OR SUMMATIVE?

Observation
Evaluate design process notes
Final project

Formative

Summative

HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
•

•

Teacher will provide a simple problem.

• Students will practice the design process
to solve a simple problem provided by the
teacher.

2, 3

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
2, 3
2, 3

2

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)

HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
Teacher will challenge students to create
1, 2, 3, 4
• Students will use the design process to
innovative solutions to a problem with global
select and create innovative solutions to a
impact.
problem with global implications.
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OBJECTIVE # 2
REFERENCES/STANDARDS

Students will demonstrate computational thinking skills.
• ISTE #5 a, b, c, d

WHAT SHOULD STUDENTS…
UNDERSTAND?
KNOW?
BE ABLE TO DO?
Concepts; essential truths that give meaning to the
Facts, Names, Dates, Places, Information,
Skills; Products
topic; ideas that transfer across situations.
ACADEMIC VOCABULARY
• Students will understand that computer
• Algorithm
• Place things in order in a
programming requires a series of steps
• Debug
program.
• Decompose
• Break down complex tasks into
written in a particular order.
smaller sections.
• Computer code
• If-then statements
• Properly associate code with
events that trigger them.
• Loops
• Precision
• Run
FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
• Teach will provide plugged and unplugged
• Students will practice coding using a variety
1, 2, 3
activities to give students the opportunity
of drag and drop online programs and
to write code.
unplugged activities.
INTERDISCIPLINARY CONNECTION
• Math
• ELA
ASSESSMENT DESCRIPTION

•
•

Observation
Project presentation

•
•

CAREER CONNECTION
Computer programmer
Game designer

HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
FORMATIVE OR SUMMATIVE?
Formative
Summative

HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
2, 3, 4
2, 3, 4

DOK TARGET
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•

Teacher will provide less complex coding
programs for guided practice.

•

Students will work in pairs to complete a
simple coding task.

(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
1, 2

HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
•

Teacher will provide more complex coding
opportunities for self-directed practice.

• Students will work independently or

collaboratively to complete a complex coding activity.

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
2, 3, 4
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Proficiency Scales – Fourth Grade – Innovative Designer/Computational Thinker
Strand: Innovative Designer/Computational Thinker
Topic/Objective: Students will use the design process to solve a problem and demonstrate computational thinking skills.
Course/Grade Level: 4th Grade
Score
4.0

In addition to Score 3.0, in-depth inferences and applications that go beyond what was
taught.

•
•

3.5
Score
3.0

In addition to score 3.0 performance, in-depth inferences and applications with partial success.
The student will be able to:

•
•
•
•

2.5
Score
2.0

use the design process to create possible solutions to a real-world problem.
place things in order in a program.
break down complex tasks into smaller sections.
properly associate code with events that trigger them.

No major errors or omissions regarding 2.0 content and partial knowledge of the 3.0 content

There are no major errors or omissions regarding the simpler details and processes as
the student:
• recognizes or recalls specific terminology such as:

•

Design Process, Ask, Imagine, Plan, Create, Improve, Constraints, Algorithm, Debug,
Decompose, Computer code, If-then statements, Loops, Precision, Run

However, the student exhibits major errors or omissions regarding the more complex
ideas and processes.
1.5
Score
1.0
Score
0.0

•

•
•
•

•
•
•

Sample Tasks
Solve coding activities at levels more difficult or with more
complexity than Code.org Course E.
Use available digital and non-digital resources to build a
prototype for a solution to a real-world problem developed
collaboratively through design process. Exhibit the prototype
and show how it works.
Complete coding programs such as Code.org Course
E, (https://studio.code.org/s/coursec), various games at code.org
such as Minecraft and Star Wars, Scratch (https://scratch.mit.edu/),
or Tynker (https://www.tynker.com/hour-of-code/).
Work collaboratively to design a path using Ozobot color codes.
Work collaboratively to solve coding tasks in OzoBlockly Shape
Tracer2 (http://games.ozoblockly.com/shapetraceradvanced?lang=en)
Work collaboratively to choose a real-world problem, use the design
process to develop possible solutions. Use resources such as Legos,
Ozobots, Bloxels, or Microbits to illustrate the problem and solution.

Complete a coding program such as Code.org Course D.
Solve coding tasks found at Code.org, Tynker, or Scratch with
teacher support.
Follows a design process and explains possible solutions to a
problem.

Partial knowledge of the 2.0 content but major errors or omissions regarding the 3.0 content
With help, a partial understanding of some of the simpler details and processes and
some of the more complex ideas and processes.
Even with help, no understanding or skill demonstrated.
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CONTENT AREA: Computer Technology

UNIT TITLE: Knowledge Constructor

COURSE/Grade Level: 4th Grade

UNIT DURATION: Ongoing throughout the year

MATERIALS / INSTRUCTIONAL RESOURCES FOR THIS UNIT:
• Internet resources such as NetSmartzKids and Common
Sense Media

BIG IDEA(S):
• Students apply existing knowledge to demonstrate creative thinking,
construct new knowledge, and create original works as a means of personal
or group expression.
ENDURING UNDERSTANDINGS:
ESSENTIAL QUESTIONS:
• Students use a variety of digital tools and resources to
• How can I responsibly locate, evaluate and ethically use information from a
construct knowledge and produce creative artifacts and
variety of digital sources?
meaningful learning.
• How can I use what I know to solve real-world problems?
WHAT SHOULD STUDENTS KNOW, UNDERSTAND, AND BE ABLE TO DO AT THE END OF THIS UNIT?
Standards, Concepts, Content, Skills, Products, Vocabulary
REFERENCE/STANDARD
STANDARDS: Content specific standards that will be addressed in this unit.
MAJOR
SUPPORTING
i.e. GLE/CLE/MLS/ISTE
STANDARD STANDARD
ISTE #3 - Knowledge Constructor
Students critically curate a variety of resources using digital tools to construct
X
knowledge, produce creative artifacts and make meaningful learning
experiences for themselves and others.
Students:
a.

b.
c.

MLS 4th grade ELA Writing 3A Research Process

d.

plan and employ effective research strategies to locate information and other
resources for their intellectual or creative pursuits.
evaluate the accuracy, perspective, credibility and relevance of information,
media, data or other resources.
curate information from digital resources using a variety of tools and methods
to create collections of artifacts that demonstrate meaningful connections or
conclusions.
build knowledge by actively exploring real-world issues and problems,
developing ideas and theories and pursuing answers and solutions.

Gather, analyze, evaluate, and use information from a variety of sources
a. Apply research process to:
a.
b.
c.
d.

generate a list of subject-appropriate topics
create a research question to address relevant to a chosen topic
identify a variety of relevant sources, literary and informational
use organizational features of print and digital sources efficiently to
locate information
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e.
f.
g.

h.
i.

OBJECTIVE # 1

convert graphic/visual data into written notes
determine the accuracy of the information gathered
differentiate between paraphrasing and plagiarism when using
ideas of others
record bibliographic information from sources according to a
standard format
present and evaluate how completely, accurately, and efficiently the
research question was explored or answered using previously
established teacher/student criteria

Students will evaluate the accuracy, perspective, credibility and relevance of information
and media resources.
REFERENCES/STANDARDS
• ISTE #3 - Knowledge Constructor
• ELA Writing 3A
WHAT SHOULD STUDENTS…
UNDERSTAND?
KNOW?
BE ABLE TO DO?
Concepts; essential truths that give meaning to the topic;
Facts, Names, Dates, Places, Information,
Skills; Products
ideas that transfer across situations.
ACADEMIC VOCABULARY
• Students understand that they can responsibly
• Validity
• Students will be able to determine the
locate, evaluate and ethically use information
• Bias
validity and reliability of online
• Source
from a variety of digital sources.
resources
• Ethics
• Plagiarism
• Cite
FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
• The teacher will present various web resources
3/4
• Students will practice evaluating web
and discuss with students the validity, message
resources for validity, message and bias
and bias of each.
• For example: the teacher could use
NetSmartzKids or Common Sense Media to
instruct students in how to select high quality
online resources.
•
•
•

INTERDISCIPLINARY CONNECTION
ELA
Character Education
Science

•
•
•

CAREER CONNECTION
Data Security Analysts
Bank Examiners
Auditors
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•

Social Studies

ASSESSMENT DESCRIPTION

•

•

Police Detectives

HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
FORMATIVE OR SUMMATIVE?

Written assessment to evaluate web-based
resources

Summative

2

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)

HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
• If students are not able to meet the standards
• Students will use the specific written
for evaluation of web resources, then the
2
guidelines provided by the teacher and
teacher can give specific clear written
practice evaluating web resources until
guidelines and work with the student to
there is a clear understanding of the
evaluate the resources together until the
concepts.
student can do it independently.

•

HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
If students have already learned to evaluate
4
• Students can create high-quality webweb resources accurately, then the teacher can
based or applications and programs to
give the student instruction in how to create
share information about their chosen
high quality web resources for students’ group
topics.
projects.
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Proficiency Scales – Fourth Grade – Knowledge Constructor
Strand: Knowledge Constructor
Topic/Objective: Students will evaluate the accuracy, perspective, credibility and relevance of information and media resources.
Course/Grade Level: 4th Grade
Score 4.0

In addition to Score 3.0, in-depth inferences and applications that go beyond what was
taught.

3.5
Score 3.0

In addition to score 3.0 performance, in-depth inferences and applications with partial success.
The student will be able to:

•
2.5
Score 2.0

•

Students will create mock websites that are
biased toward their chosen concepts to
demonstrate the difference between reliable
and unreliable sources.

•

Students will compare and contrast the
information from online sources, specifically
advertisements that pop up on social media
sites for validity, bias, and ethical content.

•

Students will evaluate information from
online sources by comparing the web
addresses and main ideas of the content.

Students will be able to determine the validity and reliability of online resources

No major errors or omissions regarding 2.0 content and partial knowledge of the 3.0 content

There are no major errors or omissions regarding the simpler details and processes as the
student:
• recognizes or recalls specific terminology such as:
• Validity, Bias, Source, Ethics, Plagiarism, Cite

Sample Tasks

However, the student exhibits major errors or omissions regarding the more complex ideas
and processes.
1.5
Score 1.0

Partial knowledge of the 2.0 content but major errors or omissions regarding the 3.0 content

Score 0.0

Even with help, no understanding or skill demonstrated.

With help, a partial understanding of some of the simpler details and processes and some of
the more complex ideas and processes.

•

167

CONTENT AREA: Computer Technology

UNIT TITLE: Empowered Learner

COURSE/Grade Level: 5th Grade

UNIT DURATION: Ongoing throughout the year

MATERIALS / INSTRUCTIONAL RESOURCES FOR THIS UNIT:
• https://www.typing.com/
• https://www.nitrotype.com/
• http://www.bbc.co.uk/guides/z3c6tfr
• http://www.abcya.com/keyboard.htm
• http://www.slimekids.com/games/typinggames/keymory.html
• https://quizlet.com/113101895/file-formats-flash-cards/
• https://youtu.be/0pdda2TS0M0

BIG IDEA(S):
• Students demonstrate a sound understanding of technology concepts,
systems, and operations.

ENDURING UNDERSTANDINGS:
• Students understand the fundamental concepts of technology
operations and demonstrate the ability to choose, use and
troubleshoot technologies. They also leverage technology to
set and demonstrate competency in their learning goals.

ESSENTIAL QUESTIONS:
• What is the proper way to format a document?
• How can you best store, retrieve, and organize data?
• How can you use learning goals to set and achieve a desired
keyboarding goal?

WHAT SHOULD STUDENTS KNOW, UNDERSTAND, AND BE ABLE TO DO AT THE END OF THIS UNIT?
Standards, Concepts, Content, Skills, Products, Vocabulary
REFERENCE/STANDARD
STANDARDS: Content specific standards that will be addressed in this unit.
MAJOR
i.e. GLE/CLE/MLS/ISTE
STANDARD
ISTE #1 - Empowered Learner
Students leverage technology to take an active role in choosing, achieving and
X
demonstrating competency in their learning goals, informed by the learning
sciences.

SUPPORTING
STANDARD

Students:
a.

b.
c.

articulate and set personal learning goals, develop strategies leveraging
technology to achieve them and reflect on the learning process itself to improve
learning outcomes.
build networks and customize their learning environments in ways that
support the learning process.
use technology to seek feedback that informs and improves their practice and
to demonstrate their learning in a variety of ways.
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d.

MLS 5th grade ELA Writing 1D –
Produce, Publish and Share Writing

OBJECTIVE # 1
REFERENCES/STANDARDS

understand the fundamental concepts of technology operations, demonstrate
the ability to choose, use and troubleshoot current technologies and are able to
transfer their knowledge to explore emerging technologies.

Apply a writing process to develop a text for audience and purpose
With assistance from adults/peers:
a.
b.

use technology, including the Internet, to produce and publish writing
demonstrate sufficient command of keyboarding skills to type a minimum of
two pages, ideally in a single sitting

UNDERSTAND?
Concepts; essential truths that give meaning to the topic;
ideas that transfer across situations.
• Students will understand why they would need to
change the margins in a document.
• Students will understand the recommended line
spacing when writing a document.

•

•

X

•
•
•

Students will properly format a document.
ISTE Standards for Students: 1c.,d
MLS ELA 1D a.

WHAT SHOULD STUDENTS…
KNOW?
Facts, Names, Dates, Places, Information,
ACADEMIC VOCABULARY
• Margins
• Line spacing

•
•

BE ABLE TO DO?
Skills; Products
Students will be able to change the
margins in a document.
Students will be able to change the
line spacing in a document.

FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
Instruct students about the importance of
2,3
• Students will write a report, using
changing margins and line spacing and
appropriate margins and line spacing
demonstrate how to format a document.
INTERDISCIPLINARY CONNECTION
ELA

•
•

CAREER CONNECTION
Data Entry
Author
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HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
ASSESSMENT DESCRIPTION
FORMATIVE OR SUMMATIVE?

•

Students will be given a document that they will
need to format correctly

Summative

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
2,3

• Alter the margins and line spacing on

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
1,2

HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK

•

•

Provide small tasks, asking students to change
margins and line spacing (when told exactly how
large to make the margins and line spacing)

various documents

HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
Provide tasks requiring students to decide what
• Students will make decisions about best 3,4
would be the best way to make the information fit
margins and line spacing to make
in the document for printing purposes
information fit on a page.
• They will explain why they made these
decisions.

OBJECTIVE # 2
REFERENCES/STANDARDS
UNDERSTAND?
Concepts; essential truths that give meaning to
the topic; ideas that transfer across situations.

Students will set and achieve a desired keyboarding goal.
• ISTE Standards for Students: 1a
• MLS ELA Writing 1D b.
WHAT SHOULD STUDENTS…
KNOW?
Facts, Names, Dates, Places, Information,
ACADEMIC VOCABULARY

BE ABLE TO DO?
Skills; Products
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•

Students will understand how to use
proper technique and posture while
keyboarding.

•

Touch Typing, WPM, Accuracy, QWERTY

•

•

At the end of 5th grade, students
will be able to type 20 wpm with
97% accuracy and a minimum of
2 pages in a single sitting.
Students will be able to rest their
fingers on the home row and
reach for the other keys.

FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
• Demonstrate proper technique and
1,2
• Students will complete a keyboarding pre-assessment
posture, while introducing new keys
to determine their current wpm and accuracy.
to students.
• They will develop a learning goal based on their pre• Offering assistance to students who
assessment results.
are struggling with technique and/or
• During the first 5-10 minutes of each class, students will
posture while they are working
complete
online keyboarding lessons to increase their
independently.
accuracy, wpm, technique, and posture.
INTERDISCIPLINARY CONNECTION
CAREER CONNECTION
• Customer Service Representative
• ELA
• Author
• Graphic Designer
• Computer Programmer
HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
ASSESSMENT DESCRIPTION
FORMATIVE OR SUMMATIVE?
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
• Online Keyboarding assessment to
Summative
1,2
determine accuracy and wpm
HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
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•

Work one-on-one with students,
showing them how to reach keys from
the home row. Provide additional
activities for extra practice.

•

Practice skills using some of the following
websites:
o http://www.abcya.com/keyboard.htm
o https://www.nitrotype.com/
o http://www.bbc.co.uk/guides/z3c6tfr
o http://www.slimekids.com/games/typinggames/keymory.html

1,2

HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
• Help students set a new goal to
1,2
• Continue working on keyboarding skills to go above
increase their accuracy and wpm
and beyond 20 wpm with 97% accuracy.
above a 5th grade level.

OBJECTIVE # 3
REFERENCES/STANDARDS

UNDERSTAND?
Concepts; essential truths that give meaning to the topic;
ideas that transfer across situations.
• Students will understand how software and
organization will enhance the productivity of
their learning environment.
• Students will understand the difference between
the network and google drive.

Students will store, retrieve, and organize data.
• ISTE Standards for Students: 1b., d.
WHAT SHOULD STUDENTS…
KNOW?
Facts, Names, Dates, Places, Information,
ACADEMIC VOCABULARY
• Network drive, google drive, file types
(.doc, .docx, .pdf, .gif, .ppt, .pptx, .xls, .xlsx,
.mp3, .mp4, .jpg/.jpeg, .mov, .wmv, .png)

BE ABLE TO DO?
Skills; Products
•
•

•

•

Students will be able to store,
retrieve, and organize data.
Students will be able to identify
and correctly use different file
types.
Students will be able to save
files with names that will make
it easy to find them again.
Students will be able to make
folders and move files into
folders.

FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
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TEACHER INSTRUCTIONAL ACTIVITY

•
•

•

•

STUDENT LEARNING TASK

Guide students to create and color-code folders
and organize all of their files into these folders
Provide clear directions for locations to store
files during the school year

• Organize their network and google drive by

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
2,3

Summative

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
2,3

subject and school year
• Store and Retrieve files in the correct folders in
their drives
INTERDISCIPLINARY CONNECTION
CAREER CONNECTION
ELA
• Manager
• Secretary
• Teacher
HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
ASSESSMENT DESCRIPTION
FORMATIVE OR SUMMATIVE?

Share drive with teacher to show successful
organization of files

HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK

•
•

Set up fictional drive with various files
that should be renamed and organized.
Guide students to correctly name and
organize each file.

•
•
•

Watch video about organizing google drive:
https://youtu.be/0pdda2TS0M0
Rename and organize files in fictional drive.
Organize hard copies of files into file folders

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
2,3

HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
• Provide students with the opportunity to • Create a video, demonstrating how to create
3,4
teach others
folders, name files, and organize files and folders

DOK TARGET
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Proficiency Scales – Fifth Grade – Empowered Learner
Strand: Empowered Learner
Topic/Objective: Students demonstrate a sound understanding of technology concepts, systems, and operations.
Course/Grade Level: Computer Technology/5
Score 4.0

In addition to Score 3.0, in-depth inferences and applications that go beyond what was taught.

Sample Tasks

•
•
•

3.5
Score 3.0

In addition to score 3.0 performance, in-depth inferences and applications with partial success.
The student will be able to:

•
•
•

2.5
Score 2.0

change the margins and the line spacing in a document.
type 20 wpm with 97% accuracy (minimum of 2 pages in a single sitting), while resting their
fingers on the home row and reaching for the other keys.
store, retrieve, and organize data.

No major errors or omissions regarding 2.0 content and partial knowledge of the 3.0 content

There are no major errors or omissions regarding the simpler details and processes as the
student:

b. recognizes or recalls specific terminology such as:
•

Margins, Line spacing, Touch Typing, WPM, Accuracy, QWERTY, Network drive,
Google drive, File types (.doc, .docx, .pdf, .gif, .ppt, .pptx, .xls, .xlsx, .mp3, .mp4,
.jpg/.jpeg, .mov, .wmv, .png
• performs basic processes, such as:
• Identify the need to change the margins and line spacing in a document.
• Use proper technique and posture while keyboarding.
• Make folders and move files into folders.
However, the student exhibits major errors or omissions regarding the more complex ideas and
processes.
1.5
Score 1.0

Partial knowledge of the 2.0 content but major errors or omissions regarding the 3.0 content

Score 0.0

Even with help, no understanding or skill demonstrated.

Make decisions about best margins and line spacing to make information
fit on a page. They will explain why they made these decisions.

Continue working on keyboarding skills to go above and beyond 20 wpm
with 97% accuracy.
Create a video, demonstrating how to create folders, name files, and
organize files and folders.

•
•

Write a report, using appropriate margins and line spacing.

•

Organize their network and google drive by subject and school year. Store
and Retrieve files in the correct folders in their drives.

•
•

•

Complete a keyboarding pre-assessment to determine their current wpm
and accuracy. They will develop a learning goal based on their preassessment results. During the first 5-10 minutes of each class, students
will complete online keyboarding lessons to increase their accuracy, wpm,
technique, and posture.

Receive small tasks to change margins and line spacing (when told
exactly how large to make the margins and line spacing).
Work one-on-one with teacher to improve typing skills and practice
skills using some of the following websites:

o
o
o
o

http://www.abcya.com/keyboard.htm
https://www.nitrotype.com/
http://www.bbc.co.uk/guides/z3c6tfr
http://www.slimekids.com/games/typing-games/keymory.html

Watch video about organizing google drive:
https://youtu.be/0pdda2TS0M0. Rename and organize files in
fictional drive. Organize hard copies of files into file folders.

With help, a partial understanding of some of the simpler details and processes and some of the
more complex ideas and processes.
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CONTENT AREA: Computer Technology

UNIT TITLE: Digital Citizen

COURSE/Grade Level: 5th Grade

UNIT DURATION: Ongoing throughout the year

MATERIALS / INSTRUCTIONAL RESOURCES FOR THIS UNIT:
•
•
•

https://www.youtube.com/watch?v=e2QpzIAPXXA

http://www.teachertube.com/video/digital-citizenship-digital-footprint-286117

•

http://www.discoveryeducation.com/DigitalSafety/

•

Safety_FNL.pdf

•
•
•
•

http://www.discoveryeducation.com/feeds/www/media/images/DigitalSafety/Digital_Safety_Educator_Guide_
https://gtm-media-3.discoveryeducation.com/v3.3/CEP/CyberSafety_student/index.html#/intro/5
https://d1pmarobgdhgjx.cloudfront.net/education/ED_digital-life.mp4

https://d2e111jq13me73.cloudfront.net/sites/default/files/3-5-unit2-digitalcitizenshippledge.pdf
http://www.safekids.com/

•

https://beinternetawesome.withgoogle.com/

•

lum_.pdf

•

•

BIG IDEA(S):
• Students understand human, cultural, and societal issues related
to technology and practice legal and ethical behavior.

https://beinternetawesome.withgoogle.com/pdfs/Google_BeInternetAwesome_DigitalCitizenshipSafety_Curricu
https://www.commonsensemedia.org/educators/lesson/whats-cyberbullying-3-5

https://gtm-media-3.discoveryeducation.com/v3.3/CEP/CyberEthics_student/index.html#/intro/1
BrainPOP

ENDURING UNDERSTANDINGS:
• Students recognize the rights, responsibilities and opportunities
of living, learning and working in an interconnected world and
they act and model ways to use technologies that are safe, legal
and ethical.

ESSENTIAL QUESTIONS:
• How can you manage your digital footprint?
• How can you use online content for projects safely and ethically?
• What are the expectations and norms for the group related to
appropriate online behavior?
• How can you participate responsibly and respectfully in an online
community?
• How do you show empathy with the targets of cyberbullying?
• What are some of the key similarities and differences between inperson bullying and cyberbullying?
• What are some strategies for dealing responsibly with
cyberbullying?
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WHAT SHOULD STUDENTS KNOW, UNDERSTAND, AND BE ABLE TO DO AT THE END OF THIS UNIT?
Standards, Concepts, Content, Skills, Products, Vocabulary
REFERENCE/STANDARD
STANDARDS: Content specific standards that will be addressed in this unit.
MAJOR
i.e. GLE/CLE/MLS/ISTE
STANDARD
ISTE #2 - Digital Citizen
Students recognize the rights, responsibilities and opportunities of living,
X
learning and working in an interconnected digital world, and they act and model
in ways that are safe, legal and ethical.

SUPPORTING
STANDARD

Students:
a.

b.

c.

ISTE #1 - Empowered Learner

d.

cultivate and manage their digital identity and reputation and are aware of the
permanence of their actions in the digital world.
engage in positive, safe, legal and ethical behavior when using technology,
including social interactions online or when using networked devices.
demonstrate an understanding of and respect for the rights and obligations of
using and sharing intellectual property.
manage their personal data to maintain digital privacy and security and are
aware of data-collection technology used to track their navigation online.

Students leverage technology to take an active role in choosing, achieving and
demonstrating competency in their learning goals, informed by the learning
sciences.

X

Students:
ISTE #7 - Global Collaborator

b. build networks and customize their learning environments
in ways that support the learning process.

Students use digital tools to broaden their perspectives and enrich their learning
by collaborating with others and working effectively in teams locally and
globally.

X

Students:
MLS 5th Grade ELA Speaking/Listening 1A - Purpose

a.

contribute constructively to project teams, assuming various roles and
responsibilities to work effectively toward a common goal.

Listen for a purpose

Develop and apply effective listening skills and strategies in formal and informal
settings by:
a.

following agreed upon rules for listening and fulfilling discussion rules
independently

X
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b.
c.

posing and responding to specific questions to clarify or following up on
information and making comments that contribute to the discussion to link to
the remarks of others
following, restating, and giving multi-step instructions from or to others in
collaborative groups, according to classroom expectations

MLS 5th grade ELA
Speaking/Listening 3A Collaborative Discussions

Speak effectively in collaborative discussions

MLS ELA 5 Speaking/Listening 4A
- Presenting

Speak effectively when presenting

Speak clearly and to the point, using conventions of language when presenting
individually or with a group by:
a.

b.

summarizing points made by others before presenting own ideas, according to
classroom expectations
providing and evaluating evidence to support opinion

X

Speak clearly, audibly, and to the point, using conventions of language when
presenting individually or with a group by:
a.

b.
c.

OBJECTIVE # 1
REFERENCES/STANDARDS

X

using efficient presentation skills with available resources using a variety of
media
planning an appropriate presentation based on audience
employing appropriate pacing, vocabulary, and gestures to communicate a clear
viewpoint

Students will be able to use online content safely and ethically.
• ISTE Standards for Students: 2a, 2b, 2c
• MLS ELA Speaking/Listening 1A, 3A, 4A
WHAT SHOULD STUDENTS…
UNDERSTAND?
KNOW?
Concepts; essential truths that give meaning to
Facts, Names, Dates, Places, Information,
the topic; ideas that transfer across situations.
ACADEMIC VOCABULARY
• Students will understand how their
• Digital footprint, privacy settings, cyber
•
digital footprint can make them
safety, personal information, settings
appear to others.

BE ABLE TO DO?
Skills; Products
Students will be able to use online
content for projects safely and
ethically

FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
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•

•

•

•

Show digital footprint video
(http://www.teachertube.com/video/
digital-citizenship-digital-footprint286117) and share example of digital
footprint web
Share fictitious people’s online
activities with students and have them
try to accurately describe the
people. Then, share real description
of the people
Lead students through cyber safety
activity to teach students how to stay
safe online
Begin collecting students’ ideas to
create a Digital Citizen contract that
they will all sign

INTERDISCIPLINARY CONNECTION
• ELA

• Create a map of their own digital footprint,

including all websites visited over the next several
days
• Read descriptions of fictitious people’s online
activities to understand how digital footprints make
us appear to others, and practice skills at Interland:
Mindful Mountain
• Complete the following online activity to learn how
to stay safe online: https://gtm-media3.discoveryeducation.com/v3.3/CEP/CyberSafety_stu
dent/index.html#/intro/5
• Begin creating a Digital Citizen contract

•

1, 2, 3

CAREER CONNECTION
Cybersecurity

HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
ASSESSMENT DESCRIPTION
FORMATIVE OR SUMMATIVE?

Online assessment from: https://gtm-media3.discoveryeducation.com/v3.3/CEP/CyberSafety_student/index.ht
ml#/intro/5

Formative

DOK TARGET
(1=Recall, 2=Skill/Concept,
3=Strategic Thinking,
4=Extended Thinking)
1, 2

HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK

•

Assign BrainPop activity for practicing
skills

• Complete BrainPop activity on Internet Safety and
show understanding on quiz

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
1, 2, 3

HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
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Possible Extensions/Enrichments
STUDENT LEARNING TASK

INSTRUCTIONAL ACTIVITY/METHOD

•

Provide opportunity for students to
teach others about cyber safety

• Create digital media presentation about staying
safe online to share with the school

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
3, 4

OBJECTIVE # 2

Students will create expectations and norms for participating in their
classroom and online community.
REFERENCES/STANDARDS
• ISTE Standards for Students: 1b, 2a, 2b, 2d, 7c
• MLS ELA 5 Speaking/Listening 1A, 3A
WHAT SHOULD STUDENTS…
UNDERSTAND?
KNOW?
BE ABLE TO DO?
Concepts; essential truths that give meaning to the topic; ideas that
Facts, Names, Dates, Places,
Skills; Products
transfer across situations.
Information,
ACADEMIC VOCABULARY
• Students will understand how to participate responsibly and
• Community, expectation,
• Students will be able to
respectfully in a classroom community and in an online
digital citizen, pledge, motto
create and follow
expectations and norms for
community.
the group related to
appropriate classroom and
online behavior.
FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept,
3=Strategic Thinking, 4=Extended
Thinking)
• Facilitate a discussion about communities and expectations to
• Collaborate to create a list of norms 3
help students create a contract/pledge for their
and expectations for the classroom
online/classroom community.
and create a contract/pledge
• https://d2e111jq13me73.cloudfront.net/sites/default/files/35-unit2-digitalcitizenshippledge.pdf
INTERDISCIPLINARY CONNECTION

•

ELA

•
•

CAREER CONNECTION
Movie producer
Cybersecurity
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•

Teacher

HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
ASSESSMENT DESCRIPTION
FORMATIVE OR SUMMATIVE?

•

Formative

Multiple-Choice Quiz

HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK

•

Discussion about norms and expectations in different
environments

•

Create a list of expectations
they need to follow at home,
in school, in public, etc. and
relate this to the norms and
expectations in the classroom

DOK TARGET
(1=Recall, 2=Skill/Concept,
3=Strategic Thinking, 4=Extended
Thinking)
1, 2
DOK TARGET
(1=Recall, 2=Skill/Concept,
3=Strategic Thinking, 4=Extended
Thinking)
1, 2

HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK

•

Provide an opportunity to teach others

OBJECTIVE # 3

• Create lists of norms/expectations
for the school and post for others to
follow

3

DOK TARGET
(1=Recall, 2=Skill/Concept,
3=Strategic Thinking, 4=Extended
Thinking)

Students will be able to identify cyberbullying and develop strategies for dealing with
cyberbullying.

180

REFERENCES/STANDARDS

ISTE Standards for Students: 2a, 2b
MLS ELA 5 Speaking/Listening 1A, 3A
WHAT SHOULD STUDENTS…
KNOW?
Facts, Names, Dates, Places, Information,
ACADEMIC VOCABULARY
• Cyberbullying, target, empathize,
bystander
•
•

UNDERSTAND?
BE ABLE TO DO?
Concepts; essential truths that give meaning to the topic;
Skills; Products
ideas that transfer across situations.
• Students will understand similarities and
• Students will be able to develop some
differences between in-person bullying and
strategies for dealing responsibly
cyberbullying.
with cyberbullying
• Students will understand how to show empathy
with the targets of cyberbullying.
FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
• Lead a discussion on the similarities and
2,
3
• Identify similarities and differences
differences of in-person bullying and
between in-person bullying and
cyberbullying, using a venn diagram
cyberbullying.
• Share fictitious scenarios of cyberbullying and
• Share ways to empathize with targets
help students empathize with the targets
of bullying.
• Discuss how to turn negative comments into
• Change negative comments into
positive/constructive comments
positive comments
• Complete Interland: Kind Kingdom
activity
INTERDISCIPLINARY CONNECTION
CAREER CONNECTION
• ELA
• Counselor
• Teacher
• Police Officer
• Social Worker

HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
ASSESSMENT DESCRIPTION
FORMATIVE OR SUMMATIVE?

DOK TARGET
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•

•

Multiple-choice quiz about cyberbullying and inperson bullying and how to empathize with the
targets
Create Digital Citizen contract/pledge for our class
and sign

Formative
Summative (contract)

(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
2, 3 (Formative)
3, 4 (Summative)

HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK

•

Assign BrainPop activity for practicing
skills

•

Complete BrainPop activity on Digital
Etiquette and show understanding on quiz

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
1, 2

HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
• Provide students with opportunity to
2, 3
• Create digital media presentation about
share information with others
cyberbullying to share with student body

DOK TARGET

Proficiency Scales – Fifth Grade – Digital Citizen
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Strand: Digital Citizen
Topic/Objective: Students understand human, cultural, and societal issues related to technology and practice legal and ethical behavior.
Course/Grade Level: Computer Technology/5
Score
4.0

In addition to Score 3.0, in-depth inferences and applications that go
beyond what was taught.

Sample Tasks

•
•
•

3.5
Score
3.0

In addition to score 3.0 performance, in-depth inferences and applications
with partial success.
The student will be able to:

•
•
•

use online content for projects safely and ethically.
create and follow expectations and norms for the group related to
appropriate classroom and online behavior.
develop strategies for dealing responsibly with cyberbullying.

•
•
•
•
•
•
•

2.5
Score
2.0

No major errors or omissions regarding 2.0 content and partial knowledge
of the 3.0 content

There are no major errors or omissions regarding the simpler details
and processes as the student:

•
•

•

•

•

recognizes or recalls specific terminology such as:
• Digital footprint, Privacy settings, Cyber safety, Personal
information, Settings, Community, Expectation, Digital
citizen, Pledge, Motto, Cyberbullying, Target, Empathize,
Bystander
performs basic processes, such as:
• Recognize how their digital footprint can make them
appear to others.

Create digital media presentation about staying safe online to share with the
school.
Create lists of norms/expectations for the school and post for others to follow.
Create digital media presentation about cyberbullying to share with student
body.

Create a map of their own digital footprint, including all websites visited over the
next several days.
Read descriptions of fictitious people’s online activities to understand how
digital footprints make us appear to others, and practice skills at Interland:
Mindful Mountain.
Complete the following online activity to learn how to stay safe online:
https://gtm-media3.discoveryeducation.com/v3.3/CEP/CyberSafety_student/index.html#/intro/5.
Collaborate to create a list of norms and expectations for the classroom and
create a Digital Citizen contract/pledge.
Share ways to empathize with targets of bullying.
Change negative comments into positive comments.
Complete Interland: Kind Kingdom activity.

Complete BrainPop activity on Internet Safety and show understanding on quiz.
Create a list of expectations they need to follow at home, in school, in public, etc.
and relate this to the norms and expectations in the classroom.
Complete BrainPop activity on Digital Etiquette and show understanding on quiz.
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•
•

Participate responsibly and respectfully in a classroom
community and in an online community.
Identify similarities and differences between in-person
bullying and cyberbullying.

However, the student exhibits major errors or omissions regarding
the more complex ideas and processes.
1.5
Score
1.0
Score
0.0

Partial knowledge of the 2.0 content but major errors or omissions
regarding the 3.0 content

With help, a partial understanding of some of the simpler details and
processes and some of the more complex ideas and processes.
Even with help, no understanding or skill demonstrated.
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CONTENT AREA: Computer Technology

UNIT TITLE: Creative Communicator/Global Collaborator

COURSE/Grade Level: 5th Grade

UNIT DURATION: Ongoing throughout the year

MATERIALS / INSTRUCTIONAL RESOURCES FOR
THIS UNIT:
• Skype in the Classroom
• Google drive, docs, slides, email, sheets, etc.

ENDURING UNDERSTANDINGS:
• Students use digital tools to communicate
clearly, express themselves creatively, and
collaborate effectively in teams both locally and
globally.

BIG IDEA(S):
• Students use digital tools to communicate and work collaboratively, including at a
distance, to support individual learning and contribute to the learning of others

ESSENTIAL QUESTIONS:
• How can you use digital tools to collaborate with others and share your complex
ideas?
• How can you use digital tools to work with others to contribute to a group project?
• How can you use digital tools to find solutions to problems when you are working in
a group?
• What are the benefits of using digital tools for collaboration?
WHAT SHOULD STUDENTS KNOW, UNDERSTAND, AND BE ABLE TO DO AT THE END OF THIS UNIT?
Standards, Concepts, Content, Skills, Products, Vocabulary
REFERENCE/STANDARD
STANDARDS: Content specific standards that will be addressed in this unit.
MAJOR
SUPPORTING
i.e. GLE/CLE/MLS/ISTE
STANDARD
STANDARD
ISTE #6 - Creative Communicator
Students communicate clearly and express themselves creatively for a variety of
X
purposes using the platforms, tools, styles, formats and digital media
appropriate to their goals.
Students:
a.

b.
c.

ISTE #7 - Global Communicator

d.

choose the appropriate platforms and tools for meeting the desired objectives of
their creation or communication.
create original works or responsibly repurpose or remix digital resources into
new creations.
communicate complex ideas clearly and effectively by creating or using a variety
of digital objects such as visualizations, models or simulations.
publish or present content that customizes the message and medium for their
intended audiences.

Students use digital tools to broaden their perspectives and enrich their learning
by collaborating with others and working effectively in teams locally and
globally.
Students:

X
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a.
b.
c.

MLS 5th grade ELA Speaking/Listening 1 A - Purpose

d.

use digital tools to connect with learners from a variety of backgrounds and
cultures, engaging with them in ways that broaden mutual understanding and
learning.
use collaborative technologies to work with others, including peers, experts or
community members, to examine issues and problems from multiple
viewpoints.
contribute constructively to project teams, assuming various roles and
responsibilities to work effectively toward a common goal.
explore local and global issues and use collaborative technologies to work with
others to investigate solutions.

Listen for a purpose

Develop and apply effective listening skills and strategies in formal and informal
settings by:
a.

b.
c.

d.

following agreed upon rules for listening and fulfilling discussion rules
independently
posing and responding to specific questions to clarify or following up on
information and making comments that contribute to the discussion to link to
the remarks of others
following, restating, and giving multi-step instructions from or to others in
collaborative groups, according to classroom expectations
Listening to speaker’s message and summarizing main points based on evidence

MLS 5th grade ELA Speaking/Listening 3 A Collaborative Discussions

Speak effectively in collaborative discussions

MLS ELA 5 - Speaking/Listening
4A - Presenting

Speak effectively when presenting

Speak clearly and to the point, using conventions of language when presenting
individually or with a group by:
a.

b.

Speak clearly, audibly, and to the point, using conventions of language when
presenting individually or with a group by:
a.

MLS ELA 5 Writing 1D – Produce,
Publish and Share Writing

summarizing points made by others before presenting own ideas, according to
classroom expectations
providing and evaluating evidence to support opinion

b.
c.

using efficient presentation skills with available resources using a variety of
media
planning an appropriate presentation based on audience
employing appropriate pacing, vocabulary, and gestures to communicate a clear
viewpoint

Apply a writing process to develop a text for audience and purpose
With assistance from adults/peers:

X

X

X

X
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OBJECTIVE # 1
REFERENCES/STANDARDS

a.

use technology, including the Internet, to produce and publish writing

UNDERSTAND?
Concepts; essential truths that give meaning to the
topic; ideas that transfer across situations.
• Students will understand the benefits of
collaborating with others through email and
other digital tools.
• Students will understand that some digital
tools are better for collaboration than
others.

•
•
•
•
•
•
•

Students will use digital tools to collaborate with others and share complex ideas.
ISTE Standards for Students: 6 a, b, c, d
ISTE Standards for Students: 7 a, b, c, d
MLS ELA 5 - Speaking/Listening 1A a, b, c, d
MLS ELA 5 - Speaking/Listening 3A a, b
MLS ELA 5 - Speaking/Listening 4A a, b, c
MLS ELA 5 - Writing 1D a

WHAT SHOULD STUDENTS…
KNOW?
Facts, Names, Dates, Places, Information,
ACADEMIC VOCABULARY
• Collaborate, feedback, contribution

BE ABLE TO DO?
Skills; Products

Students will be able to use digital
tools (including email) to collaborate
with other students.
• Students will be able to use digital
tools to find solutions to problems
when working in a group.
• Students will be able to provide
appropriate feedback when
collaborating with peers.
• Students will be able to
collaboratively create a product.
• Students will assign individual roles
and tasks to team members.
FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
• Introduce various digital tools for
2,3
• Students will use digital tools to
collaboration and ways to use each tool
collaboratively create a solution/product
• Lead classroom discussion about providing
• Provide feedback to other students’ ideas,
feedback and share prompts and guidelines
using digital tools
• Communicate with experts in various fields
to research solutions to problems
• Determine the best platform to share their
final product and results with others
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•

•

INTERDISCIPLINARY CONNECTION
ELA, Science
ASSESSMENT DESCRIPTION

•

CAREER CONNECTION
• All careers require digital
communication - can relate to any
career choice
HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
FORMATIVE OR SUMMATIVE?

Sharing results of collaborative group
project

Summative

2,3

HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
•
•

Work with small groups to discuss various
digital tools for collaboration
Provide scenarios for different situations

• When given different scenarios, determine

the most appropriate way to collaborate with
others

1,2

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)

HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
• Provide opportunity to collaborate on a
• Choose problem they would like to solve and 3,4
project with individuals outside of their
find others who are interested in solving the
school
same problem.
• Collaborate with others to create a solution
and share results
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Proficiency Scales – Fifth Grade – Creative Communicator/Global Collaborator
Strand: Creative Communicator/Global Collaborator
Topic/Objective: Students use digital tools to communicate and work collaboratively, including at a distance, to support individual learning and contribute to the learning of others.
Course/Grade Level: Computer Technology/5
Score
4.0

In addition to Score 3.0, in-depth inferences and applications that go beyond what was taught.

Sample Tasks

•
•

3.5
Score
3.0

In addition to score 3.0 performance, in-depth inferences and applications with partial success.
The student will be able to:

•
•
•
•
2.5

Score
2.0

use digital tools (including email) to collaborate with other students.
use digital tools to find solutions to problems when working in a group.
provide appropriate feedback when collaborating with peers.
collaboratively create a product.

No major errors or omissions regarding 2.0 content and partial knowledge of the 3.0 content

There are no major errors or omissions regarding the simpler details and processes as the student:

•

recognizes or recalls specific terminology such as:

•

performs basic processes, such as:

•
•
•
•

Collaborate, Feedback, Contribution

•
•
•
•

•

Choose problem they would like to solve and
find others who are interested in solving the
same problem.
Collaborate with others to create a solution
and share results.

Use digital tools to collaboratively create a
solution/product.
Provide feedback to other students’ ideas,
using digital tools.
Communicate with experts in various fields
to research solutions to problems.
Determine the best platform to share their
final product and results with others.
When given different scenarios, determine
the most appropriate way to collaborate with
others.

Assign individual roles and tasks to team members.
Identify the benefits of collaborating with others through email and other digital tools.
Identify which digital tools are better for collaboration than others.

However, the student exhibits major errors or omissions regarding the more complex ideas and processes.
1.5
Score
1.0
Score
0.0

Partial knowledge of the 2.0 content but major errors or omissions regarding the 3.0 content

With help, a partial understanding of some of the simpler details and processes and some of the more
complex ideas and processes.
Even with help, no understanding or skill demonstrated.
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CONTENT AREA: Computer Technology

UNIT TITLE: Innovative Designer/Computational Thinker

COURSE/Grade Level: 5th Grade

UNIT DURATION: Ongoing throughout the year

MATERIALS / INSTRUCTIONAL RESOURCES
FOR THIS UNIT:
• PLTW Launch Stability and Motion: Forces
and Interaction (3.2)
• Laptop, Chromebook, or Computer

BIG IDEA(S):
• Students use critical thinking skills to plan and conduct research, manage projects, solve
problems, and make informed decisions using appropriate digital tools and resources.

ENDURING UNDERSTANDINGS:
• Students use a variety of technologies
within a design process to solve problems
in ways that leverage the power of
technology methods.

ESSENTIAL QUESTIONS:
• What happens at each stage of the design process?
• How can the engineering design process be applied in daily life?
• What questions do engineers ask when gathering information about a situation people
want to change?
• How do criteria and constraints impact designs?
• How can a decision matrix be used to compare multiple possible solutions to a design
problem?
• How can you use technology to save yourself time when you are learning something new?
• How does a computer function to solve problems?
• How can you use digital tools to collect and organize information?
• How do you link information to multimedia presentations?
WHAT SHOULD STUDENTS KNOW, UNDERSTAND, AND BE ABLE TO DO AT THE END OF THIS UNIT?
Standards, Concepts, Content, Skills, Products, Vocabulary
REFERENCE/STANDARD
STANDARDS: Content specific standards that will be
MAJOR
SUPPORTING
i.e. GLE/CLE/MLS/ISTE
addressed in this unit.
STANDARD STANDARD
ISTE #4 - Innovative Designer
Students use a variety of technologies within a design process to
X
identify and solve problems by creating new, useful or imaginative
solutions.
Students:
a.

b.

know and use a deliberate design process for generating ideas,
testing theories, creating innovative artifacts or solving
authentic problems.
select and use digital tools to plan and manage a design process
that considers design constraints and calculated risks.
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c.

ISTE #5 - Computational Thinker

d.

develop, test and refine prototypes as part of a cyclical design
process.
exhibit a tolerance for ambiguity, perseverance and the capacity
to work with open-ended problems.

Students develop and employ strategies for understanding and
solving problems in ways that leverage the power of technological
methods to develop and test solutions.

X

Students:
a.

b.
c.
d.

MLS 5th grade ELA Reading 3A - Text Features

formulate problem definitions suited for technology-assisted
methods such as data analysis, abstract models and algorithmic
thinking in exploring and finding solutions.
collect data or identify relevant data sets, use digital tools to
analyze them, and represent data in various ways to facilitate
problem-solving and decision-making.
break problems into component parts, extract key information,
and develop descriptive models to understand complex systems
or facilitate problem-solving.
understand how automation works and use algorithmic
thinking to develop a sequence of steps to create and test
automated solutions.

Develop and apply skills and strategies to comprehend, analyze,
and evaluate nonfiction (e.g., narrative, information/explanatory,
opinion, persuasive, argumentative) from a variety of cultures and
times.

X

Read, infer, and draw conclusions to:
a.

b.

MLS 5th grade ELA Writing 1 A - Prewriting

use multiple text features and graphics to locate information and
gain an overview of the contents of text information
interpret details from procedural text to complete a task, solve a
problem, or perform an action c. interpret factual or quantitative
information

Apply a writing process to develop a text for audience and
purpose.

X

Follow a writing process to plan a first draft by:
a.

b.
c.

selecting a genre appropriate for conveying the purpose to an
intended audience
formulating questions related to the topic
accessing prior knowledge or building background knowledge
related to the topic
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5th

d.

using a prewriting strategy

MLS
grade ELA - Writing 1D Produce/Publish
and Share Writing

Apply a writing process to develop a text for audience and purpose

MLS 5th grade Math DS A- Data and Statistics

Represent and analyze data

X

With assistance from adults/peers:
a.

use technology, including the Internet, to produce and publish
writing
•
•

Create a line graph to represent a data set, and analyze
the data to answer questions and solve problems
Create a line plot to represent a given or generated data
set and analyze the data to answer questions and solve
problems, recognizing the outliers and generating a
median.

X

MLS 5th grade Science ETS1 A Engineering Design

Defining and Delimiting Engineering Problems

X

MLS 5th grade Science ETS1 B Engineering Design

Developing Possible Solutions

X

MLS 5th grade Science ETS1 C Engineering Design

Optimizing the Solution Process

X

NGSS

Plan and conduct an investigation to provide evidence of the
effects of balanced and unbalanced forces on the motion of an
object. (3-PS2-1)
Make observations and/or measurements of an object’s motion to
provide evidence that a pattern can be used to predict future
motion. (3-PS2-2)
Ask questions to determine cause and effect relationships of
electric or magnetic interactions between two objects not in
contact with each other (3-PS2-3)
Define a simple design problem that can be solved by applying
scientific ideas about magnets. (3-PS2-4)
Forces and Motion - Each force acts on one particular object and
has both strength and a direction. An object at rest typically has
multiple forces acting on it, but they add to give zero net force on

NGSS
NGSS
NGSS
NGSS

•

•

•

Define a simple design problem reflecting a need or a
want that includes specified criteria for success and
constraints on materials, time, or cost.

Generate and compare multiple possible solutions to a
problem based on how well each is likely to meet the
criteria and constraints of the problem

Plan and carry out fair tests in which variables are
controlled and failure points are considered to identify
aspects of a model or prototype that can be improved.

X
X
X
X
X
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NGSS
NGSS
NGSS
NGSS
NGSS
NGSS
NGSS

NGSS
NGSS

the object. Forces that do not sum to zero can cause changes in the
object’s speed or direction of motion. (PS2.A)
Forces and Motion - The patterns of an object’s motion in various
situations can be observed and measured; when that past motion
exhibits a regular pattern, future motion can be predicted from it.
(PS2.A)
Types of Interactions - Objects in contact exert forces on each
other. (PS2. B)
Types of Interactions - Electric and magnetic forces between a pair
of objects do not require that the objects be in contact. The sizes
of the forces in each situation depend on the properties of the
objects and their distances apart and, for forces between two
magnets, on their orientation relative to each other. (PS2.B)
Define a simple design problem reflecting a need or a want that
includes specified criteria for success and constraints on materials,
time, or cost. (3-5-ETS1-1)
Generate and compare multiple possible solutions to a problem
based on how well each is likely to meet the criteria and
constraints of the problem. (3-5-ETS1-2)
Plan and carry out fair tests in which variables are controlled and
failure points are considered to identify aspects of a model or
prototype that can be improved. (3-5-ETS1-3)
Defining and Delimiting Engineering Problems - Possible solutions
to a problem are limited by available materials and resources
(constraints). The success of a designed solution is determined by
considering the desired features of a solution (criteria). Different
proposals for solutions can be compared on the basis of how well
each one meets the specified criteria for success or how well each
takes the constraints into accounts. (ETS1.A)
Developing Possible Solutions - Research on a problem should be
carried out before beginning to design a solution. At whatever
stage, communicating with peers about proposed solutions is an
important part of the design process, and shared ideas can lead to
improved designs. (ETS1.B)
Influence of Science, Engineering, and Technology on Society and
the Natural World - People’s needs and wants change over time, as
do their demands for new and improved technologies.
(Crosscutting Concept)

X
X
X
X
X
X
X

X
X
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NGSS
NGSS
NGSS
NGSS
OBJECTIVE # 1
REFERENCES/STANDARDS

Influence of Science, Engineering, and Technology on Society and
the Natural World - Engineers improve existing technologies or
develop new ones to increase their benefits, decrease known risks,
and meet societal demands. (Crosscutting Concept)
Patterns - Patterns of change can be used to make predictions.
(Crosscutting Concept)
Cause and Effect - Cause and effect relationships are routinely
identified. (Crosscutting Concept)
Cause and Effect - Cause and effect relationships are routinely
identified, tested, and used to explain change. (Crosscutting
Concept)

UNDERSTAND?
Concepts; essential truths that give meaning to the
topic; ideas that transfer across situations.
• Students will understand how the engineering
design process can be applied in daily life.
• Students will understand how criteria and
constraints impact designs.

X
X
X
X

Students will be able to follow a step-by-step design process to solve a real-world problem.
• ISTE Standards for Students: 4 a, b, c, d
• NGSS: 3-PS2-1, 3-PS2-2, 3-PS2-3, 3-PS2-4, PS2.A, PS2.B, 3-5-ETS1-1, 3-5-ETS1-2, 3-5ETS1-3, ETS1.A, ETS1.B, Crosscutting Concept
• MLS ELA 5: Reading 3A
• MLS ELA 5: Writing 1A
• MLS Math 5 DS A
• MLS Science ETS1 A, B, and C
WHAT SHOULD STUDENTS…
KNOW?
BE ABLE TO DO?
Facts, Names, Dates, Places, Information,
Skills; Products
ACADEMIC VOCABULARY
• Design process (ask, model, explore,
• Students will be able to use the design
evaluate, explain), criteria,
process to evaluate a real-world
constraints, decision matrix, engineer
problem.
• Students will be able to ask questions,
like an engineer, when gathering
information about a situation people
want to change.
• Students will use a decision matrix to
compare multiple possible solutions
to a design problem.

FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
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•
•

•

•

Guides students to think like an engineer,
using the Engineering design process
Facilitates learning and assists students as
they work together to learn about forces,
motion, and simple and compound machines
Facilitates classroom discussions

INTERDISCIPLINARY CONNECTION
Science, Math, ELA
ASSESSMENT DESCRIPTION

•
•

• Build simple and compound machines to

solve real-world problems
• Follow the design process with a team to
develop a solution to a real-world problem
• Design and build a prototype of a
mechanism that can rescue a trapped zoo
animal
• Use digital media to record and analyze
data

1, 2, 3, 4

CAREER CONNECTION
• Engineer, Construction, Animal
Rescue
HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
FORMATIVE OR SUMMATIVE?

Conclusion questions (at end of activities)
Group presentations of design process and
solution to real-world problem

Formative (Conclusion Questions),
Summative (Presentation)

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
Formative: 1,2
Summative: 3,4

HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
•

Provide direction instruction of the
engineering design process and provide
opportunities for practice

• Identify each step of the engineering design 1,2
process when given examples of problems
and solutions

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)

HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
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•

Give students an additional project, related to
their personal lives

OBJECTIVE # 2

• Choose a problem that is relevant to their
lives and follow the engineering design
process to create a solution to this problem

3,4

Students will be able to use technology to save time when solving problems, managing projects,
and conducting research.
REFERENCES/STANDARDS
• ISTE Standards for Students: 5 a, b, c
• MLS ELA 5: Reading 3A
• MLS ELA 5 - Writing 1 D a.
WHAT SHOULD STUDENTS…
UNDERSTAND?
KNOW?
BE ABLE TO DO?
Concepts; essential truths that give meaning to the
Facts, Names, Dates, Places, Information,
Skills; Products
topic; ideas that transfer across situations.
ACADEMIC VOCABULARY
• Students will understand how a computer
• Data, function, link (hyperlink),
• Students will be able to use technology to
slideshow
save time.
functions to solve problems
• Students will use digital tools to collect
and organize information.
• Students will link information to
multimedia presentations.
FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
• Teach students how to use functions and
1,2
• Collect and organize data from their
spreadsheets to collect and organize data
engineering design process in a
• Teach students to create presentations
spreadsheet. They will display this data by
with links to their data
linking it to their multimedia presentations.
•

•

INTERDISCIPLINARY CONNECTION
Math, Science

•

CAREER CONNECTION
Accountant, Financial Analyst

HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
ASSESSMENT DESCRIPTION
FORMATIVE OR SUMMATIVE?
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
Exit tickets (inserting functions into
Formative (Exit Tickets)
1,2
spreadsheets and linking documents)
Summative (Presentation)
1,2
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•

Final Presentation of Engineering Design
Process (including functions and links)

HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
• Pull students into small groups to work on
• Solve basic math problems and insert 1,2
basic functions, focusing on basic math
functions into spreadsheets to
determine if they achieve the same
concepts and input/output tables
result
HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
• Give students time to learn about
3,4
• Learn about functions that have not been
additional spreadsheet functions and have
taught and develop a problem that can be
them share learning with the class
solved using this function. Share problem
and solution with the class.
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Proficiency Scales – Fifth Grade – Innovative Designer/Computational Thinker
Strand: Innovative Design/Computational Thinker
Topic/Objective: Students use critical thinking skills to plan and conduct research, manage projects, solve problems, and make informed decisions using appropriate digital tools and
resources.
Course/Grade Level: Computer Technology/5
Score
4.0

In addition to Score 3.0, in-depth inferences and applications that go
beyond what was taught.

Sample Tasks

•
•

3.5
Score
3.0

In addition to score 3.0 performance, in-depth inferences and applications with
partial success.
The student will be able to:

•
•
•
•
•
2.5

Score
2.0

use the design process to evaluate a real-world problem.
ask questions, like an engineer, when gathering information about a
situation people want to change.
use a decision matrix to compare multiple possible solutions to a design
problem.
use digital tools to collect and organize information.
link information to multimedia presentations.

No major errors or omissions regarding 2.0 content and partial knowledge of the
3.0 content
There are no major errors or omissions regarding the simpler details and
processes as the student:
• recognizes or recalls specific terminology such as:
• Design process (ask, model, explore, evaluate, explain),
Criteria, Constraints, Decision matrix, Engineer, Data,
Function, Link (Hyperlink), Slideshow
• performs basic processes, such as:
• Understand how the engineering design process can be
applied in daily life.
• Identify how criteria and constraints impact designs.
• Use technology to save time.

•
•
•
•
•

•
•

Choose a problem that is relevant to their lives and follow the engineering
design process to create a solution to this problem.
Learn about functions that have not been taught and develop a problem that
can be solved using this function. Share problem and solution with the class.

Build simple and compound machines to solve real-world problems.
Follow the design process with a team to develop a solution to a real-world
problem.
Design and build a prototype of a mechanism that can rescue a trapped zoo
animal.
Use digital media to record and analyze data.
Collect and organize data from their engineering design process in a
spreadsheet. They will display this data by linking it to their multimedia
presentations.

Identify each step of the engineering design process when given examples of
problems and solutions.
Solve basic math problems and insert functions into spreadsheets to
determine if they achieve the same result.

However, the student exhibits major errors or omissions regarding the
more complex ideas and processes.
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1.5
Score
1.0
Score
0.0

Partial knowledge of the 2.0 content but major errors or omissions regarding the
3.0 content
With help, a partial understanding of some of the simpler details and
processes and some of the more complex ideas and processes.
Even with help, no understanding or skill demonstrated.
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CONTENT AREA: Computer Technology

UNIT TITLE: Knowledge Constructor

COURSE/Grade Level: 5th Grade

UNIT DURATION: Ongoing throughout the year

MATERIALS / INSTRUCTIONAL RESOURCES FOR THIS
UNIT:
•
•
•
•
•
•

https://applieddigitalskills.withgoogle.com/applieddigital-skills/en/research-and-develop-atopic/overview.html
https://www.commonsense.org/education/system/files/u
ploads/classroom-curriculum/3-5-unit1thekeytokeywords.pdf?x=1
https://www.google.com/intl/gl/insidesearch/searcheduc
ation/lessons.html#challenges
https://www.teachthought.com/criticalthinking/question-game-playful-way-teach-criticalthinking/
https://www.commonsense.org/education/lessonplans/evaluating-legitimate-sources
https://www.commonsense.org/education/lessonplans/bibliography

ENDURING UNDERSTANDINGS:
• Students use a variety of digital tools and resources to
construct knowledge and produce creative artifacts
and meaningful learning artifacts.

BIG IDEA(S):
• Students apply existing knowledge to demonstrate creative thinking, construct
new knowledge, and create original works as a means of personal or group
expression.

ESSENTIAL QUESTIONS:

What strategies can I use to evaluate the quality of online resources?
How can I choose digital resources for research?
How do I use digital tools to organize information and make connections
between resources?
• How can I use digital tools to share my research with others?
WHAT SHOULD STUDENTS KNOW, UNDERSTAND, AND BE ABLE TO DO AT THE END OF THIS UNIT?
Standards, Concepts, Content, Skills, Products, Vocabulary
REFERENCE/STANDARD
STANDARDS: Content specific standards that will
MAJOR
SUPPORTING
i.e. GLE/CLE/MLS/ISTE
be addressed in this unit.
STANDARD
STANDARD
ISTE #3 - Knowledge Constructor
Students critically curate a variety of resources using
X
digital tools to construct knowledge, produce creative
artifacts and make meaningful learning experiences
for themselves and others.
Students:
•
•
•
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a.
b.
c.
d.

plan and employ effective research strategies to
locate information and other resources for their
intellectual or creative pursuits.
evaluate the accuracy, perspective, credibility and
relevance of information, media, data or other
resources.
curate information from digital resources using a
variety of tools and methods to create collections
of artifacts that demonstrate meaningful
connections or conclusions.
build knowledge by actively exploring real-world
issues and problems, developing ideas and
theories and pursuing answers and solutions.

MLS 5th grade ELA Writing 1D – Produce, Publish and Share
Writing

Apply a writing process to develop a text for audience
and purpose

MLS 5th grade ELA Writing 3A - Research Process

Gather, analyze, evaluate, and use information from a
variety of sources

With assistance from adults/peers:
a. use technology, including the Internet, to produce
and publish writing

X

X

Apply research process to:
a.
b.
c.

d.

e.

f.
g.

generate a list of subject-appropriate topics
formulate and refine an open-ended research
question
follow guidelines for collecting and recording
information
select relevant resources, literary and
informational
assess relevance, accuracy, and reliability of
information in print and digital sources
convert graphic/visual data into written notes
differentiate between paraphrasing and plagiarism
when using ideas of others
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OBJECTIVE # 1
REFERENCES/STANDARDS

Students will use digital tools and resources to research a topic, organize information, and share their findings with
others.
●
●
●

ISTE Standards for Students: 3a. b, c, & d
MLS ELA Writing 1D a.
MLS ELA Writing 3A a., b., c., d., e., f., g.

WHAT SHOULD STUDENTS…

UNDERSTAND?

KNOW?

BE ABLE TO DO?

Concepts; essential truths that give meaning to the
topic; ideas that transfer across situations.

Facts, Names, Dates, Places, Information,

Skills; Products

●

●

ACADEMIC VOCABULARY
●

TEACHER INSTRUCTIONAL ACTIVITY

●
●

●

Students will be able to use strategies to
evaluate the quality of online resources.
● Students will be able to choose digital
resources for research.
● Students will be able to use digital tools to
organize information and make
connections between resources.
● Students will be able to use digital tools to
share their research with others.
FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING

Students will understand which questions
they should ask in order to research a
topic.
Students will understand the importance
of giving credit to other people’s ideas and
creations.

Introduce types of questions that will or
will not allow for research
Introduce research topics and credibility
with students:
https://applieddigitalskills.withgoogle.co
m/applied-digital-skills/en/research-anddevelop-a-topic/overview.html

Address bar, omnibox, browser, search
engine, citation, plagiarism, copyright,
credibility

STUDENT LEARNING TASK

●
●
●
●

Play The Question Game to practice
asking open-ended questions about a
simple topic
Create a list of open-ended questions
to research a topic
Complete A Google A Day challenges to
practice search skills
Practice identifying credible sources

DOK TARGET

(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)

2,3
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●

●

●
●

●

●

Share strategies for using keywords to
quickly search for accurate information
(https://www.commonsense.org/educati
on/system/files/uploads/classroomcurriculum/3-5-unit1thekeytokeywords.pdf?x=1)
Share resources with students and reveal
that although they look credible they are
actually fake:
https://www.commonsense.org/educatio
n/lesson-plans/evaluating-legitimatesources
Facilitate discussion about identifying
credible sources
Facilitate discussion about stealing other
people’s ideas and citing sources:
https://www.commonsense.org/educatio
n/lesson-plans/bibliography
Share various websites/programs to
facilitate citing sources
INTERDISCIPLINARY CONNECTION
ELA

●
●
●

Watch BrainPop video about
plagiarism
Cite sources in document when
conducting research
Choose digital tool to present research

CAREER CONNECTION
●

Research Analyst

HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
ASSESSMENT DESCRIPTION

●

Ask a question and research a topic, using credible sources. Cite sources
and share research with the class.

FORMATIVE
OR
SUMMATIVE?
Summative

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)

2,3
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HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
INSTRUCTIONAL ACTIVITY/METHOD

●

●

Work with students to identify credible
sources by viewing several examples and
pointing out details
Provide several sources and various
programs to cite sources

STUDENT LEARNING TASK

●
●

Practice identifying credible sources
and sharing proof
Practice citing sources with various
programs

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)

2,3

HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments

INSTRUCTIONAL ACTIVITY/METHOD

●

Provide opportunity for students to create
a project using digital media that may or
may not be a hoax

STUDENT LEARNING TASK

●

Create a project using digital media
and have others determine if
information is accurate or a hoax

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)

3,4
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Proficiency Scales – Fifth Grade – Knowledge Constructor
Strand: Knowledge Constructor
Topic/Objective: Students apply existing knowledge to demonstrate creative thinking, construct new knowledge, and create original works as a means of personal or group expression.
Course/Grade Level: Computer Technology/5
Score
4.0

In addition to Score 3.0, in-depth inferences and applications that go beyond what was taught.
3.5

Score
3.0

In addition to score 3.0 performance, in-depth inferences and applications with partial success.
The student will be able to:

•
•
•
•
2.5
Score
2.0

Score
0.0

No major errors or omissions regarding 2.0 content and partial knowledge of the 3.0 content

There are no major errors or omissions regarding the simpler details and processes as the
student:
• recognizes or recalls specific terminology such as:
• Address bar, Omnibox, Browser, Search engine, Citation, Plagiarism, Copyright,
Credibility
• performs basic processes, such as:
• Identify which questions they should ask in order to research a topic.
• Understand the importance of giving credit to other people’s ideas and creations.
However, the student exhibits major errors or omissions regarding the more complex ideas
and processes.
1.5

Score
1.0

use strategies to evaluate the quality of online resources.
choose digital resources for research.
use digital tools to organize information and make connections between resources.
use digital tools to share research with others.

Sample Tasks

•

Create a project using digital media and have others
determine if information is accurate or a hoax.

•

Play The Question Game to practice asking open-ended
questions about a simple topic.
Create a list of open-ended questions to research a topic.
Complete A Google A Day challenges to practice search skills.
Practice identifying credible sources.
Watch BrainPop video about plagiarism.
Cite sources in document when conducting research.
Choose digital tool to present research.

•
•
•
•
•
•

•
•

Practice identifying credible sources and sharing proof, after
viewing several examples with teacher.
Practice citing sources with various programs.

Partial knowledge of the 2.0 content but major errors or omissions regarding the 3.0 content

With help, a partial understanding of some of the simpler details and processes and some of
the more complex ideas and processes.
Even with help, no understanding or skill demonstrated.
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CONTENT AREA: Computer Technology

UNIT TITLE: Empowered Learner

COURSE/Grade Level: 6th Grade

UNIT DURATION: Ongoing throughout the year

MATERIALS / INSTRUCTIONAL RESOURCES FOR THIS UNIT:
• https://applieddigitalskills.withgoogle.com/applieddigital-skills/en/plan-and-budget/overview.html
• https://www.typing.com/
• https://www.nitrotype.com/
• http://www.bbc.co.uk/guides/z3c6tfr
• http://www.abcya.com/keyboard.htm
• http://www.slimekids.com/games/typinggames/keymory.html
• https://quizlet.com/113101895/file-formats-flashcards/
• https://youtu.be/0pdda2TS0M0

ENDURING UNDERSTANDINGS:
• Students understand the fundamental concepts of
technology operations and demonstrate the ability to
choose, use and troubleshoot technologies. They also
leverage technology to set and demonstrate competency
in their learning goals.

BIG IDEA(S):
• Students demonstrate a sound understanding of technology concepts,
systems, and operations.

ESSENTIAL QUESTIONS:
• How can you store, retrieve, and organize data?
• What would affect your decision for how you choose to display data?
• How can you use learning goals to set and achieve a desired keyboarding
goal?

WHAT SHOULD STUDENTS KNOW, UNDERSTAND, AND BE ABLE TO DO AT THE END OF THIS UNIT?
Standards, Concepts, Content, Skills, Products, Vocabulary
REFERENCE/STANDARD
STANDARDS: Content specific standards that
MAJOR
i.e. GLE/CLE/MLS/ISTE
will be addressed in this unit.
STANDARD
ISTE #1 - Empowered Learner
Students leverage technology to take an active role
X
in choosing, achieving and demonstrating
competency in their learning goals, informed by
the learning sciences.
Students:
a.

articulate and set personal learning goals,
develop strategies leveraging technology to

SUPPORTING
STANDARD

206

b.
c.
d.

achieve them and reflect on the learning
process itself to improve learning outcomes.
build networks and customize their learning
environments in ways that support the learning
process.
use technology to seek feedback that informs
and improves their practice and to demonstrate
their learning in a variety of ways.
understand the fundamental concepts of
technology operations, demonstrate the ability
to choose, use and troubleshoot current
technologies and are able to transfer their
knowledge to explore emerging technologies.

MLS 6th grade ELA - Writing - Approaching the Task as a Reader
3A

Revise and Edit
Review, revise, and edit writing with consideration
for the task, purpose, and audience

X

MLS 6th grade Math - Data Analysis, Statistics, and Probability
(DSP) B

Summarize and describe Distributions

X

a.

Use technology, including the Internet, to
produce and publish writing as well as to
interact and collaborate with others.

Display and interpret data.
a.

b.

Use dot plots, histograms and box plots to
display and interpret numerical data.
Create and interpret circle graphs.

Summarize numerical data sets in relation to the
context.
a.
b.
c.

d.

Report the number of observations.
Describe the nature of the attribute under
investigation, including how it was measured
and its units of measurement.
Give quantitative measures of center (median
and/or mean) and variability (interquartile
range and/or mean absolute deviation), as well
as describing any overall pattern and any
striking deviations from the overall pattern
with reference to the context of the data.
Analyze the choice of measures of center and
variability based on the shape of the data
distribution and/or the context of the data.
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OBJECTIVE # 1
REFERENCES/STANDARDS

•
•
•

Students will determine the most appropriate way to display data.
ISTE Standards for Students: 1c, d
MLS Math 6 DSP-B

WHAT SHOULD STUDENTS…
UNDERSTAND?
KNOW?
Concepts; essential truths that give meaning to the topic; ideas that Facts, Names, Dates, Places, Information,
transfer across situations.
ACADEMIC VOCABULARY
• Students will understand which charts would be the most
• Spreadsheet, function, pie chart,
appropriate for sharing information under different
line chart, column chart
circumstances.

•
•
•

•

•

BE ABLE TO DO?
Skills; Products

•

Students will be able to create
charts (pie, line, column) in a
spreadsheet.

FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
Introduce functions in spreadsheets and the various ways • Collect data in a spreadsheet
2,3
to display data
• Use various functions to analyze data
Lead classroom discussion about when each chart would
• Create charts to display data and
be acceptable to display data
choose the most appropriate chart for
Lead students through planning and budgeting activity:
the current situation
https://applieddigitalskills.withgoogle.com/applieddigital-skills/en/plan-and-budget/overview.html
INTERDISCIPLINARY CONNECTION
Math, Science

CAREER CONNECTION
• Statisticians, Atmospheric
Scientists, Market Research
Analyst
HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
ASSESSMENT DESCRIPTION
FORMATIVE OR SUMMATIVE?

Students will collect data in a spreadsheet during an
activity, insert functions to efficiently analyze the data,
and choose an appropriate way to display the data

Summative

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
2,3
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HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK

•
•

Collect data with the students and find the average or
sum of the data mathematically
Then, have the students insert the information in a
spreadsheet and insert a function to show how the
computer can do this for them.

• Collect data in real-world situation

and analyze data mathematically
• Insert data into a spreadsheet and
insert a function to determine which
method is more efficient

HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK

•

Provide opportunities to collect, analyze, and display
relevant data

OBJECTIVE # 2
REFERENCES/STANDARDS
UNDERSTAND?
Concepts; essential truths that give meaning to the topic;
ideas that transfer across situations.
• Students will understand how to use proper
technique and posture while keyboarding.

• Create a real-world problem,

involving data they could collect in their
real lives.
• Collect, analyze, and display the data.
• Then, share results with the class.

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
2,3

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
3,4

Students will set and achieve a desired keyboarding goal.
• ISTE Standards for Students: 1a
• MLS ELA 6 - Writing 3A e.
WHAT SHOULD STUDENTS…
KNOW?
Facts, Names, Dates, Places, Information,
ACADEMIC VOCABULARY
• Touch Typing, WPM, NET speed,
•
GROSS Speed, Accuracy, QWERTY,
Word Wrap

BE ABLE TO DO?
Skills; Products
At the end of 6th grade, students
will be able to type 25 wpm with
97% accuracy and a minimum of 2
pages in a single sitting.
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•

•
•

•

•

Students will be able to rest their
fingers on the home row and reach
for the other keys.

FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
Demonstrate proper technique and posture,
1,2
• Students will complete a keyboarding prewhile introducing new keys to students.
assessment to determine their current wpm and
Offering assistance to students who are
accuracy.
struggling with technique and/or posture while
• They will develop a learning goal based on
they are working independently.
their pre-assessment results.
• During the first 5-10 minutes of each class,
students will complete online keyboarding
lessons to increase their accuracy, wpm,
technique, and posture.
INTERDISCIPLINARY CONNECTION
CAREER CONNECTION
• Customer Service Representative
ELA
• Author
• Graphic Designer
• Computer Programmer
HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
ASSESSMENT DESCRIPTION
FORMATIVE OR SUMMATIVE?
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
Online Keyboarding assessment to determine
Summative
1,2
accuracy and wpm
HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
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•

Work one-on-one with students, showing them
how to reach keys from the home row. Provide
additional activities for extra practice.

•

Practice skills using some of the
following websites:
o http://www.abcya.com/keyboar
d.htm
o https://www.nitrotype.com/
o http://www.bbc.co.uk/guides/z3
c6tfr
o http://www.slimekids.com/game
s/typing-games/keymory.html

1,2

HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK

•

Help students set a new goal to increase their
accuracy and wpm above a 5th grade level.

OBJECTIVE # 3
REFERENCES/STANDARDS
UNDERSTAND?
Concepts; essential truths that give meaning to the
topic; ideas that transfer across situations.
• Students will understand how software and
organization will enhance the productivity of
their learning environment.
• Students will understand the difference
between the network and google drive.

• Continue working on keyboarding skills to go
above and beyond 20 wpm with 97% accuracy.

Students will store, retrieve, and organize data.
• ISTE Standards for Students: 1b, 1d
WHAT SHOULD STUDENTS…
KNOW?
Facts, Names, Dates, Places, Information,
ACADEMIC VOCABULARY
• Network drive, google drive, file
types (.doc, .docx, .pdf, .gif, .ppt,
.pptx, .xls, .xlsx, .mp3, .mp4,
.jpg/.jpeg, .mov, .wmv, .png)

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
1,2

BE ABLE TO DO?
Skills; Products
•
•
•

•
•

Students will be able to store, retrieve,
and organize data.
Students will be able to identify and
correctly use different file types.
Students will be able to save files with
names that will make it easy to find them
again.
Students will be able to make folders and
move files into folders.
Students will be able to save and
download files in the correct location by
following a network/online path.
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FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
• Guide students to create and color-code
2,3
• Organize their network and google drive
folders and organize all of their files into
by subject, school year, and file type
these folders
• Store and Retrieve files in the correct
• Provide clear directions for locations to store
folders in their drives
files during the school year
INTERDISCIPLINARY CONNECTION
CAREER CONNECTION
• ELA
• Manager
• Secretary
• Teacher

•

HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
ASSESSMENT DESCRIPTION
FORMATIVE OR SUMMATIVE?
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
Share drive with teacher to show successful
Summative
2,3
organization of files

HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK

•

Set up fictional drive with various files
that should be renamed and
organized.

•
•

Watch video about organizing google drive:
https://youtu.be/0pdda2TS0M0
Rename and organize files in fictional drive.

DOK TARGET
(1=Recall, 2=Skill/Concept,
3=Strategic Thinking, 4=Extended
Thinking)
2,3
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•

Guide students to correctly name and
organize each file.

•

Organize hard copies of files into file folders

HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
• Provide students with the opportunity • Create a video, demonstrating how to create folders, name
3,4
to teach others
files, and organize files and folders

DOK TARGET
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Proficiency Scales – Sixth Grade – Empowered Learner
Strand: Empowered Learner
Topic/Objective: Students demonstrate a sound understanding of technology concepts, systems, and operations.
Course/Grade Level: Computer Technology/6
Score
4.0

In addition to Score 3.0, in-depth inferences and applications that go
beyond what was taught.

Sample Tasks

•
•
•

3.5
Score
3.0

In addition to score 3.0 performance, in-depth inferences and applications with
partial success.
The student will be able to:

•
•
•

2.5
Score
2.0

create charts (pie, line, column) in a spreadsheet.
type 25 wpm with 97% accuracy (minimum of 2 pages in a single
sitting), while resting their fingers on the home row and reaching for
the other keys.
store, retrieve, and organize data.

No major errors or omissions regarding 2.0 content and partial knowledge of the
3.0 content
There are no major errors or omissions regarding the simpler details and
processes as the student:
• recognizes or recalls specific terminology such as:
• Spreadsheet, Function, Pie chart, Line chart, Column chart,
Touch Typing, WPM, NET speed, GROSS Speed, Accuracy,
QWERTY, Word Wrap, Network drive, Google drive, File types
(.doc, .docx, .pdf, .gif, .ppt, .pptx, .xls, .xlsx, .mp3, .mp4,
.jpg/.jpeg, .mov, .wmv, .png)
• performs basic processes, such as:
• Identify which charts would be the most appropriate for
sharing information under different circumstances.

•
•

•

•
•

Create a real-world problem, involving data they could collect in their real
lives. Collect, analyze, and display the data. Then, share results with the
class.
Continue working on keyboarding skills to go above and beyond 20 wpm
with 97% accuracy.
Create a video, demonstrating how to create folders, name files, and
organize files and folders

Collect data in a spreadsheet. Use various functions to analyze data. Create
charts to display data and choose the most appropriate chart for the current
situation
Complete a keyboarding pre-assessment to determine their current wpm
and accuracy. They will develop a learning goal based on their preassessment results. During the first 5-10 minutes of each class, students will
complete online keyboarding lessons to increase their accuracy, wpm,
technique, and posture.
Organize their network and google drive by subject, school year, and file
type. Store and Retrieve files in the correct folders in their drives.

Collect data in real-world situation with the help of the the teacher and
analyze data mathematically. Insert data into a spreadsheet and insert a
function to determine which method is more efficient.
Work one-on-one with teacher to improve typing skills and practice skills
using some of the following websites:
o http://www.abcya.com/keyboard.htm
o https://www.nitrotype.com/
o http://www.bbc.co.uk/guides/z3c6tfr
o http://www.slimekids.com/games/typing-games/keymory.html
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•
•

Use proper technique and posture while keyboarding.
Make folders and move files into folders.
However, the student exhibits major errors or omissions regarding the
more complex ideas and processes.
1.5
Score
1.0
Score
0.0

•

Watch video about organizing google drive:
https://youtu.be/0pdda2TS0M0. Rename and organize files in fictional
drive. Organize hard copies of files into file folders.

Partial knowledge of the 2.0 content but major errors or omissions regarding the
3.0 content
With help, a partial understanding of some of the simpler details and
processes and some of the more complex ideas and processes.
Even with help, no understanding or skill demonstrated.
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CONTENT AREA: Computer Technology

UNIT TITLE: Digital Citizen

COURSE/Grade Level: 6th Grade

UNIT DURATION: Ongoing throughout the year

MATERIALS / INSTRUCTIONAL RESOURCES FOR THIS UNIT:
●
●
●
●

●
●
●

http://www.discoveryeducation.com/DigitalSafety/
https://www.commonsense.org/education/lesson/safe-onlinetalk-6-8
http://www.discoveryeducation.com/feeds/www/media/images
/DigitalSafety/Digital_Safety_Educator_Guide_Security_FNL.pdf
https://gtm-media3.discoveryeducation.com/v3.3/CEP/CyberSecurity_student/inde
x.html
https://www.commonsensemedia.org/educators/lesson/scamsand-schemes-6-8
https://beinternetawesome.withgoogle.com/pdfs/Google_BeInte
rnetAwesome_DigitalCitizenshipSafety_Curriculum_.pdf
https://www.khanacademy.org/partnercontent/nova/cybersecurity/cyber/v/cybersecurity-101

ENDURING UNDERSTANDINGS:
●

Students recognize the rights, responsibilities and opportunities
of living, learning and working in an interconnected world and
they act and model ways to use technologies that are safe, legal
and ethical.

BIG IDEA(S):
●

Students understand human, cultural, and societal issues related to
technology and practice legal and ethical behavior.

ESSENTIAL QUESTIONS:
●
●
●
●
●
●
●

What are the opportunities/pitfalls of connecting with people online?
What are the long-term risks of sharing inappropriate information on
the Internet?
What should you do when inappropriate information is shared?
What are some tips for protecting reputations?
How can you use online content for projects safely and ethically?
What is identity theft?
How can you protect yourself from identity theft?
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WHAT SHOULD STUDENTS KNOW, UNDERSTAND, AND BE ABLE TO DO AT THE END OF THIS UNIT?
Standards, Concepts, Content, Skills, Products, Vocabulary

REFERENCE/STANDARD
i.e. GLE/CLE/MLS/ISTE

STANDARDS: Content specific standards that will be addressed in this unit.

MAJOR
STANDARD

ISTE #2 - Digital Citizen

Students recognize the rights, responsibilities and opportunities of living,
learning and working in an interconnected digital world, and they act and model
in ways that are safe, legal and ethical.

X

SUPPORTING
STANDARD

Students:
a.

b.
c.

ISTE #7 - Global Communicator

d.

cultivate and manage their digital identity and reputation and are aware of the
permanence of their actions in the digital world.
engage in positive, safe, legal and ethical behavior when using technology,
including social interactions online or when using networked devices.
demonstrate an understanding of and respect for the rights and obligations of
using and sharing intellectual property.
manage their personal data to maintain digital privacy and security and are
aware of data-collection technology used to track their navigation online.

Students use digital tools to broaden their perspectives and enrich their learning
by collaborating with others and working effectively in teams locally and
globally.

X

Students:
a.

MLS 6th grade ELA - Reading
Informational Text 1B - Comprehend
and Interpret Texts (Approaching
Texts as a Reader)

b.

use digital tools to connect with learners from a variety of backgrounds and
cultures, engaging with them in ways that broaden mutual understanding and
learning.
explore local and global issues and use collaborative technologies to work with
others to investigate solutions.

Word Meanings
●

Determine the meaning of words and phrases as they are used in the text,
including figurative, connotative, and content specific meanings using context,
affixes, or reference materials.

X
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MLS 6th grade ELA - Reading
Informational Text 1C - Comprehend
and Interpret Texts (Approaching
Texts as a Reader)

Text Features
●

MLS 6th grade ELA - Reading
Information Text 3D - Synthesize Ideas
from Multiple Texts (Approaching
Texts as a Researcher)

X

Interpret visual elements of a text including those from different media and
draw conclusions from them (when applicable).

Comprehension

X

MLS 6th grade ELA Speaking/Listening 1B - Collaborating

Questioning

X

MLS 6th grade ELA Speaking/Listening 1C - Collaborating

Viewpoints of others

X

OBJECTIVE # 1
REFERENCES/STANDARDS

●

●

●

Read and comprehend informational text independently and proficiently.

Delineate a speaker’s argument and claims in order to pose and respond to
specific questions with elaboration and detail by making comments that
contribute to the topic, text, or issue under discussion.
Review the key ideas expressed by a speaker including those presented in
diverse media and demonstrate understanding of multiple perspectives through
reflection and paraphrasing.

Students will be able to identify how to safely communicate with others online.
●
●
●

ISTE Standards for Students: 2 b, c
ISTE Standards for Students: 7 b, d
MLS ELA - Reading 1B, 1C, 3D

WHAT SHOULD STUDENTS…

UNDERSTAND?

KNOW?

BE ABLE TO DO?

Concepts; essential truths that give meaning to the
topic; ideas that transfer across situations.

Facts, Names, Dates, Places, Information,

Skills; Products

•

Students will understand the rules for safe
online messaging.

ACADEMIC VOCABULARY
•

Opportunity, pitfall, inappropriate

●

Students will be able to identify
opportunities and pitfalls of
connecting with people online.
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•

●

Students will develop strategies
to know what to do when
inappropriate information is
shared.
FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING

Students will understand the long-term
risks of sharing inappropriate information
on the Internet.
TEACHER INSTRUCTIONAL ACTIVITY

●
●

●

STUDENT LEARNING TASK

Students will understand how to protect
their reputations online.
Facilitate class discussion about
opportunities and pitfalls of connecting
with people online
Discuss Internet safety tips and share
situations with students to help them
make safe choices

INTERDISCIPLINARY CONNECTION
●

ELA

●
●
●

Identify opportunities and pitfalls in scenarios of
teens sharing their experiences about connecting
with people online
Identify if online situations would be considered
dangerous or safe.
Students complete “Who are you, really?”
activity:
https://beinternetawesome.withgoogle.com/pdf
s/Google_BeInternetAwesome_DigitalCitizenship
Safety_Curriculum_.pdf
CAREER CONNECTION

(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)

1, 2, 3

● Information Technology
● Cybersecurity
HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?

ASSESSMENT DESCRIPTION

●

DOK TARGET

Multiple-Choice Quiz (identifying safe/dangerous situations)

FORMATIVE OR
SUMMATIVE?

Formative

HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)

2, 3

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
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●

●

Assign cyberethics activity

Complete online activity about cyberethics:
https://gtm-media3.discoveryeducation.com/v3.3/CEP/CyberEthic
s_student/index.html#/intro/1

2, 3

HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
INSTRUCTIONAL ACTIVITY/METHOD

●

Provide opportunity to teach skills to
others

OBJECTIVE # 2
REFERENCES/STANDARDS

STUDENT LEARNING TASK

●

Create a digital media presentation about
keeping yourself safe online and share it with the
school

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)

3, 4

Students will understand what identity theft is and how to protect themselves from it.
●
●

ISTE Standards for Students: 2a, 2d
Common Core ELA: RI.6.4, SL.6.1.A, SL.6.1.C, SL.6.1.D
WHAT SHOULD STUDENTS…

UNDERSTAND?
Concepts; essential truths that give meaning to the
topic; ideas that transfer across situations.
● Students will understand identity theft
and why they need to protect themselves.

KNOW?
Facts, Names, Dates, Places, Information,
ACADEMIC VOCABULARY
● Identity theft, phishing, ransomware, virus,
scam, vulnerable

BE ABLE TO DO?
Skills; Products
●
●
●

Students will be able to recognize
strategies that scams artists use to
access personal information.
Students will be able to guard
against phishing and identity theft.
Students will be able to identify signs
of malicious links and emails.
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FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
TEACHER INSTRUCTIONAL ACTIVITY

●

●

●

STUDENT LEARNING TASK

Lead students through cybersecurity
activity to teach students how to stay safe
online
Facilitate a discussion about scams,
identity theft, phishing (share the
definitions)
Share how to be skeptical about any
online request for personal information

●
●
●
●

INTERDISCIPLINARY CONNECTION
●

●

●
●
●

ELA

Complete the following online activity to
learn how to stay secure online: https://gtmmedia3.discoveryeducation.com/v3.3/CEP/CyberS
ecurity_student/index.html
Create a list of information thieves look for to
take the identity of their victims.
When given fictitious emails, identify the
signs that the emails are part of a phishing
scam
Students will decide if different websites,
emails, etc. are real or fake
Complete Interland: Reality River activity
CAREER CONNECTION

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)

2, 3

Information Technology
Library/Media Specialist
Cybersecurity

HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
ASSESSMENT DESCRIPTION

●
●

Multiple-choice quiz to identify phishing scams
Give examples of emails and messages that may or may not have malicious
links and have students decide if content is dangerous or safe

FORMATIVE OR
SUMMATIVE?

Formative

Summative

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)

2, 3
3,4
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●

HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK

DOK TARGET

●

(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)

Reteach techniques to stay secure. Then,
assign the following game:
http://origin.www.netsmartzkids.org/Ad
ventureGames/InboxDefender

Practice techniques to protect themselves
from cyberattacks with the following game:
http://origin.www.netsmartzkids.org/Adven
tureGames/InboxDefender

2, 3

HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK

●

Assign Khan Academy activity

●

Learn more about cybersecurity at:
https://www.khanacademy.org/partnercontent/nova/cybersecurity/cyber/v/cybers
ecurity-101

DOK TARGET

(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)

3, 4
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Proficiency Scales – Sixth Grade – Digital Citizen
Strand: Digital Citizen
Topic/Objective: Students understand human, cultural, and societal issues related to technology and practice legal and ethical behavior.
Course/Grade Level: Computer Technology/6
Score
4.0

In addition to Score 3.0, in-depth inferences and applications that go
beyond what was taught.

3.5
Score
3.0

In addition to score 3.0 performance, in-depth inferences and applications
with partial success.
The student will be able to:
●
●
●

2.5
Score
2.0

identify opportunities and pitfalls of connecting with people online.
develop strategies to know what to do when inappropriate
information is shared.
recognize strategies that scams artists use to access personal
information.

No major errors or omissions regarding 2.0 content and partial knowledge of
the 3.0 content
There are no major errors or omissions regarding the simpler details
and processes as the student:
● recognizes or recalls specific terminology such as:
o

●

1.5
Score
1.0
Score
0.0

Opportunity, Pitfall, Inappropriate, Identity theft, Phishing,
Ransomware, Virus, Scam, Vulnerable

performs basic processes, such as:
o
o

●
●

●
●
●
●
●
●
●
●

●
●

Sample Tasks

Create a digital media presentation about keeping yourself safe online and share it with the
school.
Learn more about cybersecurity at: https://www.khanacademy.org/partnercontent/nova/cybersecurity/cyber/v/cybersecurity-101 and share new information with others.
Identify opportunities and pitfalls in scenarios of teens sharing their experiences about
connecting with people online.
Identify if online situations would be considered dangerous or safe.
Complete “Who are you, really?” activity:
https://beinternetawesome.withgoogle.com/pdfs/Google_BeInternetAwesome_DigitalCitizenship
Safety_Curriculum_.pdf
Complete the following online activity to learn how to stay secure online: https://gtm-media3.discoveryeducation.com/v3.3/CEP/CyberSecurity_student/index.html
Create a list of information thieves look for to take the identity of their victims.
When given fictitious emails, identify the signs that the emails are part of a phishing scam.
Decide if different websites, emails, etc. are real or fake.
Complete Interland: Reality River activity.
Complete online activity about cyberethics: https://gtm-media3.discoveryeducation.com/v3.3/CEP/CyberEthics_student/index.html#/intro/1
Practice techniques to protect themselves from cyberattacks with the following game:
http://origin.www.netsmartzkids.org/AdventureGames/InboxDefender

Identify the rules for safe online messaging.
Identify signs of malicious links and emails.

However, the student exhibits major errors or omissions regarding the
more complex ideas and processes.
Partial knowledge of the 2.0 content but major errors or omissions regarding
the 3.0 content
With help, a partial understanding of some of the simpler details and
processes and some of the more complex ideas and processes.
Even with help, no understanding or skill demonstrated.
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CONTENT AREA: Computer Technology

UNIT TITLE: Creative Communicator/Global Collaborator

COURSE/Grade Level: 6th Grade

UNIT DURATION: Ongoing throughout the year

MATERIALS / INSTRUCTIONAL RESOURCES FOR THIS UNIT:
• Google drive, docs, slides, email, sheets, etc.
• https://applieddigitalskills.withgoogle.com/applieddigital-skills/en/if-then-adventurestories/overview.html
ENDURING UNDERSTANDINGS:
• Students use digital tools to communicate clearly,
express themselves creatively, and collaborate
effectively in teams both locally and globally.

BIG IDEA(S):
• Students use digital tools to communicate and work collaboratively,
including at a distance, to support individual learning and contribute to the
learning of others

ESSENTIAL QUESTIONS:
• How can you reach out to a group you’re working with when you don’t live
in the same place?
• How can you use digital tools to help you communicate your complex ideas?
• How can you use digital tools to work with others to solve problems from
multiple viewpoints?
WHAT SHOULD STUDENTS KNOW, UNDERSTAND, AND BE ABLE TO DO AT THE END OF THIS UNIT?
Standards, Concepts, Content, Skills, Products, Vocabulary
REFERENCE/STANDARD
STANDARDS: Content specific standards that will be addressed in
MAJOR
SUPPORTING
i.e. GLE/CLE/MLS/ISTE
this unit.
STANDARD STANDARD
ISTE #6 - Creative Communicator
Students communicate clearly and express themselves creatively for a
X
variety of purposes using the platforms, tools, styles, formats and digital
media appropriate to their goals.
Students:
a.

b.

c.

ISTE #7 - Global Communicator

d.

choose the appropriate platforms and tools for meeting the desired
objectives of their creation or communication.
create original works or responsibly repurpose or remix digital
resources into new creations.
communicate complex ideas clearly and effectively by creating or using
a variety of digital objects such as visualizations, models or
simulations.
publish or present content that customizes the message and medium
for their intended audiences.

Students use digital tools to broaden their perspectives and enrich their
learning by collaborating with others and working effectively in teams
locally and globally.

X
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Students:
a.

b.
c.

MLS 6th grade ELA 6 - Speaking/Listening
1A - Collaborating

MLS 6th grade ELA - Speaking/Listening 1B
- Collaborating
MLS 6th grade ELA - Speaking/Listening 2A
- Presenting
MLS 6th grade ELA - Speaking/Listening 2B
- Presenting
MLS 6th grade ELA - Speaking/Listening 2C
- Presenting

d.

use digital tools to connect with learners from a variety of backgrounds
and cultures, engaging with them in ways that broaden mutual
understanding and learning.
use collaborative technologies to work with others, including peers,
experts or community members, to examine issues and problems from
multiple viewpoints.
contribute constructively to project teams, assuming various roles and
responsibilities to work effectively toward a common goal.
explore local and global issues and use collaborative technologies to
work with others to investigate solutions.

Conversations

X

Questioning

X

Verbal Delivery

X

Nonverbal

X

Multimedia

X

●

●

●

●

●

OBJECTIVE # 1
REFERENCES/STANDARDS

UNDERSTAND?
Concepts; essential truths that give meaning to the
topic; ideas that transfer across situations.

Follow rules for collegial discussions and decision making, track progress
toward specific goals and deadlines, and define individual roles as needed.

Delineate a speaker’s argument and claims in order to pose and respond to
specific questions with elaboration and detail by making comments that
contribute to the topic, text, or issue under discussion.
Speak clearly, audibly, and to the point, using conventions of language as
appropriate to task, purpose, and audience when presenting including
appropriate volume.

Position body to face the audience when speaking and make eye contact
with listeners at various intervals using gestures to communicate a clear
viewpoint.

Plan and deliver appropriate presentations based on the task, audience,
and purpose including multimedia components in presentations to clarify
claims findings and ideas.
•
•
•

Students will use digital tools to collaborate with others and share complex ideas.
ISTE Standards for Students: 6a, 6b, 6c, 6d, 7a, 7b, 7c, 7d
MLS ELA 6 - 1A, 1B, 2A, 2B, 2C

WHAT SHOULD STUDENTS…
KNOW?
Facts, Names, Dates, Places, Information,
ACADEMIC VOCABULARY

BE ABLE TO DO?
Skills; Products
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•

•

•
•

•

•

Students will understand the benefits of
collaborating with others through email
and other digital tools.
Students will understand that some digital
tools are better for collaboration than
others.

Students will be able to use digital tools
(including email with attachments) to
collaborate with other students.
• Students will be able to use digital tools
to find solutions to problems when
working in a group.
• Students will be able to provide
appropriate feedback when
collaborating with peers.
• Students will be able to collaboratively
create a product.
• Students will assign individual roles and
tasks to team members.
FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
Introduce various digital tools for
• Students will use digital tools to
2,3
collaboration and ways to use each tool
collaboratively create an If-Then
Lead classroom discussion about providing
Adventure Story.
• Provide feedback to other students’
feedback and share prompts and guidelines
ideas, using digital tools
• Determine the best platform to share
their final product and results with
others
INTERDISCIPLINARY CONNECTION
CAREER CONNECTION
• Author
ELA
• Editor
• Production Artist
HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
ASSESSMENT DESCRIPTION
FORMATIVE OR SUMMATIVE?
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
Sharing results of collaborative group
Summative
2,3
project
•

Collaborate, feedback, contribution

•

HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
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INSTRUCTIONAL ACTIVITY/METHOD
•
•

Work with small groups to discuss various
digital tools for collaboration
Provide scenarios for different situations

Possible Interventions
STUDENT LEARNING TASK

• When given different scenarios, determine

the most appropriate way to collaborate with
others

1,2

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)

HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
• Provide opportunity to collaborate on a
3,4
• Choose problem they would like to solve
project with individuals outside of their
and find others who are interested in solving
school
the same problem.
• Collaborate with others to create a solution
and share results
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Proficiency Scales – Sixth Grade – Creative Communicator/Global Collaborator
Strand: Creative Communicator/Global Collaboration

Topic/Objective: Students use digital tools to communicate and work collaboratively, including at a distance, to support individual learning and contribute to the learning of others.
Course/Grade Level: Computer Technology/6
Score
In addition to Score 3.0, in-depth inferences and applications that go beyond
4.0
what was taught.

●
●

3.5
Score
3.0

In addition to score 3.0 performance, in-depth inferences and applications with partial
success.
The student will be able to:
●
●
●
●

2.5
Score
2.0

No major errors or omissions regarding 2.0 content and partial knowledge of the 3.0
content
There are no major errors or omissions regarding the simpler details and
processes as the student:
●
●

1.5
Score
1.0
Score
0.0

use digital tools (including email with attachments) to collaborate with other
students.
use digital tools to find solutions to problems when working in a group.
provide appropriate feedback when collaborating with peers.
collaboratively create a product.

recognizes or recalls specific terminology such as:
o Collaborate, Feedback, Contribution

●

●
●

●

Sample Tasks
Choose problem they would like to solve and find others who
are interested in solving the same problem.
Collaborate with others to create a solution and share results.
Students will use digital tools to collaboratively create an IfThen Adventure Story.
https://applieddigitalskills.withgoogle.com/applied-digitalskills/en/if-then-adventure-stories/overview.html
Provide feedback to other students’ ideas, using digital tools.
Determine the best platform to share their final product and
results with others.
When given different scenarios, determine the most
appropriate way to collaborate with others.

performs basic processes, such as:
o Assign individual roles and tasks to team members.
o Identify the benefits of collaborating with others through email and
other digital tools.
o Identify which digital tools are better for collaboration than others.

However, the student exhibits major errors or omissions regarding the more
complex ideas and processes.
Partial knowledge of the 2.0 content but major errors or omissions regarding the 3.0
content
With help, a partial understanding of some of the simpler details and processes
and some of the more complex ideas and processes.
Even with help, no understanding or skill demonstrated.
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CONTENT AREA: Computer Technology

UNIT TITLE: Innovative Designer/Computational Thinker

COURSE/Grade Level: 6th Grade

UNIT DURATION: Ongoing throughout the year

MATERIALS / INSTRUCTIONAL RESOURCES FOR THIS
UNIT:
• PLTW Launch Input/Output: Computer Systems (4th
Grade)
• Laptop, Chromebook, or Computer
• Tablet

BIG IDEA(S):
• Students use critical thinking skills to plan and conduct research, manage
projects, solve problems, and make informed decisions using appropriate
digital tools and resources.

ENDURING UNDERSTANDINGS:
• Students use a variety of technologies within a
design process to solve problems in ways that
leverage the power of technology methods.

ESSENTIAL QUESTIONS:
• How do you solve problems?
• What is the best digital tool to use to help you solve a problem?
• How can the engineering design process help you solve a complex problem that
seems to have many solutions?
• What do I do when I am having trouble finding the solution to a problem?
• How can you know what the most important information is in a problem?
• How can you use technology to save yourself time when you are learning
something new?
• How can you use digital tools to broaden your understanding of the world?
• How does a computer function to solve problems?
• How can you use digital tools to collect and organize information?
WHAT SHOULD STUDENTS KNOW, UNDERSTAND, AND BE ABLE TO DO AT THE END OF THIS UNIT?
Standards, Concepts, Content, Skills, Products, Vocabulary
REFERENCE/STANDARD
STANDARDS: Content specific standards that will be addressed in this unit.
MAJOR
SUPPORTING
i.e. GLE/CLE/MLS/ISTE
STANDARD STANDARD
ISTE #4 - Innovative Designer
Students use a variety of technologies within a design process to identify and
X
solve problems by creating new, useful or imaginative solutions.
Students:
a.

b.

c.

know and use a deliberate design process for generating ideas, testing theories,
creating innovative artifacts or solving authentic problems.
select and use digital tools to plan and manage a design process that considers
design constraints and calculated risks.
develop, test and refine prototypes as part of a cyclical design process.
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d.

ISTE #5 - Computational Thinker

exhibit a tolerance for ambiguity, perseverance and the capacity to work with
open-ended problems.

Students develop and employ strategies for understanding and solving
problems in ways that leverage the power of technological methods to develop
and test solutions.

X

Students:
a.

b.
c.
d.

formulate problem definitions suited for technology-assisted methods such as
data analysis, abstract models and algorithmic thinking in exploring and finding
solutions.
collect data or identify relevant data sets, use digital tools to analyze them, and
represent data in various ways to facilitate problem-solving and decisionmaking.
break problems into component parts, extract key information, and develop
descriptive models to understand complex systems or facilitate problemsolving.
understand how automation works and use algorithmic thinking to develop a
sequence of steps to create and test automated solutions.

MLS ELA 6 - Reading Informational
Text 3D - Synthesize Ideas from
Multiple Texts (Approaching Texts
as Researchers)
MLS ELA 6 - Writing 3A c, e Approaching the Task as a Reader

Comprehension

X

Revise and Edit

X

MLS ELA 6 - Speaking and Listening
1A - Collaborating

Conversations

X

MLS Math 6 - Data Analysis,
Statistics and Probability (DSP - B)
Summarize and Describe
Distributions
MLS Math 6 - Geometry and
Measurement (GM - A) - Solve
Problems Involving Area, Surface
Area and Volume

•

Read and comprehend informational text independently and proficiently.

c. conventions of standard English and usage: Demonstrate a command of the
conventions of standard English grammar and usage, including spelling and
punctuation.
e. use technology, including the Internet, to produce and publish writing as
well as to interact and collaborate with others.
•

Follow rules for collegial discussions and decision making, track progress
toward specific goals and deadlines, and define individual roles as needed.

Display and interpret data
a.
b.

Use dot plots, histograms and box plots to display and interpret numerical data
Create and interpret circle graphs.

a.

Understand signs of numbers in ordered pairs as indicating locations in
quadrants of the Cartesian coordinate plane

Solve problems by graphing points in all four quadrants of the Cartesian
coordinate plane.

X
X
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CSTA K-12
CSTA K-12
CSTA K-12
CSTA K-12
CSTA K-12
CSTA K-12
CSTA K-12
CSTA K-12
CSTA K-12
CSTA K-12
CSTA K-12
CSTA K-12
CSTA K-12
CSTA K-12
CSTA K-12
CSTA K-12
CSTA K-12

b.

Recognize that when two ordered pairs differ only by signs, the locations of the
points are related by reflections across one or both axes.

Understand and use the basic steps in algorithmic problem solving (e.g.,
problem statement and exploration, examination of simple instances, design,
implementation, and testing). (L1:6.CT.1)
Develop a simple understanding of an algorithm (e.g., search, sequence of
events, or sorting) using computer-free exercises. (L1:6.CT.2)
Make a list of subproblems to consider while addressing a larger problem.
(L1:6.CT.5)
Use productivity technology tools (e.g., word processing, spreadsheet,
presentation software) for individual and collaborative writing, communication,
and publishing activities. (L1:6.CL.1)
Identify ways that teamwork and collaboration can support problem solving
and innovation. (L1:6.CL.3)
Use developmentally appropriate multimedia resources (e.g., interactive books
and educational software) to support learning across the curriculum.
(L1:3.CPP.2)
Construct a program as a set of step-by-step instructions to be acted out.
(L1:6.CPP.5)
Implement problem solutions using a block-based visual programming
language. (L1:6.CPP.6)
Demonstrate an appropriate level of proficiency with keyboards and other input
and output devices. (L1:6.CD.1)
Understand the pervasiveness of computers and computing in daily life (e.g.,
voice mail, downloading videos and audio files, microwave ovens, thermostats,
wireless Internet, mobile computing devices, GPS systems). (L1:6.CD.2)
Apply strategies for identifying simple hardware and software problems that
may occur during use. (L1:6.CD.3)
Demonstrate how a string of bits can be used to represent alphanumeric
information. (L1:6.CT.3)
Understand the connection between computer science and other fields.
(L1:6.CT.6)
Gather and manipulate data using a variety of digital tools. (L1:6.CPP.4)
Identify that information is coming to the computer from many sources over the
network. (L1:6.CD.4)
Recognize that computers model intelligent behavior. (L1:6.CD.6)
Discuss basic issues related to responsible use of technology and information,
and the consequences of inappropriate use. (L1:6.CGE.1)

X
X
X

X

X
X
X
X

X

X
X
X
X

X
X
X
X
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NGSS
NGSS
NGSS
NGSS
NGSS

NGSS
NGSS
OBJECTIVE # 1
REFERENCES/STANDARDS

Develop a model to generate data for iterative testing and modification of a
proposed object, tool, or process such that an optimal design can be achieved.
(MS - ETS1-4)
Analyze data from tests to determine similarities and differences among several
design solutions to identify the best characteristics of each that can be
combined into a new solution to better meet the criteria for success. (MS - ETS13)
Evaluate competing design solutions using a systematic process to determine
how well they meet the criteria and constraints of the problem. (MS - ETS1-2)
Define the criteria and constraints of a design problem with sufficient precision
to ensure a successful solution, taking into account relevant scientific principles
and potential impacts on people and the natural environment that may limit
possible solutions. (MS - ETS1-2)
Defining and Delimiting Engineering Problems - Possible solutions to a problem
are limited by available materials and resources (constraints). The success of a
designed solution is determined by considering the desired features of a
solution (criteria). Different proposals for solutions can be compared on the
basis of how well each one meets the specified criteria for success or how well
each takes the constraints into accounts. (ETS1.A)
Developing Possible Solutions - Research on a problem should be carried out
before beginning to design a solution. At whatever stage, communicating with
peers about proposed solutions is an important part of the design process, and
shared ideas can lead to improved designs. (ETS1.B)
Optimizing the Design Solution - Because there is always more than one
possible solution to a problem, it is useful to compare and test designs. (ETS1.C)

X
X

X

X

X

X
X

Students will be able to use the engineering design process to collaboratively program a
game.
•
•
•
•
•
•
•

•

ISTE Standards for Students: 4a, 4b, 4c, 4d, 5a, 5b, 5c, 5d
MLS ELA 6 - Reading Informational Text 3D
MLS ELA 6 - Writing 3A c, e
MLS ELA 6 - Speaking and Listening 1A
MLS Math 6 - Data, Statistics, and Probability B
MLS Math 6 - Geometry and Measurement - A
CSTA K-12 Standards: L1:6.CT.1, L1:6.CT.2, L1:6.CT.5, L1:6.CL.1, L1:6.CL.3, L1:3.CPP.2,
L1:6.CPP.5, L1:6.CPP.6, L1:6.CD.1, L1:6.CD.2, L1:6.CD.3, L1:6.CT.3, L1:6.CT.6, L1:6.CPP.4,
L1:6.CD.4, L1:6.CD.6, L1:6.CGE.1
NGSS: MS-ETS1-1, MS-ETS1-2, MS-ETS1-3, MS-ETS1-4, ETS1.A, ETS1.B, ETS1.C
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WHAT SHOULD STUDENTS…
KNOW?
Facts, Names, Dates, Places, Information,
ACADEMIC VOCABULARY
• Design process (ask, model, explore,
evaluate, explain), criteria, constraints,
decision matrix, engineer, input, output,
pixel, binary, data, processing,
programming (sequencing, repetitions,
conditionals, events, functions, variables)

UNDERSTAND?
BE ABLE TO DO?
Concepts; essential truths that give meaning to the topic;
Skills; Products
ideas that transfer across situations.
• Students will understand that computers are
• Students will apply general
systems of inputs, outputs, and processors that
understanding of computer
can perform many tasks very quickly.
systems to make sense of
• Students will understand that computing is a
human-made machines.
collaborative activity that fosters creativity,
• Students will use the
communication, and teamwork.
engineering design process and
• Students will understand that people use
apply technology to use the best
technology to create useful tools that make our
digital tool to solve problems.
• Students will develop efficient
lives easier.
• Students will understand that data can be
solutions to computational
collected and organized to represent
problems by breaking into submeaningful information using digital tools.
problems and identifying parts
• Students will understand that the Internet is a
that can be abstracted and
resource for research and collaboration that
modularized.
• Students will troubleshoot to
must be used in a safe and responsible way.
solve problems.
• Students will understand that the display on a
• Students will use digital tools to
digital screen corresponds to an x-y coordinate
collect and organize information.
system.
• Students will understand that modularization,
breaking problems into subproblems, and
abstraction, ignoring details while focusing on
common properties, are important steps to take
when developing solutions with technology.
• Students will understand that computer
programs do not need to be right the first time.
Testing and fixing things is normal when
programming.
FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
• Presents information about the anatomy of a
1, 2, 3, 4
• Sketch a machine and label the inputs and
computer and facilitates a class discussion
outputs
about inputs and outputs
• Read and write messages in binary code
• Facilitates lesson about binary code and pixels
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•
•
•
•

•

Facilitates group discussion about showing data
visually
Answer questions students ask when they are
learning to program a game
Assists students as they work collaboratively to
create and program a game
Leads students through the engineering design
process to solve a problem
INTERDISCIPLINARY CONNECTION
Science, Math, ELA

binary code
• Display data visually in charts/graphs to make
it easier to see patterns
• Program an interactive game, using the x-y
coordinate system, that collects data and
represents it visually
• Follow the engineering design process to
collaboratively create and program a game
CAREER CONNECTION
• Computer Science, Engineer

Successful completion and presentation of game

Summative

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
3

• Complete basic input/output activities and

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
2, 3

• Create an app or game using coding skills, such

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
3, 4

ASSESSMENT DESCRIPTION

•

• Encode and decode images with pixels and

HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
FORMATIVE OR SUMMATIVE?

HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
•

Basic input/output hands-on activities without
a computer

make connections to technology

HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK

•

Teach more advanced coding skills (JavaScript,
Python) and give students new problem to solve
with coding skills

as JavaScript or Python to solve a real-world
problem.
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Proficiency Scales – Sixth Grade – Innovative Designer/Computational Thinker
Strand: Innovative Design/Computational Thinker
Topic/Objective: Students use critical thinking skills to plan and conduct research, manage projects, solve problems, and make informed decisions using appropriate digital tools
and resources.
Course/Grade Level: Computer Technology/6
Sample Tasks
Score
In addition to Score 3.0, in-depth inferences and applications that go beyond
● Create an app or game using coding skills, such as JavaScript or
4.0
what was taught.
python to solve a real-world problem.
3.5

Score
3.0

In addition to score 3.0 performance, in-depth inferences and applications with partial
success.
The student will be able to:
•

2.5
Score
2.0

apply general understanding of computer systems to make sense of humanmade machines.
•
use the engineering design process and apply technology to use the best
digital tool to solve problems.
•
develop efficient solutions to computational problems by breaking into subproblems and identifying parts that can be abstracted and modularized.
•
troubleshoot to solve problems.
•
use digital tools to collect and organize information.
No major errors or omissions regarding 2.0 content and partial knowledge of the 3.0
content
There are no major errors or omissions regarding the simpler details and
processes as the student:
●

●

1.5
Score
1.0
Score
0.0

recognizes or recalls specific terminology such as:
o Design process (ask, model, explore, evaluate, explain), Criteria,
Constraints, Decision matrix, Engineer, Input, Output, Pixel, Binary,
Data, Processing, Programming (sequencing, repetitions,
conditionals, events, functions, variables)

•
•
•
•
•
•

•
•

Sketch a machine and label the inputs and outputs.
Read and write messages in binary code.
Encode and decode images with pixels and binary code.
Display data visually in charts/graphs to make it easier to see
patterns.
Program an interactive game, using the x-y coordinate system,
that collects data and represents it visually.
Follow the engineering design process to collaboratively create
and program a game.
Complete basic input/output activities and make connections
to technology.
Identify each step of the engineering design process when given
examples of problems and solutions.

performs basic processes, such as:
o Understand that computers are systems of inputs, outputs, and
processors that can perform many tasks very quickly.

However, the student exhibits major errors or omissions regarding the more
complex ideas and processes.
Partial knowledge of the 2.0 content but major errors or omissions regarding the 3.0
content
With help, a partial understanding of some of the simpler details and processes
and some of the more complex ideas and processes.
Even with help, no understanding or skill demonstrated.
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CONTENT AREA: Computer Technology

UNIT TITLE: Knowledge Constructor

COURSE/Grade Level: 6th Grade

UNIT DURATION: Ongoing throughout the year

MATERIALS / INSTRUCTIONAL RESOURCES FOR THIS UNIT:
●

https://applieddigitalskills.withgoogle.com/applied-digitalskills/en/technology-at-work/technology-at-work/explorecreate-communicate-introduction.html
● https://www.commonsense.org/education/lessonplans/citations-bibliographies-resources-oh-my
● https://teachbytes.com/2012/11/01/test-website-evaluationwith-10-hilarious-hoax-sites/
● https://www.commonsense.org/education/lessonplans/technology-source-evaluation
ENDURING UNDERSTANDINGS:
●

BIG IDEA(S):
●

Students apply existing knowledge to demonstrate creative thinking,
construct new knowledge, and create original works as a means of
personal or group expression.

ESSENTIAL QUESTIONS:

● How can I find the information I need quickly?
● How do I know the information I found is good and reliable?
● How do I organize the information I find when I search online?
● How can I use digital tools to share my research with others?
WHAT SHOULD STUDENTS KNOW, UNDERSTAND, AND BE ABLE TO DO AT THE END OF THIS UNIT?

Students use a variety of digital tools and resources to construct
knowledge and produce creative artifacts and meaningful
learning artifacts.

REFERENCE/STANDARD
i.e. GLE/CLE/MLS/ISTE
ISTE #3 - Knowledge Constructor

Standards, Concepts, Content, Skills, Products, Vocabulary

STANDARDS: Content specific standards that will be addressed in this unit.
Students critically curate a variety of resources using digital tools to construct
knowledge, produce creative artifacts and make meaningful learning experiences
for themselves and others.

MAJOR
STANDARD
X

SUPPORTING
STANDARD

Students:
a.

plan and employ effective research strategies to locate information and other
resources for their intellectual or creative pursuits.
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b.
c.

MLS 6th grade ELA - Reading
Informational Text 3B - Synthesize
Ideas from Multiple Texts
(Approaching Texts as a Researcher)
MLS 6th grade ELA - Writing 1A
Approaching the Task as a
Researcher

OBJECTIVE # 1
REFERENCES/STANDARDS

d.

evaluate the accuracy, perspective, credibility and relevance of information, media,
data or other resources.
curate information from digital resources using a variety of tools and methods to
create collections of artifacts that demonstrate meaningful connections or
conclusions.
build knowledge by actively exploring real-world issues and problems, developing
ideas and theories and pursuing answers and solutions.

Relationships/Texts

X

Research

X

•

•

Compare and contrast one author’s presentation of events with that of another.

Conduct research to answer a question, drawing on several sources; integrate
information using a standard citation system. Gather relevant information from
multiple print and digital sources, assess the credibility of each source, and quote
or paraphrase the data and conclusions of others while avoiding plagiarism and
providing basic bibliographic information for sources.

Students will use digital resources to find reliable information quickly and share information with others.
●
●
●

ISTE Standards for Students: 3a, 3b, 3c, 3d
MLS ELA 6 - Reading 3B
MLS ELA 6 - Writing 1A

WHAT SHOULD STUDENTS…

UNDERSTAND?
Concepts; essential truths that give meaning to the
topic; ideas that transfer across situations.
• Students will understand if information is
good and reliable.
• Students will understand the importance
of giving credit to other people’s ideas and
creations.

KNOW?
Facts, Names, Dates, Places, Information,
ACADEMIC VOCABULARY
• Address bar, omnibox, browser, search
engine, citation, plagiarism, copyright,
credibility

BE ABLE TO DO?
Skills; Products
•
•
•

Students will be able to find the
information they need quickly.
Students will be able to organize
information they find when they search
online.
Students will be able to use digital tools
to share their research with others.
237

FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
TEACHER INSTRUCTIONAL ACTIVITY
●

Share advanced search commands to help
students search for information quickly
● Share situations when people have stolen
other people’s ideas and remind students
about the importance of citing
information:
https://www.commonsense.org/educatio
n/lesson-plans/citations-bibliographiesresources-oh-my
● Evaluate 2 different articles (real and fake)
with students to determine what makes a
source credible:
https://www.commonsense.org/educatio
n/lesson-plans/technology-sourceevaluation
● Facilitate research as students find
connections between careers and
technology
INTERDISCIPLINARY CONNECTION
●

ELA

STUDENT LEARNING TASK
●
●
●

●
●
●

Practice searching the Internet using
advanced search commands
Use various sources to create a citation
page
When given a hoax website, share signs
that website is not credible:
https://teachbytes.com/2012/11/01/test
-website-evaluation-with-10-hilarioushoax-sites/
Choose a career, ask a research question,
and learn how the career is connected to
technology
Research information, create a
presentation using digital tools, and share
findings with others
Keep information organized in google
drive while researching

2,3

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)

CAREER CONNECTION
•
•
•
•
•
•
•
•
•

•

Veterinarian
Agriculture
Military
Cybersecurity
Computer Programming
Construction
Artists
Healthcare
Sports
Fashion
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HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
FORMATIVE OR
SUMMATIVE?

ASSESSMENT DESCRIPTION

●

Share findings about career connected to technology, citing sources

Summative

DOK TARGET

2,3

HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?

(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)

Possible Interventions
INSTRUCTIONAL ACTIVITY/METHOD

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)

STUDENT LEARNING TASK

●

Work with students to identify credible
● Practice identifying credible sources and
2,3
sources by viewing several examples and
sharing proof
● Practice citing sources with various
pointing out details
● Provide several sources and various
programs
programs to cite sources
HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK

●

Provide opportunity for students to teach
others

●

Create a video to show how to determine
if information is accurate or a hoax

3,4

DOK TARGET

(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
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Proficiency Scales – Sixth Grade – Knowledge Constructor
Strand: Knowledge Constructor
Topic/Objective: Students apply existing knowledge to demonstrate creative thinking, construct new knowledge, and create original works as a means of personal or group
expression.
Course/Grade Level: Computer Technology/6
Sample Tasks
Score
4.0

In addition to Score 3.0, in-depth inferences and applications that go beyond what was
taught.

3.5
Score
3.0

In addition to score 3.0 performance, in-depth inferences and applications with partial success.
The student will be able to:
•
•
•

use digital resources to find reliable information quickly
organize information they find when they search online.
use digital tools to share research with others.

•

Create a video to show how to determine if information
is accurate or a hoax.

•

Practice searching the Internet using advanced search
commands.
Use various sources to create a citation page.
When given a hoax website, share signs that website is
not credible:
https://teachbytes.com/2012/11/01/test-websiteevaluation-with-10-hilarious-hoax-sites/
Choose a career, ask a research question, and learn how
the career is connected to technology.
Research information, create a presentation using
digital tools, and share findings with others.
Keep information organized in google drive while
researching.

•
•

•
•
•
Score
2.0

2.5

No major errors or omissions regarding 2.0 content and partial knowledge of the 3.0 content
There are no major errors or omissions regarding the simpler details and processes as
the student:
●

●

Score
1.0
Score
0.0

1.5

recognizes or recalls specific terminology such as:
o Address bar, Omnibox, Browser, Search engine, Citation, Plagiarism,
Copyright, Credibility

•
•

Practice identifying credible sources and sharing proof,
after viewing several examples with teacher.
Practice citing sources with various programs.

performs basic processes, such as:
o Identify if information is good and reliable.
o Understand the importance of giving credit to other people’s ideas and
creations.

However, the student exhibits major errors or omissions regarding the more complex
ideas and processes.
Partial knowledge of the 2.0 content but major errors or omissions regarding the 3.0 content
With help, a partial understanding of some of the simpler details and processes and
some of the more complex ideas and processes.
Even with help, no understanding or skill demonstrated.
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CONTENT AREA: Computer Technology

UNIT TITLE: Empowered Learner

COURSE/Grade Level: 7th Grade

UNIT DURATION: Ongoing throughout the year

MATERIALS / INSTRUCTIONAL RESOURCES FOR THIS UNIT:
● Business and IT Center 21 from Applied Education Systems

BIG IDEAS:
Students demonstrate a sound understanding of technology concepts,
systems, and operations.

ENDURING UNDERSTANDINGS:
•

ESSENTIAL QUESTIONS:

Students understand the fundamental concepts of technology
operations and demonstrate the ability to choose, use and
troubleshoot technologies. They also leverage technology to set
and demonstrate competency in their learning goals.

●
●
●
●
●

How do I choose which technological to use and when it is
appropriate to use them?
How can I transfer what I know to new technological situations?
How can data be best stored, retrieved, and organized?
How does software enhance the productivity of the learning
environment?
How can students use learning goals to set and achieve a desired
keyboarding goal?

WHAT SHOULD STUDENTS KNOW, UNDERSTAND, AND BE ABLE TO DO AT THE END OF THIS UNIT?
Standards, Concepts, Content, Skills, Products, Vocabulary
REFERENCE/STANDARD
MAJOR
STANDARDS: Content specific standards that will be addressed in this unit.
i.e. GLE/CLE/MLS/ISTE
STANDARD
ISTE #1 - Empowered Learner

Students leverage technology to take an active role in choosing, achieving and
demonstrating competency in their learning goals, informed by the learning
sciences.
Students:

a.
b.
c.

articulate and set personal learning goals, develop strategies leveraging
technology to achieve them and reflect on the learning process itself to
improve learning outcomes.
build networks and customize their learning environments in ways that
support the learning process.
use technology to seek feedback that informs and improves their
practice and to demonstrate their learning in a variety of ways.

SUPPORTING
STANDARD

X
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d.

MLS 7th grade ELA –Writing 3A
Approaching the task as a reader

OBJECTIVE # 1
REFERENCES/STANDARDS

understand the fundamental concepts of technology operations,
demonstrate the ability to choose, use and troubleshoot current
technologies and are able to transfer their knowledge to explore
emerging technologies.

Revise and Edit
•

X

Review, revise, and edit writing with consideration for the task, purpose,
and audience.
a.

Organization and content: Introduce the topic, maintain a clear
focus throughout the text, and provide a conclusion that follows
from the text. Add or delete content and change organization to
achieve the writer's purpose

Students will work towards improving their keyboarding skills (speed & accuracy) to achieve their set learning goal.
•

ISTE #1 Empowered Learner

WHAT SHOULD STUDENTS…

UNDERSTAND?
Concepts; essential truths that give meaning to the
topic; ideas that transfer across situations.
• Students will understand proper
technique and posture while keyboarding.
• The importance of using the “touch
typing” method.

KNOW?
Facts, Names, Dates, Places, Information,
ACADEMIC VOCABULARY
• WPM
• Accuracy
• Word Wrap

TEACHER INSTRUCTIONAL ACTIVITY

STUDENT LEARNING TASK

BE ABLE TO DO?
Skills; Products
•
•
•

Set a learning goal for keyboarding speed.
Make a plan to achieve this learning goal
Evaluate progress that is being made
towards goal.
• Be able to type 35 WPM with 97%
accuracy
FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING

●

Demonstrate proper technique and
posture, while introducing new keys to
students.

●

Students will complete a keyboarding
pre-assessment to determine their
current wpm and accuracy.

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
●

1,2
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●

Offering assistance to students who are
struggling with technique and/or posture
while they are working independently.

●
●
●

INTERDISCIPLINARY CONNECTION
•

• Teacher
• Secretary
• Office clerk
• Business manager
HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?

ELA

FORMATIVE
OR
SUMMATIVE?

ASSESSMENT DESCRIPTION

•

They will develop a learning goal based
on their pre-assessment results.
Students will complete a weekly timed
writing and chart the results.
During the first 5-10 minutes of each
class, students will complete online
keyboarding lessons to increase their
accuracy, wpm, technique, and posture.
CAREER CONNECTION

DOK TARGET

(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)

Summative
1,2
Utilize Typing.com for students to complete a keyboarding assessment to
determine student wpm and accuracy
HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions

INSTRUCTIONAL ACTIVITY/METHOD

•

Work one-on-one with students, showing
them how to reach keys from the home
row. Provide additional activities for extra
practice.

STUDENT LEARNING TASK

•

Practice keyboarding skills using any of
the following websites:
o www.typing.com
o www.nitrotype.com

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
1,2

HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
243

INSTRUCTIONAL ACTIVITY/METHOD

•

Assist students with setting a new
keyboarding goal that will continue to
increase their wpm.

OBJECTIVE # 2

REFERENCES/STANDARDS

STUDENT LEARNING TASK

•

Continue to work on keyboarding skills
to meet to desired goal.

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)

1,2

Students will utilize word processing/desktop publishing software to create, edit, & format documents
•
•

ISTE 1b, 1c, 1d
MLS 7th grade ELA Writing 3A

WHAT SHOULD STUDENTS…
UNDERSTAND?
KNOW?
BE ABLE TO DO?
Concepts; essential truths that give meaning to the
Facts, Names, Dates, Places, Information,
Skills; Products
topic; ideas that transfer across situations.
ACADEMIC VOCABULARY
• Word processing
• Create professional documents
• Students will have knowledge of word
(i.e., reports, letterhead, letters,
•
Desktop
publishing
processing/desktop publishing operations
flyers, brochures) using word
• Table
and concepts that are required for the
processing/desktop publishing
• Page orientation
21st Century learner.
software.
• Graphic
• Students will understand skills and
•
Create documents/publications
• Indent
knowledge can be transferred from one
with text formatting and graphics.
• Cursor
software program to another.
•
Use word processing software to
• Cut, Copy, Paste
create tables and enter data.
• Alignment
• Margins
• Bold, italicize, underline
FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
TEACHER INSTRUCTIONAL ACTIVITY

STUDENT LEARNING TASK

DOK TARGET

(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
244

•

Introduce students to formatting
techniques in both word processing and
desktop publishing software (alignment,
margins, bold, italicize, underline,
graphics, etc.)
• Utilize teacher created videos for skills
learned in class.
INTERDISCIPLINARY CONNECTION
•

•
•

Use word processing/desktop publishing
software to create and format documents.
Apply previous computer skills to current class
assignments and projects.
CAREER CONNECTION

• Office Worker
• Advertising/Marketing
HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?

ELA

FORMATIVE OR
SUMMATIVE?

ASSESSMENT DESCRIPTION

•

2,3,4

Students will create letters/MLA reports to communicate their opinions.

Formative

HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)

2, 3, 4

Possible Interventions
ASSESSMENT DESCRIPTION

FORMATIVE OR SUMMATIVE?

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)

•

Teacher will provide additional
instructional materials to students (e.g.
videos, step by step instructions, etc.)

•
•
•

Students will utilize additional instructional
materials provided by teacher.
Students will have opportunity to re-test
summative assessments.
Students will be provided time to work with
another student in the class who has already
mastered the skill.

2, 3
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HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK

•

Provide enrichment activities for students.

•

•

OBJECTIVE # 3
REFERENCES/STANDARDS

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)

Students will have an opportunity to assist
other students who are struggling with a skill
or concept.
Students will be given additional learning
opportunities related to more advanced
technology skills.

3,4

Students will demonstrate how to use open, save, print functions
•

ISTE #1 Empowered Learner: 1b, 1d

WHAT SHOULD STUDENTS…

UNDERSTAND?
Concepts; essential truths that give meaning to the
topic; ideas that transfer across situations.
• Students will understand how software
and organization will enhance the
productivity of their learning
environment.
• Students will understand the difference
between the network and google drive

KNOW?
Facts, Names, Dates, Places, Information,
ACADEMIC VOCABULARY
• Network drive vs. google drive
• Open
• Save/Save As
• Print
• Folder
• file

TEACHER INSTRUCTIONAL ACTIVITY

STUDENT LEARNING TASK

BE ABLE TO DO?
Skills; Products
Students will be able to:
●

demonstrate how to perform open, save, &
print functions.
● create folders in their student network
drive to organize files.
● To print the appropriate information to a
selected printer.
FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING

•

Guide students to create folders in their
student network drive.

•

Use folders to organize their network
drive.

DOK TARGET

(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)

2,3
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•

•

Provide instruction on opening, saving,
and printing files.
INTERDISCIPLINARY CONNECTION
ELA

•

• Secretary
• Business owner/manager
• Receptionist
HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
FORMATIVE
OR
SUMMATIVE?

ASSESSMENT DESCRIPTION

•

Perform save, open, and print
functions.
CAREER CONNECTION

Formative

Visually show teacher the student network drive

DOK TARGET

(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)

2,3

HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
TEACHER INSTRUCTIONAL ACTIVITY

•

STUDENT LEARNING TASK

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)

•

2,3
Work individually with teacher or
other students in the room to learn the
process to open, save, & print.
•
• Utilize step by step instructions
provided by the teacher.
HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK

•

Guide students through the process of
open, saving, & printing files.
Provide students with step by step
instructions to be used as a reference.

Provide students with opportunity to
teach other students.

•

Students will create a video
demonstrating how to open, save, &
print.

DOK TARGET

3,4
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Proficiency Scales – Seventh Grade – Empowered Learner
Strand: Empowered Learner
Topic/Objective: Students demonstrate a sound understanding of technology concepts, systems, and operations.
Course/Grade Level: Computer Technology 7
Score
4.0

In addition to Score 3.0, in-depth inferences and applications that go beyond what was
taught.

Sample Tasks

•

Students are able to work on the online integration skills project.

https://learn.aeseducation.com/instructor/catalog2/CA2016/modules/BIWORDSKILLS-2016
3.5
Score
3.0

In addition to score 3.0 performance, in-depth inferences and applications with partial success.
The student will be able to:

•
•

Set a learning goal for keyboarding speed.
Make a plan to achieve this learning goal

•

•

Students will be given a keyboarding pre-test to assess their current keyboarding skills. They will
then set an individual keyboarding goal for the quarter. Students will have time each day to work
on keyboarding skills and will take a weekly timed writing. This score will be tracked each week
to monitor their progress towards the keyboarding goal. Students will have to type with 97%
accuracy, but a WPM goal will be set individually for each student.
Complete online activities that require students to complete projects utilizing word processing and
desktop publishing software.

o
2.5
Score
2.0

There are no major errors or omissions regarding the simpler details and processes as
the student:
• recognizes or recalls specific terminology such as:
• WPM
• Accuracy
• Word Wrap
• performs basic processes, such as:
• Use proper technique and posture while keyboarding.
• Make folders and move files into folders.
However, the student exhibits major errors or omissions regarding the more complex
ideas and processes.
1.5

Score
1.0
Score
0.0

No major errors or omissions regarding 2.0 content and partial knowledge of the 3.0 content

•
•
•

https://learn.aeseducation.com/instructor/catalog2/CA2016/modules/BIWORDSKILLS2016

Students will demonstrate to teacher they are able to correctly open files from their z:drive, save
files to their z:drive, and be able to correctly print from multiple software programs.
Teacher will work with students to create folders in student z:drives that will be used to help
organize classwork throughout the quarter.
Students can identify the appropriate software to use when provided with a project that needs to be
completed.

Partial knowledge of the 2.0 content but major errors or omissions regarding the 3.0 content
With help, a partial understanding of some of the simpler details and processes and
some of the more complex ideas and processes.
Even with help, no understanding or skill demonstrated.
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CONTENT AREA: Computer Technology

UNIT TITLE: Digital Citizen

COURSE/Grade Level: 7th Grade

UNIT DURATION: Ongoing throughout the year

MATERIALS / INSTRUCTIONAL RESOURCES FOR THIS UNIT:
● Business and IT Center 21 from Applied Education Systems
● www.commonsensemedia.org
● http://www.digizen.org/
● “Digital Citizenship in Schools”
● https://globaldigitalcitizen.org/13-apps-games-internet-safetyawareness
● www.netsmartz.com

BIG IDEAS:
• Students understand human, cultural, and societal issues related to
technology and practice legal and ethical behavior.

ENDURING UNDERSTANDINGS:
● Students recognize the rights, responsibilities and opportunities
of living, learning and working in an interconnected world and
they act and model ways to use technologies that are safe, legal
and ethical.

ESSENTIAL QUESTIONS:
● What can students do to keep themselves safe in the social media
environment?
● How can students manage and minimize the negative impact of their
digital footprint?
● What can students do to stand up and protect against cyberbullying?
● How can students preserve and protect their health when using
technology?
● How can students use online content for projects safely and ethically?
WHAT SHOULD STUDENTS KNOW, UNDERSTAND, AND BE ABLE TO DO AT THE END OF THIS UNIT?
Standards, Concepts, Content, Skills, Products, Vocabulary
REFERENCE/STANDARD
STANDARDS: Content specific standards that will be addressed in this unit.
MAJOR
SUPPORTING
i.e. GLE/CLE/MLS/ISTE
STANDARD
STANDARD
ISTE #2 - Digital Citizen
Students recognize the rights, responsibilities and opportunities of living, learning and
X
working in an interconnected digital world, and they act and model in ways that are safe,
legal and ethical.
Students:

a.

cultivate and manage their digital identity and reputation and are aware of the
permanence of their actions in the digital world.
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b.
c.

d.

OBJECTIVE # 1
REFERENCES/STANDARDS

engage in positive, safe, legal and ethical behavior when using technology, including
social interactions online or when using networked devices.
demonstrate an understanding of and respect for the rights and obligations of
using and sharing intellectual property.
manage their personal data to maintain digital privacy and security and are
aware of data-collection technology used to track their navigation online.

Students will demonstrate they know how to make positive, safe and appropriate choices when using technology.
• ISTE #2 Digital Citizen: 2b, 2c
WHAT SHOULD STUDENTS…
UNDERSTAND?
KNOW?
BE ABLE TO DO?
Concepts; essential truths that give meaning to the
Facts, Names, Dates, Places, Information,
Skills; Products
topic; ideas that transfer across situations.
ACADEMIC VOCABULARY
• The impact of Cyberbullying
• Cyberbullying
• Send an email with an attachment
• Technology ethics
• Digital footprint
• Communicate with others using
technology tools.
• Consequences of not make safe choices
• Netiquette
online
• Identify cyberbullying of others and
• Phishing
how to respond.
• Online communication-ex. Email, social
media.
• Understand consequences of using
technology in an inappropriate manner.
• The importance of a positive digital footprint
• Identify the importance and impact of a
person’s digital footprint
FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
● Classroom discussion/participation
1,2,3
• Videos
● Online research and activities
• Classroom discussion
● Submit assignments through email
• Modeling
(include attachment)
• www.netzmart.com
• www.commonsensemedia.com
INTERDISCIPLINARY CONNECTION
CAREER CONNECTION
• Computer programmer
• ELA
• Secretary
• Receptionist
• Counselor
• Social Worker
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HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
ASSESSMENT DESCRIPTION
FORMATIVE OR
SUMMATIVE?
•

Multiple choice/short answer quiz (cyberbullying, technology ethics)

Formative

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
1,2,3

HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK

•
•

Re-teach
Modeling

•
•
•

Cyberbullying activity
Technology Ethics activity
Online games and learning activities:
https://globaldigitalcitizen.org/13apps-games-internet-safety-awareness

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
1,2,3

HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
3,4
• Provide opportunity for students to teach
• Create multimedia presentation on
skills to others.
learned information

OBJECTIVE # 2
REFERENCES/STANDARDS

Students understand the health risks associated with excessive technology use.
• ISTE Standards for Students: 2a, 2d
WHAT SHOULD STUDENTS…
UNDERSTAND?
KNOW?
BE ABLE TO DO?
Concepts; essential truths that give meaning to the
Facts, Names, Dates, Places, Information,
Skills; Products
topic; ideas that transfer across situations.
ACADEMIC VOCABULARY
● Ergonomics
• Assess the amount of time students spend
• Students will understand the physical and
● Technology addiction
using technology
psychological dangers of excessive use of
•
Evaluate if the amount of time spent on
technology.
technology is healthy.
• Identify alternatives to technology use
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•

Students will understand the importance
of good ergonomics while using
technology

•

Demonstrate appropriate ergonomics in
the classroom

FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
• Videos
• Classroom discussion and participation 2,3
• Classroom discussion
• Record and evaluate the amount of time
• modeling
spent on technology
• www.netzmart.com
• www.commonsensemedia.com
INTERDISCIPLINARY CONNECTION
CAREER CONNECTION
• Secretary
• ELA
• Receptionist
• Counselor
• Social Worker
HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
ASSESSMENT DESCRIPTION
FORMATIVE
DOK TARGET
OR
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
SUMMATIVE?
4=Extended Thinking)
Formative
1,2,3
• Multiple choice/short answer quiz
HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
2,3
• Re-teach
• Online games and learning activities:
https://globaldigitalcitizen.org/
• Modeling
13-apps-games-internet-safetyawareness
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HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
• Provide opportunity for students to teach
• Create multimedia presentation on
3,4
skills to others.
learned information
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Proficiency Scales – Seventh Grade – Digital Citizen
Strand: Digital Citizenship
Topic/Objective: Students understand human, cultural, and societal issues related to technology and practice legal and ethical behavior.
Course/Grade Level: Computer Technology 7
Score
4.0

In addition to Score 3.0, in-depth inferences and applications that go beyond
what was taught.
3.5

Score
3.0

In addition to score 3.0 performance, in-depth inferences and applications with partial
success.

The student will be able to:

•
•
•
•
•

2.5

Score
2.0

Send an email with an attachment
Communicate with others using technology tools.
Identify cyberbullying of others and how to respond.
Understand consequences of using technology in an inappropriate manner.
Identify the importance and impact of a person’s digital footprint

No major errors or omissions regarding 2.0 content and partial knowledge of the 3.0 content

There are no major errors or omissions regarding the simpler details and
processes as the student:
• recognizes or recalls specific terminology such as:

•

•
•
•
•

Cyberbullying
Digital footprint
Netiquette
Phishing

Sample Tasks

•

Create a digital media presentation about the use of social media. The presentation will
be created for elementary, intermediate students to teach them about the positives and
negatives of social media use.

•

Student s will communicate with teacher and classmates through the use of email and shared
drives. Students will be responsible for turning in assignments by utilizing their school email
account.
Students will complete online activities about cyberbullying and its effects and handling digital
communication in personal and professional lives.
Students will complete online activities about the consequences of choices they make with their
digital footprints, managing social media accounts, and protecting themselves.
https://learn.aeseducation.com/instructor/catalog2/DL/modules/BCDIGCITIZ

•
•

•
•
•

Students will listen to various scenarios to determine good and bad digital citizenship choices.
Complete online activities about digital footprint
https://learn.aeseducation.com/instructor/catalog2/DL/modules/BCDIGCITIZ

performs basic processes, such as:

•
•

Identify the rules for safe online messaging.
Identify signs of malicious links and emails.

However, the student exhibits major errors or omissions regarding the more
complex ideas and processes.
1.5
Score
1.0
Score
0.0

Partial knowledge of the 2.0 content but major errors or omissions regarding the 3.0 content
With help, a partial understanding of some of the simpler details and processes and
some of the more complex ideas and processes.

•

Even with help, no understanding or skill demonstrated.
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CONTENT AREA: Computer Technology

UNIT TITLE: Creative Communicator/Global Collaborator

COURSE/Grade Level: 7th Grade

UNIT DURATION: Ongoing throughout the year

MATERIALS / INSTRUCTIONAL RESOURCES FOR THIS UNIT:
● Business and IT Center 21 from Applied Education Systems

BIG IDEA(S):
● Students use digital tools to communicate and work collaboratively,
including at a distance, to support individual learning and contribute
to the learning of others
ENDURING UNDERSTANDINGS:
ESSENTIAL QUESTIONS:
● Students use digital tools to communicate clearly, express
● How can I use online digital tools to share my ideas and/or projects
with others?
themselves creatively, and collaborate effectively in teams both
● What are the common tools used for collecting, organizing, and
locally and globally.
distributing information electronically?
● How can students use digital tools to find solutions to problems
when working in a group?
WHAT SHOULD STUDENTS KNOW, UNDERSTAND, AND BE ABLE TO DO AT THE END OF THIS UNIT?
Standards, Concepts, Content, Skills, Products, Vocabulary
REFERENCE/STANDARD
STANDARDS: Content specific standards that will be addressed in this unit.
MAJOR
SUPPORTING
i.e. GLE/CLE/MLS/ISTE
STANDARD
STANDARD
ISTE #6 - Creative
Students communicate clearly and express themselves creatively for a variety of
X
Communicator
purposes using the platforms, tools, styles, formats and digital media appropriate to
their goals.
Students:

a.

b.
c.

ISTE #7 - Global
Collaborator

d.

choose the appropriate platforms and tools for meeting the desired objectives
of their creation or communication.
create original works or responsibly repurpose or remix digital resources into
new creations.
communicate complex ideas clearly and effectively by creating or using a
variety of digital objects such as visualizations, models or simulations.
publish or present content that customizes the message and medium for their
intended audiences.

Students use digital tools to broaden their perspectives and enrich their learning by
collaborating with others and working effectively in teams locally and globally.

X
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Students:

a.
b.
c.

MLS 7th grade ELA Writing
1A- Research

OBJECTIVE # 1

d.

use digital tools to connect with learners from a variety of backgrounds and
cultures, engaging with them in ways that broaden mutual understanding and
learning.
use collaborative technologies to work with others, including peers, experts or
community members, to examine issues and problems from multiple
viewpoints.
contribute constructively to project teams, assuming various roles and
responsibilities to work effectively toward a common goal.
explore local and global issues and use collaborative technologies to work with
others to investigate solutions.

Approaching the Task as a Researcher
•

•

Conduct research to answer a question; gather relevant sources, print and digital;
integrate information using a standard citation system.
Gather relevant information from multiple print and digital sources, using search terms
effectively; assess the credibility and accuracy of each source; and quote or paraphrase
the data and conclusions of others while avoiding plagiarism and following a standard
format for citation.

X

Students will work with others using digital tools to find solutions to a common problem and electronically share their
ideas/projects with others
REFERENCES/STANDARDS
● ISTE #6 Creative Communicator
● ISTE #7 Global Collaborator
● MLS ELA Writing 1A
WHAT SHOULD STUDENTS…
UNDERSTAND?
KNOW?
BE ABLE TO DO?
Concepts; essential truths that give meaning to the
Facts, Names, Dates, Places, Information,
Skills; Products
topic; ideas that transfer across situations.
ACADEMIC VOCABULARY
• Students will understand the benefits of
• Collaboration
• Students will be able to use digital tools to
using digital tools to complete a task or
find solutions to problems when working in
• Digital tools
solve a problem.
a group.
• Feedback
• Students will understand how to
• Students will be able to use digital tools to
• Attachment (email)
effectively collaborate with others
electronically share ideas or projects with
through the use of digital tools.
others.
• Students will understand various way
• Appropriately provide or receive feedback
digital tools can be used to share ideas or
from a variety of audiences
projects with others.
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FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
● Students will use digital tools to
2,3
● Introduce digital tools that can be utilized
communicate/collaborate with others
for communication and collaboration in
when completing projects
the classroom
● Students will provide feedback to each
● Class discussions about appropriate ways
other on their projects.
to provide feedback to others.
● Class discussions about appropriate ways
to receive feedback from other students or
teacher.
INTERDISCIPLINARY CONNECTION
CAREER CONNECTION
● Business Manager
● ELA
HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
ASSESSMENT DESCRIPTION
FORMATIVE
DOK TARGET
OR
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
SUMMATIVE?
4=Extended Thinking)
Summative
2,3
● Share completed project with class/teacher
HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
● Work individually with groups to review
● Share projects in a small group setting 1,2
concepts
for the purpose of receiving feedback.
HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
3,4
● Provide students with opportunity to
● Students will create lessons or videos
work with students in another class or
to help struggling students
outside of our school setting.
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Proficiency Scales – Seventh Grade – Creative Communicator/Global Collaborator
Strand: Creative Communicator/Global Collaborator
Topic/Objective: Students use critical thinking skills to plan and conduct research, manage projects, solve problems, and make informed decisions using appropriate digital tools and
resources
Course/Grade Level: Computer Technology 7
Score
4.0

In addition to Score 3.0, in-depth inferences and applications that go beyond what
was taught

3.5
Score
3.0

2.5
Score
2.0

In addition to score 3.0 performance, in-depth inferences and applications with partial
success.

Sample Tasks

•

https://learn.aeseducation.com/instructor/catalog2/BF/modules/BCMKTPROJECTS

The student will be able to:
• Students will be able to use digital tools to find solutions to problems when
working in a group.
• Students will be able to use digital tools to electronically share ideas or projects
with others.

•

There are no major errors or omissions regarding the simpler details and
processes as the student:

•

No major errors or omissions regarding 2.0 content and partial knowledge of the 3.0
content

•

•

Students will be able to complete challenge activities associated with the group
problem solving project.

Students will work in groups to complete an online project that will require
them to problem solve and create a multimedia presentation to present
their ideas.

https://learn.aeseducation.com/instructor/catalog2/BF/modules/BCMKTPROJECTS

recognizes or recalls specific terminology such as:
o Collaboration
o Digital tools
o Feedback
o Attachment (email)
performs basic processes, such as:
o Emailing work to a teacher or peer with an attachment
o Sharing a document with a teacher.

When provided with different problems, the student can identify the best
digital tool to use for that scenario.

However, the student exhibits major errors or omissions regarding the more
complex ideas and processes.
1.5
Score
1.0
Score
0.0

Partial knowledge of the 2.0 content but major errors or omissions regarding the 3.0
content

With help, a partial understanding of some of the simpler details and processes
and some of the more complex ideas and processes.

•

Even with help, no understanding or skill demonstrated.
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CONTENT AREA: Computer Technology

UNIT TITLE: Innovative Designer/Computational Thinker

COURSE/Grade Level: 7th Grade

UNIT DURATION: Ongoing throughout the year

MATERIALS / INSTRUCTIONAL RESOURCES FOR THIS UNIT:
● Business and IT Center 21 from Applied Education Systems
● Spreadsheet software
● Presentation software
ENDURING UNDERSTANDINGS:
● Students use a variety of technologies within a design process to
solve problems in ways that leverage the power of technology
methods.

BIG IDEA(S):
● Students use critical thinking skills to plan and conduct research,
manage projects, solve problems, and make informed decisions using
appropriate digital tools and resources.

ESSENTIAL QUESTIONS:
● In what ways can spreadsheets be used to represent and analyze
data to facilitate problem-solving and decision making?
● How can spreadsheets be used to efficiently manage data?
● How can students use multimedia/presentation software to create
and share a presentation with a purpose?
WHAT SHOULD STUDENTS KNOW, UNDERSTAND, AND BE ABLE TO DO AT THE END OF THIS UNIT?
Standards, Concepts, Content, Skills, Products, Vocabulary
REFERENCE/STANDARD
STANDARDS: Content specific standards that will be addressed in this unit.
MAJOR
SUPPORTING
i.e. GLE/CLE/MLS/ISTE
STANDARD
STANDARD
ISTE #4 - Innovative
Students use a variety of technologies within a design process to identify and solve
X
Designer
problems by creating new, useful or imaginative solutions.
Students:

ISTE #5 - Computational
Thinker

a.

b.

know and use a deliberate design process for generating ideas, testing theories,
creating innovative artifacts or solving authentic problems.
select and use digital tools to plan and manage a design process that considers
design constraints and calculated risks.

Students develop and employ strategies for understanding and solving problems in ways
that leverage the power of technological methods to develop and test solutions.
Students:

b.

X

formulate problem definitions suited for technology-assisted methods such as
data analysis, abstract models and algorithmic thinking in exploring and finding
solutions.
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MLS 7th grade Math – Data
Analysis, Statistics, and
Probability (DSP) A

b.

collect data or identify relevant data sets, use digital tools to analyze them, and
represent data in various ways to facilitate problem-solving and decision-making.

a.
b.

Understand that a sample is a subset of a population.
Understand that generalizations from a sample are valid only if the sample is
representative of the population.
Understand that random sampling is used to produce representative samples and
support valid inferences.

Use random sampling to draw inferences about a population.
• Understand that statistics can be used to gain information about a population by
examining a sample of the population.
c.

OBJECTIVE # 1
REFERENCES/STANDARDS

X

Students will use a variety of digital tools to create a multimedia project that includes the following: text, images,
animations, transition, and is formatted with appropriate colors and background
● ISTE #4 Innovative Designer, a, b

WHAT SHOULD STUDENTS…
UNDERSTAND?
KNOW?
BE ABLE TO DO?
Concepts; essential truths that give meaning to the
Facts, Names, Dates, Places, Information,
Skills; Products
topic; ideas that transfer across situations.
ACADEMIC VOCABULARY
● Create multimedia presentations that
• Understand how to transfer what they
• Presentation
already know about technology to
• Multimedia
includes text, graphics, transitions, and
multimedia presentations
• Graphic
animations.
• Understand multimedia presentation tools
• Animations
and concepts
• Transitions
FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
● Teacher will provide class demonstrations
● Given a topic, students will create a
● 2,3
on using presentation software.
multimedia presentation
INTERDISCIPLINARY CONNECTION
CAREER CONNECTION
● ELA
• Office manager
• Teacher
• Administrator
260

HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
ASSESSMENT DESCRIPTION
FORMATIVE
DOK TARGET
OR
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
SUMMATIVE?
4=Extended Thinking)
● Students will create and present a multimedia presentation that includes
Summative
2,3,4
various concepts and techniques.
HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
● Additional practice will be provided
● Watch teacher provided videos that
1,2
● Videos demonstrating concepts of a
offer additional instruction.
● Complete practice assignments, getting
multimedia presentation will be provided
teacher help when necessary.
to students.
HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
1,2
● Additional practice will be provided
● Watch teacher provided videos that
● Videos demonstrating concepts of a
offer additional instruction.
● Complete practice assignments, getting
multimedia presentation will be provided
teacher help when necessary.
to students.
OBJECTIVE # 2

Students will analyze and manage data through the use spreadsheet software to create spreadsheets that contain the
following: shading, borders, charts, formulas, and functions (SUM, AVG, MAX, MIN).
REFERENCES/STANDARDS
● ISTE #5 Computational Thinker, a., b.
● MLS Math DSP-A
WHAT SHOULD STUDENTS…
UNDERSTAND?
KNOW?
BE ABLE TO DO?
Concepts; essential truths that give meaning to the
Facts, Names, Dates, Places, Information,
Skills; Products
topic; ideas that transfer across situations.
ACADEMIC VOCABULARY
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●
●
●
●
●
●
●

Understand how to use spreadsheets to
efficiently manage data in a changing
environment for routine activities?

Spreadsheet
Rows and Columns
Cell
Functions
Alignment
Formulas
Merge

●

Create a simple spreadsheet, enter data,
and interpret the information.
● Format a spreadsheet to allow for easy
interpretation of data (i.e. borders,
shading, bolding, etc.).
● Create a spreadsheet, enter data, and use
mathematical functions and formulas to
manipulate data.
FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
● Lessons covering skills and concepts when
● Students will create spreadsheets that
2,3
using spreadsheets.
include formatting, functions/formulas.
● Time provided in class for students to
practice skills
INTERDISCIPLINARY CONNECTION
CAREER CONNECTION
● Math
• Accounting
• Financial advisor
• Banker
HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
ASSESSMENT DESCRIPTION
FORMATIVE
DOK TARGET
OR
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
SUMMATIVE?
4=Extended Thinking)
● Students will create spreadsheets that include formatting, and
Summative
2,3
functions/formulas
HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
1,2
● Extra, individualized instruction will be
• Utilize videos provided by the teacher.
given by the teacher.
• Complete practice activities
● Additional practice assignments will be
provided for students
•
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●

Teacher provided videos with instruction
of spreadsheet skills and concepts.
HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
● Provide students with the opportunity to
● Students will be given a topic for which
3,4
learn skills and concepts in addition to the
they have to do research and gather
ones learned by the class.
data. They will use this data to design a
spreadsheet that includes functions,
formulas, and charts.
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Proficiency Scales – Seventh Grade – Innovative Designer/Computational Thinker
Strand: Innovative Design/Computational Thinker
Topic/Objective: Students use critical thinking skills to plan and conduct research, manage projects, solve problems, and make informed decisions using appropriate digital tools and resources
Course/Grade Level: Computer Technology 7
Score
4.0

In addition to Score 3.0, in-depth inferences and applications that
go beyond what was taught.
3.5

Score
3.0

The student will be able to:
• Create multimedia presentations that includes text, graphics,
transitions, and animations.

2.5
Score
2.0

Score
0.0

No major errors or omissions regarding 2.0 content and partial
knowledge of the 3.0 content

There are no major errors or omissions regarding the simpler details and
processes as the student:
• recognizes or recalls specific terminology such as:
• Presentation
• Multimedia
• Text
• Images
• Animations
• Transitions
• performs basic processes, such as:
• Adding text, images, animations, and transitions to slides.
However, the student exhibits major errors or omissions regarding the
more complex ideas and processes.
1.5

Score
1.0

In addition to score 3.0 performance, in-depth inferences and
applications with partial success.

Partial knowledge of the 2.0 content but major errors or omissions regarding
the 3.0 content
With help, a partial understanding of some of the simpler details and
processes and some of the more complex ideas and processes.

Sample Tasks

•

Use problem solving skills to complete an online integrated skills project.
https://learn.aeseducation.com/instructor/catalog2/CA2016/modules/BIINTEGSKILLS-2016

•
•
•
•

•
•
•

Given a topic, students will be able to independently create a presentation that includes text,
graphics, transitions, animations, hyperlinks, and sound files.
Students will collect data and create a spreadsheet that includes functions, formulas, and
charts.
Complete online activities to reinforce presentation and spreadsheet skills.
https://learn.aeseducation.com/instructor/catalog2/CA2016/modules/BIPPTPROJECT-2016

Students will be provided with a presentation that has already been created and will be able
to edit text and/or images, transitions, and animations.
Students will be able to identify the use of functions (sum, avg, max, min) in a spreadsheet.
Students will be able to analyze the data in pie/column chart on a spreadsheet.

•

Even with help, no understanding or skill demonstrated.
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CONTENT AREA: Computer Technology

UNIT TITLE: Knowledge Constructor

COURSE/Grade Level: 7th Grade

UNIT DURATION: Ongoing throughout the year

MATERIALS / INSTRUCTIONAL RESOURCES FOR THIS UNIT:
● Business and IT Center 21 from Applied Education Systems
ENDURING UNDERSTANDINGS:
● Students use a variety of digital tools and resources to
construct knowledge and produce creative artifacts and
meaningful learning artifacts

BIG IDEA(S):
● Students apply existing knowledge to demonstrate creative thinking,
construct new knowledge, and create original works as a means of
personal or group expression

ESSENTIAL QUESTIONS:
● How can students find information they need quickly?
● How can students verify the information they found is from a reliable
source?
● How can students organize the information they find in an online
search?
● How do students give credit to the online resources they utilize?
WHAT SHOULD STUDENTS KNOW, UNDERSTAND, AND BE ABLE TO DO AT THE END OF THIS UNIT?
Standards, Concepts, Content, Skills, Products, Vocabulary
REFERENCE/STANDARD
STANDARDS: Content specific standards that will be addressed in this unit.
MAJOR
SUPPORTING
i.e. GLE/CLE/MLS/ISTE
STANDARD
STANDARD
ISTE #3 - Knowledge
Students critically curate a variety of resources using digital tools to construct
X
Constructor
knowledge, produce creative artifacts and make meaningful learning experiences for
themselves and others.
Students:
a.

b.
c.

plan and employ effective research strategies to locate information and other
resources for their intellectual or creative pursuits.
evaluate the accuracy, perspective, credibility and relevance of information, media,
data or other resources.
curate information from digital resources using a variety of tools and methods to
create collections of artifacts that demonstrate meaningful connections or
conclusions.
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MLS 7th grade ELA Writing
1A - Research

OBJECTIVE # 1
REFERENCES/STANDARDS

Approaching the Task as a Researcher
•

•

Conduct research to answer a question; gather relevant sources, print and digital;
integrate information using a standard citation system.
Gather relevant information from multiple print and digital sources, using search terms
effectively; assess the credibility and accuracy of each source; and quote or paraphrase
the data and conclusions of others while avoiding plagiarism and following a standard
format for citation

X

Students will apply effective search strategies using keywords and identifying reliable sources
• ISTE #3 Knowledge Constructor a., b., c.
• MLS ELA Writing 1A
WHAT SHOULD STUDENTS…
UNDERSTAND?
KNOW?
BE ABLE TO DO?
Concepts; essential truths that give meaning to the
Facts, Names, Dates, Places, Information,
Skills; Products
topic; ideas that transfer across situations.
ACADEMIC VOCABULARY
• Understand that keywords and phrases
• Keywords
• Use keywords or phrases to find the
•
website
help in efficiently and effectively finding
information they need.
• webpage
information
• Evaluate Information using the different
• Search engine
• The different parts of a webpage help to
parts of a web page, using the C.R.A.A.P
• Currency
evaluate whether the information given is
method
• Reliability
helpful or not
• Authority
• Accuracy
• Point of View
• Purpose

266

FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
●
Given
a
topic,
students
will
conduct
2,3
• Familiarize students with using keywords
research using credible sites to
and search commands that will make
prepare a presentation on the given
online researching more effective.
topic.
• Provide students with a list of websites to
identify their credibility.
• Familiarize students with using keywords
and search commands that will make
online researching more effective.
• Provide students with a list of websites to
identify their credibility.
INTERDISCIPLINARY CONNECTION
CAREER CONNECTION
• office manager
• ELA
• teacher
• administrator

HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
ASSESSMENT DESCRIPTION
FORMATIVE
DOK TARGET
OR
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
SUMMATIVE?
4=Extended Thinking)
2,3
● Conduct research on a given topic. Information gathered will be organized Summative
into a presentation.
HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
1,2
• Individually help students with identify
• Looking at a variety of sources,
sources. Provide additional examples to
students will share with teacher what
help these students.
makes them credible or not.
• Provide already produced videos on
research.
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HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
3,4
● Provide students the opportunity to work
● Create a lesson or video that can be
with other students who are struggling
shared with students who have a hard
with the concept.
time understanding the material.

OBJECTIVE # 2
REFERENCES/STANDARDS

Students will summarize, organize, and cite information from a website.
• ISTE #3 Knowledge Constructor
• MLS ELA Writing 1A
WHAT SHOULD STUDENTS…
UNDERSTAND?
KNOW?
Concepts; essential truths that give meaning to the
Facts, Names, Dates, Places, Information,
topic; ideas that transfer across situations.
ACADEMIC VOCABULARY
• The difference between summarizing and
• Plagiarism
•
• Summarizing
•
copying an author’s words.
•
Direct
quote
•
• Understand the different parts of a
• Citation
webpage, that helps create the citations.
•

BE ABLE TO DO?
Skills; Products
Summarize an author’s words
Create a citation page
Effectively conduct research on a given
topic and use digital tools to organize that
data.

Understand how to use digital tools to
organize their research.
FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
2,3
• Provide students with an article that they
• Create citation pages for resources
using during research. Practice
will need to summarize and put into their
summarizing text using articles
own words.
provided by teacher.
• Provide students with a web address for a
• Use digital tools like documents,
site. Students will use this site to locate
spreadsheets, and slides to organize
the information needed to cite that page
information
and then use a digital tool to create a
citation page.
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•

Provide digital tools that can be used to
organize research data.
INTERDISCIPLINARY CONNECTION
• Math
• Science

CAREER CONNECTION
• Accounting
• Financial Advisor
• Marketing Analyst
HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
ASSESSMENT DESCRIPTION
FORMATIVE
DOK TARGET
OR
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
SUMMATIVE?
4=Extended Thinking)
2,3
● Conduct research on a given topic. Information gathered will be organized Summative
into a presentation which will include a citation page.
HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
1,2
• Work individually with students on
• Work with teacher for additional
summarizing and locating sources.
practice on summarizing and citing
sources
• Provide examples of work that has been
summarized.
HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
• Provide students with the opportunity to
• Students will be given a topic for which 3/4
learn skills and concepts in addition to the
they have to do research and gather
ones learned by the class.
data. They will use this data to design a
spreadsheet that includes functions,
formulas, and charts.
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Proficiency Scales – Seventh Grade – Knowledge Constructor
Strand: Knowledge Constructor
Topic/Objective: Students apply existing knowledge to demonstrate creative thinking, construct new knowledge, and create original works as a means of personal or group expression
Course/Grade Level: Computer Technology 7

In addition to Score 3.0, in-depth inferences and applications that go beyond
what was taught.

Score
4.0

3.5

The student will be able to:
• Use keywords or phrases to find the information they need.
• Evaluate Information using the different parts of a web page, using the
C.R.A.A.P method

Score
3.0

2.5

Score
2.0

Score
0.0

No major errors or omissions regarding 2.0 content and partial knowledge of the
3.0 content

There are no major errors or omissions regarding the simpler details and processes as
the student:
• recognizes or recalls specific terminology such as:
• Keywords, Website, Webpage, Search engine, Currency, Reliability,
Authority, Accuracy, Point of View, Purpose
• performs basic processes, such as:
• Research for answers by using keywords and phrases.
However, the student exhibits major errors or omissions regarding the more complex
ideas and processes.
1.5

Score
1.0

In addition to score 3.0 performance, in-depth inferences and applications with
partial success.

Partial knowledge of the 2.0 content but major errors or omissions regarding the 3.0 content
With help, a partial understanding of some of the simpler details and processes and
some of the more complex ideas and processes.

Sample Tasks

•

Create a video that can be utilized by other students struggling with class
concepts.
• Students will use online resources for enrichment activities:
https://learn.aeseducation.com/instructor/catalog2/DL/modules/BIWEBRESEARCH

•

Students will complete an WebQuest where they have to find the answers to multiple
questions. They will have to identify not only the answer to the question, but also the
website where the information was obtained, and the search terms used to find the answer.
• Students will be provided with an article that will have to be summarized and, in the
student’s own words. They will also be required to identify the information that is needed
to cite the article.
• Given a topic, students will use online sources to research topic and create a multimedia
project that will be shared with the class.
• Students will use online resources:
https://learn.aeseducation.com/instructor/catalog2/DL/modules/BIWEBRESEARCH

•
•
•

Students will complete a WebQuest that only requires them to provide
answers. Students have to identify how they found their answers, but not cite the
source.
students will review several scenarios and make recommendations to resolve
web research-related issues
Students will use online resources for additional help:

https://learn.aeseducation.com/instructor/catalog2/DL/modules/BIWEBRESEARCH

•

Even with help, no understanding or skill demonstrated.
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CONTENT AREA: Computer Technology

UNIT TITLE: Problem Solving and Process Thinking

COURSE/Grade Level: Project Lead the Way Design and Modeling

UNIT DURATION: Ongoing throughout the year

MATERIALS / INSTRUCTIONAL RESOURCES FOR THIS UNIT:
o Masking tape
o Bandage rolls
o String
o Rubber bands
o Heavy cardstock
o Paper fasteners
o Bubble wrap
o Craft wire
o Utility/X-Acto knife
o Wire cutter
o Craft wire
o Utility/X-Acto knives
o Wire cutter
o Tacky glue
o Any recycle/reuse materials
o Duct tape
o Velcro tape
o Felt sheets
o Craft foam
o Nylon straps
o Corrugated cardboard
o Jumbo craft sticks
o Dowel rods
o Safety pins
o Scissors
o Rulers
o PLTW Notebook
o Instant Design Challenge Rubric
o Design Process Reflection Table
o ¾-cubic-inch linking cubes
o Basic classroom or household object

BIG IDEA(S):
• Problem solving, inquiry, and process thinking are mindsets that help
teams define problems, pursue viable and ethical solutions, and/or
optimize systems.
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Isometric graph paper
Cartesian graph paper
27 ¾ inch wooden blocks
Glue
Microbits
Microbit Motors
ENDURING UNDERSTANDINGS:
ESSENTIAL QUESTIONS:
• Mindset: Ethics, analytical thinking, creativity,
•
How is a design process used to effectively develop a design solution that
persistence, iteration, and the positive role of failure are
solves a problem or address a design opportunity?
• How can computational thinking be applied when developing an
important mindsets and habits of action. They are
developed over time in problem solving processes,
engineering solution?
inquiry and computational thinking.
• How is design testing used to improve design solutions?
• Problem Solving Process and/or Design Process:
• How do computational solutions improve our society?
Many disciplines, including engineering, computer
• Why is brainstorming, research, and testing important when creating,
modifying, or improving a design solution?
science, and biomedical science, use an iterative
problem-solving process or engineering design process.
• Computational Thinking: Computational thinking can
support solving problems across many disciplines
including math, science, humanities, engineering, and
computer science.
WHAT SHOULD STUDENTS KNOW, UNDERSTAND, AND BE ABLE TO DO AT THE END OF THIS UNIT?
Standards, Concepts, Content, Skills, Products, Vocabulary
REFERENCE/STANDARD STANDARDS: Content specific standards that will be addressed in this unit.
MAJOR
SUPPORTING
i.e. GLE/CLE/MLS/ISTE
STANDARD STANDARD
MLS Science 6-8.ETS1.A.1 Define the criteria and constraints of a design problem with sufficient precision to ensure a
X
successful solution, taking into account relevant scientific principles and potential impacts
on people and the natural environment that may limit possible solutions.
o
o
o
o
o
o

MLS Science 6-8.ETS1.B.1
MLS Science 6-8.ETS1.B.2
MLS Science 6-8.ETS1.B.3
ISTE #1 - Empowered
Learner

Evaluate competing design solutions using a systematic process to determine how well
they meet the criteria and constraints of the problem.
Analyze data from tests to determine similarities and differences among several design
solutions to identify the best characteristics of each that can be combined into a new
solution to better meet the criteria for success.
Develop a model to generate data for iterative testing and modification of a proposed
object, tool, or process such that an optimal design can be achieved.
Students leverage technology to take an active role in choosing, achieving and
demonstrating competency in their learning goals, informed by the learning sciences.
Students:

X
X
X

X
272

a. articulate and set personal learning goals, develop strategies leveraging technology to
achieve them and reflect on the learning process itself to improve learning outcomes.

ISTE #2 – Digital Citizen

d. understand the fundamental concepts of technology operations, demonstrate the ability
to choose, use and troubleshoot current technologies and are able to transfer their
knowledge to explore emerging technologies.

Students recognize the rights, responsibilities and opportunities of living, learning and
working in an interconnected digital world, and they act and model in ways that are safe,
legal and ethical.

X

Students use a variety of technologies within a design process to identify and solve
problems by creating new, useful or imaginative solutions.

X

Students:
ISTE #4 - Innovative
Designer

c. Students demonstrate an understanding of and respect for the rights and obligations of
using and sharing intellectual property.

Students:
a.

b.

c.
d.

know and use a deliberate design process for generating ideas, testing theories, creating
innovative artifacts or solving authentic problems.
select and use digital tools to plan and manage a design process that considers design
constraints and calculated risks.
develop, test and refine prototypes as part of a cyclical design process.
exhibit a tolerance for ambiguity, perseverance and the capacity to work with open-ended
problems.

ISTW #5 – Computational
Thinker

Students develop and employ strategies for understanding and solving problems in ways
that leverage the power of technological methods to develop and test solutions.

NGSS 6-8 – Engineering
Design - ETS 1-1

Define a simple design problem reflecting a need or want that includes specified criteria
for success and constraints on materials, time, or cost.

NGSS 6-8 – Engineering
Design - ETS 1-2

NGSS Engineering Design
– ETS1.B

X

Students:
d. understand how automation works and use algorithmic thinking to develop a sequence
of steps to create and test automated solutions.

Generate and compare multiple possible solutions to a problem based on how well each is
likely to meet the criteria and constraints of the problem.
Developing Possible Solutions –

Research on a problem should be carried out before beginning to design a solution. At
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NGSS Engineering Design
– ETS1.C
OBJECTIVE # 1
REFERENCES/STANDARDS

whatever stage, communicating with peers about proposed solutions is an important part
of the design process, and shared ideas can lead to improved designs.
Optimizing the Design Solution –

Because there is always more than one possible solution to a problem, it is useful to
compare and test designs. (ETS1.C)

Students Describe and/or analyze moments within a problem-solving process were persistence,
iteration, and the positive aspect of failure played an important role in gaining understanding
about a problem or unexpected observation.
• ITSE 4 d
WHAT SHOULD STUDENTS…
KNOW?
BE ABLE TO DO?
Facts, Names, Dates, Places, Information,
Skills; Products
ACADEMIC VOCABULARY
• Process
• Recognize that identifying
• Iteration
complex problems, defining
them clearly, and proposing
• Persistence
• F.A.I.L. - First Attempt In Learning
solutions can be difficult and
requires persistence and
iteration.
• Describe how failure can
produce positive outcomes by
improving understanding.

UNDERSTAND?
Concepts; essential truths that give meaning to the
topic; ideas that transfer across situations.
• Students will understand that problemsolving and experimentation are cyclical,
meaning that some steps need to be
repeated as often as needed to reach the
goal.
• The goal of the design process is to create
solutions and opportunities for people and
society, while justifying costs and effort
involved.
• All solutions attempts are realistic and
based on identified design requirements
which include; specifications, constraints,
and desired features, and testable
perimeters.
FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
• Ankle Foot Orthosis
• Group Participation-Students must look at the 2,3
problem, brainstorm, research, create a
• Cube Puzzle Statistics
possible solution, and begin creating Ankle
Foot Orthosis (AFO).
• Student keeps track of things going on in their
notebook.
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•
•
•
•
•

INTERDISCIPLINARY CONNECTION
Science
Technology
Math
ELA
History
ASSESSMENT DESCRIPTION

•

•
•
•
•

CAREER CONNECTION
Teacher
Lawyer
Banker
All Careers require you to solve problems.

HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
FORMATIVE OR SUMMATIVE?

On-line survey/Notebook reflection

Formative

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
2,3,

• Compare defining moments with other students in

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
2,3

HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
•

Individual help with notebook

the group.

HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
•

Teacher can create a sample outlandish
problem for students to solve.

OBJECTIVE # 2
REFERENCES/STANDARDS
UNDERSTAND?

•
•
•

Groups work together to come up with
solutions to outlandish problems.
Students create outlandish problems
Present these in a slide.

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
3,4

Students demonstrate creativity and courage to take risks in proposing designs
• ITSE 1 a
WHAT SHOULD STUDENTS…
KNOW?
BE ABLE TO DO?
Facts, Names, Dates, Places, Information,
Skills; Products
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Concepts; essential truths that give meaning to the
topic; ideas that transfer across situations.
• Describe the importance of creativity and
risk taking in all engineering, scientific,
and computational processes.

ACADEMIC VOCABULARY

Generate ideas or build upon other ideas to
innovate.
• Develop solutions employing nontraditional techniques; novel combinations
of artifacts, tools, techniques; and
exploration of personal curiosities
throughout a creative process.
FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
• Students create their Ankle-Foot
2,3,4
• Teacher guidance as needed
Orthosis (AFO)• Students brainstorm their own ideas.
• Students meet with group to either
combine ideas or create a new one.
INTERDISCIPLINARY CONNECTION
CAREER CONNECTION
• Science
• Space & Aviation Engineers
• Technology
• Biomedical Engineers
• Math
• Marine Engineers
• ELA
• Software Development Engineers
• History
HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
ASSESSMENT DESCRIPTION
FORMATIVE OR SUMMATIVE?
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
• One Question Survey
formative
2,3
• Exit Tickets
•
•
•
•
•

Creativity
Brainstorm
Research
Invention
Innovation

•

HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
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•

Observing Students and answering
questions when necessary.

•

Creating AFO-within the group. They
can ask questions or observe the
work of others.

2,3

HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
DOK TARGET
.
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
3,4
• Hands-on learning
• Students continue finishing their
prototype.
OBJECTIVE #3
REFERENCES/STANDARDS
UNDERSTAND?
Concepts; essential truths that
give meaning to the topic; ideas
that transfer across situations.
• All solutions must be
justified through
prototyping and
experimentation

Students will Analyze problems or artifacts when developing solutions.
MLS 6-8 ETS1.B.2
WHAT SHOULD STUDENTS…
KNOW?
Facts, Names, Dates, Places, Information,
ACADEMIC VOCABULARY

Demonstrate analytical thinking when
evaluating a proposed solution, locating and
correcting errors, explaining how
something functions, gaining understanding
through experimentations, and/or justifying
the appropriateness of a solution, model, or
artifact.
FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
TEACHER INSTRUCTIONAL
STUDENT LEARNING TASK
DOK TARGET
ACTIVITY
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
• Provide Instant Challenge
• Participate in small group to work on AFO
2,3,4
Design Rubric
• Reflect on struggles.
• After first day, ask
• Participate in large group discussion on struggles.
students about the
(group dynamics, prototype not working,
project.
documentation, etc.)
• Discussion on “analyzing
a problem”
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•
•

Prototype
Analyze

BE ABLE TO DO?
Skills; Products

•

•
•

•
•
•

What struggles are they
having?
Guide students to solve
one of these struggles
(this leads the need for
Norms and Roles)
INTERDISCIPLINARY
CONNECTION
Math
Science
Technology

ASSESSMENT DESCRIPTION
•
•

Observation
Notebook Check

TEACHER INSTRUCTIONAL
ACTIVITY
•

Guide student to ask
group members for help
INSTRUCTIONAL
ACTIVITY/METHOD

•

Hands-on learning

CAREER CONNECTION
•

Career Skill for all areas.

HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
FORMATIVE OR SUMMATIVE?
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
formative
2,3
HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
• Student continues working on group tasks and
2,3
writing down important information.
HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
3,4
• Students work on establishing Roles and Norms.

OBJECTIVE #4
REFERENCES/STANDARDS
UNDERSTAND?
Concepts; essential truths that give meaning to
the topic; ideas that transfer across situations.

Students will simplify or optimize a system or process through computational thinking.
• ITSE 4 a
WHAT SHOULD STUDENTS…
KNOW?
BE ABLE TO DO?
Facts, Names, Dates, Places, Information,
Skills; Products
ACADEMIC VOCABULARY
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• Solving problems is dependent on

Explain how computational thinking is a way of
solving problems, designing systems and
understand human behavior that draws on
concepts fundamental to computer science.
FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
• Lecture
• Puzzle Project: Students list out
2,3,4
steps for putting the puzzle
together.
• Students Identify times that they
are using computational thinking.
INTERDISCIPLINARY CONNECTION
CAREER CONNECTION
• Science
• Teachers
• Math
• Coaches
• Technology
• ELA
HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
ASSESSMENT DESCRIPTION
FORMATIVE OR SUMMATIVE?
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
• Notebook entries
formative
2,3
HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
• Group-Work (Game)
• Giving directions to get from
2,3
point A. in the class to point B.
HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
• Hands-on Activity
3,4
• Students give and take directions in
drawing an object.
computational thinking.

•

Computational thinking.

•
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OBJECTIVE # 5

Students will recognize that models are used to make predictions and/or learn about phenomenon,
situations, or design.
REFERENCES/STANDARDS
• MLS 6-8 ETS1.B.2
WHAT SHOULD STUDENTS…
UNDERSTAND?
KNOW?
BE ABLE TO DO?
Concepts; essential truths that give meaning to the Facts, Names, Dates, Places, Information,
Skills; Products
topic; ideas that transfer across situations.
ACADEMIC VOCABULARY
• Different models are used for different
• Physical models
• Identify various model that may be used, which
solutions.
• Simulations
include but are not limited to physical models
(prototypes), mathematical models,
• Mathematical models
simulations, schematics, code, and 3D and 2d
• 2D-3D models
representations.
• Schematics
• Code
• Compare and contrast the various types of
models when designing a solution.
FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
• Identify the similarities and differences
• Students design an infographic or 2,3,4
between the different models.
poster of the different types of
• “Who might use this type of model”
models
• Student create a mathematical
model, “tree model” to determine
the number of pieces they can
have for their puzzle.
• Students will create 2D and 3D
models of pieces.
INTERDISCIPLINARY CONNECTION
• Math
• Science
• Technology
ASSESSMENT DESCRIPTION
•

Quizziz, Galileo, or Kahoot

•
•
•

CAREER CONNECTION
Bio-engineer
Chemical Engineer
Computer Engineer

HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
FORMATIVE OR SUMMATIVE?
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
formative
2,3
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HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
• Reteach/Review some of the projects we
• Review notebook on the different 2,3
have already done--models on display.
models that we have used for the
variety of challenges.
HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
• Hands-on instruction
• Watch video on how to use
3,4
Sketchup.
• Create a 3D model of your puzzle.

OBJECTIVE # 6
REFERENCES/STANDARDS

Identify ethical considerations that must be considered when creating solutions or opportunities.
ISTE #2 c.
WHAT SHOULD STUDENTS…
KNOW?
BE ABLE TO DO?
Facts, Names, Dates, Places, Information,
Skills; Products
ACADEMIC VOCABULARY
• Ethical considerations
• Explain how universal design considers the
• Sustainability
broadest possible spectrum of human
• Intellectual property
ability in the design of products,
• Universal design
environments and information systems

UNDERSTAND?
Concepts; essential truths that give meaning to the
topic; ideas that transfer across situations.
• Recognize that ethical considerations
include but are not limited to safety, impact
on future generations (sustainability), and
recognizing the work of others (intellectual
property)
FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
• Direct Instruction
• Summarizing and Notetaking
2,3,4
• Video
INTERDISCIPLINARY CONNECTION
CAREER CONNECTION
• Science
• Architecture
• Technology
• Civil Engineers
• Engineering
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HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
ASSESSMENT DESCRIPTION
FORMATIVE OR SUMMATIVE?
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
• One Question Survey
formative
2,3
HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
• Peer Collaboration
• Quick Research
2,3
• Video
HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
• Research
• Learn who is creating with
3,4
Universal Design or where
examples can be found.
OBJECTIVE # 7
REFERENCES/STANDARDS
UNDERSTAND?
Concepts; essential truths that give meaning to the
topic; ideas that transfer across situations.
• Students will understand that problemsolving and experimentation are cyclical,
meaning that some steps need to be repeated
as often as needed to reach the goal.
• The goal of the design process is to create
solutions and opportunities for people and
society, while justifying costs and effort
involved.

Students will apply an iterative process to solve a problem or create an opportunity that can
be justified.
• MLS 6-8 ETS1.B.1
WHAT SHOULD STUDENTS…
KNOW?
BE ABLE TO DO?
Facts, Names, Dates, Places, Information,
Skills; Products
ACADEMIC VOCABULARY
• Client
• Students will write a design brief for the
• Constraints
problem that they have.
• Criteria
• Students will be able to generate ideas
and determine what the best solutions
• Prototypes
• Brainstorm
would be.
• Iteration
• Students will be able to design a
prototype of a solution.
• Students will be able to test the
prototype.
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•

•
•
•

•
•

All solutions attempts are realistic and based
on identified design requirements which
include; specifications, constraints, and
desired features, and testable perimeters.

Students will be able to present their
solution.

FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
Teacher will provide resources for individual
• Students will participate in a
1,2,3,4
ant teams.
variety of Challenges where they
Teacher will facilitate conversations
will use the design process to:
Teacher will be available to ask students
1. Make a foot orthosis Model
2. Create a micro-bit toy or racer
questions to help them decide the next step.
3. Redesign school locker
4. Design a dog house
5. Design a puzzle
INTERDISCIPLINARY CONNECTION
CAREER CONNECTION
Science
• Interior Design
Technology
• Architecture
ASSESSMENT DESCRIPTION

•

•

Projects, Notebooks, surveys

HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
FORMATIVE OR SUMMATIVE?
Formative

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)

HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
• Teacher will provide other scenarios for
• Student defines the problem and
2,3
possible solutions. Labeling the
students to work through.
different steps
HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
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INSTRUCTIONAL ACTIVITY/METHOD
•

Choice Board with scenarios

OBJECTIVE # 8
REFERENCES/STANDARDS

STUDENT LEARNING TASK

• Students go through the design process
to solve a school related problem.

3,4

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)

Students will Analyze and describe design functionality by observation of an artifact.
• MLS 6-8 ETS1.B.2
WHAT SHOULD STUDENTS…
KNOW?
BE ABLE TO DO?
Facts, Names, Dates, Places, Information,
Skills; Products
ACADEMIC VOCABULARY
• Reverse engineering
• Deconstruct an artifact to gain
• Usability, functionality, and suitability
understanding about it functionality
• Evaluate the validity of a testing plan and
of the artifact
conclusions drawn from a process.
• Illustrate how the context in which an
artifact is used determines the
correctness, usability, functionality, and
suitability of the artifact.

UNDERSTAND?
Concepts; essential truths that give meaning to the
topic; ideas that transfer across situations.
• Describe reverse engineering as a
process that allows designers to gain
understand about the functionality of an
artifact, component, assembly, or system
• Recognize that designers must be
unbiased in reflecting and presenting
their design process. The process only
has validity through stakeholder and
peer review.
FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
• Peer Collaboration
• Students will take a puzzle apart.
2,3,4
• Draw the interlocking pieces.
• Sketch out pieces with measurements.
• Explain how to put it together.
INTERDISCIPLINARY CONNECTION
CAREER CONNECTION
•
•
•

Science
Math
Technology

ASSESSMENT DESCRIPTION

Auto mechanic
Information Technology
Repairman
HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
FORMATIVE OR SUMMATIVE?
•
•
•

DOK TARGET
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(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
2,3

Observation of group behavior
formative
Individual rubric filled out for team
members
HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
• Reteach with video.
• Deconstruct a game or toy to see how it 2,3
works.
HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
• Hands-on
3,4
• Reverse engineer an old electronic
•
•

OBJECTIVE # 9
REFERENCES/STANDARDS
UNDERSTAND?
Concepts; essential truths that give meaning
to the topic; ideas that transfer across
situations.
• Explain the importance of collecting
data from multiple sources for a
problem.

Students will Solve a problem using analytical and critical thinking skills.
ITSE 5 c.
WHAT SHOULD STUDENTS…
KNOW?
BE ABLE TO DO?
Facts, Names, Dates, Places, Information,
Skills; Products
ACADEMIC VOCABULARY

Devise and execute a plan to solve a problem.
Explain the importance of collecting data from
multiple sources for a problem.
• Analyze data and evidence to craft a conclusion
supported by evidence.
• Explain how solutions for complex problems can
require interdisciplinary collaboration to
incorporate a wide range of perspectives and
skills.
FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
•
•
•
•

data
design
execute
analyze

•
•
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TEACHER INSTRUCTIONAL ACTIVITY
•

Team Building/Ice Breaker Games

INTERDISCIPLINARY CONNECTION
• Science
• Technology
• Math
• History
• ELA
ASSESSMENT DESCRIPTION

•
•

Observation of group behavior
Survey after the activity

STUDENT LEARNING TASK
•

•

Students collaborate to solve fun
engineering puzzles.
CAREER CONNECTION
All jobs require problem solving
skills.

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
2,3,4

HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
FORMATIVE OR SUMMATIVE?
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
formative
2,3

HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
• Teacher coach students on different
• Students solve 1 min. mysteries
2,3
ways to solve a problem with team
members.
HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
• Hands-on
3,4
• Students think of problems that occur
at school. Students share possible
solutions with the principals.

OBJECTIVE # 10
REFERENCES/STANDARDS

Students will apply computational thinking to solve problems
• ITSE 5 c.
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UNDERSTAND?
Concepts; essential truths that give meaning to
the topic; ideas that transfer across situations.
• Recognize that computational thinking
can be applied to all domains.
• Understand that different algorithms
can be used to solve the same problem.

WHAT SHOULD STUDENTS…
KNOW?
Facts, Names, Dates, Places, Information,
ACADEMIC VOCABULARY
• Decompose
• Algorithm
• Tree diagram

BE ABLE TO DO?
Skills; Products

Demonstrate the ability to
decompose a problem into small
parts.
• Apply logical reasoning by
organizing the steps of an algorithm
into the correct sequence.
FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
• Hands on learning
• Students use a tree diagram to figure out
2,3,4
• Tree Diagram
how many possible combinations they can
have to put a puzzle together.
• Students have directions on how puzzles go
back together again.
• Students keep track of information in their
notebooks.
INTERDISCIPLINARY CONNECTION
CAREER CONNECTION
• Science
• Technology specialists
• Technology
• Office manager
• Math
• Engineering
• ELA
HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
ASSESSMENT DESCRIPTION
FORMATIVE OR SUMMATIVE?
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
• Observation and notebook check
formative
2,3
HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
•

287

•

Small group instruction

•

Students create tree diagrams for different
problems.

2,3

HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
• “What if….” Make the puzzle
• Students determine the number of combinations. 3,4
bigger. Change the constraints for the
• Students create the bigger puzzle.
puzzle.
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Proficiency Scales – PLTW Design and Modeling – Problem Solving and Process Thinking
Strand:

Problem Solving and Process Thinking

Topic/Objective: Students will use the design process to solve problems
Course/Grade Level: PLTW Design and Modeling
Score
4.0

In addition to Score 3.0, in-depth inferences and applications that go beyond
what was taught.

Sample Tasks

•
•
•
•
•
•
•
•
•
•
•
•
•

3.5
Score
3.0

In addition to score 3.0 performance, in-depth inferences and applications with
partial success.
The student will be able to:

•
•
•
•
•

Recognize that identifying complex problems, defining them clearly, and
proposing solutions can be difficult and requires persistence and iteration.
Describe how failure can produce positive outcomes by improving
understanding.
Generate ideas or build upon other ideas to innovate.
Develop solutions employing non-traditional techniques; novel
combinations of artifacts, tools, techniques; and exploration of personal
curiosities throughout a creative process.
Demonstrate analytical thinking when evaluating a proposed solution,
locating and correcting errors, explaining how something functions, gaining

•
•
•

Groups work together to come up with solutions to outlandish
problems.
Students create outlandish problems
Present these in a slide.
Students work on establishing Roles and Norms.
Students give and take directions in drawing an object.
Watch video on how to use Sketchup.
Create a 3D model of your puzzle.
Learn who is creating with Universal Design or where examples can be
found.
Students go through the design process to solve a school related
problem.
Reverse engineer an old electronic.
Students think of problems that occur at school. Students share
possible solutions with the principals.
Students determine the number of combinations.
Students create the bigger puzzle.

Group Participation-Students must look at the problem, brainstorm,
research, create a possible solution, and begin creating Ankle Foot
Orthosis (AFO).
Student keeps track of things going on in their notebook.
Students create their Ankle-Foot Orthosis (AFO)-Puzzle Project:
Students list out steps for putting the puzzle together.
o Students brainstorm their own ideas.
o Students meet with group to either combine ideas or create a
new one.
o Participate in small group to work on AFO
o Reflect on struggles.
o Participate in large group discussion on struggles. (group
dynamics, prototype not working, documentation, etc.)
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•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
2.5
Score
2.0

understanding through experimentations, and/or justifying the
appropriateness of a solution, model, or artifact.
Explain how computational thinking is a way of solving problems, designing
systems and understand human behavior that draws on concepts
fundamental to computer science.
Identify various model that may be used, which include but are not limited
to physical models (prototypes), mathematical models, simulations,
schematics, code, and 3D and 2d representations.
Compare and contrast the various types of models when designing a
solution.
Explain how universal design considers the broadest possible spectrum of
human ability in the design of products, environments and information
systems
Students will write a design brief for the problem that they have.
Students will be able to generate ideas and determine what the best
solutions would be.
Students will be able to design a prototype of a solution.
Students will be able to test the prototype.
Students will be able to present their solution.
Deconstruct an artifact to gain understanding about it functionality
Evaluate the validity of a testing plan and conclusions drawn from a process.
Illustrate how the context in which an artifact is used determines the
correctness, usability, functionality, and suitability of the artifact.
Devise and execute a plan to solve a problem.
Explain the importance of collecting data from multiple sources for a
problem.
Analyze data and evidence to craft a conclusion supported by evidence.
Explain how solutions for complex problems can require interdisciplinary
collaboration to incorporate a wide range of perspectives and skills.
Demonstrate the ability to decompose a problem into small parts.
Apply logical reasoning by organizing the steps of an algorithm into the
correct sequence.

No major errors or omissions regarding 2.0 content and partial knowledge of the 3.0
content

•
•
•
•
•

•
•
•
•
•
•
•
•

There are no major errors or omissions regarding the simpler details and
processes as the student:

•
•

•

•

recognizes or recalls specific terminology such as:
• Process
• Iteration
• Persistence
• F.A.I.L. - First Attempt In Learning

•
•

Students Identify times that they are using computational thinking.
Students infographic or Poster of the different types of models
Student create a mathematical model, “tree model” to determine the
number of pieces they can have for their puzzle.
Students will create 2D and 3D models of pieces.
Students will participate in a variety of Challenges where they will use
the design process to:
1. Make a foot orthosis Model
2. Create a micro-bit toy or racer
3. Redesign school locker
4. Design a dog house
5. Design a puzzle
Students will take a puzzle apart.
Draw the interlocking pieces.
Sketch out pieces with measurements.
Explain how to put it together.
Students collaborate to solve fun engineering puzzles.
Students use a tree diagram to figure out how many possible
combinations they can have to put a puzzle together.
Students have directions on how puzzles go back together again.
Students keep track of information in their notebooks.

Compare defining moments with other students in the group.
Creating AFO-within the group. They can ask questions or observe the
work of others.
Student continues working on group tasks and writing down
important information.
Giving directions to get from point A. in the class to point B.
Review notebook on the different models that we have used for the
variety of challenges.
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•

•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Creativity
Brainstorm
Research
Invention
Innovation
Prototype
Analyze
Computational thinking.
Physical models
Simulations
Mathematical models
2D-3D models
Schematics
Code
Ethical considerations
Sustainability
Intellectual property
Universal design
Client
Constraints
Criteria
Prototypes
Brainstorm
Iteration
Reverse engineering
Usability, functionality, and suitability of the artifact
performs basic processes, such as:
• Design Process
• Problem Solving

•
•
•
•
•
•

Quick Research
Video
Student defines the problem and possible solutions. Labeling the
different steps
Deconstruct a game or toy to see how it works.
Students solve 1 min. Mysteries
Students create tree diagrams for different problems.

However, the student exhibits major errors or omissions regarding the more
complex ideas and processes.
1.5
Score
1.0
Score
0.0

Partial knowledge of the 2.0 content but major errors or omissions regarding the 3.0
content

With help, a partial understanding of some of the simpler details and processes
and some of the more complex ideas and processes.

•

Even with help, no understanding or skill demonstrated.
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CONTENT AREA: Computer Technology

UNIT TITLE: Technical Knowledge and Skills

COURSE/Grade Level: Project Lead the Way Design and Modeling

UNIT DURATION: Ongoing throughout the year

MATERIALS / INSTRUCTIONAL RESOURCES FOR THIS UNIT:
BIG IDEA(S):
• Computer Programs: Sketchup, Geogebra, OpenSim
• Every career field requires specific knowledge and skills.
• 3D printer
• Engineering Notebook
ENDURING UNDERSTANDINGS:
ESSENTIAL QUESTIONS:
• Modeling: Designing and creating models are essential to
• How are sketches used to document and communicate design ideas
engineering design and problem-solving processes. Models are
with accuracy?
• Why is accurate measurement, precise dimensioning, and thorough
used to represent an artifact or a system to better understand
its attributes and/or behavior. Models can be physical,
documenting necessary for both mechanical dissection and creative
mathematical, computer-generated, and or/or simulated
problem solving?
• Measurement, Conversions, and Estimation: A common
• How does using a CAD application benefit an engineer?
measurement system is essential to design accuracy for
• How can mathematical modeling help designers understand a
design?
sketches, models, and prototypes. Measuring and
dimensioning objects using appropriate tools and converting
• Why would a designer choose to communicate a solid object design
with two-dimensional sketches rather than a three-dimensional
between two measurement systems are critical effectively
model?
communicate and collaborate on design solutions.
• Spatial Visualization: Sketching allows designers to quickly
• How do coordinate systems help engineers with their modeling?
communicate ideas with accurate dimensions and
• How has the evolution of rapid prototyping tool impacted design
fabrication?
details. Using technology, two-dimensional sketches can be
represented in a three-dimensional solid model. Solid models
• How are modeling and simulation used in various professions?
allow designers to view multiple aspects and perspectives of a
design.
• Tools and Technology: There are a variety of tools and
technology used during the different stages of an engineering
design or problem-solving process. They include, but are not
limited to, measuring tools, drawing tools, software
applications including computer-aided design (CASD),
computer algebra system (CAS) applications, modeling and
simulation, data representation, and online resources.
WHAT SHOULD STUDENTS KNOW, UNDERSTAND, AND BE ABLE TO DO AT THE END OF THIS UNIT?
Standards, Concepts, Content, Skills, Products, Vocabulary
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REFERENCE/STANDARD
i.e. GLE/CLE/MLS/ISTE
MLS Science --6-8 ETS1
Developing Possible Solutions
B.3
ISTE 3
Knowledge Constructor
(c)
OBJECTIVE # 1
REFERENCES/STANDARDS

STANDARDS: Content specific standards that will be addressed in this
unit.
• Develop a model to generate data for iterative testing and
modification of a proposed object, tool, or process such that an
optimal design can be achieved.
• Students critically curate a variety of resources using digital tools to
construct knowledge, produce creative artifacts and make
meaningful learning experiences for themselves and others.

MAJOR
STANDARD

X

SUPPORTING
STANDARD

X

Student will apply a mathematical model to represent an authentic situation.
• MLS ETS1.B3
• ITSE 3c
WHAT SHOULD STUDENTS…
UNDERSTAND?
KNOW?
BE ABLE TO DO?
Concepts; essential truths that give meaning to the
Facts, Names, Dates, Places, Information,
Skills; Products
topic; ideas that transfer across situations.
ACADEMIC VOCABULARY
• Recognize that mathematical equations
• Tables
• Use mathematical equations to
can help in the creation of models.
• Equations
create models, tables, charts, and
• Charts
simulations.
FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
• Online instruction
2,3,4
• Students will create a tree diagram to determine
• Classroom instruction
how many combinations to create puzzles with 4,5,
and 6 parts.
INTERDISCIPLINARY CONNECTION
CAREER CONNECTION
• Science
• Statisticians
• Mathematicians
• Math
• Business Leaders/owners
ASSESSMENT DESCRIPTION

•

One Question Survey

HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
FORMATIVE OR SUMMATIVE?
Formative

HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
2,3,4
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Possible Interventions
STUDENT LEARNING TASK

INSTRUCTIONAL ACTIVITY/METHOD
•

Small Group work

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
2,3

• Students will work together to create tree
diagrams, tables, and charts.

HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
3,4
• Hands on exercise.
• During the testing of the cube puzzle, Students will
determine the average time for completing the puzzle.

OBJECTIVE # 2
REFERENCES/STANDARDS

UNDERSTAND?
Concepts; essential truths that give meaning
to the topic; ideas that transfer across
situations.
• Recognize that models use a level of
abstraction to represent a simplified
version of a complex phenomenon.

Students will use computer models and simulations to study an authentic system.
• MLS ETS1.B3
• ITSE 3c
WHAT SHOULD STUDENTS…
KNOW?
BE ABLE TO DO?
Facts, Names, Dates, Places, Information,
Skills; Products
ACADEMIC VOCABULARY

Evaluate what kind of problems can be
solved using modeling and simulation.
• Use models and simulations to better
understand a system.
• Interpret models and simulations to make
predictions.
• Identify parameters in a data model.
• Observe and analyze the effect of the
parameters on a data model.
• Analyze the degree to which a computer
model accurately represents the real
world.
FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
•

Simulations

•
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•

Pair and Share

INTERDISCIPLINARY CONNECTION
• Science
• Math
ASSESSMENT DESCRIPTION

•
•

Observation
Notebook Notes

•

•

Students use OPENSIM to see and
compare the gate of a normal walk and
the gait of a child with CP.
CAREER CONNECTION
Physical Therapist

(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
2,3,4

HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
FORMATIVE OR SUMMATIVE?
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
formative
2,3

HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
• Choice board
• Students look at other types of simulators 2,3

HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
3,4
• Hands-on
• Quick research--What professions use
simulators?

OBJECTIVE #3
REFERENCES/STANDARDS

UNDERSTAND?
Concepts; essential truths that give meaning to
the topic; ideas that transfer across situations.

Students will construct a computerized generated solid model.
• MLS ETS1.B3
• ITSE 3c
WHAT SHOULD STUDENTS…
KNOW?
BE ABLE TO DO?
Facts, Names, Dates, Places, Information,
Skills; Products
ACADEMIC VOCABULARY
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Develop solid models using two-dimensional
geometric shapes and three dimensional
geometric primitives.
• Construct new solid models using geometric
primitives with additive and subtractive
methods.
• Apply geometric and dimensional constraints
to solid model designs.
• Generate section views in a three-dimensional
model to communicate two dimensional
figures and internal dimensions.
FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
• Instruct students how to use Geogebra
• Students learn the different
2,3,4
to make shapes
components of Geogebra and
• Instruct students how to do the same in
Sketchup to create a model.
Sketchup
INTERDISCIPLINARY CONNECTION
CAREER CONNECTION
• Science
• Architect
• Math
• Interior Design
HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
ASSESSMENT DESCRIPTION
FORMATIVE OR SUMMATIVE?
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
• Students create puzzle pieces based on
formative
2,3
their 2D drawings with dimensions
• Quizziz
HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
• Student complete simple shapes on 1,2
• Small group work
Geogebra and Sketchup
•

Building 3-D models involves combining
2-D shapes to create the new 3-D
models

•
•
•

CAD Computer Aided Design
Geogebra
Sketchup

•

HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
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INSTRUCTIONAL ACTIVITY/METHOD
•

Inquiry based

OBJECTIVE #4
REFERENCES/STANDARDS

STUDENT LEARNING TASK

• Students create their own 3D model or
put one together that is already created.

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
3,4

Students will create a physical model or prototype.
• MLS Science ETS1.B3
• ITSE 3c
WHAT SHOULD STUDENTS…
UNDERSTAND?
KNOW?
BE ABLE TO DO?
Concepts; essential truths that give meaning to the
Facts, Names, Dates, Places, Information,
Skills; Products
topic; ideas that transfer across situations.
ACADEMIC VOCABULARY
• Prototype
• Construct a prototype based on design
• Data must be analyzed to improve design.
documentation
• Conduct prototype testing to identify design
flaws or additional needs.
• Analyze and interpret testing data collected
and make modifications to optimize the
design or process
FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
• Introduce Activity
• Students create a prototype of a
2,3,4
ankle foot orthosis. (AFO)
• Students test it to see if it keeps a
child with CP from walking on
their toes.
INTERDISCIPLINARY CONNECTION
CAREER CONNECTION
• Science
• Civil Engineer
• Math
• Biomedical Engineer
HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
ASSESSMENT DESCRIPTION
FORMATIVE OR SUMMATIVE?
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
• Student presentation of AFO
formative
2,3
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HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
• Teacher coach students on different ways
• Students will make necessary
2,3
to solve a problem with team members.
changes to AFO to fit the need of
the child.
HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
• Hands-on
3,4
• Students will make a physical model of
a dog house for a Bassett Hound or Chow

OBJECTIVE #5
REFERENCES/STANDARDS

Students will measure and present values appropriate to standards of accuracy and precision.
• MLS ETS1.B3
• ITSE 3c
WHAT SHOULD STUDENTS…
UNDERSTAND?
KNOW?
BE ABLE TO DO?
Concepts; essential truths that give meaning to the
Facts, Names, Dates, Places, Information,
Skills; Products
topic; ideas that transfer across situations.
ACADEMIC VOCABULARY
• Students understand how different
• Accuracy
• Students will identify the proper tool to
countries use different measuring units.
• Precision
use to measure and dimension with
• Students understand that there are different
• Dimensions
accuracy and precision
tools for different types of measurement.
• Surface area
• Students will Identify the conversion factor
• Students understand the importance of
• Volume
needed to express a quantity in different
• Ruler
units.
being accurate and precise when measuring.
• Hatch marks
• Students should be able to identify the
• Dial caliper
different parts of the dial caliper.
• Metric Units
FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
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•

•
•

•
•

•
•

(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
2,3,4

Practice using measuring skills in
a variety of exercises provided by
PLTW.
INTERDISCIPLINARY CONNECTION
CAREER CONNECTION
Science
• Scientist
• Builders
Math
• Designers
HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
ASSESSMENT DESCRIPTION
FORMATIVE OR SUMMATIVE?
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
Observation of group behavior
formative
2,3
Individual rubric filled out for team
members
HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
Provide video clips that cover the parts of
1,2
• Additional measuring activities
the unit they have missed.
Working in teams to measure during
challenges.
Hands-on Activity. Facilitate where needed

•

HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
• Challenge students to redesign a room or
• Students will redesign a room or
3,4
locker
locker

OBJECTIVE #6
REFERENCES/STANDARDS

Translate and interoperate between 2D and 3D design representations
• MLS ETS1.B3
• ITSE 3c
WHAT SHOULD STUDENTS…
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UNDERSTAND?
KNOW?
BE ABLE TO DO?
Concepts; essential truths that give meaning to the
Facts, Names, Dates, Places, Information,
Skills; Products
topic; ideas that transfer across situations.
ACADEMIC VOCABULARY
• Differentiate between two-dimensional and
• Specifications
• Interpret multi-view drawings,
three-dimensional models including the
• Dimensions
specifications, dimensions,
• Annotations
strengths and limitations of each
annotations
FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
• Hands-on - “Draw This….”
• Students create multi-view drawings
2,3,4
with dimensions, and annotations. They
exchange papers with a partner and
recreate what they see.
INTERDISCIPLINARY CONNECTION
CAREER CONNECTION
• Science
• Construction Workers
• Architect
HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
ASSESSMENT DESCRIPTION
FORMATIVE OR SUMMATIVE?
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
• Student descriptions in their notebook
Formative
2,3,4
HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK

•

Peer Collaboration

•

More building of blocks and creating
sketches.

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
1,2

HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
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•

Hands-On

OBJECTIVE #7
REFERENCES/STANDARDS
UNDERSTAND?
Concepts; essential truths that give meaning
to the topic; ideas that transfer across
situations.
• Sketching is used as a
communicational tool.

•

Give students a variety of blocks to
build. Have students draw their
creation and add dimensions

3,4

Students will sketch and/or interpret perspective, isometric, and multi-view drawings with adequate
attention to standards and critical annotations.
• MLS ETS1.B3
• ITSE 3c
WHAT SHOULD STUDENTS…
KNOW?
BE ABLE TO DO?
Facts, Names, Dates, Places, Information,
Skills; Products
ACADEMIC VOCABULARY
•
•
•
•

Perspective
Thumbnail
Isometric
Multi-view sketches

•
•

•

Recognize perspective, thumbnail, isometric
and multi-view sketches.
Recognize that isometric drawings of an object
are used to provide information that a
perspective drawing may not be able to show.
Create a rapid, accurate sketch to
communicate ideas.

FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
• Create perspective, thumbnail,
2,3
• Model activity
isometric and multi-view sketches.
HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
ASSESSMENT DESCRIPTION
FORMATIVE OR SUMMATIVE?
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
formative
2,3,
• Notebook checks and projects
HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
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•

Teamwork, students will be paired
with others to work on sketches.

•

Students will view and draw examples
from video clips.

1,2

HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
• Challenge them to draw more
• None
challenging objects or to participate in
the PBS global challenges or other
events.
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Proficiency Scales – PLTW Design and Modeling – Technical Knowledge and Skills
Strand: Technical Knowledge and Skills
Topic/Objective: Students will use Mathematical Equations to Create Models
Course/Grade Level: Project Lead the Way Design and Modeling
Score
4.0

In addition to Score 3.0, in-depth inferences and applications that go beyond what
was taught.

Sample Tasks

•
•
•
•
•
•
•

3.5
Score
3.0

In addition to score 3.0 performance, in-depth inferences and applications with partial
success.

•
•
•
•
•
•
•
•
•
•
•
•
•

Recognize that mathematical equations can be used to create models through
tables, charts, and simulations.
Evaluate what kind of problems can be solved using modeling and simulation.
Use models and simulations to better understand a system.
Interpret models and simulations to make predictions.
Identify parameters in a data model.
Observe and analyze the effect of the parameters on a data model.
Analyze the degree to which a computer model accurately represents the real
world.
Develop solid models using two-dimensional geometric shapes and three
dimensional geometric primitives.
Construct new solid models using geometric primitives with additive and
subtractive methods.
Apply geometric and dimensional constraints to solid model designs.
Generate section views in a three-dimensional model to communicate two
dimensional figures and internal dimensions
Construct a prototype based on design documentation
Conduct prototype testing to identify design flaws or additional needs.

•
•
•
•
•
•
•
•

During the testing of the cube puzzle, Students will determine the
average time for completing the puzzle.
Quick research--What professions use simulator’s?
Students create their own 3D model or put one together that is
already created.
Students will make a physical model of a dog house for a Basset
Hound or Chow
Challenge students to redesign a room or locker
Give students a variety of blocks to build. Have students draw
their creation and add dimensions
Challenge them to draw more challenging objects or to participate
in the PBS global challenges or other events.

Students will create a tree diagram to determine how many
combinations to create puzzles with 4,5, and 6 parts.
Students use OPENSIM to see and compare the gate of a normal
walk and the gait of a child with CP.
Students learn the different components of Geogebra and
Sketchup to create a model.
Students create a prototype of a ankle foot orthosis. (AFO)
Students test it to see if it keeps a child with CP from walking on
their toes.
Practice using measuring skills in a variety of exercises provided
by PLTW.
Students create multi-view drawings with dimensions, and
annotations. They exchange papers with a partner and recreate
what they see.
Create perspective, thumbnail, isometric and multi-view sketches.
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•
•
•
•
•
•
•
•
2.5
Score
2.0

Analyze and interpret testing data collected and make modifications to optimize
the design or process
Students will Identify the proper tool to use to measure and dimension with
accuracy and precision
Students will Identify the conversion factor needed to express a quantity in
different units.
Students should be able to identify the different parts of the dial caliper.
Interpret multi-view drawings, specifications, dimensions, annotations.
Recognize perspective, thumbnail, isometric and multi-view sketches.
Recognize that isometric drawings of an object are used to provide information
that a perspective drawing may not be able to show.
Create a rapid, accurate sketch to communicate ideas.

No major errors or omissions regarding 2.0 content and partial knowledge of the 3.0
content

There are no major errors or omissions regarding the simpler details and
processes as the student:
• recognizes or recalls specific terminology such as:
• Tables, Equations, Charts, Simulations, CAD Computer Aided Design,
Geogebra, Sketchup, Prototype Accuracy, Precision, Dimensions,
Surface area, Volume, Ruler, Hatch marks, Dial caliper, Metric Units,
Specifications, Dimensions, Annotation, Perspective, Thumbnail,
Isometric, Multi-view sketches
However, the student exhibits major errors or omissions regarding the more
complex ideas and processes.
1.5

Score
1.0
Score
0.0

Partial knowledge of the 2.0 content but major errors or omissions regarding the 3.0
content

With help, a partial understanding of some of the simpler details and processes and
some of the more complex ideas and processes.

•
•
•
•
•
•

Students will work together to create tree diagrams, tables, and
charts.
Student complete simple shapes on Geogebra and Sketchup
Students will make necessary changes to AFO to fit the need of the
child.
Practice using measuring skills in a variety of exercises provided
by PLTW
More building of blocks and creating sketches
Students will view and draw examples from video clips.

•

Even with help, no understanding or skill demonstrated.
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CONTENT AREA: Computer Technology

UNIT TITLE: Professional Practices and Communication

COURSE/Grade Level: Project Lead the Way Design and Modeling

UNIT DURATION: Ongoing throughout the year

MATERIALS / INSTRUCTIONAL RESOURCES FOR THIS UNIT:
• Computers
• PLTW book
• Notebook (Professional Standards are found on cover)

BIG IDEA(S):
• Professional standards guide all interactions while attempting to
solve a problem, gain understanding, optimizing a system, or
creating an opportunity.

ENDURING UNDERSTANDINGS:
ESSENTIAL QUESTIONS:
• Collaboration: Effective problem solving, experimentation, and/or
•
Why is communication of design ideas with teams and with
stakeholders important throughout the design process?
design are most often conducted within teams.
• Communication: Communication can often be categorized as
• What role do team norms play in making a collaborative team
more successful?
technical communication or professional communication.
• Project Management: The discipline of carefully projecting or
• Why is it important for an engineer to be aware of criteria and
the constraints when designing a project?
planning, organizing, motivating and controlling resources to
• How does documentation play a critical role in each step of the
achieve specific goals and meet specific success criteria.
• Career Awareness: It is important to prepare a flexible education
design process?
plan that matches your interests, knowing that you can change or
• Why are teams of people more successful than an individual
modify that plan as you discover more about career opportunities.
when solving problems?
WHAT SHOULD STUDENTS KNOW, UNDERSTAND, AND BE ABLE TO DO AT THE END OF THIS UNIT?
REFERENCE/STANDARD
i.e. GLE/CLE/MLS/ISTE
ITSE # 6
Creative Communicator

Standards, Concepts, Content, Skills, Products, Vocabulary
STANDARDS: Content specific standards that will be addressed in this unit.
Students communicate clearly and express themselves creatively for a variety of purposes
using the platforms, tools, styles, formats and digital media appropriate to their goals.
Students:

a.

b.
c.

choose the appropriate platforms and tools for meeting the desired objectives of
their creation or communication.
create original works or responsibly repurpose or remix digital resources into new
creations.
communicate complex ideas clearly and effectively by creating or using a variety of
digital objects such as visualizations, models or simulations.

MAJOR
SUPPORTING
STANDARD STANDARD
X
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ITSE #7
Global Collaborator

ITSE #2
Digital Citizen

d.

Students use digital tools to broaden their perspectives and enrich their learning by
collaborating with others and working effectively in teams locally and globally.
Students:

ISTE #5
Computational Thinker

MLS ELA Writing 1A
Research

b. use collaborative technologies to work with others, including peers, experts
or community members, to examine issues and problems from multiple
viewpoints.
c. contribute constructively to project teams, assuming various roles and
responsibilities to work effectively toward a common goal.

Students recognize the rights, responsibilities and opportunities of living, learning and
working in an interconnected digital world, and they act and model in ways that are safe,
legal and ethical.
Students:

ITSE #1
Empowered Learner

publish or present content that customizes the message and medium for their
intended audiences.

c. demonstrate an understanding of and respect for the rights and obligations
of using and sharing intellectual property.

Students leverage technology to take an active role in choosing, achieving and
demonstrating competency in their learning goals, informed by the learning sciences.
Students:

a.

articulate and set personal learning goals, develop strategies leveraging technology
to achieve them and reflect on the learning process itself to improve learning
outcomes.

Students develop and employ strategies for understanding and solving problems in ways
that leverage the power of technological methods to develop and test solutions.
Students:

b.

collect data or identify relevant data sets, use digital tools to analyze them,
and represent data in various ways to facilitate problem-solving and decisionmaking.

Approaching the task as a researcher:
•

•

Conduct research to answer a question; gather relevant sources, print and digital;
integrate information using a standard citation system.
Gather relevant information from multiple print and digital sources, using search
terms effectively; assess the credibility and accuracy of each source; and quote or
paraphrase the data and conclusions of others while avoiding plagiarism and
following a standard format for citation

X

X

X

X

X
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OBJECTIVE # 1
REFERENCES/STANDARDS
UNDERSTAND?
Concepts; essential truths that give meaning to the
topic; ideas that transfer across situations.
•
Diversity in a group allows for more
knowledge, skills, and perspectives. This
can help create the best solution to a
problem.
• People need recognition for their
contributions.

Students will collaborate effectively on a diverse and multidisciplinary team.
• ITSE 7b
WHAT SHOULD STUDENTS…
KNOW?
BE ABLE TO DO?
Facts, Names, Dates, Places, Information,
Skills; Products
ACADEMIC VOCABULARY
• Collaboration
• Describe how diverse perspectives in
• Contribution
collaboration typically produce the best
• Feedback
results in a process.
• Perspectives
• Identify and value the contributions of
each team member.
• Norms
• Illustrate successful collaboration through
effective communications and constructive
feedback
• Apply team norms to encourage
productivity and define how a team will
function and measure its success.
• Identify and evaluate positive and negative
behaviors that impact the team’s
effectiveness.
• Recognize individual strengths when
defining roles and responsibilities.
• Recall that there are a wide range of
collaboration tools available today that
allow teams to share documents and
collaborate remotely and in person.

FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
• List and discuss strengths. Have students
2,3,4
• Students self-reflect and share their
sign up for the different roles that they feel individual strengths both personal and
strong in)/ Then divide students into
educational.
groups.
• Students will assume roles (project
• List and discuss norms.
manager, secretary, builder/tester,
• What does a “Synergized” Group look like.
presenter) during activities and projects.
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INTERDISCIPLINARY CONNECTION
• Math
• Science
• Technology
ASSESSMENT DESCRIPTION

•
•

Group Observation
Self and Team Evaluation Survey

• Small groups will discuss which norms

they would like to have.
CAREER CONNECTION
• Project Manager
• Secretary
• Engineer/Scientist
HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
FORMATIVE OR SUMMATIVE?
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
Formative
2,3,4

HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
• Review of the group norms
2,3,4
• Adjusting one’s own behavior
• Group Intervention time
• Recording incidents.
• Students who insist that they must work
• Alternative Assignment (working in a
alone, will still need to share their work
groups of two)
with other groups.
HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
• Choice Board for those who finish a project • Students continue to work on completing 3,4
early.
the project

OBJECTIVE # 2
REFERENCES/STANDARDS

UNDERSTAND?

Students will communicate effectively for specific purposes and settings.
• ITSE 6a
• MLS ELA Writing 1A
WHAT SHOULD STUDENTS…
KNOW?
BE ABLE TO DO?
Facts, Names, Dates, Places, Information,
Skills; Products
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Concepts; essential truths that give meaning to the
topic; ideas that transfer across situations.
Professional guidelines and standards

ACADEMIC VOCABULARY

Identify guidelines and standards that
govern technical communication such as
ANSI.
• Distinguish technical communication
artifacts that capture a process, including
but not limited to engineering notebooks,
laboratory journals, technical
presentations, sketches, technical
drawings, design briefs, design reviews,
laboratory reports, and code.
• Demonstrate best practices that are
widely accepted by professionals when
they communicate such as how to present
visual media, oral presentations, and
professional correspondence.
• Communicate to meet the needs of the
audience and be appropriate to the
situation.
• Demonstrate proper elements of written
and electronic communication (spelling,
grammar and formatting) at all times
when communicating with a team or
stakeholder in a process.
FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
• Model Notebooks
• Students will use notebooks daily to
2,3,4
• Notebook check for design briefs during
keep track of their learning
the following projects: AFO, cube puzzle,
(drawings, measurements, and
statistics.
and floor plan.
• For the following projects students
will write design briefs: AFO, cube
puzzle, and floor plan
INTERDISCIPLINARY CONNECTION

•
•
•
•
•
•

Standards
Engineering Notebook
Technical presentations
Sketches
Technical drawings
Design briefs

•

CAREER CONNECTION
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•

ELA
ASSESSMENT DESCRIPTION

•
•

Written brief
Visual Presentation

Inventors
Scientists
Doctors
HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
FORMATIVE OR SUMMATIVE?
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
formative
2,3
•
•
•

HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
• Model
• Evaluating of others work
2,3
• Peer Teaching
• Rewriting Brief

HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
3,4
• Hands-on Learning
• Research and video of business
standards.

OBJECTIVE #3
REFERENCES/STANDARDS

UNDERSTAND?
Concepts; essential truths that give meaning to
the topic; ideas that transfer across situations.
Recognize that the validity of sources will
provide credibility to one’s arguments

Students will construct and communicate informed decisions supported by evidence.
• ITSE 6c
• MLS ELA Writing 1A
WHAT SHOULD STUDENTS…
KNOW?
BE ABLE TO DO?
Facts, Names, Dates, Places, Information,
Skills; Products
ACADEMIC VOCABULARY
• Research
• Recognize that the validity of
• Evidence
sources will provide credibility to
one’s arguments.
• Use current and accurate research
and testing documentation.
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Identify the difference between
subjective and objective
information.
FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
• Direct Instruction
• Students will use and cite digital information.
2,3,4
INTERDISCIPLINARY CONNECTION
CAREER CONNECTION
• ELA
• Researcher
• Engineer
HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
ASSESSMENT DESCRIPTION
FORMATIVE OR SUMMATIVE?
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
• Research
formative
2,3
HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
• Direct Instruction
• Find credible sources using a process.
2,3
(C.R.A.A.P.)
•

HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
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•
•

Hands-on Learning
Peer Tutoring

• Short research project

3,4

OBJECTIVE #4
REFERENCES/STANDARDS

Students will justify decisions and provide rationales when making tradeoffs between resources.
• ISTE 5b
WHAT SHOULD STUDENTS…
UNDERSTAND?
KNOW?
BE ABLE TO DO?
Concepts; essential truths that give meaning to the
Facts, Names, Dates, Places, Information,
Skills; Products
topic; ideas that transfer across situations.
ACADEMIC VOCABULARY
Recognize that processes involve tradeoffs when
• Tradeoffs
Demonstrate sound judgement when making
weighing the need against effort and resources
decisions regarding resources and their potential
available.
tradeoffs.
FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
• Hands-on
• Create a Decision Matrix
2,3,4
INTERDISCIPLINARY CONNECTION
CAREER CONNECTION
• Math
• Project Manager
• Science
• Business
HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
ASSESSMENT DESCRIPTION
FORMATIVE OR SUMMATIVE?
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
• One Question Survey--Explain why you used formative
2,3
this resource/model
HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
• Direct Instruction
• Fill in a matrix based on a scenario.
2,3
HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
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•
•

Hands-on Learning
Peer Tutoring

OBJECTIVE #5
REFERENCES/STANDARDS

• Create a poster on how to make a

decision.
• Help others understand the process.

3,4

Students will Identify the variety of careers related to engineering, biomedical sciences, and computer
science.
• MLS ELA Writing 1A
WHAT SHOULD STUDENTS…
KNOW?
BE ABLE TO DO?
Facts, Names, Dates, Places, Information,
Skills; Products
ACADEMIC VOCABULARY

UNDERSTAND?
Concepts; essential truths that give
meaning to the topic; ideas that
transfer across situations.
• Students should recognize the
• Occupational Handbook
• Explore a variety of careers related to
education and credentialing
• Associations
engineering, biomedical sciences, and
requirements for careers in
computer science.
engineering, biomedical
science and computer science.
FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
TEACHER INSTRUCTIONAL
STUDENT LEARNING TASK
DOK TARGET
ACTIVITY
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
• Discovery/Inquiry
• Interest Survey
2,3,4
• Researching
INTERDISCIPLINARY CONNECTION
CAREER CONNECTION
• Science
• Engineers
• Software Engineers
• Biomedical Engineers
ASSESSMENT DESCRIPTION
•

Presentation/Poster/Brochure
of desired career
TEACHER INSTRUCTIONAL
ACTIVITY

HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
FORMATIVE OR SUMMATIVE?

formative

2,3

HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
STUDENT LEARNING TASK

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
DOK TARGET
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•

Direct Instruction

INSTRUCTIONAL
ACTIVITY/METHOD
•
•

Hands-on Learning
Peer Tutoring

OBJECTIVE #6
REFERENCES/STANDARDS

•

Notebook-Summary

2,3

(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)

HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
3,4
• Use a decision matrix to help you decide what type of
Engineering, Technology, or Biomedical career/job you
would like
Students will describe the role, connections between disciplines, and impact of engineering,
biomedical science, and computer science on society.
• ISTE 5b
• MLS ELA Writing 1A
WHAT SHOULD STUDENTS…
KNOW?
BE ABLE TO DO?
Facts, Names, Dates, Places, Information,
Skills; Products
ACADEMIC VOCABULARY
• Proactive
• Demonstrate personal responsibility and
• Responsibility
initiative for independent learning,
• Engineering
keeping in mind that technology and
• Biomedical Science
processes will always evolve.
• Computer Science

UNDERSTAND?
Concepts; essential truths that give meaning to
the topic; ideas that transfer across situations.
• Recognize that engineering, biomedical
science, and computer science fields
impact various career paths, industries
and our society.
• Describe the impact of engineering,
biomedical science, and computer
science on invention and innovation
FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
• Student Self-assessment
• Participation in Learning Surveys and
2,3,4
Career Interest Survey
INTERDISCIPLINARY CONNECTION
CAREER CONNECTION
• Math
• Medical
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Computers
Engineering
HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
ASSESSMENT DESCRIPTION
FORMATIVE OR SUMMATIVE?
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
• Surveys
formative
2,3
HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
• Conferencing
• Short Research
2,3
HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
• Hands-on Learning
3,4
• Short research project
• Peer Tutoring
•
•

Science
Technology

•
•
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Proficiency Scales – PLTW Design and Modeling – Professional Practices and Communication
Strand: Professional Practices and Communication
Topic/Objective: Students will demonstrate effective professional communication and collaboration skills.
Course/Grade Level: Project Lead the Way Design and Modeling
Score
4.0

In addition to Score 3.0, in-depth inferences and applications that go beyond what was
taught.

Sample Tasks

•
•
•
•
•
•
•

3.5
Score
3.0

In addition to score 3.0 performance, in-depth inferences and applications with partial success.
The student will be able to:

•
•
•
•
•
•
•
•
•

Describe how diverse perspectives in collaboration typically produce the best results
in a process.
Identify and value the contributions of each team member.
Illustrate successful collaboration through effective communications and constructive
feedback
Apply team norms to encourage productivity and define how a team will function and
measure its success.
Identify and evaluate positive and negative behaviors that impact the team’s
effectiveness.
Recognize individual strengths when defining roles and responsibilities.
Recall that there are a wide range of collaboration tools available today that allow
teams to share documents and collaborate remotely and in person.
Identify guidelines and standards that govern technical communication such as ANSI.
Distinguish technical communication artifacts that capture a process, including but not
limited to engineering notebooks, laboratory journals, technical presentations,
sketches, technical drawings, design briefs, design reviews, laboratory reports, and
code.

•
•
•
•
•
•

Career interview with someone in Technology, Engineering,
or Medical Field.
Short research project
Peer Tutoring
Use a decision matrix to help you decide what type of
Engineering, Technology, or Biomedical career/job you
would like
Create a poster on how to make a decision.
Help others understand the process.
Research and video of business standards.

Students will use notebooks daily to keep track of their
learning (drawings, measurements, and statistics.
For the following projects students will write design
briefs: AFO, cube puzzle, and floor plan
Create a Decision Matrix
Interest Survey
Researching
Participation in Learning Survey’s and Career Interest
Survey
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•
•
•
•
•
•
•
•
2.5
Score
2.0

Score
0.0

No major errors or omissions regarding 2.0 content and partial knowledge of the 3.0 content

There are no major errors or omissions regarding the simpler details and processes as
the student:
• recognizes or recalls specific terminology such as:
• Collaboration, Contribution, Feedback, Perspectives, Norms, Standards,
Engineering Notebook, Technical presentations, Sketches, Technical
drawings, Design briefs, Research, Evidence, Tradeoffs, Occupational
Handbook, Associations, Proactive, Responsibility
However, the student exhibits major errors or omissions regarding the more complex
ideas and processes.
1.5

Score
1.0

Demonstrate best practices that are widely accepted by professionals when they
communicate such as how to present visual media, oral presentations, and professional
correspondence.
Communicate to meet the needs of the audience and be appropriate to the situation.
Demonstrate proper elements of written and electronic communication (spelling,
grammar and formatting) at all times when communicating with a team or stakeholder
in a process.
Recognize that the validity of sources will provide credibility to one’s arguments.
Use current and accurate research and testing documentation.
Identify the difference between subjective and objective information.
Demonstrate sound judgement when making decisions regarding resources and their
potential tradeoffs.
Explore a variety of careers related to engineering, biomedical sciences, and computer
science.

•
•
•
•
•

Evaluating of others work
Rewriting Brief
Fill in a matrix based on a scenario.
Notebook-Summary
Students will make necessary changes to AFO to fit the
need of the child

Partial knowledge of the 2.0 content but major errors or omissions regarding the 3.0 content

With help, a partial understanding of some of the simpler details and processes and some
of the more complex ideas and processes.
Even with help, no understanding or skill demonstrated.
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CONTENT AREA: Computer Technology

UNIT TITLE: Knowledge Constructor

COURSE/Grade Level: App Creators

UNIT DURATION: Ongoing

MATERIALS / INSTRUCTIONAL RESOURCES FOR THIS UNIT:
• PLTW Curriculum
• Mit App Inventor

BIG IDEA(S):
• Students critically curate a variety of resources using digital tools to
construct knowledge, produce creative artifacts and make
meaningful learning experiences for themselves and others.
ESSENTIAL QUESTIONS:
• What do programming best practices look like?

ENDURING UNDERSTANDINGS:
• Students critically curate a variety of resources using digital tools
to construct knowledge, produce creative artifacts and make
meaningful learning experiences for themselves and others.
WHAT SHOULD STUDENTS KNOW, UNDERSTAND, AND BE ABLE TO DO AT THE END OF THIS UNIT?
REFERENCE/STANDARD
i.e. GLE/CLE/MLS/ISTE
ISTE #3 - Knowledge Constructor

Standards, Concepts, Content, Skills, Products, Vocabulary
STANDARDS: Content specific standards that will be addressed in this unit.
Students critically curate a variety of resources using digital tools to construct
knowledge, produce creative artifacts and make meaningful learning experiences
for themselves and others.

MAJOR
STANDARD
X

SUPPORTING
STANDARD

Students:
a. plan and employ effective research strategies to locate information and other
resources for their intellectual or creative pursuits.
b. evaluate the accuracy, perspective, credibility and relevance of information,
media, data or other resources.
c. curate information from digital resources using a variety of tools and methods
to create collections of artifacts that demonstrate meaningful connections or
conclusions.
d. build knowledge by actively exploring real-world issues and problems,
developing ideas and theories and pursuing answers and solutions.
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OBJECTIVE # 1
REFERENCES/STANDARDS

Create and store data during the execution of a program.
ISTE #3 - Knowledge Constructor
WHAT SHOULD STUDENTS…
UNDERSTAND?
KNOW?
BE ABLE TO DO?
Concepts; essential truths that give meaning to the topic; ideas that
Facts, Names, Dates, Places,
Skills; Products
transfer across situations.
Information,
ACADEMIC VOCABULARY
• Data: With the aid of computational power, a tremendous
• Pair programming
• Describe ways data can be
quantity of data can quickly and efficiently process and
• Variables
stored in a digital device.
analyze to help solve a problem.
• Data Types
• Store, access, and update data
• Initialize
stored in variables
• Trace table
(temporary data).
• Assignment statement
FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept,
3=Strategic Thinking, 4=Extended
Thinking)
• Define terms and Go through the TraceTable with students.
• Students will develop a game
2
called Germ Fighter (PLTW
• Facilitate in game development
resource)
INTERDISCIPLINARY CONNECTION
CAREER CONNECTION
• Game Developer
• Science, Math, Health
HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
ASSESSMENT DESCRIPTION
FORMATIVE OR SUMMATIVE?

•

Game

Formative

HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK

2

DOK TARGET
(1=Recall, 2=Skill/Concept,
3=Strategic Thinking, 4=Extended
Thinking)
DOK TARGET
(1=Recall, 2=Skill/Concept,
3=Strategic Thinking, 4=Extended
Thinking)
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•

Facilitate with Game

•

Paired Teams can get
assistance from other teams.

2

HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK

•

Facilitate

•

OBJECTIVE # 2
REFERENCES/STANDARDS

“Stand-ups” Students share
what they have learned.

3

DOK TARGET
(1=Recall, 2=Skill/Concept,
3=Strategic Thinking, 4=Extended
Thinking)

Collect, process, and analyze real or simulated data.
ISTE #3 - Knowledge Constructor
WHAT SHOULD STUDENTS…
UNDERSTAND?
KNOW?
BE ABLE TO DO?
Concepts; essential truths that give meaning to the topic; ideas that
Facts, Names, Dates, Places,
Skills; Products
transfer across situations.
Information,
ACADEMIC VOCABULARY
• Data: With the aid of computational power, a tremendous
• View
• Collect, process, and interpret data
quantity of data can quickly and efficiently process and
• Controller Layer
to gain insight on a problem and
• Model Layer
draw conclusions.
analyze to help solve a problem.
• List
• Analyze, break down, and explain
the logic of an algorithm
FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
• Compare/Contrast the different types of layers.
• Charades--PLTW
2
• Facilitate in learning
•

INTERDISCIPLINARY CONNECTION
Computer Science

•

CAREER CONNECTION
Game Developer
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HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
ASSESSMENT DESCRIPTION
FORMATIVE OR SUMMATIVE?
•

Charades App

Formative

2

HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK

•

•

Facilitate roundtable discussions.

•

Student will work in pairs
but can get help from
other groups.

2

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)

HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
• Serve as resources for
3
Teacher Facilitator
other students
• Student Stand-ups-sharing what they
learned.
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Proficiency Scales – PLTW App Creators – Knowledge Constructor
Strand: Knowledge Constructor

Topic/Objective: Students critically curate a variety of resources using digital tools to construct knowledge, produce creative artifacts and make
meaningful learning experiences for themselves and others.
Course/Grade Level: App Creators
Score
4.0

Score
3.0

Score
2.0

In addition to Score 3.0, in-depth inferences and applications that
go beyond what was taught.

3.5 In addition to score 3.0 performance, in-depth inferences and
applications with partial success.

The student will be able to:
• Describe ways data can be stored in a digital device.
• Store, access, and update data stored in variables
(temporary data).
• Collect, process, and interpret data to gain insight on a
problem and draw conclusions.
• Analyze, break down, and explain the logic of an
algorithm

2.5 No major errors or omissions regarding 2.0 content and partial
knowledge of the 3.0 content
There are no major errors or omissions regarding the simpler
details and processes as the student:
•

recognizes or recalls specific terminology such as:
• Pair programming
• Variables
• Data Types
• Initialize

Sample Tasks

•

•

•

Student’s choose a field (example “sports”). They choose a
devise (radar gun) and describe how the devise collects,
process, and interpret data.
Students design app of their choosing that collects, process,
or interprets data.
Students use examples and ideas from PLTW resources to
create an app.

Students will work in teams to create tables and flow charts for their
apps.
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•
•
•
•
•
•
•

Trace table
Assignment statement
View
Controller Layer
Model Layer
List

performs basic processes, such as:
• Research for answers by using keywords and
phrases.

However, the student exhibits major errors or omissions
regarding the more complex ideas and processes.

Score
1.0
Score
0.0

1.5 Partial knowledge of the 2.0 content but major errors or
omissions regarding the 3.0 content

With help, a partial understanding of some of the simpler details
and processes and some of the more complex ideas and
processes.
Even with help, no understanding or skill demonstrated.
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CONTENT AREA: Computer Technology

UNIT TITLE: Creative Communicator/Global Collaborator

COURSE/Grade Level: App Creators

UNIT DURATION: Ongoing

MATERIALS / INSTRUCTIONAL RESOURCES FOR THIS UNIT:
PLTW Curriculum
Common Sense Media

BIG IDEA(S):
Students communicate clearly and express themselves creatively for a
variety of purposes using the platforms, tools, styles, formats and
digital media appropriate to their goals.
Students use digital tools to broaden their perspectives and enrich
their learning by collaborating with others and working effectively
in teams locally and globally

ENDURING UNDERSTANDINGS:
ESSENTIAL QUESTIONS:
Collaboration: Effective collaboration requires an ability to function
What does effective teamwork look like?
within teams and is often necessary for successful problem
How do diverse perspectives of team members impact a solution?
solving, experimentation or design work.
Communication: Effectively communicating orally and in writing for
a given audience is an essential skill for success in all fields.
WHAT SHOULD STUDENTS KNOW, UNDERSTAND, AND BE ABLE TO DO AT THE END OF THIS UNIT?
REFERENCE/STANDARD
i.e. GLE/CLE/MLS/ISTE
ISTE #6 - Creative Communicator

Standards, Concepts, Content, Skills, Products, Vocabulary
STANDARDS: Content specific standards that will be addressed in this
unit.
Students communicate clearly and express themselves creatively for a variety
of purposes using the platforms, tools, styles, formats and digital media
appropriate to their goals.

Students:
a. choose the appropriate platforms and tools for meeting the desired
objectives of their creation or communication.
b. create original works or responsibly repurpose or remix digital resources
into new creations.
c. communicate complex ideas clearly and effectively by creating or using a
variety of digital objects such as visualizations, models or simulations.

MAJOR
STANDARD
X

SUPPORTING
STANDARD
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ISTE #7 - Global Collaborator

d. publish or present content that customizes the message and medium for
their intended audiences.
Students use digital tools to broaden their perspectives and enrich their
learning by collaborating with others and working effectively in teams locally
and globally.

X

Students:
a. use digital tools to connect with learners from a variety of backgrounds and
cultures, engaging with them in ways that broaden mutual understanding and
learning.
b. use collaborative technologies to work with others, including peers, experts
or community members, to examine issues and problems from multiple
viewpoints.
c. contribute constructively to project teams, assuming various roles and
responsibilities to work effectively toward a common goal.
d. explore local and global issues and use collaborative technologies to work
with others to investigate solutions.
OBJECTIVE # 1
REFERENCES/STANDARDS
UNDERSTAND?
Concepts; essential truths that give meaning to the topic;
ideas that transfer across situations.
Effective and Efficient problem solving requires
cooperation, communication, contribution, and
responsibility

Collaborate effectively on a diverse team
ISTE #7 - Global Collaborator
WHAT SHOULD STUDENTS…
KNOW?
BE ABLE TO DO?
Facts, Names, Dates, Places,
Skills; Products
Information,
ACADEMIC VOCABULARY
Norms
Describe how diverse perspectives in
Contribution
collaboration typically produce the best
On Task
results in a process.
Apply team norms to encourage productivity
Cooperation
and define how a team will function and
Communication
measure its success.
Roles
Recognize individual strengths when defining
Responsibility
roles and responsibilities.
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FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
Participation in app creation
2 or 3
Discussion on past experience of working in groups.
activities and projects
INTERDISCIPLINARY CONNECTION
CAREER CONNECTION
Engineer
Science
Biomedical (Dr. and Nurse Health
teams.
HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
ASSESSMENT DESCRIPTION
FORMATIVE OR SUMMATIVE?
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
Teacher Observation Rubric
Formative
2
Student Reflection Rubric
Formative
HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
Student reflects on his/her personal
2
Student/Teacher conference
contribution and group reaction.

HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
Research/Presentation on what
3
Facilitator
makes good working teams better
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OBJECTIVE # 2
REFERENCES/STANDARDS

Document a process according to professional standards.
ISTE #6 - Creative Communicator
WHAT SHOULD STUDENTS…
UNDERSTAND?
KNOW?
BE ABLE TO DO?
Concepts; essential truths that give meaning to
Facts, Names, Dates, Places,
Skills; Products
the topic; ideas that transfer across situations.
Information,
ACADEMIC VOCABULARY
Data can be created and presented in a
Documentation
Present data and information through a variety of
variety of formats.
Project Log/Journal
accepted means such as: graphs, charts, images,
Graphs
video, schematics, code, 3D models, or simulations
Charts
Images
Video
Code
FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
“What your journal should do for you, and
Project Log/Journal where all types 2
why it is important to keep one.
of data and information can be
found.
INTERDISCIPLINARY CONNECTION
CAREER CONNECTION
Science, math, computers
Computer Scientist
HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
ASSESSMENT DESCRIPTION
FORMATIVE OR SUMMATIVE?
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
PLTW Log/Journal
Formative
2
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TEACHER INSTRUCTIONAL
ACTIVITY
Entry feedback
INSTRUCTIONAL
ACTIVITY/METHOD

HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
2
Read teacher feedback and correct the journal.

HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
STUDENT LEARNING TASK
•

OBJECTIVE # 3
REFERENCES/STANDARDS

Create presentation or poster of examples for
other students.

DOK TARGET

3

Communicate effectively for specific purposes and settings.
ISTE #6 - Creative Communicator
WHAT SHOULD STUDENTS…
UNDERSTAND?
KNOW?
BE ABLE TO DO?
Concepts; essential truths that give meaning to the topic; ideas
Facts, Names, Dates, Places,
Skills; Products
that transfer across situations.
Information,
ACADEMIC VOCABULARY
Students will need to be able to communicate effectively
Client
Communicate to meet the needs of the
with clients in order to create apps that fit their needs.
Design Brief
audience and be appropriate to the
situation.
Use accurate and appropriate terminology.
FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
Provide students with a design brief to fill out the first
Student will create a design brief 2
couple of times.
for each project they do in
class.
Teacher will share what the different parts are, and their
importance
INTERDISCIPLINARY CONNECTION
CAREER CONNECTION
Science, Health
Engineering
HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
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ASSESSMENT DESCRIPTION

Created and completed design brief
TEACHER INSTRUCTIONAL
ACTIVITY
Provide additional examples
Provide feedback on student
sample
Provide a rubric

INSTRUCTIONAL
ACTIVITY/METHOD
Facilitate Learning

FORMATIVE OR SUMMATIVE?

Formative

2

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)

HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
Students will have several opportunities to create
2
the design brief.
Student/Student conference
Find examples on-line
Students correct briefs based on feedback.
Student use rubrics to complete design brief.
HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
STUDENT LEARNING TASK
DOK TARGET

One student is a client and the other is recording the
needs.

3
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Proficiency Scales – PLTW App Creators – Creative Communicator/Global Collaborator
Strand: Creative Communicator/Global Collaborator

Topic/Objective: Students use critical thinking skills to plan and conduct research, manage projects, solve problems, and make informed decisions
using appropriate digital tools and resources
Course/Grade Level: App Creators
Score
4.0

In addition to Score 3.0, in-depth inferences and applications that
go beyond what was taught.

Sample Tasks

•
•

•

Score
3.0

Score
2.0

3.5 In addition to score 3.0 performance, in-depth inferences and
applications with partial success.

The student will be able to:
• Collaborate effectively on a diverse team.
• Apply team norms to encourage productivity and define
how a team will function and measure its success.
• Communicate effect for a specific purposes and settings.
• Communicate to meet the needs of the audience and be
appropriate to the situation.
• Use accurate and appropriate terminology.

•
•

There are no major errors or omissions regarding the simpler
details and processes as the student:

•

2.5 No major errors or omissions regarding 2.0 content and partial
knowledge of the 3.0 content
•

recognizes or recalls specific terminology such as:
o Norms
o Contribution
o On Task
o Cooperation
o Communication

•

Students will work with other design teams to solve
programming problems.
Students will communicate with clients to create
an app.
Students will create presentations app
Students will participate in round-table discussions
of what teams are accomplishing, reflections,
problems, etc.
Students will keep a daily log.

Students will share with teacher when a norm is
being broken, or roles are not being followed.
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•

Roles
Responsibility
Documentation
Project Log/Journal
Graphs
Charts
Images
Video
Code
Client
Design Brief
performs basic processes, such as:
o
o
o
o
o
o
o
o
o
o
o
o
o

Writing a Design Brief
Keeping a Project journal

However, the student exhibits major errors or omissions
regarding the more complex ideas and processes.

Score
1.0
Score
0.0

1.5 Partial knowledge of the 2.0 content but major errors or omissions
regarding the 3.0 content
With help, a partial understanding of some of the simpler details
and processes and some of the more complex ideas and processes.
Even with help, no understanding or skill demonstrated.
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CONTENT AREA: Computer Technology

UNIT TITLE: Digital Citizenship

COURSE/Grade Level: App Creators

UNIT DURATION: Ongoing

MATERIALS / INSTRUCTIONAL RESOURCES FOR THIS UNIT:
• PLTW Curriculum
• Mit App Inventor 2
• CommonSense.org

BIG IDEA(S):
• Students understand human, cultural, and
societal issues related to technology and practice
legal and ethical behavior.

ENDURING UNDERSTANDINGS:
ESSENTIAL QUESTIONS:
• Students recognize the rights, responsibilities and opportunities of living, learning
1. How do I know if I can use image and other
and working in an interconnected world and they act and model ways to use
media in my own creations?
technologies that are safe, legal and ethical.
2. How do I protect my own creations
WHAT SHOULD STUDENTS KNOW, UNDERSTAND, AND BE ABLE TO DO AT THE END OF THIS UNIT?
REFERENCE/STANDARD
i.e. GLE/CLE/MLS/ISTE
ISTE #2 - Digital Citizen

Standards, Concepts, Content, Skills, Products, Vocabulary
STANDARDS: Content specific standards that will be addressed in this unit.
Students recognize the rights, responsibilities and opportunities of living, learning
and working in an interconnected digital world, and they act and model in ways that
are safe, legal and ethical.

MAJOR
STANDARD
X

SUPPORTING
STANDARD

Students:
a. cultivate and manage their digital identity and reputation and are aware of the
permanence of their actions in the digital world.
b. engage in positive, safe, legal and ethical behavior when using technology,
including social interactions online or when using networked devices.
c. demonstrate an understanding of and respect for the rights and obligations of
using and sharing intellectual property.
d. manage their personal data to maintain digital privacy and security and are
aware of data-collection technology used to track their navigation online.
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OBJECTIVE # 1
REFERENCES/STANDARDS

Abide by professional, legal and ethical standards when using digital resources.
ISTE #2 - Digital Citizen
WHAT SHOULD STUDENTS…
UNDERSTAND?
KNOW?
BE ABLE TO DO?
Concepts; essential truths that give meaning to the
Facts, Names, Dates, Places, Information,
Skills; Products
topic; ideas that transfer across situations.
ACADEMIC VOCABULARY
• Successful computer scientist typically
• Rework
• Describe the importance of
exhibit specific personal and professional
• Fair Use
protecting personal information
• Public Domain
• Use a variety of strategies to find
characteristics that lend themselves to the
images, audio clips, and other
• Remix (Mash-up)
creative, collaborative, and solution driven
• Parody
media for their apps.
nature of the profession.
• Creative work
• Give credit to sources that they
• Creative Commons
use.
• License
• Usage Rights
FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
• Creator’s rights
Video and Discussion
2
• Rework, reuse, remix
Collaborative Group discussions on Case Studies.
•

INTERDISCIPLINARY CONNECTION
ELA (writing and speaking)
ASSESSMENT DESCRIPTION

•

Quiz

CAREER CONNECTION
• all professions use appropriate digital
citizenship
HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
FORMATIVE OR SUMMATIVE?

Formative

HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK

3

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
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•

Student/Teacher Conference

•
•

Student/Teacher Conference
Retake Quiz

2

HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
During Collaboration time: students can share
3
• Facilitator
notes, discuss rights, or help others understand
OBJECTIVE # 2
REFERENCES/STANDARDS

Analyze the implications of computing in society.
ISTE #2 - Digital Citizen
WHAT SHOULD STUDENTS…
UNDERSTAND?
KNOW?
Concepts; essential truths that give meaning to the topic; ideas
Facts, Names, Dates, Places, Information,
that transfer across situations.
ACADEMIC VOCABULARY
• Social Impacts of Computing: Computer science
• Humanitarian efforts
•
solutions have global impacts in economic,
environmental, and societal contexts.

BE ABLE TO DO?
Skills; Products

Identify ways that computing
has changed or is changing
society.
• Give examples of technologies
that assist or extend human
capabilities.
• Describe possible positive and
negative social impacts of
computing.
FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept,
3=Strategic Thinking, 4=Extended
Thinking)
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•

•

Provide Scenario--natural disaster & overcrowding
medical guide for possible disease.
INTERDISCIPLINARY CONNECTION
Health, Science

Collaborative Learning group
working together to design
an app.
CAREER CONNECTION
Medical
•

•

2

HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
ASSESSMENT DESCRIPTION
FORMATIVE OR SUMMATIVE?

•

Design and Completion of app.

Formative

HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK

•

Facilitate learning

•
•

Student to Student conference
Teacher/Student conference

2

2

HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK

•

What other components could you add to this app.

Further research into natural disasters and
humanitarian efforts.

3

DOK TARGET
(1=Recall, 2=Skill/Concept,
3=Strategic Thinking, 4=Extended
Thinking)
DOK TARGET
(1=Recall, 2=Skill/Concept,
3=Strategic Thinking, 4=Extended
Thinking)

DOK TARGET
(1=Recall, 2=Skill/Concept,
3=Strategic Thinking, 4=Extended
Thinking)
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Proficiency Scales – PLTW App Creators – Digital Citizenship
Strand: Digital Citizenship
Topic/Objective: Students understand human, cultural, and societal issues related to technology and practice legal and ethical behavior.
Course/Grade Level: App Creators
Score
4.0

In addition to Score 3.0, in-depth inferences and applications that go beyond what was taught.

3.5
Score
3.0

Identify ways that computing has changed or is changing society.
Give examples of technologies that assist or extend human capabilities.
Describe possible positive and negative social impacts of computing.
Describe the importance of protecting personal information
Use a variety of strategies to find images, audio clips, and other media for their apps.
Give credit to sources that they use.

Score
2.0

Students will research and present information on
technology that is already available and is changing
society.

No major errors or omissions regarding 2.0 content and partial knowledge of the 3.0 content
There are no major errors or omissions regarding the simpler details and processes as the student:
recognizes or recalls specific terminology such as:
Rework
Fair Use
Public Domain
Remix (Mash-up)
Parody
Creative work
Creative Commons license
Humanitarian efforts
performs basic processes, such as:
Find Public Domain information
However, the student exhibits major errors or omissions regarding the more complex ideas and processes.

1.5

Students will be writing a letter asking for permission to
use nonpublic domain materials.
Students will be creating their own media for apps.

In addition to score 3.0 performance, in-depth inferences and applications with partial success.
The student will be able to:

2.5

Sample Tasks

Students will identify search and identify media that
is considered Public Domain.

Partial knowledge of the 2.0 content but major errors or omissions regarding the 3.0 content

Score
1.0

With help, a partial understanding of some of the simpler details and processes and some of the more complex ideas
and processes.

Score
0.0

Even with help, no understanding or skill demonstrated.
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CONTENT AREA: Computer Technology

UNIT TITLE: Empowered Learner

COURSE/Grade Level: App Creators

UNIT DURATION: Ongoing

MATERIALS / INSTRUCTIONAL RESOURCES FOR THIS UNIT:
PLTW Curriculum
Occupational Handbook
Computer Science .org

ENDURING UNDERSTANDINGS:
Students leverage technology to take an active role in choosing, achieving and demonstrating
competency in their learning goals, informed by the learning sciences.

Big Idea(s):
Students demonstrate a sound understanding of
technology concepts, systems, and operations.

ESSENTIAL QUESTIONS:
What do programming best practices look like?

Professionalism and Ethics: Successful computer scientists typically exhibit specific personal and
professional characteristics that lend themselves to the creative, collaborative, and solution
driven nature of the profession.

WHAT SHOULD STUDENTS KNOW, UNDERSTAND, AND BE ABLE TO DO AT THE END OF THIS UNIT?

REFERENCE/STANDARD
i.e. GLE/CLE/MLS/ISTE
ISTE #1 - Empowered Learner

Standards, Concepts, Content, Skills, Products, Vocabulary
STANDARDS: Content specific standards that will be addressed in this unit.
Students leverage technology to take an active role in choosing, achieving and
demonstrating competency in their learning goals, informed by the learning
sciences.

Students:
a. articulate and set personal learning goals, develop strategies leveraging
technology to achieve them and reflect on the learning process itself to improve
learning outcomes.
b. build networks and customize their learning environments in ways that support
the learning process.
c. use technology to seek feedback that informs and improves their practice and to
demonstrate their learning in a variety

MAJOR
STANDARD
X

SUPPORTING
STANDARD
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of ways.
d. understand the fundamental concepts of technology operations, demonstrate the
ability to choose, use and troubleshoot current technologies and are able to transfer
their knowledge to explore emerging technologies.
OBJECTIVE # 1

Describe and analyze moments within a problem solving process where
persistence, iteration, and the positive aspect of failure played an important role
in gaining understanding about a problem or unexpected observation
REFERENCES/STANDARDS
ISTE #1 - Empowered Learner
WHAT SHOULD STUDENTS…
UNDERSTAND?
KNOW?
BE ABLE TO DO?
Concepts; essential truths that give meaning to the topic; ideas that
Facts, Names, Dates, Places,
Skills; Products
transfer across situations.
Information,
ACADEMIC VOCABULARY
Mindset: Ethics, analytical thinking, creativity, persistence,
Persistence
Recognize that identifying complex
iteration, and the positive role of failure are important mindsets
Iteration
problems, defining them clearly,
and habits of action. They are developed over time in problem
Failure
and proposing solutions can be
difficult and requires persistence
solving processes, inquiry, and computational thinking.
and iteration
.

FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
Teacher will provide a class introduction to Computer Science
Students (individually or teams) fill 2
which includes scientist and their failures that lead to invention.
in a KWL Chart for what they know
about Computer Science/Computer
Scientist
INTERDISCIPLINARY CONNECTION
CAREER CONNECTION
Computer Scientists
Science
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HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
ASSESSMENT DESCRIPTION
FORMATIVE OR SUMMATIVE?

Quiz

Formative

3

HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK

During student activities, point out examples.

Students will have the opportunity
to retest
Student/Teacher conference

2

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)

HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
Research computer scientist-What
3 or 4
Facilitate student learning
are they know for and what types of
problems did they encounter along
the way.
OBJECTIVE # 2
REFERENCES/STANDARDS

Demonstrate creativity and courage to take risks in proposing designs.
ISTE #1 - Empowered Learner
WHAT SHOULD STUDENTS…
UNDERSTAND?
KNOW?
BE ABLE TO DO?
Concepts; essential truths that give meaning to the topic; ideas
Facts, Names, Dates, Places, Information,
Skills; Products
that transfer across situations.
ACADEMIC VOCABULARY
Mindset: Ethics, analytical thinking, creativity, persistence,
Creativity
Develop solutions employing noniteration, and the positive role of failure are important
Risks
traditional techniques; novel
mindsets and habits of action. They are developed over time
combinations of artifacts, tools,
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in problem solving processes, inquiry, and computational
techniques; and exploration of personal
thinking.
curiosities throughout a creative process
FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
Teacher will provide two or three scenarios with clients who
Students will create apps that fit the
3
design needs of the client.
are in need of mobile apps
INTERDISCIPLINARY CONNECTION

Science

CAREER CONNECTION
Biomedical Careers

HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
ASSESSMENT DESCRIPTION
FORMATIVE OR SUMMATIVE?

PLTW Notebooks--Looking at group brainstorming
sessions

Formative

HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK

Teacher will provide additional instructional materials to
students (eg. videos, step by step instructions, etc.)

Students will have a variety of
opportunities to be creative and
take risks. They will be asked to
point out places in their notes or
reflect on projects.

3

3

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)

HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
Student will be innovative and improve
3
Teacher will facilitate in the learning process
their own app design
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Students will create improvement
solutions for other mobile apps
OBJECTIVE # 3
REFERENCES/STANDARDS

Demonstrate the ability to manage multiple resources throughout a project.
ISTE #1 - Empowered Learner
WHAT SHOULD STUDENTS…
UNDERSTAND?
KNOW?
BE ABLE TO DO?
Concepts; essential truths that give meaning to the topic; ideas
Facts, Names, Dates, Places,
Skills; Products
that transfer across situations.
Information,
ACADEMIC VOCABULARY
Project Management: The discipline of carefully projecting or
Plan
Devise, prioritize, and execute a plan to
planning, organizing, motivating and controlling resources to
Prioritize
solve a problem, including short-term
achieve specific goals and meet specific success criteria.
Objectives
and long-term objectives when
appropriate.
Goals
Manage digital files appropriately.
FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
Create collaborative learning teams
Student teams will switch
3
driver/navigator roles while working
on different activities/projects.
INTERDISCIPLINARY CONNECTION
CAREER CONNECTION
Science, ELA, Math,
Office managers, scientist,
teachers, construction, health
careers, etc.
HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
ASSESSMENT DESCRIPTION
FORMATIVE OR SUMMATIVE?
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
Teacher observation
Formative
3
Team project reflection
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HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
Teacher will discuss team roles and
Teacher/Student conference
2
responsibilities
Notebook Reflections

HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
Teacher will facilitate student learning
When students are regrouped for projects, they can
3
help the new project leader.

DOK TARGET

OBJECTIVE # 4

Identify the variety of careers related to engineering, biomedical sciences,
or computer science.
REFERENCES/STANDARDS
ISTE #1 - Empowered Learner
WHAT SHOULD STUDENTS…
UNDERSTAND?
KNOW?
BE ABLE TO DO?
Concepts; essential truths that give meaning to the topic; ideas that
Facts, Names, Dates, Places,
Skills; Products
transfer across situations.
Information,
ACADEMIC VOCABULARY
Career Awareness: It is important to prepare a flexible education
Education
Explore a variety of careers related
plan that matches your interests, knowing that you can change or
Work Environment
to engineering, biomedical
sciences, or computer science.
modify that plan as you discover more about career
Job outlook
opportunities.
FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
Introduce students to the Occupational Handbook
 Students will research a
3
Computer Science .org
variety of careers that include
computers
INTERDISCIPLINARY CONNECTION
CAREER CONNECTION
Science, ELA, Math
Computer Science
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HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
ASSESSMENT DESCRIPTION
FORMATIVE OR SUMMATIVE?

Web research
TEACHER INSTRUCTIONAL
ACTIVITY
Learning facilitator
INSTRUCTIONAL
ACTIVITY/METHOD
Learning facilitator

Formative

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
3

HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
Research
3
HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
STUDENT LEARNING TASK
DOK TARGET
Creating a presentation
Inviting a community member that works with
computers.

3
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Proficiency Scales – PLTW App Creators – Empowered Learner
Strand: Empowered Learner

Topic/Objective: Students demonstrate a sound understanding of technology concepts, systems, and operations.
Course/Grade Level: App Creators
Score
4.0

In addition to Score 3.0, in-depth inferences and applications that go beyond what was taught

Sample Tasks
Creating a “think-tank” situation where students are given problem, and they
talk out the different solutions using what they know about the apps they are
using.
Students search in their own lives to find opportunities to provide apps that fit
personal interests, community interests, and educational interests.

3.5
Score
3.0

In addition to score 3.0 performance, in-depth inferences and applications with partial success.
The student will be able to:
Recognize that identifying complex problems, defining them clearly, and proposing solutions can
be difficult and requires persistence and iteration
Develop solutions employing non-traditional techniques; novel combinations of artifacts, tools,
techniques; and exploration of personal curiosities throughout a creative process

Round-table discussions or sharing what they are doing in class, what problems
they are encountering, and reflections about their apps.
Students will participate in the activities and problems that are provided in the
PLTW resources.

Devise, prioritize, and execute a plan to solve a problem, including short-term and long-term
objectives when appropriate.
Manage digital files appropriately. Explore a variety of careers related to engineering, biomedical
sciences, or computer science.
Explore a variety of careers related to engineering, biomedical sciences, or computer science.
2.5
Score
2.0

No major errors or omissions regarding 2.0 content and partial knowledge of the 3.0 content
There are no major errors or omissions regarding the simpler details and processes as the student:
recognizes or recalls specific terminology such as:
Persistence
Iteration
Failure
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Creativity
Risks
Plan
Prioritize
Objectives
Goals
Education
Work Environment
Job outlook
However, the student exhibits major errors or omissions regarding the more complex ideas and
processes.
1.5

Partial knowledge of the 2.0 content but major errors or omissions regarding the 3.0 content

Score
1.0

With help, a partial understanding of some of the simpler details and processes and some of the
more complex ideas and processes.

Score
0.0

Even with help, no understanding or skill demonstrated.
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CONTENT AREA: Computer Technology

UNIT TITLE: Innovative Designer/Computational Thinker

COURSE/Grade Level: App Creators

UNIT DURATION: Ongoing

MATERIALS / INSTRUCTIONAL RESOURCES FOR THIS UNIT:
PLTW Curriculum
Code.org Lessons

ENDURING UNDERSTANDINGS:
Problem Solving Process and/or Design Process: Many disciplines, including
engineering, computer science, and biomedical science, use an iterative, systematic
process to solve problems.
Computational Thinking: Computational thinking is the thought processes involved in
formulating problems and solutions that can be effectively carried out by a computer
or electronic device. Common concepts of computational thinking include: the use of
algorithms, abstraction, problem decomposition, and data analysis and processing.
Algorithms: A wide range of professionals use algorithms, a sequence of steps used to
solve a problem. This can be accomplished with or without coding.
Abstraction: An abstraction generalizes a concept, allowing people to ignore some of
the details. Abstractions make it easier to handle complexity by focusing on the
relevant pieces of the big picture and hiding the details.
Programming: Creating a set of statements processed by an electronic device to
perform a task.
Computer Systems: Effectively harnessing computing power requires an understanding
of how computers work

BIG IDEA(S):
Students use a variety of technologies within a
design process to identify and solve problems
by creating new, useful or imaginative
solutions.
Students develop and employ strategies for
understanding and solving problems in ways
that leverage the power of technological
methods to develop and test solutions.
ESSENTIAL QUESTIONS:
How do computer scientist design and develop
mobile apps that meet desired needs?
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WHAT SHOULD STUDENTS KNOW, UNDERSTAND, AND BE ABLE TO DO AT THE END OF THIS UNIT?
Standards, Concepts, Content, Skills, Products, Vocabulary
REFERENCE/STANDARD
STANDARDS: Content specific standards that will be addressed in this unit.
MAJOR
i.e. GLE/CLE/MLS/ISTE
STANDARD
ISTE #4 - Innovative Designer
Students use a variety of technologies within a design process to identify and solve
X
problems by creating new, useful or imaginative solutions.

ISTE #5 - Computational Thinker

Students:
a. know and use a deliberate design process for generating ideas, testing theories,
creating innovative artifacts or solving authentic problems.
b. select and use digital tools to plan and manage a design process that considers
design constraints and calculated risks.
c. develop, test and refine prototypes as part of a cyclical design process.
d. exhibit a tolerance for ambiguity, perseverance and the capacity to work with
open-ended problems.
Students develop and employ strategies for understanding
and solving problems in ways that leverage the power of
technological methods to develop and test solutions.
Students:

SUPPORTING
STANDARD

X

a. formulate problem definitions suited for technology-assisted methods such as
data analysis, abstract models and algorithmic thinking in exploring and finding
solutions.
b. collect data or identify relevant data sets, use digital tools to analyze them, and
represent data in various ways to facilitate problem-solving and decision-making.
c. break problems into component parts, extract key information, and develop
descriptive models to understand complex systems or facilitate problemsolving.
d. understand how automation works and use algorithmic thinking to develop a
sequence of steps to create and test automated solutions.
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OBJECTIVE # 1
REFERENCES/STANDARDS

Apply an iterative process to solve a problem or create an opportunity that can be justified.
ISTE #4 - Innovative Designer
WHAT SHOULD STUDENTS…
UNDERSTAND?
KNOW?
BE ABLE TO DO?
Concepts; essential truths that give meaning to
Facts, Names, Dates, Places,
Skills; Products
the topic; ideas that transfer across situations.
Information,
ACADEMIC VOCABULARY
Problem Solving techniques are used
Design Process
Explain the goal of any design process.
across all career fields. It may be called
Define Problem
Generate ideas and/or build upon existing ideas to innovate.
different things, but they all have a
Generate Concepts
Iteratively test throughout the design process to ensure that a
Solutions
solution meets the requirements.
somethings in common.
Decision Matrix
Build and Test
Evaluate
Present
FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking, 4=Extended
Thinking)
Slide presentation of the Design process
Build-a-body app--Student
2
groups work through building
and class discussion.
the app from design brief to
presentation
INTERDISCIPLINARY CONNECTION
CAREER CONNECTION
Health careers
Health, science
ASSESSMENT DESCRIPTION

Completion of app

HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
FORMATIVE OR
DOK TARGET
SUMMATIVE?
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking, 4=Extended
Thinking)
Formative
2

HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking, 4=Extended
Thinking)
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Video of the engineering process (video in
PLTW-Design and Model resources)

Review process
Google Form Quiz on the
design process.
Kahoot or Quizlet

2

HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking, 4=Extended
Thinking)
Innovative ideas that can be
3
Facilitator
added to the app.
How can it be changed to
accommodate a different
audience?

OBJECTIVE # 2
REFERENCES/STANDARDS

Apply user-centered design principles when creating a solution.
ISTE #4 - Innovative Designer
WHAT SHOULD STUDENTS…
UNDERSTAND?
KNOW?
BE ABLE TO DO?
Concepts; essential truths that give meaning to the topic; ideas
Facts, Names, Dates, Places,
Skills; Products
that transfer across situations.
Information,
ACADEMIC VOCABULARY
It is important to include users the design process, or the
End-user
Investigate the types of interactions between
users and a proposed solution.
app may not have what they need.
Describe the importance of involving prospective
users early and often during the design
process.
FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
Supply snippets of app descriptions, have student
Germ Guide App -- Design
2
identify who may be the end-user
time
Round-table discussion of clients vs. end-users
INTERDISCIPLINARY CONNECTION

CAREER CONNECTION
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Health

Bio-medical careers

HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
ASSESSMENT DESCRIPTION
FORMATIVE OR
DOK TARGET
SUMMATIVE?
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
Exit ticket--Why is it important to involve prospective
Formative
2
users early and often during the design process
HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
Share the character Melody from the book, Out of my
What type of app would
Mind.
3
you make for Melody?
Share the character of Miss V. and how she helped
What should it include?
Melody

HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
Share the character Melody from the book, Out of my Mind.
Students create the app that
3
Share the character of Miss V. and how she helped Melody
Miss V. may have created
OBJECTIVE # 3
REFERENCES/STANDARDS

Apply computational thinking to solve problems.
ISTE #5 - Computational Thinker
WHAT SHOULD STUDENTS…
UNDERSTAND?
KNOW?
BE ABLE TO DO?
Concepts; essential truths that give meaning to the topic; ideas
Facts, Names, Dates, Places,
Skills; Products
that transfer across situations.
Information,
ACADEMIC VOCABULARY
Recognize that computational thinking can be applied in
Decompose
Choose appropriate computational practices
multiple disciplines.
Patterns
when solving a problem.
Abstractions
Decompose a problem into smaller parts.
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Algorithms
FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
Computational Thinking
Creating apps
3
Debugging activities
INTERDISCIPLINARY CONNECTION
CAREER CONNECTION
Science, Math, ELA
Problems are found in all
careers
HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
ASSESSMENT DESCRIPTION
FORMATIVE OR
DOK TARGET
SUMMATIVE?
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
Observation, Daily Journals, conferences
Formative
3
TEACHER INSTRUCTIONAL
ACTIVITY
Bring in additional resources
INSTRUCTIONAL
ACTIVITY/METHOD
facilitator

OBJECTIVE #4

HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
Student conference with other students.
2
Use other online resources for help.

HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
STUDENT LEARNING TASK
Students create YouTube like tutorials that can be
shared with others.

DOK TARGET

4

Analyze and create algorithms
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REFERENCES/STANDARDS

ISTE #5 - Computational Thinker
WHAT SHOULD STUDENTS…
UNDERSTAND?
KNOW?
BE ABLE TO DO?
Concepts; essential truths that give meaning to the topic; ideas that
Facts, Names, Dates, Places,
Skills; Products
transfer across situations.
Information,
ACADEMIC VOCABULARY
A wide range of professionals use algorithms, a sequence of steps
Algorithm
Create an algorithm or sequence of steps
used to solve a problem. This can be accomplished with or
Flowchart
to accomplish a task.
without coding.
Identify different algorithms that can be
used to solve the same problem.
Analyze, break down, and explain the
logic of an algorithm.
Locate and debug errors within an
algorithm.
Create simple algorithms that involve
variables, conditionals, operators, or
logic.
FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING
DOK TARGET
TASK
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
Game--Students write directions on how to do a simple
Field Trip Navigation-2
activity. Partners must be able to complete the activity.
PLTW Chapter 1
INTERDISCIPLINARY CONNECTION
CAREER CONNECTION
All Disciplines
All careers
HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
ASSESSMENT DESCRIPTION
FORMATIVE OR
DOK TARGET
SUMMATIVE?
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
Conclusion Activity--Create a Flowchart for 2 of the following
Formative
2
activities

HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
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TEACHER INSTRUCTIONAL
ACTIVITY
Provide Feedback on
assessment
INSTRUCTIONAL
ACTIVITY/METHOD
Facilitate learning
OBJECTIVE # 5
REFERENCES/STANDARDS

STUDENT LEARNING TASK

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)

Students make corrections based on feedback.
2
Students complete another flowchart for the activity
of their choice
HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
STUDENT LEARNING TASK
Have student create flowchart with conditionals. They
choose the activity.

DOK TARGET

3

Develop and apply abstractions
ISTE #5 - Computational Thinker
WHAT SHOULD STUDENTS…
UNDERSTAND?
KNOW?
BE ABLE TO DO?
Concepts; essential truths that give meaning to the topic; ideas that
Facts, Names, Dates, Places,
Skills; Products
transfer across situations.
Information,
ACADEMIC VOCABULARY
Abstractions make it easier for computer scientist to focus on the
Abstract
Explain the purpose of an abstraction.
task at hand and not get distracted by the details.
FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
Show students how to collapse blocks so that they can focus on the
Bus route activity
3
looping activity
INTERDISCIPLINARY CONNECTION
CAREER CONNECTION
Math, Science, ELA
Doctors, Scientist, engineers
HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
ASSESSMENT DESCRIPTION
FORMATIVE OR
DOK TARGET
SUMMATIVE?
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
Bus Route activity
Formative
3
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TEACHER INSTRUCTIONAL
ACTIVITY
Facilitate Learning teams
INSTRUCTIONAL
ACTIVITY/METHOD
Facilitate Learning teams
OBJECTIVE # 6
REFERENCES/STANDARDS

HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
Correcting coding errors
2
HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
STUDENT LEARNING TASK
DOK TARGET
Expanding the code by adding more than one route
to the game.

3 or 4

Analyze the structure and functionality of a program
ISTE #5 - Computational Thinker
WHAT SHOULD STUDENTS…
UNDERSTAND?
KNOW?
BE ABLE TO DO?
Concepts; essential truths that give meaning to the
Facts, Names, Dates, Places,
Skills; Products
topic; ideas that transfer across situations.
Information,
ACADEMIC VOCABULARY
Programming is a set of statements processed Program
Identify and describe the high-level structures of a program,
by an electronic device to perform a task
User interface components
such as user interface components, data components,
Data components
event handlers, and procedures.
Describe the appropriate code blocks and convention used
Event handlers
Procedures
in the programming language.
Identify possible events that can occur during runtime and
Traverse
select the appropriate event-handler blocks to respond
to these events.
Trace a program and deduce the values that variables will
have after the code is executed.
FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking, 4=Extended
Thinking)
PLTW 2.4
Disease Tracker adding
3
information
Creating a database
INTERDISCIPLINARY CONNECTION
CAREER CONNECTION
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Science, Math

ASSESSMENT DESCRIPTION

Mobile app design

Medicine, engineering
HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
FORMATIVE OR
DOK TARGET
SUMMATIVE?
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking, 4=Extended
Thinking)
Formative
2

HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
Provide review cards of terms and skills
Review of terms and/or skills
2
HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
DOK TARGET
Ask questions to get students thinking Students create an app that uses the skills and
3
beyond the app.
knowledge they already have.
OBJECTIVE # 7
REFERENCES/STANDARDS

UNDERSTAND?
Concepts; essential truths that give meaning to
the topic; ideas that transfer across situations.
Programming is a set of statements
processed by an electronic device to
perform a task

Create programs by developing and testing code in a modular, incremental approach
ISTE #5 - Computational Thinker
WHAT SHOULD STUDENTS…
KNOW?
BE ABLE TO DO?
Facts, Names, Dates,
Skills; Products
Places, Information,
ACADEMIC
VOCABULARY
Increments
Plan a program using appropriate strategies such as natural language
Debug
or flowcharting.
Design and develop a program by breaking a large plan into smaller
modules using procedures and event handlers (if applicable).
Test code frequently as it is being developed.
Debug programs using a variety of strategies to isolate and identify
problems, including analyzing error messages, analyzing variable
values line-by-line, generating output, or commenting out code.
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FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING
DOK TARGET
TASK
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking, 4=Extended Thinking)
Discussion on how computer apps are used Build - A - Body
2
in medicine
application
Discuss Increment approach
INTERDISCIPLINARY CONNECTION
CAREER
CONNECTION
Health
Medicine
HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
ASSESSMENT DESCRIPTION
FORMATIVE OR
DOK TARGET
SUMMATIVE?
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking, 4=Extended Thinking)
Build-a-body project
Formative
2

HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
Demonstrate Increment approach with kids using a program
Paired Learning
2
that has already been done.
HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
DOK TARGET
Facilitator
 Create a similar app for
3
another area

OBJECTIVE # 8
REFERENCES/STANDARDS

UNDERSTAND?
Concepts; essential truths that give meaning to the
topic; ideas that transfer across situations.
Anything can be adapted or improved.

Adapt or improve existing code.
ISTE #5 - Computational Thinker
WHAT SHOULD STUDENTS…
KNOW?
BE ABLE TO DO?
Facts, Names, Dates,
Skills; Products
Places, Information,
ACADEMIC VOCABULARY
Mit Backpack
Find code relevant to a problem and extend or apply it to a new
purpose.
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Improve readability of code by creating or improving
documentation, using descriptive variables and procedure
names, and using comments.
FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING
DOK TARGET
TASK
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking, 4=Extended
Thinking)
Whole class group-Looking at code
Charades App.
2 and 3
INTERDISCIPLINARY CONNECTION
Science, Math
ASSESSMENT DESCRIPTION
Group activity

CAREER CONNECTION
Engineering
Medicine,
Computers
HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
FORMATIVE OR
DOK TARGET
SUMMATIVE?
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking, 4=Extended
Thinking)
Formative
2 or 3

HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
Give advanced students the opportunity
Participating with another student in 2
to reteach.
the class.
HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
DOK TARGET
Facilitate
Helping others understand concepts.
4

OBJECTIVE # 9
REFERENCES/STANDARDS

Design and develop a mobile app
ISTE #5 - Computational Thinker
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WHAT SHOULD STUDENTS…
UNDERSTAND?
KNOW?
BE ABLE TO DO?
Concepts; essential truths that give meaning
Facts, Names, Dates, Places,
Skills; Products
to the topic; ideas that transfer across
Information,
situations.
ACADEMIC VOCABULARY
There is an app for that, and if not, you
Design Brief
Describe the components of a mobile app.
can be the one to create it.
Need
Navigate and use an app development software to design, develop and
test a mobile app.
Client
Design an app's user interface using appropriate tools.
interface
Select and use appropriate features to meet the desired functionality of
an app, such as user interface components, layout arrangements, media
objects, drawing and animation, sensors, location awareness, accessing
phone features, and data storage.
Deploy an app using the emulator or a mobile device.
FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking, 4=Extended Thinking)
Provide a Scenario. Example How can
Students design and create 3
customers tell what examples are available an app that would include
each day.
dates and food.
INTERDISCIPLINARY CONNECTION
CAREER CONNECTION
All disciplines
All Careers
HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
ASSESSMENT DESCRIPTION
FORMATIVE OR
DOK TARGET
SUMMATIVE?
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking, 4=Extended Thinking)
Student project
Formative
3
TEACHER INSTRUCTIONAL
ACTIVITY
MIT resource cards to help
INSTRUCTIONAL
ACTIVITY/METHOD

HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
STUDENT LEARNING TASK

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)

Students will work with peers to create and make
3
improvements to the project
HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
STUDENT LEARNING TASK

DOK TARGET
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Facilitate in help students think
about end user needs
OBJECTIVE # 10
REFERENCES/STANDARDS

Think of additional information that may be needed by the
end-user.
Reverse roles--How could this app be used by the
workers. What additional information would they need.

4

Identify methods in which electronic devices communicate with each other.
ISTE #4 - Innovative Designer
WHAT SHOULD STUDENTS…
UNDERSTAND?
KNOW?
BE ABLE TO DO?
Concepts; essential truths that give meaning to
Facts, Names, Dates, Places, Information,
Skills; Products
the topic; ideas that transfer across situations.
ACADEMIC VOCABULARY
There are various ways that devises can
Wi-fi
Recognize various ways of transferring data
communicate with one another.
Emulator
from one electronic device to another, such
There are numerous ways to finding and
as USB connection, WiFi, or Bluetooth.
Troubleshooting
or correcting a problem.
Use a systematic process to identify the
source of a problem within individual and
connected devices.
FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
Facilitate Group Discussion
Mystery App
2
Provide a troubleshooting guide for
students to refer too. (PLTW & MIT)
INTERDISCIPLINARY CONNECTION
CAREER CONNECTION
Science
Engineering
Technical Career
Biomedical Field
HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
ASSESSMENT DESCRIPTION
FORMATIVE OR SUMMATIVE?
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
Completion of Mystery App
Formative
2

INSTRUCTIONAL
ACTIVITY/METHOD

HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
STUDENT LEARNING TASK

DOK TARGET
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Small Group discussion

(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)

Participation in a collaborative Learning group.
2
Students will be improving and creating apps
throughout the term. There will be many opportunities
for students achieve the objective.
HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
Learning Facilitator
Collaborative Learning Leader--Sharing knowledge and 3
explanation of concepts

Proficiency Scales – PLTW App Creators – Innovative Designer/Computational Thinker
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Strand: Innovative Design/Computational Thinker
Topic/Objective: Students use critical thinking skills to plan and conduct research, manage projects, solve problems, and make informed decisions
using appropriate digital tools and resources
Course/Grade Level: App Creators
Score
4.0

Score
3.0

In addition to Score 3.0, in-depth inferences and applications that go
beyond what was taught.
3.5 In addition to score 3.0 performance, in-depth inferences and applications
with partial success.
The student will be able to:

Apply an iterative process to solve a problem or create an opportunity
that can be justified.
Identify a problem and justify the pursuit of a solution to the problem.
Document a process according to professional standards.
Present data and information through a variety of accepted means such
as graphs charts, images, video, schematics, code, 3-D models, or
simulations.
Plan a program using appropriate strategies such as natural language or
flowcharting.
Design and develop a mobile app solutions.
Navigate and use an app development software to design, develop and
test a mobile app.
Select and use appropriate features to meet the desired functionality of
an app.
Create program by developing and testing code in a modular
incremental approach.
Improve readability of code by creating or improving documentations,
using descriptive variables and procedure names, and using
comments.
Create algorithms to perform repetitive or reusable tasks.
Define and use procedures that hide the complexity of a task and can be
used to solve similar tasks.

Sample Tasks

Work with a possible client to design an app.

Students will participate in the activities and
problems that are provided in the PLTW
resources.
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Score
2.0

2.5 No major errors or omissions regarding 2.0 content and partial knowledge
of the 3.0 content

There are no major errors or omissions regarding the simpler details
and processes as the student:
recognizes or recalls specific terminology such as:
Design Process
Define Problem
Generate Concepts
Solutions
Decision Matrix
Build and Test
Evaluate
Present
End-user
Decompose
Patterns
Abstractions
Algorithms
Flowchart
Abstract
Program
User interface components
Data components
Event handlers
Procedures
Traverse
Increments
Debug
Design Brief
Need
Client
Interface
Wi-fi
Emulator
Troubleshooting

Students will work in pairs to work on apps. This
pair can work with other groups to find the
answer they need.
Students will be able to participate in “round-table”
discussions, where they can receive help on their
app.

362

However, the student exhibits major errors or omissions regarding the
more complex ideas and processes.

Score
1.0
Score
0.0

1.5 Partial knowledge of the 2.0 content but major errors or omissions
regarding the 3.0 content

With help, a partial understanding of some of the simpler details and
processes and some of the more complex ideas and processes.
Even with help, no understanding or skill demonstrated.
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CONTENT AREA: Computer Technology

UNIT TITLE: Empowered Learner

COURSE/Grade Level: 8th Grade

UNIT DURATION: 10 days

MATERIALS / INSTRUCTIONAL RESOURCES FOR THIS UNIT:
● Business and IT Center 21 from Applied Education Systems
● www.Typing.com
● Word processing software
● Desktop Publishing software

ENDURING UNDERSTANDINGS:
● Students understand the fundamental concepts of
technology operations and demonstrate the ability to
choose, use and troubleshoot technologies. They also
leverage technology to set and demonstrate competency in
their learning goals.

BIG IDEAS:
● Students demonstrate a sound understanding of technology concepts,
systems, and operations.
ESSENTIAL QUESTIONS:
● How do I choose which technology to use and when it is appropriate to
use them?
● How can I transfer what I know to new technological situations?
● How can data be best stored, retrieved, and organized?
● How can students use learning goals to set and achieve a desired
keyboarding goal?
● How can students use word processing/desktop publishing software to
create and edit documents

WHAT SHOULD STUDENTS KNOW, UNDERSTAND, AND BE ABLE TO DO AT THE END OF THIS UNIT?
Standards, Concepts, Content, Skills, Products, Vocabulary
REFERENCE/STANDARD
STANDARDS: Content specific standards that will be addressed in this unit.
MAJOR
i.e. GLE/CLE/MLS/ISTE
STANDARD
ISTE #1 - Empowered Learner
Students leverage technology to take an active role in choosing, achieving and
X
demonstrating competency in their learning goals, informed by the learning
sciences.
Students:
a.

b.
c.

articulate and set personal learning goals, develop strategies leveraging
technology to achieve them and reflect on the learning process itself to
improve learning outcomes.
build networks and customize their learning environments in ways that
support the learning process.
use technology to seek feedback that informs and improves their practice
and to demonstrate their learning in a variety of ways.

SUPPORTING
STANDARD
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d.

MLS 8th grade ELA – Writing 3 –
Revise and Edit

understand the fundamental concepts of technology operations,
demonstrate the ability to choose, use and troubleshoot current
technologies and are able to transfer their knowledge to explore emerging
technologies.

Approaching the task as a reader

Review, revise, and edit writing with consideration for the task, purpose, and
audience.
a.

OBJECTIVE # 1
REFERENCES/STANDARDS

X

Organization and content: Introduce the topic, maintain a clear focus
throughout the text, and provide a conclusion that follows from the
text. Add or delete content and change organization to achieve the
writer's purpose

Students will work towards improving their keyboarding skills (speed & accuracy) to achieve their set learning goal.
• ISTE #1 Empowered Learner, a.
• MLS ELA - Writing 3A
WHAT SHOULD STUDENTS…
UNDERSTAND?
KNOW?
BE ABLE TO DO?
Concepts; essential truths that give meaning to the
Facts, Names, Dates, Places, Information,
Skills; Products
topic; ideas that transfer across situations.
ACADEMIC VOCABULARY
• Students will understand proper
• WPM
• Set a learning goal for keyboarding speed.
technique and posture while keyboarding.
• Accuracy
• Make a plan to achieve this learning goal
• The importance of using the “touch
• Word Wrap
• Evaluate progress that is being made
typing” method.
towards goal.
• 10-key keypad
• Be able to type 35 WPM with 97%
accuracy
FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
1,2
● Demonstrate proper technique and
• Students will complete a keyboarding
pre-assessment to determine their
posture, while introducing new keys to
current wpm and accuracy.
students.
•
They
will develop a learning goal
● Offering assistance to students who are
based on their pre-assessment results.
struggling with technique and/or posture
• Students will complete a weekly timed
while they are working independently.
writing and chart the results.
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•

During the first 5-10 minutes of each
class, students will complete online
keyboarding lessons to increase their
accuracy, wpm, technique, and
posture.
INTERDISCIPLINARY CONNECTION
CAREER CONNECTION
• Teacher
• ELA
• Secretary
• Office clerk
• Business manager
HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
ASSESSMENT DESCRIPTION
FORMATIVE
DOK TARGET
OR
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
SUMMATIVE?
4=Extended Thinking)
Summative
1,2
• Utilize Typing.com for students to complete a keyboarding assessment to
determine student wpm and accuracy
HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
1,2
● Work one-on-one with students, showing
• Practice keyboarding skills using any
them how to reach keys from the home
of the following websites:
row. Provide additional activities for extra
o www.typing.com
practice.
o www.nitrotype.com
HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
1,2
• Assist students with setting a new
• Continue to work on keyboarding
keyboarding goal that will continue to
skills to meet to desired goal.
increase their wpm.
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OBJECTIVE # 2
REFERENCES/STANDARDS

Students will utilize word processing/desktop publishing software to create, edit, and format documents.
• ISTE #1 Empowered Learner, b, c, d.
• MLS ELA - Writing 3A
WHAT SHOULD STUDENTS…
UNDERSTAND?
KNOW?
BE ABLE TO DO?
Concepts; essential truths that give meaning to the
Facts, Names, Dates, Places, Information,
Skills; Products
topic; ideas that transfer across situations.
ACADEMIC VOCABULARY
Students will be able to:
• Word processing
• Students will have knowledge of word
• Create professional documents (e.g.,
• Desktop publishing
processing/desktop publishing operations
reports, letterhead, letters, flyers,
• Table
and concepts that are required for the 21st
brochures) using word
• Page orientation
Century learner.
processing/desktop publishing software.
• Graphic
• Students will understand skills and
• Create documents/publications with text
• Indent
knowledge can be transferred from one
formatting and graphics.
• Cursor
software program to another.
•
Use word processing software to create
• Cut, Copy, Paste
tables and enter data.
• Alignment

• Margins
• Bold, italicize, underline
FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
2,3,4
• Use word processing/desktop
• Introduce students to formatting techniques
publishing software to create and
in both word processing and desktop
format documents.
publishing software (alignment, margins,
•
Apply previous computer skills to
bold, italicize, underline, graphics, etc.)
current class assignments and
• Utilize teacher created videos for skills
projects.
learned in class.
•

INTERDISCIPLINARY CONNECTION
ELA

•
•
•
•
•
•

CAREER CONNECTION
Author
Graphic Designer
Secretary
Public Relations
Advertising
Marketing

367

HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
ASSESSMENT DESCRIPTION
FORMATIVE
DOK TARGET
OR
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
SUMMATIVE?
4=Extended Thinking)
Summative
2,3
• Students will create a final document/publication that includes skills
learned in class.
HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
• Teacher will provide additional
• Students will utilize additional
2,3
instructional materials to students (e.g.
instructional materials provided by
videos, step by step instructions, etc.)
teacher.
• Students will have opportunity to retest summative assessments.
• Students will be provided time to
work with another student in the
class who has already mastered the
skill.
HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
3, 4
• Provide enrichment activities for students.
• Students will have an opportunity to
assist other students who are
struggling with a skill or concept.
• Students will be given additional
learning opportunities related to
more advanced technology skills.
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OBJECTIVE # 3
REFERENCES/STANDARDS

Students will demonstrate how to use open, save, print functions
• ISTE #1 Empowered Learner, b., d.

UNDERSTAND?
Concepts; essential truths that give meaning to the
topic; ideas that transfer across situations.
• Students will understand how software
and organization will enhance the
productivity of their learning
environment.
• Students will understand the difference
between the network and google drive

WHAT SHOULD STUDENTS…
KNOW?
Facts, Names, Dates, Places, Information,
ACADEMIC VOCABULARY
• Network drive vs. google drive
• Open
• Save/Save As
• Print
• Folder
• File

BE ABLE TO DO?
Skills; Products

Students will be able to:
• Demonstrate how to perform open, save, &
print functions.
• Create folders in their student network drive
to organize files.
• To print the appropriate information to a
selected printer.
FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
• Guide students to create folders in their
• Use folders to organize their network 2,3
student network drive.
drive.
• Provide instruction on opening, saving,
• Perform save, open, and print
and printing files.
functions.
INTERDISCIPLINARY CONNECTION
CAREER CONNECTION
• ELA
• Secretary
• Business owner/manager
• Receptionist
• Teacher
HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
ASSESSMENT DESCRIPTION
FORMATIVE
DOK TARGET
OR
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
SUMMATIVE
4=Extended Thinking)
?
Formative
2,3
• Visually show teacher the student network drive
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HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
2,3
• Guide students through the process of
• Work individually with teacher or
open, saving, & printing files.
other students in the room to learn the
process to open, save, & print.
• Provide students with step by step
instructions to be used as a reference.
• Utilize step by step instructions
provided by the teacher.
HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
DOK TARGET
•

Provide students with opportunity to
teach other students.

•

Students will create a video
demonstrating how to open, save, &
print.

3,4
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Proficiency Scales – Eighth Grade – Empowered Learner
Strand: Empowered Learner
Topic/Objective: Students demonstrate a sound understanding of technology concepts, systems, and operations.
Course/Grade Level: Computer Technology 8
Score
4.0

In addition to Score 3.0, in-depth inferences and applications that go beyond
what was taught.
3.5

Score
3.0

In addition to score 3.0 performance, in-depth inferences and applications with
partial success.
The student will be able to:
•
•

2.5
Score
2.0

No major errors or omissions regarding 2.0 content and partial knowledge of the
3.0 content
There are no major errors or omissions regarding the simpler details and
processes as the student:
●

Score
1.0
Score
0.0

recognizes or recalls specific terminology such as:
o WPM, Accuracy, Word Wrap, Z: drive (shared network drive),
Graphics, Table

performs basic processes, such as:
o Use proper technique and posture while keyboarding.
o Make folders and move files into folders.
○ Demonstrate how to perform open, save, and print functions in
multiple software programs.
However, the student exhibits major errors or omissions regarding the more
complex ideas and processes.
Partial knowledge of the 2.0 content but major errors or omissions regarding the
3.0 content
With help, a partial understanding of some of the simpler details and
processes and some of the more complex ideas and processes.
Even with help, no understanding or skill demonstrated.
●

1.5

Set and achieve a learning goal for keyboarding speed.
Create professional documents (e.g., reports, letterhead, letters, flyers,
brochures) using word processing/desktop publishing software that
includes both text, graphics, and tables.

Sample Tasks
•
Students are able to work on the online integration skills project.
https://learn.aeseducation.com/instructor/catalog2/CA2016/modules/BIWORD
SKILLS-2016
•

Students will be given a keyboarding pre-test to assess their current
keyboarding skills. They will then set an individual keyboarding goal for
the quarter. Students will have time each day to work on keyboarding
skills and will take a weekly timed writing. This score will be tracked
each week to monitor their progress towards the keyboarding goal.
Students will have to type with 97% accuracy, but a WPM goal will be set
individually for each student.
•
Complete online activities that require students to complete projects
utilizing word processing and desktop publishing software.
https://learn.aeseducation.com/instructor/catalog2/CA2016/modules/BIWORD
SKILLS-2016
•

•
•

Students will demonstrate to teacher they are able to correctly open files
from their z: drive, save files to their z: drive, and be able to correctly
print from multiple software programs.
Teacher will work with students to create folders in student z: drives
that will be used to help organize classwork throughout the quarter.
Students can identify the appropriate software to use when provided
with a project that needs to be completed.
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CONTENT AREA: Computer Technology

UNIT TITLE: Digital Citizen

COURSE/Grade Level: 8th Grade

UNIT DURATION: 5 days

MATERIALS / INSTRUCTIONAL RESOURCES FOR THIS UNIT:
● Business and IT Center 21 from Applied Education Systems
● www.commonsensemedia.org
● http://www.digizen.org/
● “Digital Citizenship in Schools”
● https://globaldigitalcitizen.org/13-apps-games-internet-safetyawareness
● www.netsmartz.com

BIG IDEA(S):
● Students understand human, cultural, and societal issues related to
technology and practice legal and ethical behavior.

ENDURING UNDERSTANDINGS:
● Students recognize the rights, responsibilities and opportunities
of living, learning and working in an interconnected world and
they act and model ways to use technologies that are safe, legal
and ethical.

ESSENTIAL QUESTIONS:
● What can students do to keep themselves safe in the social media
environment?
● How can students manage and minimize the negative impact of their
digital footprint?
● What can students do to stand up and protect against cyberbullying?
● How can students preserve and protect their health when using
technology?
● How can students use online content for projects safely and
ethically?
WHAT SHOULD STUDENTS KNOW, UNDERSTAND, AND BE ABLE TO DO AT THE END OF THIS UNIT?
Standards, Concepts, Content, Skills, Products, Vocabulary
REFERENCE/STANDARD
STANDARDS: Content specific standards that will be addressed in this unit.
MAJOR
SUPPORTING
i.e. GLE/CLE/MLS/ISTE
STANDARD
STANDARD
ISTE #2 - Digital Citizen
Students recognize the rights, responsibilities and opportunities of living, learning and
X
working in an interconnected digital world, and they act and model in ways that are safe,
legal and ethical.
Students:

a.

b.

cultivate and manage their digital identity and reputation and are aware of the
permanence of their actions in the digital world.
engage in positive, safe, legal and ethical behavior when using technology,
including social interactions online or when using networked devices.
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c.

d.

OBJECTIVE # 1
REFERENCES/STANDARDS

demonstrate an understanding of and respect for the rights and obligations of
using and sharing intellectual property.
manage their personal data to maintain digital privacy and security and are
aware of data-collection technology used to track their navigation online.

Students will demonstrate they know how to make positive, safe and appropriate choices when using technology.
● ISTE Standards for Students: 2b, 2c

UNDERSTAND?
Concepts; essential truths that give meaning to the
topic; ideas that transfer across situations.
• The impact of Cyberbullying
• Technology ethics
• Consequences of not make safe choices
online
• Online communication-ex. Email, social
media.
• The importance of a positive digital footprint

●
●
●
●
●
●

●

WHAT SHOULD STUDENTS…
KNOW?
Facts, Names, Dates, Places, Information,
ACADEMIC VOCABULARY
• Cyberbullying
• Digital footprint
• Netiquette

BE ABLE TO DO?
Skills; Products
●

Communicate with others using technology
tools.
● Identify cyberbullying of others and how to
respond.
● Understand consequences of using
technology in an inappropriate manner.
● Identify the importance and impact of a
person’s digital footprint
FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
Videos
● Classroom discussion/participation 1, 2, 3
Classroom discussion
● Online research and activities
Modeling
● Submit assignments through email
www.netzmart.com
(include attachment)
www.commonsensemedia.com
INTERDISCIPLINARY CONNECTION
CAREER CONNECTION
ELA
• Computer programmer
• Secretary
• Receptionist
HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
ASSESSMENT DESCRIPTION
FORMATIVE
DOK TARGET
OR
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
SUMMATIVE?
4=Extended Thinking)
Multiple choice/short answer quiz (cyberbullying, technology ethics)
Formative
1,2,3
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HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
● Re-teach
● Cyberbullying activity
● Modeling
● Technology Ethics activity
1,2,3
● Online games and learning
activities:
https://globaldigitalcitizen.org/13apps-games-internet-safetyawareness
HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
● Provide opportunity for students to teach
● Create multimedia presentation on
3,4
skills to others.
learned information

OBJECTIVE # 2
REFERENCES/STANDARDS

Students understand the health risks associated with excessive technology use
● ISTE Standards for Students: 2a, 2d

UNDERSTAND?
Concepts; essential truths that give meaning to the
topic; ideas that transfer across situations.
• Students will understand the physical and
psychological dangers of excessive use of
technology.
• Students will understand the importance
of good ergonomics while using
technology

WHAT SHOULD STUDENTS…
KNOW?
Facts, Names, Dates, Places, Information,
ACADEMIC VOCABULARY
● Ergonomics
● Technology addiction

BE ABLE TO DO?
Skills; Products
●

Assess the amount of time students spend
using technology
● Evaluate if the amount of time spent on
technology is healthy.
● Identify alternatives to technology use
● Demonstrate appropriate ergonomics in
the classroom
FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
● Videos
● Classroom discussion and participation 2,3
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●
●
●
●

Classroom discussion
modeling
www.netzmart.com
www.commonsensemedia.com

●

Record and evaluate the amount of time
spent on technology

INTERDISCIPLINARY CONNECTION
● ELA

●

CAREER CONNECTION
• Doctor
• Physical Therapist
• Health Teacher
HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
ASSESSMENT DESCRIPTION
FORMATIVE
DOK TARGET
OR
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
SUMMATIVE?
4=Extended Thinking)

Multiple choice/short answer quiz

Formative

1,2,3

HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
● Re-teach
• Online games and learning activities:
● Modeling
https://globaldigitalcitizen.org/13-appsgames-internet-safety-awareness
HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
● Provide opportunity for students to teach
● Create multimedia presentation on
skills to others.
learned information
3,4
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Proficiency Scales – Eighth Grade – Digital Citizen
Strand: Digital Citizenship
Topic/Objective: Students understand human, cultural, and societal issues related to technology and practice legal and ethical behavior.
Course/Grade Level: Computer Technology 8
Score
4.0

In addition to Score 3.0, in-depth inferences and applications that go beyond what
was taught.
3.5

Score
3.0

2.5
Score
2.0

In addition to score 3.0 performance, in-depth inferences and applications with partial
success.

The student will be able to:
• Communicate with others using technology tools ie. email, shared documents,
etc.
• Identify cyberbullying of others and how to respond.
• Understand consequences of using technology in an inappropriate manner.
• Identify the importance and impact of a person’s digital footprint
• Understand the physical and psychological dangers of excessive use of
technology.
No major errors or omissions regarding 2.0 content and partial knowledge of the 3.0
content
There are no major errors or omissions regarding the simpler details and
processes as the student:
• recognizes or recalls specific terminology such as:

•

•

Cyberbullying, Digital footprint, Netiquette

performs basic processes, such as:

•
•

Identify the rules for safe online messaging.
Identify signs of malicious links and emails.

•

Sample Tasks

Create a digital media presentation about the use of social media. The
presentation will be created for elementary, intermediate students to
teach them about the positives and negatives of social media use.

•

Students will communicate with teacher and classmates through the use of
email and shared drives. Students will be responsible for turning in
assignments by utilizing their school email account.
• Students will complete online activities about cyberbullying and its effects and
handling digital communication in personal and professional lives.
• Students will complete online activities about the consequences of choices
they make with their digital footprints, managing social media accounts, and
protecting themselves.
https://learn.aeseducation.com/instructor/catalog2/DL/modules/BCDIGCITIZ

•

Students will listen to various scenarios to determine good and bad digital
citizenship choices.
• Complete online activities about digital footprint
https://learn.aeseducation.com/instructor/catalog2/DL/modules/BCDIGCITIZ

However, the student exhibits major errors or omissions regarding the more
complex ideas and processes.
1.5
Score
1.0
Score
0.0

Partial knowledge of the 2.0 content but major errors or omissions regarding the 3.0 content

With help, a partial understanding of some of the simpler details and processes and some of
the more complex ideas and processes.

•

Even with help, no understanding or skill demonstrated.
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CONTENT AREA: Computer Technology

UNIT TITLE: Creative Communicator/Global Collaborator

COURSE/Grade Level: 8th Grade

UNIT DURATION: 10 days

MATERIALS / INSTRUCTIONAL RESOURCES FOR THIS UNIT:
● Business and IT Center 21 from Applied Education Systems
● Presentation software

ENDURING UNDERSTANDINGS:
● Students use digital tools to communicate clearly, express
themselves creatively, and collaborate effectively in teams both
locally and globally.

BIG IDEA(S):
● Students use digital tools to communicate and work
collaboratively, including at a distance, to support individual
learning and contribute to the learning of others.
ESSENTIAL QUESTIONS:
• How can I use online digital tools to share my ideas and/or
projects with others?
• What are the common tools used for collecting, organizing, and
distributing information electronically?
• How can students use digital tools to find solutions to problems
when working in a group?

WHAT SHOULD STUDENTS KNOW, UNDERSTAND, AND BE ABLE TO DO AT THE END OF THIS UNIT?
Standards, Concepts, Content, Skills, Products, Vocabulary
REFERENCE/STANDARD
STANDARDS: Content specific standards that will be addressed in this unit.
MAJOR
i.e. GLE/CLE/MLS/ISTE
STANDARD
ISTE #6 - Creative
Students communicate clearly and express themselves creatively for a variety of
X
Communicator
purposes using the platforms, tools, styles, formats and digital media appropriate to
their goals.
Students:

a.

b.
c.

ISTE #7 - Global
Communicator

d.

choose the appropriate platforms and tools for meeting the desired
objectives of their creation or communication.
create original works or responsibly repurpose or remix digital resources
into new creations.
communicate complex ideas clearly and effectively by creating or using a
variety of digital objects such as visualizations, models or simulations.
publish or present content that customizes the message and medium for their
intended audiences.

Students use digital tools to broaden their perspectives and enrich their learning by
collaborating with others and working effectively in teams locally and globally.

X

SUPPORTING
STANDARD
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Students:

a.
b.
c.

MLS 8th grade ELA Speaking/Listening 1A Conversations
MLS 8th grade ELA Speaking/Listening 1B Questioning

MLS 8th grade ELA Speaking/Listening 2A Verbal Delivery
MLS 8th grade ELA Speaking/Listening 2B Nonverbal
MLS 8th grade ELA Speaking/Listening 2C Multimedia

MLS ELA -Writing 3A
Approaching the Task as a
Reader

d.

use digital tools to connect with learners from a variety of backgrounds and
cultures, engaging with them in ways that broaden mutual understanding
and learning.
use collaborative technologies to work with others, including peers, experts
or community members, to examine issues and problems from multiple
viewpoints.
contribute constructively to project teams, assuming various roles and
responsibilities to work effectively toward a common goal.
explore local and global issues and use collaborative technologies to work
with others to investigate solutions.

Collaborating
• Follow rules for collegial discussions and decision making, track progress
toward specific goals and deadlines, and define individual roles as needed.

Collaborating
• Delineate a speaker’s argument and claims, evaluating reasoning and
sufficiency of evidence in order to pose questions that connect the ideas of
several speakers and respond to others' questions and comments with
relevant evidence, observations, and ideas.
Presenting
• Speak audibly and to the point, using conventions of language as appropriate
to task, purpose, and audience when presenting including appropriate
volume, clear articulation, and accurate pronunciation at an understandable
pace.
Presenting
• Make consistent eye contact with a range of listeners when speaking, using
effective gestures to communicate a clear viewpoint and engage listeners.

Presenting
• Plan and deliver appropriate presentations based on the task, audience, and
purpose integrating multimedia into presentations to clarify information,
strengthen claims and evidence, and add interest.
Revise and Edit
e. Use technology, including the Internet, to produce and publish writing,
present the relationships between information and ideas efficiently,
and interact and collaborate with others.

X
X

X

X
X
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OBJECTIVE # 1

Students will work with others using digital tools to find solutions to a common problem. They will electronically share
their ideas/projects with others or present project in a group setting.
REFERENCES/STANDARDS
● ISTE 6a, 6b, 6c, 6d
● ISTE 7a, 7b
● MLS ELA Speaking/Listening - 1A, 1B, 2A, 2B, 2C
● MLS ELA Writing - 3A, e
WHAT SHOULD STUDENTS…
UNDERSTAND?
KNOW?
BE ABLE TO DO?
Concepts; essential truths that give meaning to the
Facts, Names, Dates, Places, Information,
Skills; Products
topic; ideas that transfer across situations.
ACADEMIC VOCABULARY
● Students will be able to use digital tools to
• Students will understand the benefits of
• Collaboration
find solutions to problems when working in
using digital tools to complete a task or
• Digital tools
a group.
solve a problem.
• feedback
●
Students will be able to use digital tools to
• Students will understand how to effectively
• Attachment (email)
electronically share ideas or projects with
collaborate with others through the use of
others.
digital tools.
● Appropriately provide or receive feedback
• Students will understand various way
from a variety of audiences
digital tools can be used to share ideas or
projects with others.
FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
● Introduce digital tools that can be utilized
● Students will use digital tools to
2, 3
for communication and collaboration in the
communicate/collaborate with others
classroom
when completing projects
● Class discussions about appropriate ways
● Provide feedback to student about
to provide feedback to others.
projects or ideas.
● Class discussions about appropriate ways
to receive feedback from other students or
teacher.
INTERDISCIPLINARY CONNECTION
CAREER CONNECTION
● ELA
• Business owner/manager
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●

HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
ASSESSMENT DESCRIPTION
FORMATIVE
DOK TARGET
OR
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
SUMMATIVE?
4=Extended Thinking)
Share completed project with class/teacher
Summative
2,3

HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
● Work individually with groups to review
● Share projects in a small group
1,2
concepts
setting for the purpose of receiving
feedback.
HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
● Provide students with opportunity to work
● Students will create lessons or videos 3,4
with students in another class or outside of
to help struggling students
our school setting.
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Proficiency Scales – Eighth Grade – Creative Communicator/Global Collaborator
Strand: Creative Communicator/Global Collaborator
Topic/Objective: Students use critical thinking skills to plan and conduct research, manage projects, solve problems, and make informed decisions using appropriate digital tools
and resources
Course/Grade Level: Computer Technology 8
Sample Tasks
Score
4.0

In addition to Score 3.0, in-depth inferences and applications that go beyond
what was taught.
3.5

Score
3.0

2.5
Score
2.0

In addition to score 3.0 performance, in-depth inferences and applications with partial
success.
The student will be able to:
•
Students will be able to use digital tools to find solutions to problems when
working in a group.
•
Students will be able to use digital tools to electronically share ideas or
projects with others.
No major errors or omissions regarding 2.0 content and partial knowledge of the 3.0
content
There are no major errors or omissions regarding the simpler details and
processes as the student:
recognizes or recalls specific terminology such as:
○ Collaboration
○ Digital tools
○ Feedback
○ Attachment (email)

•

Students will be able to complete challenge activities associated
with the group problem solving project.
https://learn.aeseducation.com/instructor/catalog2/BF/modules/BCM
KTPROJECTS
•

Students will work in groups to complete an online project that
will require them to problem solve and create a multimedia
presentation to present their ideas.
https://learn.aeseducation.com/instructor/catalog2/BF/modules/BCM
KTPROJECTS
•

When provided with different problems, the student can
identify the best digital tool to use for that scenario.

performs basic processes, such as:
○ Emailing work to a teacher or peer with an attachment
○ Sharing a document with a teacher.

1.5
Score
1.0
Score
0.0

However, the student exhibits major errors or omissions regarding the more
complex ideas and processes.
Partial knowledge of the 2.0 content but major errors or omissions regarding the 3.0
content
With help, a partial understanding of some of the simpler details and processes
and some of the more complex ideas and processes.
Even with help, no understanding or skill demonstrated.
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CONTENT AREA: Computer Technology

UNIT TITLE: Innovative Designer/Computational Thinker

COURSE/Grade Level: 8th Grade

UNIT DURATION: 15 days

MATERIALS / INSTRUCTIONAL RESOURCES FOR THIS UNIT:
● Business and IT Center 21 from Applied Education Systems
● Spreadsheet software
● Presentation software
ENDURING UNDERSTANDINGS:
● Students use a variety of technologies within a design
process to solve problems in ways that leverage the power
of technology methods.

BIG IDEA(S):
● Students use critical thinking skills to plan and conduct research, manage
projects, solve problems, and make informed decisions using appropriate
digital tools and resources.

ESSENTIAL QUESTIONS:
● In what ways can spreadsheets be used to represent and analyze data to
facilitate problem-solving and decision making?
● How can spreadsheets be used to efficiently manage data?
● How can students use multimedia/presentation software to create and share
a presentation with a purpose?
WHAT SHOULD STUDENTS KNOW, UNDERSTAND, AND BE ABLE TO DO AT THE END OF THIS UNIT?
Standards, Concepts, Content, Skills, Products, Vocabulary
REFERENCE/STANDARD
STANDARDS: Content specific standards that will be addressed in this unit.
MAJOR
SUPPORTING
i.e. GLE/CLE/MLS/ISTE
STANDARD
STANDARD
ISTE #4 - Innovative
Students use a variety of technologies within a design process to identify and solve
X
Designer
problems by creating new, useful or imaginative solutions.
Students:

ISTE #5 - Computational
Thinker

a.

b.

know and use a deliberate design process for generating ideas, testing theories,
creating innovative artifacts or solving authentic problems.
select and use digital tools to plan and manage a design process that considers
design constraints and calculated risks.

Students develop and employ strategies for understanding and solving problems in ways
that leverage the power of technological methods to develop and test solutions.
Students:

a.

X

formulate problem definitions suited for technology-assisted methods such as data
analysis, abstract models and algorithmic thinking in exploring and finding
solutions.
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MLS 8th grade ELA -Writing
3A Approaching the Task
as a Reader
OBJECTIVE # 1
REFERENCES/STANDARDS

b.

collect data or identify relevant data sets, use digital tools to analyze them, and
represent data in various ways to facilitate problem-solving and decision-making.

Revise and Edit
e. Use technology, including the Internet, to produce and publish writing,
present the relationships between information and ideas efficiently, and
interact and collaborate with others.

X

Students will use a variety of digital tools to create a multimedia project that includes the following: text, images,
animations, transition, and is formatted with appropriate colors and backgrounds.
●
●

ISTE #4 Innovative Designer a, b
MLS ELA Writing 3A, e.
WHAT SHOULD STUDENTS…

UNDERSTAND?
Concepts; essential truths that give meaning to the
topic; ideas that transfer across situations.
• Understand how to transfer what they
already know about technology to
multimedia presentations
• Understand multimedia presentation tools
and concepts

KNOW?
Facts, Names, Dates, Places, Information,
ACADEMIC VOCABULARY
• Presentation
• Multimedia
• Graphic
• Animations
• Transitions

TEACHER INSTRUCTIONAL ACTIVITY

STUDENT LEARNING TASK

BE ABLE TO DO?
Skills; Products
●

Create multimedia presentations that
includes text, graphics, hyperlinks, &
sounds.
● Select appropriate layouts, fonts, colors,
graphics, etc. to create an appealing
presentation.
FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING

●
●

Teacher will provide class demonstrations
on using presentation software.
Lessons showing examples of appropriate
fonts, layouts, colors, etc. when creating
presentations.

●
●

Select appropriate colors, fonts,
layouts in a given presentation.
Given a topic, students will create a
multimedia presentation.

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)

2,3
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INTERDISCIPLINARY CONNECTION
●

ELA

CAREER CONNECTION
• Office manager
• Teacher
• administrator
HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
FORMATIVE
OR
SUMMATIVE?

ASSESSMENT DESCRIPTION

●

DOK TARGET

(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)

Students will create and present a multimedia presentation that includes
Summative
2,3,4
various concepts and techniques.
HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions

INSTRUCTIONAL ACTIVITY/METHOD

●
●

Additional practice will be provided
Videos demonstrating concepts of a
multimedia presentation will be provided to
students.

STUDENT LEARNING TASK

●
●

Watch teacher provided videos that
offer additional instruction.
Complete practice assignments,
getting teacher help when necessary.

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)

1,2

HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK

●

Provide additional concepts and techniques
when creating multimedia presentations.

●

Include concepts and techniques in
presentations beyond what has been
shown in class.

DOK TARGET

(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)

3,4

384

OBJECTIVE # 2
REFERENCES/STANDARDS

Students will analyze and manage data through the use spreadsheet software to create spreadsheets that contain the
following: shading, borders, charts, formulas, and functions (SUM, AVG, MAX, MIN).
● ISTE standard 5a, 5b

UNDERSTAND?
Concepts; essential truths that give meaning to the
topic; ideas that transfer across situations.
• Understand how to use spreadsheets to
efficiently manage data in a changing
environment for routine activities?
• Understand how to use charts and graphs
to efficiently display data in a changing
environment for routine activities?

WHAT SHOULD STUDENTS…
KNOW?
Facts, Names, Dates, Places, Information,
ACADEMIC VOCABULARY
● Spreadsheet
● Rows, columns
● Cell
● Functions
● Chart (pie, bar)
● Formulas
● Merge

BE ABLE TO DO?
Skills; Products
●

Create a simple spreadsheet, enter data,
and interpret the information.
● Format a spreadsheet to allow for easy
interpretation of data (i.e. borders,
shading, bolding, etc.).
● Generate a spreadsheet to graph and
present information.
● Create a spreadsheet, enter data, and use
mathematical functions and formulas to
manipulate data.
FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
● Lessons covering skills and concepts when
● Students will create spreadsheets that
2,3
using spreadsheets.
include formatting, functions/formulas,
● Time provided in class for students to
and charts.
practice skills
INTERDISCIPLINARY CONNECTION
CAREER CONNECTION
● Math
• Accounting
● Science
• Financial advisor
• Banker
HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
ASSESSMENT DESCRIPTION
FORMATIVE
DOK TARGET
OR
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
SUMMATIVE?
4=Extended Thinking)
● Students will independently create a spreadsheet that contains
Summative
2,3
formatting, functions, formulas, & charts.
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HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
● Extra, individualized instruction will be
1, 2
• Utilize videos provided by the teacher.
given by the teacher.
• Complete practice activities
● Additional practice assignments will be
provided for students
● Teacher provided videos with instruction
of spreadsheet skills and concepts.
HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
● Provide students with the opportunity to
● Students will be given a topic for which
learn skills and concepts in addition to the
they have to do research and gather
3,4
ones learned by the class.
data. They will use this data to design a
spreadsheet that includes functions,
formulas, and charts.
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Proficiency Scales – Eighth Grade – Innovative Designer/Computational Thinker
Strand: Innovative Design/Computational Thinker
Topic/Objective: Students use critical thinking skills to plan and conduct research, manage projects, solve problems, and make informed decisions using appropriate digital tools
and resources
Course/Grade Level: Computer Technology 8
Sample Tasks
Score
4.0

In addition to Score 3.0, in-depth inferences and applications that go beyond what
was taught.

3.5
Score
3.0

2.5
Score
2.0

In addition to score 3.0 performance, in-depth inferences and applications with partial
success.
The student will be able to:
•
Create multimedia presentations that includes text, graphics, transitions,
animations, hyperlinks, and sound
•
Create spreadsheets that contain formatting, formulas, functions (sum, avg, max,
min) and charts.

No major errors or omissions regarding 2.0 content and partial knowledge of the 3.0
content
There are no major errors or omissions regarding the simpler details and processes
as the student:
●

recognizes or recalls specific terminology such as:
o

●

1.5
Score
1.0
Score
0.0

Presentation, Multimedia, Text, Images, Animations, Transitions,
Spreadsheet, Function, pie/column chart, merge/center

performs basic processes, such as:
o Adding text, images, animations, and transitions to slides.

•

Use problem solving skills to complete an online integrated
skills project.
https://learn.aeseducation.com/instructor/catalog2/CA2016/modul
es/BIINTEGSKILLS-2016
•

Given a topic, students will be able to independently create a
presentation that includes text, graphics, transitions,
animations, hyperlinks, and sound files.
•
Students will collect data and create a spreadsheet that
includes functions, formulas, and charts.
•
Complete online activities to reinforce presentation and
spreadsheet skills.
https://learn.aeseducation.com/instructor/catalog2/CA2016/modul
es/BIPPTPROJECT-2016
•
•
•

Students will be provided with a presentation that has
already been created and will be able to edit text and/or
images, transitions, and animations.
Students will be able to identify the use of functions (sum,
avg, max, min) in a spreadsheet.
Students will be able to analyze the data in pie/column chart
on a spreadsheet.

However, the student exhibits major errors or omissions regarding the more
complex ideas and processes.
Partial knowledge of the 2.0 content but major errors or omissions regarding the 3.0
content
With help, a partial understanding of some of the simpler details and processes and
some of the more complex ideas and processes.
Even with help, no understanding or skill demonstrated.
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CONTENT AREA: Computer Technology

UNIT TITLE: Knowledge Constructor

COURSE/Grade Level: 8th Grade

UNIT DURATION: 5 days

MATERIALS / INSTRUCTIONAL RESOURCES FOR THIS UNIT:
● Business and IT Center 21 from Applied Education Systems
● www.bibme.org
● www.easybib.com
ENDURING UNDERSTANDINGS:
● Students use a variety of digital tools and resources to construct
knowledge and produce creative artifacts and meaningful
learning artifacts.

BIG IDEA(S):
● Students apply existing knowledge to demonstrate creative thinking,
construct new knowledge, and create original works as a means of
personal or group expression
ESSENTIAL QUESTIONS:
● How can students find information they need quickly?
● How can students verify the information they found is from a reliable
source?
● How can students organize the information they find in an online
search?
● How do students give credit to the online resources they utilize?
WHAT SHOULD STUDENTS KNOW, UNDERSTAND, AND BE ABLE TO DO AT THE END OF THIS UNIT?
Standards, Concepts, Content, Skills, Products, Vocabulary
REFERENCE/STANDARD
STANDARDS: Content specific standards that will be addressed in this unit.
MAJOR
SUPPORTING
i.e. GLE/CLE/MLS/ISTE
STANDARD
STANDARD
ISTE #3 - Knowledge
Students critically curate a variety of resources using digital tools to construct knowledge,
X
Constructor
produce creative artifacts and make meaningful learning experiences for themselves and
others.
Students:
a.

b.

MLS 8th grade ELA Writing
1A- Research

c.

plan and employ effective research strategies to locate information and other resources
for their intellectual or creative pursuits.
evaluate the accuracy, perspective, credibility and relevance of information, media, data or
other resources
curate information from digital resources using a variety of tools and methods to create
collections of artifacts that demonstrate meaningful connections or conclusions.

Approaching the Task as a Researcher
• Conduct research to answer a question (including a self-generated question); gather
relevant, credible sources, print and digital; integrate information using a standard
citation system.
• Gather relevant information from multiple print and digital sources, using search
terms effectively; assess the credibility and accuracy of each source; and quote or
paraphrase the data and conclusions of others while avoiding plagiarism and
following a standard format for citation

X
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OBJECTIVE # 1
REFERENCES/STANDARDS

Students will apply effective search strategies using keywords and identifying reliable sources
● ISTE #3 Knowledge Constructor
● MLS ELA Writing 1A
WHAT SHOULD STUDENTS…
UNDERSTAND?
KNOW?
BE ABLE TO DO?
Concepts; essential truths that give meaning to the
Facts, Names, Dates, Places, Information,
Skills; Products
topic; ideas that transfer across situations.
ACADEMIC VOCABULARY
● Use keywords/search commands to
• Understand how to identify if an online
• Keywords
effectively conduct an Internet search.
source is reliable.
• WWW (World Wide Web)
● When gathering information, students will
• Understand the importance of using
• Web address (URL)
be able to identify reliable online sources.
keywords and search commands in an
• Search engine
Internet search
• Search commands
• The difference between a website and a
search engine
FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
● Familiarize students with using keywords
● Complete class assignments by
2,3
and search commands that will make
conducting online searches using
online researching more effective.
keywords and search commands.
● Provide students with a list of websites to
● Students will be provided both
identify their credibility.
credible and non-credible websites
● Provide students with opportunities to
and will have to identify the
research a given topic to practice search
differences between the 2 sites.
● Given a topic, students will conduct
commands and using keywords.
research using credible sites to
prepare a presentation on the given
topic.
INTERDISCIPLINARY CONNECTION
CAREER CONNECTION
● ELA
• Computer programmer
• Informational Technology
• Lawyer
• Doctor
• Teacher
• Sports
• Analyst
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HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
ASSESSMENT DESCRIPTION
FORMATIVE
DOK TARGET
OR
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
SUMMATIVE?
4=Extended Thinking)
● Conduct research on a given topic. Information gathered will be organized Summative
2,3
into a presentation.
HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
● Individually help students with identify
● Looking at a variety of sources,
2,3
sources. Provide additional examples to
students will share with teacher what
help these students.
makes them credible or not.
HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
● Provide students the opportunity to work
● Create a lesson or video that can be
3,4
with other students who are struggling
shared with students who have a hard
with the concept.
time understanding the material.

OBJECTIVE # 2
REFERENCES/STANDARDS

Students will summarize, organize, and cite information from a website.
● ISTE # 3 Knowledge Constructor
● MLS ELA Writing 1A
WHAT SHOULD STUDENTS…
UNDERSTAND?
KNOW?
BE ABLE TO DO?
Concepts; essential truths that give meaning to the
Facts, Names, Dates, Places, Information,
Skills; Products
topic; ideas that transfer across situations.
ACADEMIC VOCABULARY
● Summarize
Students will be able to:
• The difference between summarizing and
● Citation
● Summarize an author’s words
copying an author’s words.
●
Plagiarism
● Create a citation page
• Understand how to use digital tools to
● Effectively conduct research on a given
create a citation page.
topic and use digital tools to organize that
• Understand how to locate the information
data.
on a web page that is needed to correctly
cite a source.
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•

Understand how to use digital tools to
organize research data.

FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
● Provide students with an article that they
● Create citation pages for resources
2,3
will need to summarize and put into their
using during research. Practice
own words.
summarizing text using articles
● Provide students with a web address for a
provided by teacher.
● Use z: drive or other digital tools to
site. Students will use this site to locate
organize research data.
the information needed to cite that page
and then use a digital tool to create a
citation page.
● Provide digital tools that can be used to
organize research data.
INTERDISCIPLINARY CONNECTION
CAREER CONNECTION
● ELA
• Author
• Teacher
• Researcher
HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
ASSESSMENT DESCRIPTION
FORMATIVE
DOK TARGET
OR
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
SUMMATIVE?
4=Extended Thinking)
● Conduct research on a given topic. Information gathered will be organized Summative
2,3
into a presentation which will include a citation page.
HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
● Work individually with students on
1,2
• Work with teacher for additional
summarizing and locating sources.
practice on summarizing and citing
● Provide examples of work that has been
sources.
summarized.
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HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
● Provide students with opportunity to
● Create lessons or videos to be used with
work with student who are having a
students that are struggling.
3,4
difficult time with concepts learned in
class.
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Proficiency Scales – Eighth Grade – Knowledge Constructor
Strand: Knowledge Constructor
Topic/Objective: Students apply existing knowledge to demonstrate creative thinking, construct new knowledge, and create original works as a means of personal or group expression
Course/Grade Level: Computer Technology 8
Score
4.0

In addition to Score 3.0, in-depth inferences and applications that go beyond
what was taught.

3.5
Score
3.0

In addition to score 3.0 performance, in-depth inferences and applications with partial
success.
The student will be able to:
•
Use keywords or phrases to find the information online.
•
Evaluate Information using the different parts of a web page
•
Utilize search commands to narrow the Internet search
•
Summarize and cite information from an online source.

Sample Tasks

•
•

•

•
•
•

2.5
Score
2.0

No major errors or omissions regarding 2.0 content and partial knowledge of the 3.0
content
There are no major errors or omissions regarding the simpler details and
processes as the student:
●

●

1.5
Score
1.0
Score
0.0

recognizes or recalls specific terminology such as:
o Keywords, Website, URL, Search engine, Summarize, Copyright,
Plagiarism, Citation
performs basic processes, such as:
o Research for answers by using keywords and phrases.

However, the student exhibits major errors or omissions regarding the more
complex ideas and processes.
Partial knowledge of the 2.0 content but major errors or omissions regarding the 3.0
content
With help, a partial understanding of some of the simpler details and processes
and some of the more complex ideas and processes.
Even with help, no understanding or skill demonstrated.

•
•
•

Create a video that can be utilized by other students struggling with
class concepts.
Students will use online resources for enrichment activities:
○ https://learn.aeseducation.com/instructor/catalog2/DL/mod
ules/BIWEBRESEARCH
Students will complete an WebQuest where they have to find the
answers to multiple questions. They will have identify not only the
answer to the question, but also the website where the information was
obtained and the search terms used to find the answer.
Students will be provided with an article that will have to be
summarized and in their own words. They will also be required to
identify the information that is needed to cite the article.
Given a topic, students will use online sources to research topic and
create a multimedia project that will be shared with the class.
Students will use online resources:
○ https://learn.aeseducation.com/instructor/catalog2/DL/mod
ules/BIWEBRESEARCH
Students will complete a webquest that only requires them to provide
answers. Students have to identify how they found their answers, but
not cite the source.
students will review several scenarios and make recommendations to
resolve web research-related issues
Students will use online resources for additional help:
○ https://learn.aeseducation.com/instructor/catalog2/DL/mod
ules/BIWEBRESEARCH
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CONTENT AREA: Computer Technology

UNIT TITLE: Empowered Learner

COURSE/Grade Level: 8th Grade Advanced Computers

UNIT DURATION: 10 days

MATERIALS / INSTRUCTIONAL RESOURCES FOR THIS UNIT:
●
●

Business and IT Center 21 from Applied Education Systems
Desktop Publishing software

ENDURING UNDERSTANDINGS:
•

Students understand the fundamental concepts of technology
operations and demonstrate the ability to choose, use and
troubleshoot technologies. They also leverage technology to set
and demonstrate competency in their learning goals.

BIG IDEA(S):
•

Students demonstrate a sound understanding of technology
concepts, systems, and operations.

ESSENTIAL QUESTIONS:
●
●
●
●
●

How do I choose which technology to use and when it is appropriate
to use them?
In a world of constant change, how can I transfer what I know to new
technological situations?
In the age of information, how can data be best stored, retrieved, and
organized?
How does software enhance the productivity of the learning
environment?
How can students use desktop publishing software to create and edit
publications?

WHAT SHOULD STUDENTS KNOW, UNDERSTAND, AND BE ABLE TO DO AT THE END OF THIS UNIT?

REFERENCE/STANDARD

Standards, Concepts, Content, Skills, Products, Vocabulary

STANDARDS: Content specific standards that will be addressed in this unit.

i.e. GLE/CLE/MLS/ISTE
ISTE #1 - Empowered Learner

Students leverage technology to take an active role in choosing, achieving and
demonstrating competency in their learning goals, informed by the learning
sciences.
Students:

a.
b.

articulate and set personal learning goals, develop strategies leveraging
technology to achieve them and reflect on the learning process itself to
improve learning outcomes.
build networks and customize their learning environments in ways that
support the learning process.

MAJOR
STANDARD

SUPPORTING
STANDARD

X
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c.

d.

MLS 8th grade ELA -Writing 3A
Approaching the Task as a
Reader

Revise and Edit

Review, revise, and edit writing with consideration for the task, purpose, and
audience.
a.
e.

OBJECTIVE # 1
REFERENCES/STANDARDS

use technology to seek feedback that informs and improves their practice
and to demonstrate their learning in a variety of ways.
understand the fundamental concepts of technology operations,
demonstrate the ability to choose, use and troubleshoot current
technologies and are able to transfer their knowledge to explore emerging
technologies.

X

Organization and content: Introduce the topic, maintain a clear focus
throughout the text, and provide a conclusion that follows from the text. Add
or delete content and change organization to achieve the writer's purpose
Use technology, including the Internet, to produce and publish writing,
present the relationships between information and ideas efficiently, and
interact and collaborate with others.

Students will utilize desktop publishing software to create, edit, and format various publications
● ISTE 1b, 1c, 1d
● MLS ELA Writing 3A
WHAT SHOULD STUDENTS…
UNDERSTAND?
KNOW?
BE ABLE TO DO?
Concepts; essential truths that give meaning to the
Facts, Names, Dates, Places, Information,
Skills; Products
topic; ideas that transfer across situations.
ACADEMIC VOCABULARY
Students will be able to:
• Students will have knowledge of desktop
• Desktop publishing
publishing operations and concepts that
• Create professional documents (e.g. flyers,
• Table
brochures, posters, etc.) using desktop
are required for the 21st Century learner.
• Page orientation
publishing software.
• Students will understand skills and
• Graphic
•
Create publications with text formatting
knowledge can be transferred from one
• Cut, Copy, Paste
and graphics.
software program to another.
• Alignment
• Use desktop publishing software to create
• Margins
tables and enter data.
• Bold, italicize, underline

FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
● Introduce students to formatting
● Use desktop publishing software to
2,3,4
techniques in desktop publishing software
create and format publications.
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(alignment, margins, bold, italicize,
underline, graphics, etc.)
● Utilize teacher created videos for skills
learned in class.
INTERDISCIPLINARY CONNECTION
● ELA

●

Apply previous computer skills to
current class assignments and projects.

CAREER CONNECTION
● Graphic Designer
● Advertising
● Public Relations
● Commercial Artist
HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
ASSESSMENT DESCRIPTION
FORMATIVE
DOK TARGET
OR
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
SUMMATIVE?
4=Extended Thinking)
● Students will create a final document/publication that includes skills
Summative
2,3
learned in class.
HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
● Teacher will provide additional
● Students will utilize additional
instructional materials to students (e.g.
instructional materials provided by
2,3
videos, step by step instructions, etc.)
teacher.
● Students will have opportunity to retest summative assessments.
● Students will be provided time to work
with another student in the class who
has already mastered the skill.
HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
● Provide enrichment activities for students.
● Students will have an opportunity to
assist other students who are
3,4
struggling with a skill or concept.
● Students will be given additional
learning opportunities related to more
advanced technology skills.
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Proficiency Scales – Eighth Grade Advanced Computers – Empowered Learner
Strand: Empowered Learner
Topic/Objective: Students demonstrate a sound understanding of technology concepts, systems, and operations.
Course/Grade Level: Computer Technology Advanced 8
Score
4.0

In addition to Score 3.0, in-depth inferences and applications that go beyond what was taught.

3.5
Score
3.0

In addition to score 3.0 performance, in-depth inferences and applications with partial success.
The student will be able to:

•

Create professional documents (e.g., letterheads, flyers, brochures) using desktop
publishing software that includes both text, graphics, and tables.

Sample Tasks

•

Students will select an event that is happening in our
school and use desktop publishing software to create a
publication that can be used for that event.

•

Students will use online resources to create publications in
desktop publishing software.
o https://learn.aeseducation.com/instructor/catalog2
/CA2016/modules/BIPUBFUN-2016
Students select a destination for which they can create a travel
brochure. They will research the required information and
use Desktop Publishing software to create a tri-fold brochure.
Students will design a restaurant and create a menu using
Desktop Publishing software.

•
•

2.5
Score
2.0

There are no major errors or omissions regarding the simpler details and processes as the student:
• recognizes or recalls specific terminology such as:
• Word Wrap, Z: drive (shared network drive), Graphics, Table
• performs basic processes, such as:
• Make folders and move files into folders, demonstrate how to perform open, save, and
print functions in multiple software programs.
However, the student exhibits major errors or omissions regarding the more complex ideas and
processes.

1.5
Score
1.0
Score
0.0

No major errors or omissions regarding 2.0 content and partial knowledge of the 3.0 content

Partial knowledge of the 2.0 content but major errors or omissions regarding the 3.0 content

With help, a partial understanding of some of the simpler details and processes and some of
the more complex ideas and processes.

•

•

Students will demonstrate to teacher they are able to
correctly open files from their z: drive, save files to their z:
drive, and be able to correctly print from multiple software
programs.
Teacher will work with students to create folders in
student z: drives that will be used to help organize
classwork throughout the quarter.

•

Even with help, no understanding or skill demonstrated.
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CONTENT AREA: Computer Technology

UNIT TITLE: Digital Citizen

COURSE/Grade Level: 8th Grade Advanced Computers

UNIT DURATION: 5 days

MATERIALS / INSTRUCTIONAL RESOURCES FOR THIS UNIT:
● Business and IT Center 21 from Applied Education Systems
● www.commonsensemedia.org
● http://www.digizen.org/
● “Digital Citizenship in Schools”
● https://globaldigitalcitizen.org/13-apps-games-internet-safetyawareness
● www.netsmartz.com

BIG IDEA(S):
Students understand human, cultural, and societal issues related to
technology and practice legal and ethical behavior.

ENDURING UNDERSTANDINGS:
● Students recognize the rights, responsibilities and opportunities
of living, learning and working in an interconnected world and
they act and model ways to use technologies that are safe, legal
and ethical.

ESSENTIAL QUESTIONS:
● What can students do to keep themselves safe in the social media
environment?
● How can students manage and minimize the negative impact of
their digital footprint?
● What can students do to stand up and protect against
cyberbullying?
● How can students preserve and protect their health when using
technology?
● How can students use online content for projects safely and
ethically?
WHAT SHOULD STUDENTS KNOW, UNDERSTAND, AND BE ABLE TO DO AT THE END OF THIS UNIT?
Standards, Concepts, Content, Skills, Products, Vocabulary
REFERENCE/STANDARD
STANDARDS: Content specific standards that will be addressed in this unit.
MAJOR
SUPPORTING
i.e. GLE/CLE/MLS/ISTE
STANDARD
STANDARD
ISTE #2 - Digital Citizen

Students recognize the rights, responsibilities and opportunities of living, learning and
working in an interconnected digital world, and they act and model in ways that are safe,
legal and ethical.
Students:

a.

b.

cultivate and manage their digital identity and reputation and are aware of the
permanence of their actions in the digital world.
engage in positive, safe, legal and ethical behavior when using technology,
including social interactions online or when using networked devices.

X
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c.

d.

OBJECTIVE # 1
REFERENCES/STANDARDS

demonstrate an understanding of and respect for the rights and obligations of
using and sharing intellectual property.
manage their personal data to maintain digital privacy and security and are
aware of data-collection technology used to track their navigation online.

Students will demonstrate they know how to make positive, safe and appropriate choices when using technology.
● ISTE Standards for Students: 2b, 2c
● MLS
WHAT SHOULD STUDENTS…
UNDERSTAND?
KNOW?
BE ABLE TO DO?
Concepts; essential truths that give meaning to the
Facts, Names, Dates, Places, Information,
Skills; Products
topic; ideas that transfer across situations.
ACADEMIC VOCABULARY
● Send an email with an attachment
• The impact of Cyberbullying
• Cyberbullying
● Communicate with others using
• Technology ethics
• Digital footprint
technology tools.
• Consequences of not make safe choices
• Netiquette
●
Identify cyberbullying of others and how
online
• Phishing
to respond.
• Online communication-ex. Email, social
● Understand consequences of using
media.
technology in an inappropriate manner.
• The importance of a positive digital
●
Identify
the importance and impact of a
footprint
person’s digital footprint
FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
● Videos
● Classroom discussion/participation
1, 2, 3
● Classroom discussion
● Online research and activities
● Modeling
● Submit assignments through email
● www.netzmart.com
(include attachment)
● www.commonsensemedia.com
INTERDISCIPLINARY CONNECTION
● ELA

●
●
●

CAREER CONNECTION
Computer programmer
Secretary
Receptionist
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HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
ASSESSMENT DESCRIPTION
FORMATIVE OR
SUMMATIVE?
●

Multiple choice/short answer quiz (cyberbullying, technology ethics)

Formative

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)

3

HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
●
●

●
●
●

Re-teach
Modeling

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
1,2,3

Cyberbullying activity
Technology Ethics activity
Online games and learning activities:
https://globaldigitalcitizen.org/13-appsgames-internet-safety-awareness
HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
● Provide opportunity for students to teach
● Create multimedia presentation on
3,4
skills to others.
learned information

OBJECTIVE # 2
REFERENCES/STANDARDS

Students understand the health risks associated with excessive technology use
● ISTE Standards for Students: 2a, 2d

UNDERSTAND?
Concepts; essential truths that give meaning to the
topic; ideas that transfer across situations.
● Students will understand the physical and
psychological dangers of excessive use of
technology.
● Students will understand the importance
of good ergonomics while using
technology

WHAT SHOULD STUDENTS…
KNOW?
Facts, Names, Dates, Places, Information,
ACADEMIC VOCABULARY
● Ergonomics
● Technology addiction

BE ABLE TO DO?
Skills; Products
●
●
●
●

Assess the amount of time students spend
using technology
Evaluate if the amount of time spent on
technology is healthy.
Identify alternatives to technology use
Demonstrate appropriate ergonomics in
the classroom
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FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
● Videos
● Classroom discussion and participation 2,3
● Classroom discussion
● Record and evaluate the amount of time
● modeling
spent on technology
● www.netzmart.com
● www.commonsensemedia.com
INTERDISCIPLINARY CONNECTION
CAREER CONNECTION
● ELA
● Counselor
● Psychologist
● Physical Therapist
HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
ASSESSMENT DESCRIPTION
FORMATIVE
DOK TARGET
OR
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
SUMMATIVE?
4=Extended Thinking)
●

Multiple choice/short answer quiz

●

●
●

Formative

1,2,3

HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)

● Online games and learning activities:
2
https://globaldigitalcitizen.org/13-appsgames-internet-safety-awareness
HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
● Provide opportunity for students to teach
● Create multimedia presentation on
skills to others.
learned information
3,4
Re-teach
Modeling
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Proficiency Scales – Eighth Grade Advanced Computers – Digital Citizen
Strand: Digital Citizenship
Topic/Objective: Students understand human, cultural, and societal issues related to technology and practice legal and ethical behavior.
Course/Grade Level: Computer Technology 8
Score
4.0

In addition to Score 3.0, in-depth inferences and applications that go beyond what was
taught.
3.5

Score
3.0

In addition to score 3.0 performance, in-depth inferences and applications with partial success.
The student will be able to:
• Communicate with others using technology tools ie. email, shared documents, etc.
• Identify cyberbullying of others and how to respond.
• Understand consequences of using technology in an inappropriate manner.
• Identify the importance and impact of a person’s digital footprint
• Understand the physical and psychological dangers of excessive use of technology.

2.5
Score
2.0

No major errors or omissions regarding 2.0 content and partial knowledge of the 3.0 content

There are no major errors or omissions regarding the simpler details and processes as the
student:
• recognizes or recalls specific terminology such as:

•

•
•
•

Cyberbullying
Digital footprint
Netiquette

•

Students will create a lesson using multimedia tools that can be
used to teach the 4th graders at Blackhurst about the dangers
cyberbullying.

•

Students will utilize digital devices and various digital tools to
create a video that outlines the level 3 material for this
objective. This can be accomplished through the use of green
screen, interviews, video clips, etc.
Students will complete online activities about the consequences
of choices they make with their digital footprints, managing
social media accounts, and protecting themselves.
o https://learn.aeseducation.com/instructor/catalog2/D
L/modules/BCDIGCITIZ

•

•

•

performs basic processes, such as:

•
•

Sample Tasks

Identify the rules for safe online messaging.
Identify signs of malicious links and emails.

Student s will communicate with teacher and classmates through
the use of email and shared drives. Students will be responsible
for turning in assignments by utilizing their school email
account.
Complete online activities about digital footprint
o https://learn.aeseducation.com/instructor/catalog2/D
L/modules/BCDIGCITIZ

However, the student exhibits major errors or omissions regarding the more complex
ideas and processes.
1.5
Score
1.0
Score
0.0

Partial knowledge of the 2.0 content but major errors or omissions regarding the 3.0 content

With help, a partial understanding of some of the simpler details and processes and some of the more
complex ideas and processes.

•

Even with help, no understanding or skill demonstrated.
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CONTENT AREA: Computer Technology

UNIT TITLE: Creative Communicator/Global Collaborator

COURSE/Grade Level: 8th Grade Advanced Computers

UNIT DURATION: 10 Days

MATERIALS / INSTRUCTIONAL RESOURCES FOR THIS UNIT:
● Business and IT Center 21 from Applied Education Systems
● Presentation software

BIG IDEA(S):
● Students use digital tools to communicate and work collaboratively,
including at a distance, to support individual learning and contribute
to the learning of others.
ENDURING UNDERSTANDINGS:
ESSENTIAL QUESTIONS:
● Students use digital tools to communicate clearly, express
● How can I use online digital tools to share my ideas and/or projects
themselves creatively, and collaborate effectively in teams both
with others?
locally and globally.
● What are the common tools used for collecting, organizing, and
distributing information electronically?
● How can students use digital tools to find solutions to problems when
working in a group?
WHAT SHOULD STUDENTS KNOW, UNDERSTAND, AND BE ABLE TO DO AT THE END OF THIS UNIT?
Standards, Concepts, Content, Skills, Products, Vocabulary
REFERENCE/STANDARD
STANDARDS: Content specific standards that will be addressed in this unit.
MAJOR
SUPPORTING
i.e. GLE/CLE/MLS/ISTE
STANDARD
STANDARD
ISTE #6 - Creative
Students communicate clearly and express themselves creatively for a variety of purposes
X
Communicator
using the platforms, tools, styles, formats and digital media appropriate to their goals.
Students:

a.

b.
c.

ISTE #7 - Global
Communicator

d.

choose the appropriate platforms and tools for meeting the desired objectives of
their creation or communication.
create original works or responsibly repurpose or remix digital resources into new
creations.
communicate complex ideas clearly and effectively by creating or using a variety of
digital objects such as visualizations, models or simulations.
publish or present content that customizes the message and medium for their
intended audiences.

Students use digital tools to broaden their perspectives and enrich their learning by
collaborating with others and working effectively in teams locally and globally.
Students:

a.

use digital tools to connect with learners from a variety of backgrounds and
cultures, engaging with them in ways that broaden mutual understanding and
learning.

X
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b.
c.

MLS 8th grade ELA Speaking/Listening 1A Collaborating
MLS 8th grade ELA Speaking/Listening 1B Collaborating

MLS 8th grade ELA Speaking/Listening 2A Presenting
MLS 8th grade ELA Speaking/Listening 2B Presenting
MLS 8th grade ELA Speaking/Listening 2C Presenting
OBJECTIVE # 1

d.

Conversations

use collaborative technologies to work with others, including peers, experts or
community members, to examine issues and problems from multiple viewpoints.
contribute constructively to project teams, assuming various roles and
responsibilities to work effectively toward a common goal.
explore local and global issues and use collaborative technologies to work with
others to investigate solutions.

Follow rules for collegial discussions and decision making, track progress toward specific
goals and deadlines, and define individual roles as needed.
Questioning

Delineate a speaker’s argument and claims, evaluating reasoning and sufficiency of
evidence in order to pose questions that connect the ideas of several speakers and respond
to others' questions and comments with relevant evidence, observations, and ideas. .
Verbal Delivery
Speak audibly and to the point, using conventions of language as appropriate to task,
purpose, and audience when presenting including appropriate volume, clear articulation,
and accurate pronunciation at an understandable pace.
Nonverbal
Make consistent eye contact with a range of listeners when speaking, using effective
gestures to communicate a clear viewpoint and engage listeners.
Multimedia

Plan and deliver appropriate presentations based on the task, audience, and purpose
integrating multimedia into presentations to clarify information, strengthen claims and
evidence, and add interest.

X
X
X
X
X

Students will work with others using digital tools to find solutions to a common problem. They will electronically share
their ideas/projects with others or present project in a group setting.
REFERENCES/STANDARDS
● ISTE 6a, 6b, 6c, 6d
● ISTE 7a, 7b
● MLS ELA- 1a
WHAT SHOULD STUDENTS…
UNDERSTAND?
KNOW?
BE ABLE TO DO?
Concepts; essential truths that give meaning to the
Facts, Names, Dates, Places, Information,
Skills; Products
topic; ideas that transfer across situations.
ACADEMIC VOCABULARY
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●
●
●

●
●
●

●

●

Students will understand the benefits of using
● Collaboration
● Students will be able to use digital tools to
digital tools to complete a task or solve a
● Digital tools
find solutions to problems when working in
problem.
● Feedback
a group.
Students will understand how to effectively
● Students will be able to use digital tools to
● Attachment (email)
collaborate with others through the use of
electronically share ideas or projects with
digital tools.
others.
Students will understand various way digital
● Appropriately provide or receive feedback
tools can be used to share ideas or projects
from a variety of audiences
with others.
FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
Introduce digital tools that can be utilized for
● Students will use digital tools to
2,3
communication and collaboration in the
communicate/collaborate with
classroom
others when completing projects
Class discussions about appropriate ways to
● Provide feedback to student about
provide feedback to others.
projects or ideas.
Class discussions about appropriate ways to
receive feedback from other students or
teacher.
INTERDISCIPLINARY CONNECTION
CAREER CONNECTION
ELA
● Business owner/manager
HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
ASSESSMENT DESCRIPTION
FORMATIVE
DOK TARGET
OR
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
SUMMATIVE?
4=Extended Thinking)
Share completed project with class/teacher
Summative
2,3

HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
● Work individually with groups to review
● Share projects in a small group
1,2
concepts
setting for the purpose of receiving
feedback.
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HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK
DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
● Provide students with opportunity to work
● Students will create lessons or
3,4
with students in another class or outside of
videos to help struggling students
our school setting.

406

Proficiency Scales – Eighth Grade Advanced Computers – Creative Communicator/Global Collaborator
Strand: Creative Communicator/Global Collaborator
Topic/Objective: Students use critical thinking skills to plan and conduct research, manage projects, solve problems, and make informed decisions using appropriate digital tools and
resources
Course/Grade Level: Computer Technology Advanced 8
Score
4.0

In addition to Score 3.0, in-depth inferences and applications that go beyond what was taught.

3.5
Score
3.0

In addition to score 3.0 performance, in-depth inferences and applications with partial success.
The student will be able to:

•
•
2.5
Score
2.0

Students will be able to use digital tools to find solutions to problems when working in a
group.
Students will be able to use digital tools to electronically share ideas or projects with others.

No major errors or omissions regarding 2.0 content and partial knowledge of the 3.0 content

There are no major errors or omissions regarding the simpler details and processes as the
student:

•

recognizes or recalls specific terminology such as:
o Collaboration
o Digital tools
o Feedback
o Attachment (email)
• performs basic processes, such as:
o Emailing work to a teacher or peer with an attachment
o Sharing a document with a teacher.
However, the student exhibits major errors or omissions regarding the more complex ideas and
processes.
1.5
Score
1.0
Score
0.0

Sample Tasks

•

Students will complete the requirements for a level 3, however they will
come up with their own problem rather than being given the information.

•

Students will work in groups to complete an online project that will
require them to problem solve and create a multimedia presentation to
present their ideas.

https://learn.aeseducation.com/instructor/catalog2/BF/modules/BCMKTPROJECTS

•

When provided with different problems, the student can identify the best
digital tool to use for that scenario.

Partial knowledge of the 2.0 content but major errors or omissions regarding the 3.0 content

With help, a partial understanding of some of the simpler details and processes and some of the
more complex ideas and processes.
Even with help, no understanding or skill demonstrated.
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CONTENT AREA: Computer Technology

UNIT TITLE: Innovative Designer/Computational Thinker

COURSE/Grade Level: 8th Grade Advanced Computers

UNIT DURATION: 15 days

MATERIALS / INSTRUCTIONAL RESOURCES FOR THIS UNIT:
● Business and IT Center 21 from Applied Education Systems
● Spreadsheet software
● Presentation software
● Video editing software
● Photo editing software
ENDURING UNDERSTANDINGS:
●

Students use a variety of technologies within a design process to
solve problems in ways that leverage the power of technology
methods.

BIG IDEA(S):
●

Students use critical thinking skills to plan and conduct research,
manage projects, solve problems, and make informed decisions using
appropriate digital tools and resources.

ESSENTIAL QUESTIONS:
●

In what ways can spreadsheets be used to represent and analyze data to
facilitate problem-solving and decision making?
● How can spreadsheets be used to efficiently manage data?
● How can students use multimedia/presentation software to create and
share a presentation with a purpose?
● How can students use digital tools to create and edit digital images to be
included in multimedia presentations?
WHAT SHOULD STUDENTS KNOW, UNDERSTAND, AND BE ABLE TO DO AT THE END OF THIS UNIT?

REFERENCE/STANDARD

Standards, Concepts, Content, Skills, Products, Vocabulary

STANDARDS: Content specific standards that will be addressed in this unit.

i.e. GLE/CLE/MLS/ISTE
ISTE #4 - Innovative
Designer

Students use a variety of technologies within a design process to identify and solve
problems by creating new, useful or imaginative solutions.
Students:

a.

b.

ISTE #5 - Computational
Thinker

know and use a deliberate design process for generating ideas, testing theories,
creating innovative artifacts or solving authentic problems.
select and use digital tools to plan and manage a design process that considers
design constraints and calculated risks.

Students develop and employ strategies for understanding and solving problems in ways
that leverage the power of technological methods to develop and test solutions.

MAJOR
STANDARD

SUPPORTING
STANDARD

X

X
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Students:

a.
b.

OBJECTIVE # 1
REFERENCES/STANDARDS

formulate problem definitions suited for technology-assisted methods such as data
analysis, abstract models and algorithmic thinking in exploring and finding
solutions.
collect data or identify relevant data sets, use digital tools to analyze them, and
represent data in various ways to facilitate problem-solving and decision-making.

Students will use a variety of digital tools to create a multimedia project that includes the following: text, images,
animations, transition, and is formatted with appropriate colors and backgrounds.
●

ISTE standard 4 a., b.

WHAT SHOULD STUDENTS…

UNDERSTAND?
KNOW?
BE ABLE TO DO?
Concepts; essential truths that give meaning to the
Facts, Names, Dates, Places, Information,
Skills; Products
topic; ideas that transfer across situations.
ACADEMIC VOCABULARY
● Presentation
● Create multimedia presentations that
● Understand how to transfer what they already
●
Multimedia
includes text, graphics, hyperlinks, & sounds.
know about technology to multimedia
●
Graphic
●
Select appropriate layouts, fonts, colors,
presentations
● Animations
graphics, etc. to create an appealing
● Understand multimedia presentation tools and
● Transitions
presentation.
concepts
FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
TEACHER INSTRUCTIONAL ACTIVITY

●
●

STUDENT LEARNING TASK

Teacher will provide class demonstrations
on using presentation software.
Lessons showing examples of appropriate
fonts, layouts, colors, etc. when creating
presentations.

●

ELA

●
●
●

●

INTERDISCIPLINARY CONNECTION
●

Select appropriate colors, fonts,
layouts in a given presentation.
Given a topic, students will create a
multimedia presentation.

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)

2,3

CAREER CONNECTION

Office manager
Teacher
Administrator
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HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
FORMATIVE
OR
SUMMATIVE?

ASSESSMENT DESCRIPTION

●

Students will create and present a multimedia presentation that
Summative
2,3,4
includes various concepts and techniques.
HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
INSTRUCTIONAL ACTIVITY/METHOD

●
●

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)

Additional practice will be provided
Videos demonstrating concepts of a
multimedia presentation will be provided
to students.

STUDENT LEARNING TASK

●
●

Watch teacher provided videos that
offer additional instruction.
Complete practice assignments,
getting teacher help when
necessary.

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)

1,2

HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
INSTRUCTIONAL ACTIVITY/METHOD

●

Provide additional concepts and techniques
when creating multimedia presentations.

OBJECTIVE # 2
REFERENCES/STANDARDS

STUDENT LEARNING TASK

●

Include concepts and techniques in
presentations beyond what has
been shown in class.

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)

3,4

Students will analyze and manage data through the use spreadsheet software to create spreadsheets that contain the
following: shading, borders, charts, formulas, and functions (SUM, AVG, MAX, MIN).
●

ISTE standard 5 a., b.
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WHAT SHOULD STUDENTS…
UNDERSTAND?
Concepts; essential truths that give meaning to the
topic; ideas that transfer across situations.
● Understand how to use spreadsheets to
efficiently manage data in a changing
environment for routine activities?
● Understand how to use charts and graphs
to efficiently display data in a changing
environment for routine activities?

KNOW?
Facts, Names, Dates, Places, Information,
ACADEMIC VOCABULARY
● Spreadsheet
● Rows, columns
● cell
● Functions
● Chart (pie, bar)
● Formulas
● merge

TEACHER INSTRUCTIONAL ACTIVITY

STUDENT LEARNING TASK

BE ABLE TO DO?
Skills; Products
●

Create a simple spreadsheet, enter data,
and interpret the information.
● Format a spreadsheet to allow for easy
interpretation of data (i.e. borders,
shading, bolding, etc.).
● Generate a spreadsheet to graph and
present information.
● Create a spreadsheet, enter data, and use
mathematical functions and formulas to
manipulate data.
FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING

●

Lessons covering skills and concepts when
using spreadsheets.
● Time provided in class for students to
practice skills
INTERDISCIPLINARY CONNECTION
●
●

Math
Science

●

Students will create spreadsheets that
include formatting, functions/formulas,
and charts.

(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)

CAREER CONNECTION

Accounting
●
Financial advisor
●
Banker
HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
●

ASSESSMENT DESCRIPTION

●

DOK TARGET

Students will independently create a spreadsheet that contains
formatting, functions, formulas, & charts.

FORMATIVE
OR
SUMMATIVE?

Summative

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)

2,3

411

HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
TEACHER INSTRUCTIONAL ACTIVITY

●
●
●

STUDENT LEARNING TASK

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)

Extra, individualized instruction will be
● Utilize videos provided by the teacher.
1,2
given by the teacher.
● Complete practice activities
Additional practice assignments will be
provided for students
Teacher provided videos with instruction
of spreadsheet skills and concepts.
HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments

INSTRUCTIONAL ACTIVITY/METHOD

●

Provide students with the opportunity to
learn skills and concepts in addition to the
ones learned by the class.

OBJECTIVE # 3
REFERENCES/STANDARDS

STUDENT LEARNING TASK

●

Students will be given a topic for which
they have to do research and gather
data. They will use this data to design a
spreadsheet that includes functions,
formulas, and charts.

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)

3,4

Students will use digital tools to create and edit digital images to be used within a multimedia project.
●

ISTE 4a, 4b

UNDERSTAND?
Concepts; essential truths that give meaning to the
topic; ideas that transfer across situations.
● Understand how to create and edit digital
images for a multimedia project

WHAT SHOULD STUDENTS…
KNOW?
Facts, Names, Dates, Places, Information,
ACADEMIC VOCABULARY
● Digital image
● Crop
● Green screen

BE ABLE TO DO?
Skills; Products
●

Use digital tools to create and edit digital
images for a multimedia project

412

●

Understand why it's important to respect
copyright and avoid plagiarism when
selecting image

●
●
●
●

●

Insert
Layers
JPEG
portrait/landscape

Follow copyright regulations when
selecting images

FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING

TEACHER INSTRUCTIONAL ACTIVITY

●

●

STUDENT LEARNING TASK

●

Demonstrate for students how to use
photo editing software

●

Class discussion about copyright and
plagiarism laws

●

INTERDISCIPLINARY CONNECTION
●

ELA

●
●

Students will use photo editing
software to edit and manipulate digital
images
Students will utilize the green screen
to create original images
Students will follow copyright laws
when using online images.
CAREER CONNECTION

●

3,4

Graphic designer
Interior designer

HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
FORMATIVE
OR
SUMMATIVE?

ASSESSMENT DESCRIPTION

●

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)

Students will create original digital images that will be included as part of
a multimedia project.

summative

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)

3,4

HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
DOK TARGET
TEACHER INSTRUCTIONAL ACTIVITY
STUDENT LEARNING TASK
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
Work individually with students that are
struggling.

●

Watch videos provided by teacher.

2,3
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●

Provide students with videos to explain
techniques of editing photos.

●

Work with other students in the class
or the teacher.

HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments

INSTRUCTIONAL ACTIVITY/METHOD

●
●

Provide students with opportunities to
edit photos using techniques not learned
in class.
Provide students with the opportunity to
help students that need additional help
with editing photos.

STUDENT LEARNING TASK

●
●

Using the photo editing software,
students will find and practice new
photo editing techniques.
Students will provide help to students
that need additional help.

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic Thinking,
4=Extended Thinking)
2,3,4
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Proficiency Scales – Eighth Grade Advanced Computers – Innovative Designer/Computational Thinker
Strand: Innovative Designer/Computational Thinker
Topic/Objective: Students use critical thinking skills to plan and conduct research, manage projects, solve problems, and make informed decisions using appropriate digital tools and resource
Course/Grade Level: Computer Technology Advanced 8
Score
4.0

In addition to Score 3.0, in-depth inferences and applications that go beyond
what was taught.
3.5

Score
3.0

2.5
Score
2.0

1.5
Score
1.0
Score
0.0

Sample Tasks

•

Students will select a topic and create a multimedia project that can be shared
with the school.

The student will be able to:
• Create multimedia presentations that includes text, graphics, transitions,
animations, hyperlinks, and sound
• Create and edit graphics using photo editing software.
• Create spreadsheets that contain formatting, formulas, functions (sum,
avg, max, min) and charts.

•

Complete online Excel business project:
o https://learn.aeseducation.com/instructor/catalog2/CA2016/modul
es/BIEXCELPROJECT-2016
Students will use online resources to complete an integrated skills project:
o https://learn.aeseducation.com/instructor/catalog2/CA2016/modul
es/BIINTEGSKILLS-2016

There are no major errors or omissions regarding the simpler details and
processes as the student:
• recognizes or recalls specific terminology such as:
• Presentation, Multimedia, Images, Layering, Crop, Animations,
Transitions, Spreadsheet, Function, pie/bar chart, merge/center
• performs basic processes, such as:
• Adding text, images, animations, and transitions to slides.
• Editing a spreadsheet that contains functions and charts.
However, the student exhibits major errors or omissions regarding the more
complex ideas and processes.

•

In addition to score 3.0 performance, in-depth inferences and applications with
partial success.

No major errors or omissions regarding 2.0 content and partial knowledge of the
3.0 content

•

•

Students will be provided with a presentation that has already been created
and will be able to edit text and/or images, transitions, and animations.
students will be able to identify the use of functions (sum, avg, max, min) in a
spreadsheet.

Partial knowledge of the 2.0 content but major errors or omissions regarding the
3.0 content
With help, a partial understanding of some of the simpler details and
processes and some of the more complex ideas and processes.
Even with help, no understanding or skill demonstrated.
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CONTENT AREA: Computer Technology

UNIT TITLE: Knowledge Constructor

COURSE/Grade Level: 8th Grade Advanced Computers

UNIT DURATION: 5 days

MATERIALS / INSTRUCTIONAL RESOURCES FOR THIS UNIT:
●
●
●

Business and IT Center 21 from Applied Education Systems
www.bibme.org
www.easybib.com

ENDURING UNDERSTANDINGS:
●

Students use a variety of digital tools and resources to
construct knowledge and produce creative artifacts and
meaningful learning artifacts.

●

Students apply existing knowledge to demonstrate creative thinking,
construct new knowledge, and create original works as a means of
personal or group expression

ESSENTIAL QUESTIONS:
●
●

How can students find information they need quickly?
How can students verify the information they found is from a reliable
source?
● How can students organize the information they find in an online
search?
● How do students give credit to the online resources they utilize?
● How can I use digital tools to create artifacts to share with others?
WHAT SHOULD STUDENTS KNOW, UNDERSTAND, AND BE ABLE TO DO AT THE END OF THIS UNIT?

REFERENCE/STANDARD
i.e. GLE/CLE/MLS/ISTE
ISTE #3 - Knowledge
Constructor

BIG IDEA(S):

Standards, Concepts, Content, Skills, Products, Vocabulary

STANDARDS: Content specific standards that will be addressed in this unit.

MAJOR
STANDARD

Students critically curate a variety of resources using digital tools to construct
knowledge, produce creative artifacts and make meaningful learning experiences for
themselves and others.

X

Students:

a.

b.

SUPPORTING
STANDARD

plan and employ effective research strategies to locate information and
other resources for their intellectual or creative pursuits.
evaluate the accuracy, perspective, credibility and relevance of information,
media, data or other resources.
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c.

MLS ELA 8 – Writing 1A –
Approaching the Task as a
Researcher

OBJECTIVE # 1
REFERENCES/STANDARDS

Research
●
●

curate information from digital resources using a variety of tools and
methods to create collections of artifacts that demonstrate meaningful
connections or conclusions.

Conduct research to answer a question (including a self-generated question); gather
relevant, credible sources, print and digital; integrate information using a standard
citation system.
Gather relevant information from multiple print and digital sources, using search
terms effectively; assess the credibility and accuracy of each source; and quote or
paraphrase the data and conclusions of others while avoiding plagiarism and
following a standard format for citation.

X

Students will apply effective search strategies using keywords and identifying reliable sources
●
●

ISTE 3 a., b.
MLS ELA Writing 1A
WHAT SHOULD STUDENTS…

UNDERSTAND?
KNOW?
BE ABLE TO DO?
Concepts; essential truths that give meaning to the
Facts, Names, Dates, Places, Information,
Skills; Products
topic; ideas that transfer across situations.
ACADEMIC VOCABULARY
● Understand how to identify if an online
● Keywords
● Use keywords/search commands to
source is reliable.
● WWW (World Wide Web)
effectively conduct an Internet search.
● Understand the importance of using
● When gathering information, students
● Web address (URL)
keywords and search commands in an
will be able to identify reliable online
● Search engine
Internet search
sources.
● Search commands
● The difference between a website and a
search engine
FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
TEACHER INSTRUCTIONAL ACTIVITY

●
●

Familiarize students with using keywords
and search commands that will make
online researching more effective.
Provide students with a list of websites to
identify their credibility.

STUDENT LEARNING TASK

●
●

Complete class assignments by conducting
online searches using keywords and
search commands.
Students will be provided both credible
and non-credible websites and will have to

2,3

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
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●

Provide students with opportunities to
research a given topic to practice search
commands and using keywords.
INTERDISCIPLINARY CONNECTION

●

ELA

● Computer programmers
● IT jobs
● lawyer
● doctor
● teacher
● sports analyst
HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?

ASSESSMENT DESCRIPTION
●

●

●

identify the differences between the 2
sites.
Given a topic, students will conduct
research using credible sites to prepare a
presentation on the given topic.
CAREER CONNECTION

FORMATIVE OR
SUMMATIVE?

Conduct research on a given topic. Information gathered will be organized Summative
2, 3
into a presentation.
HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)

Individually help students with identify
● Looking at a variety of sources, students
2, 3
sources. Provide additional examples to
will share with teacher what makes them
help these students.
credible or not.
HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments
INSTRUCTIONAL ACTIVITY/METHOD
STUDENT LEARNING TASK

DOK TARGET

(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
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●

Provide students the opportunity to work
with other students who are struggling
with the concept.

OBJECTIVE # 2

REFERENCES/STANDARDS

●

Create a lesson or video that can be shared
with students who have a hard time
understanding the material.

3,4

Students will summarize, organize, and cite information from a website.
●
●

ISTE 3 a., b., c.
MLS ELA Writing 1A

WHAT SHOULD STUDENTS…

UNDERSTAND?
KNOW?
BE ABLE TO DO?
Concepts; essential truths that give meaning to the topic;
Facts, Names, Dates, Places, Information,
Skills; Products
ideas that transfer across situations.
ACADEMIC VOCABULARY
● Summarize
● The difference between summarizing and
Students will be able to:
● Citation
copying an author’s words.
● Summarize an author’s words
● Plagiarism
● Understand how to use digital tools to create a
● Create a citation page
citation page.
● Effectively conduct research on a given
● Understand how to locate the information on a
topic and use digital tools to organize
web page that is needed to correctly cite a
that data.
source.
● Understand how to use digital tools to organize
research data.
FACILITATING ACTIVITIES – STRATEGIES AND METHODS FOR TEACHING AND LEARNING
TEACHER INSTRUCTIONAL ACTIVITY

●

●

Provide students with an article that they will
need to summarize and put into their own
words.
Provide students with a web address for a site.
Students will use this site to locate the
information needed to cite that page and then
use a digital tool to create a citation page.

STUDENT LEARNING TASK

●

●

Create citation pages for
resources using during research.
Practice summarizing text using
articles provided by teacher.
Use z:drive or other digital tools
to organize research data.

2,3

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
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●

●

Provide digital tools that can be used to
organize research data.
INTERDISCIPLINARY CONNECTION
ELA

CAREER CONNECTION
●
●

HOW DO WE KNOW WHAT STUDENTS HAVE LEARNED?
FORMATIVE
OR
SUMMATIVE?

ASSESSMENT DESCRIPTION

●

Author
Teacher

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)

Conduct research on a given topic. Information gathered will be organized summative
2,3
into a presentation which will include a citation page.
HOW WILL WE RESPOND IF STUDENTS HAVE NOT LEARNED?
Possible Interventions

TEACHER INSTRUCTIONAL ACTIVITY

●
●

Work individually with students on
summarizing and locating sources.
Provide examples of work that has been
summarized.

STUDENT LEARNING TASK

●

Work with teacher for additional
practice on summarizing and
citing sources.

DOK TARGET

1,2

(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)

HOW WILL WE RESPOND IF STUDENTS HAVE ALREADY LEARNED?
Possible Extensions/Enrichments

INSTRUCTIONAL ACTIVITY/METHOD

●

Provide students with opportunity to work with
student who are having a difficult time with
concepts learned in class.

STUDENT LEARNING TASK

●

Create lessons or videos to be
used with students that are
struggling.

3,4

DOK TARGET
(1=Recall, 2=Skill/Concept, 3=Strategic
Thinking, 4=Extended Thinking)
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Proficiency Scales – Eighth Grade Advanced Computers – Knowledge Constructor
Strand: Knowledge Constructor
Topic/Objective: Students apply existing knowledge to demonstrate creative thinking, construct new knowledge, and create original works as a means of personal or group expression
Course/Grade Level: Computer Technology Advanced 8
Score
4.0

In addition to Score 3.0, in-depth inferences and applications that go
beyond what was taught.
3.5

Score
3.0

In addition to score 3.0 performance, in-depth inferences and applications
with partial success.
The student will be able to:

•
•
•
•
2.5

Score
2.0

Use keywords or phrases to find the information online.
Evaluate Information using the different parts of a web page
Utilize search commands to narrow the Internet search
Summarize and cite information from an online source.

No major errors or omissions regarding 2.0 content and partial knowledge of
the 3.0 content
There are no major errors or omissions regarding the simpler details
and processes as the student:
• recognizes or recalls specific terminology such as:
• Keywords, website, URL, Search engine, Summarize,
Copyright, Plagiarism, Citation

•

Sample Tasks

•

Students will create an original WebQuest that can be completed by other
students in the class. An answer sheet will also be provided by the student.

•

Students will be provided with an article that will have to be summarized
and, in the student’s, own words. They will also be required to identify the
information that is needed to cite the article.
Given a topic, students will use online sources to research topic and create a
multimedia project that will be shared with the class.

•

•

Students will complete an WebQuest where they have to find the answers to
multiple questions. They will have to identify not only the answer to the
question, but also the website where the information was obtained, and the
search terms used to find the answer

performs basic processes, such as:
• Research for answers by using keywords and phrases.

However, the student exhibits major errors or omissions regarding the
more complex ideas and processes.
1.5
Score
1.0
Score
0.0

Partial knowledge of the 2.0 content but major errors or omissions regarding
the 3.0 content
With help, a partial understanding of some of the simpler details and
processes and some of the more complex ideas and processes.
Even with help, no understanding or skill demonstrated.
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ISTE STANDARDS
FOR STUDENTS
1. Empowered Learner
Students leverage technology to take an active role in choosing,
achieving and demonstrating competency in their learning
goals, informed by the learning sciences. Students:
a. articulate and set personal learning goals, develop strategies
leveraging technology to achieve them and reflect on the
learning process itself to improve learning outcomes.
b. build networks and customize their learning environments
in ways that support the learning process.
c. use technology to seek feedback that informs and improves
their practice and to demonstrate their learning in a variety
of ways.
d. understand the fundamental concepts of technology
operations, demonstrate the ability to choose, use and
troubleshoot current technologies and are able to transfer
their knowledge to explore emerging technologies.

2. Digital Citizen
Students recognize the rights, responsibilities and opportunities
of living, learning and working in an interconnected digital
world, and they act and model in ways that are safe, legal and
ethical. Students:
a. cultivate and manage their digital identity and reputation
and are aware of the permanence of their actions in the
digital world.
b. engage in positive, safe, legal and ethical behavior when
using technology, including social interactions online or
when using networked devices.
c. demonstrate an understanding of and respect for the rights
and obligations of using and sharing intellectual property.
d. manage their personal data to maintain digital privacy and
security and are aware of data-collection technology used to
track their navigation online.

3. Knowledge Constructor
Students critically curate a variety of resources using digital tools
to construct knowledge, produce creative artifacts and make
meaningful learning experiences for themselves and others.
Students:
a. plan and employ effective research strategies to locate
information and other resources for their intellectual or
creative pursuits.
b. evaluate the accuracy, perspective, credibility and relevance
of information, media, data or other resources.
c. curate information from digital resources using a variety
of tools and methods to create collections of artifacts that
demonstrate meaningful connections or conclusions.
d. build knowledge by actively exploring real-world issues
and problems, developing ideas and theories and pursuing
answers and solutions.

iste.org/standards

4. Innovative Designer

5. Computational Thinker

Students use a variety of technologies within a design process
to identify and solve problems by creating new, useful or
imaginative solutions. Students:

Students develop and employ strategies for understanding
and solving problems in ways that leverage the power of
technological methods to develop and test solutions. Students:

a. know and use a deliberate design process for generating
ideas, testing theories, creating innovative artifacts or
solving authentic problems.
b. select and use digital tools to plan and manage a design
process that considers design constraints and calculated risks.
c. develop, test and refine prototypes as part of a cyclical
design process.
d. exhibit a tolerance for ambiguity, perseverance and the
capacity to work with open-ended problems.

a. formulate problem definitions suited for technologyassisted methods such as data analysis, abstract models and
algorithmic thinking in exploring and finding solutions.
b. collect data or identify relevant data sets, use digital tools to
analyze them, and represent data in various ways to facilitate
problem-solving and decision-making.
c. break problems into component parts, extract key
information, and develop descriptive models to understand
complex systems or facilitate problem-solving.
d. understand how automation works and use algorithmic
thinking to develop a sequence of steps to create and test
automated solutions.

6. Creative Communicator
Students communicate clearly and express themselves creatively for a variety of purposes using the platforms, tools, styles,
formats and digital media appropriate to their goals. Students:
a. choose the appropriate platforms and tools for meeting the desired objectives of their creation or communication.
b. create original works or responsibly repurpose or remix digital resources into new creations.
c. communicate complex ideas clearly and effectively by creating or using a variety of digital objects such as visualizations,
models or simulations.
d. publish or present content that customizes the message and medium for their intended audiences.

7. Global Collaborator
Students use digital tools to broaden their perspectives and enrich their learning by collaborating with others and working effectively
in teams locally and globally. Students:
a. use digital tools to connect with learners from a variety of backgrounds and cultures, engaging with them in ways that
broaden mutual understanding and learning.
b. use collaborative technologies to work with others, including peers, experts or community members, to examine issues and
problems from multiple viewpoints.
c. contribute constructively to project teams, assuming various roles and responsibilities to work effectively toward a
common goal.
d. explore local and global issues and use collaborative technologies to work with others to investigate solutions.

ISTE Standards•S © 2016 International Society for Technology in Education. ISTE® is a registered trademark of the International Society for Technology in Education. If
you would like to reproduce this material, please contact permissions@iste.org.

iste.org/standards

Topic Arrangements of the Next Generation Science Standards
At the beginning of the NGSS development process, in order to eliminate potential redundancy, seek an
appropriate grain size, and seek natural connections among the Disciplinary Core Ideas (DCIs) identified within the
Framework for K-12 Science Education, the writers arranged the DCIs into topics around which to develop the
standards. This structure provided the original basis of the standards, and is preferred by many states. However,
the coding structure of individual performance expectations reflects the DCI arrangement in the Framework.
Due to the fact that the NGSS progress toward end-of-high school core ideas, the standards may be
rearranged in any order within a grade level.
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Elementary Standards
Students in kindergarten through fifth grade begin to develop an understanding of the four disciplinary
core ideas: physical sciences; life sciences; earth and space sciences; and engineering, technology, and
applications of science. In the earlier grades, students begin by recognizing patterns and formulating
answers to questions about the world around them. By the end of fifth grade, students are able to
demonstrate grade-appropriate proficiency in gathering, describing, and using information about the
natural and designed world(s). The performance expectations in elementary school grade bands
develop ideas and skills that will allow students to explain more complex phenomena in the four
disciplines as they progress to middle school and high school. While the performance expectations
shown in kindergarten through fifth grade couple particular practices with specific disciplinary core
ideas, instructional decisions should include use of many practices that lead to the performance
expectations.
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Kindergarten
The performance expectations in kindergarten help students formulate answers to questions such as:
“What happens if you push or pull an object harder? Where do animals live and why do they live there?
What is the weather like today and how is it different from yesterday?” Kindergarten performance
expectations include PS2, PS3, LS1, ESS2, ESS3, and ETS1 Disciplinary Core Ideas from the NRC
Framework. Students are expected to develop understanding of patterns and variations in local
weather and the purpose of weather forecasting to prepare for, and respond to, severe weather.
Students are able to apply an understanding of the effects of different strengths or different directions
of pushes and pulls on the motion of an object to analyze a design solution. Students are also expected
to develop understanding of what plants and animals (including humans) need to survive and the
relationship between their needs and where they live. The crosscutting concepts of patterns; cause and
effect; systems and system models; interdependence of science, engineering, and technology; and
influence of engineering, technology, and science on society and the natural world are called out as
organizing concepts for these disciplinary core ideas. In the kindergarten performance expectations,
students are expected to demonstrate grade-appropriate proficiency in asking questions, developing
and using models, planning and carrying out investigations, analyzing and interpreting data, designing
solutions, engaging in argument from evidence, and obtaining, evaluating, and communicating
information. Students are expected to use these practices to demonstrate understanding of the core
ideas.
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K.Forces and Interactions: Pushes and Pulls

K.Forces and Interactions: Pushes and Pulls
Students who demonstrate understanding can:
K-PS2-1. Plan and conduct an investigation to compare the effects of different strengths or different directions of pushes
and pulls on the motion of an object. [Clarification Statement: Examples of pushes or pulls could include a string attached to an object being pulled,

a person pushing an object, a person stopping a rolling ball, and two objects colliding and pushing on each other.] [Assessment Boundary: Assessment is limited to
different relative strengths or different directions, but not both at the same time. Assessment does not include non-contact pushes or pulls such as those produced by
magnets.]

K-PS2-2. Analyze data to determine if a design solution works as intended to change the speed or direction of an object
with a push or a pull.* [Clarification Statement: Examples of problems requiring a solution could include having a marble or other object move a certain

distance, follow a particular path, and knock down other objects. Examples of solutions could include tools such as a ramp to increase the speed of the object and a
structure that would cause an object such as a marble or ball to turn.] [Assessment Boundary: Assessment does not include friction as a mechanism for change in
speed.]
The performance expectations above were developed using the following elements from the NRC document A Framework for K-12 Science Education:

Science and Engineering Practices
Planning and Carrying Out Investigations
Planning and carrying out investigations to answer questions or
test solutions to problems in K–2 builds on prior experiences
and progresses to simple investigations, based on fair tests,
which provide data to support explanations or design solutions.
With guidance, plan and conduct an investigation in
collaboration with peers. (K-PS2-1)
Analyzing and Interpreting Data
Analyzing data in K–2 builds on prior experiences and
progresses to collecting, recording, and sharing observations.
Analyze data from tests of an object or tool to determine if it
works as intended. (K-PS2-2)
-----------------------------------------------------

Connections to N ature of Science

Disciplinary Core Ideas
PS2.A: Forces and Motion
Pushes and pulls can have different strengths and directions. (KPS2-1),(K-PS2-2)
Pushing or pulling on an object can change the speed or direction of
its motion and can start or stop it. (K-PS2-1),(K-PS2-2)
PS2.B: Types of Interactions
When objects touch or collide, they push on one another and can
change motion. (K-PS2-1)
PS3.C: Relationship Between Energy and Forces
A bigger push or pull makes things speed up or slow down more
quickly. (secondary to K-PS2-1)
ETS1.A: Defining Engineering Problems
A situation that people want to change or create can be approached
as a problem to be solved through engineering. Such problems
may have many acceptable solutions. (secondary to K- PS2-2)

Crosscutting Concepts
Cause and Effect
Simple tests can be designed to gather
evidence to support or refute
student ideas about causes. (K-PS21),(K-PS2-2)

Scientific Investigations Use a Variety of Methods
Scientists use different ways to study the world. (K-PS2-1)
Connections to other DCIs in kindergarten: K.ETS1.A (K-PS2-2); K.ETS1.B (K-PS2-2)
Articulation of DCIs across grade-levels: 2.ETS1.B (K-PS2-2); 3.PS2.A (K-PS2-1),(K-PS2-2); 3.PS2.B (K-PS2-1); 4.PS3.A (K-PS2-1); 4.ETS1.A (K-PS2-2)

Common Core State Standards Connections:
ELA/Literacy –

RI.K.1
W.K.7
SL.K.3

With prompting and support, ask and answer questions about key details in a text. (K-PS2-2)
Participate in shared research and writing projects (e.g., explore a number of books by a favorite author and express opinions about them). (K-PS2-1)
Ask and answer questions in order to seek help, get information, or clarify something that is not understood. (K-PS2-2)

MP.2
K.MD.A.1
K.MD.A.2

Reason abstractly and quantitatively. (K-PS2-1)
Describe measurable attributes of objects, such as length or weight. Describe several measurable attributes of a single object. (K-PS2-1)
Directly compare two objects with a measurable attribute in common, to see which object has “more of”/”less of” the attribute, and describe the difference. (K-PS2-1)

Mathematics –

*The performance expectations marked with an asterisk integrate traditional science content with engineering through a Practice or Disciplinary Core Idea.
The section entitled “Disciplinary Core Ideas” is reproduced verbatim from A Framework for K-12 Science Education: Practices, Cross-Cutting Concepts, and Core Ideas. Integrated and reprinted
with©2013
permission
from theInc.
National
Academy
of Sciences.
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Interdependent Relationships in Ecosystems: Animals, Plants, and Their Environment

K.Interdependent Relationships in Ecosystems: Animals, Plants, and Their Environment
Students who demonstrate understanding can:
K-LS1-1. Use observations to describe patterns of what plants and animals (including humans) need to survive. [Clarification

Statement: Examples of patterns could include that animals need to take in food but plants do not; the different kinds of food needed by different types of animals;
the requirement of plants to have light; and that all living things need water.]

K-ESS2-2. Construct an argument supported by evidence for how plants and animals (including humans) can change the
environment to meet their needs. [Clarification Statement: Examples of plants and animals changing their environment could include a squirrel digs
in the ground to hide its food and tree roots can break concrete.]

K-ESS3-1. Use a model to represent the relationship between the needs of different plants or animals (including humans)
and the places they live. [Clarification Statement: Examples of relationships could include that deer eat buds and leaves, therefore, they usually live in
forested areas, and grasses need sunlight so they often grow in meadows. Plants, animals, and their surroundings make up a system.]

K-ESS3-3. Communicate solutions that will reduce the impact of humans on the land, water, air, and/or other living things
in the local environment.* [Clarification Statement: Examples of human impact on the land could include cutting trees to produce paper and using
resources to produce bottles. Examples of solutions could include reusing paper and recycling cans and bottles.]
The performance expectations above were developed using the following elements from the NRC document A Framework for K-12 Science Education:

Science and Engineering Practices
Developing and Using Models
Modeling in K–2 builds on prior experiences and progresses to
include using and developing models (i.e., diagram, drawing,
physical replica, diorama, dramatization, or storyboard) that
represent concrete events or design solutions.
Use a model to represent relationships in the natural
world. (K-ESS3-1)
Analyzing and Interpreting Data
Analyzing data in K–2 builds on prior experiences and
progresses to collecting, recording, and sharing observations.
Use observations (firsthand or from media) to describe
patterns in the natural world in order to answer scientific
questions. (K-LS1-1)
Engaging in Argument from Evidence
Engaging in argument from evidence in K–2 builds on prior
experiences and progresses to comparing ideas and
representations about the natural and designed world(s).
Construct an argument with evidence to support a claim.
(K-ESS2-2)
Obtaining, Evaluating, and Communicating Information
Obtaining, evaluating, and communicating information in K–2
builds on prior experiences and uses observations and texts to
communicate new information.
Communicate solutions with others in oral and/or written
forms using models and/or drawings that provide detail
about scientific ideas. (K-ESS3-3)

Disciplinary Core Ideas
LS1.C: Organization for Matter and Energy Flow in
Organisms
All animals need food in order to live and grow. They obtain their
food from plants or from other animals. Plants need water and
light to live and grow. (K-LS1-1)
ESS2.E: Biogeology
Plants and animals can change their environment. (K-ESS2-2)
ESS3.A: Natural Resources
Living things need water, air, and resources from the land, and they
live in places that have the things they need. Humans use
natural resources for everything they do. (K-ESS3-1)
ESS3.C: Human Impacts on Earth Systems
Things that people do to live comfortably can affect the world
around them. But they can make choices that reduce their
impacts on the land, water, air, and other living things.
(secondary to K-ESS2-2),(K-ESS3-3)
ETS1.B: Developing Possible Solutions
Designs can be conveyed through sketches, drawings, or physical
models. These representations are useful in communicating
ideas for a problem’s solutions to other people. (secondary to

Crosscutting Concepts
Patterns
Patterns in the natural and human
designed world can be observed and
used as evidence. (K-LS1-1)
Cause and Effect
Events have causes that generate
observable patterns. (K-ESS3-3)
Systems and System Models
Systems in the natural and designed
world have parts that work together.
(K-ESS2-2),(K-ESS3-1)

K-ESS3-3)

-----------------------------------------------

Connections to N ature of Science

Scientific Knowledge is Based on Empirical Evidence
Scientists look for patterns and order when making
observations about the world. (K-LS1-1)
Connections to other DCIs in kindergarten: K.ETS1.A (K-ESS3-3)
Articulation of DCIs across grade-levels: 1.LS1.A (K-LS1-1),(K-ESS3-1); 2.LS2.A (K-LS1-1); 2.ETS1.B (K-ESS3-3); 3.LS2.C (K-LS1-1); 3.LS4.B (K-LS1-1); 4.ESS2.E (K-ESS2-2);
4.ESS3.A (K-ESS3-3); 5.LS1.C (K-LS1-1); 5.LS2.A (K-LS1-1),(K-ESS3-1); 5.ESS2.A (K-ESS2-2),(K-ESS3-1); 5.ESS3.C (K-ESS3-3)

Common Core State Standards Connections:
ELA/Literacy –

RI.K.1
With prompting and support, ask and answer questions about key details in a text. (K-ESS2-2)
Use a combination of drawing, dictating, and writing to compose opinion pieces in which they tell a reader the topic or the name of the book they are writing about and state an
opinion or preference about the topic or book. (K-ESS2-2)
Use a combination of drawing, dictating, and writing to compose informative/explanatory texts in which they name what they are writing about and supply some information
about the topic. (K-ESS2-2),(K-ESS3-3)
W.K.7
Participate in shared research and writing projects (e.g., explore a number of books by a favorite author and express opinions about them). (K-LS1-1)
SL.K.5
Add drawings or other visual displays to descriptions as desired to provide additional detail. (K-ESS3-1)

Mathematics –

MP.2
MP.4
K.CC
K.MD.A.2

Reason abstractly and quantitatively. (K-ESS3-1)
Model with mathematics. (K-ESS3-1)
Counting and Cardinality (K-ESS3-1)
Directly compare two objects with a measurable attribute in common, to see which object has “more of”/”less of” the attribute, and describe the difference. (K-LS1-1)

*The performance expectations marked with an asterisk integrate traditional science content with engineering through a Practice or Disciplinary Core Idea.
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K.Weather and Climate
K.Weather and Climate
Students who demonstrate understanding can:
K-PS3-1. Make observations to determine the effect of sunlight on Earth’s surface. [Clarification Statement: Examples of Earth’s surface could
include sand, soil, rocks, and water] [Assessment Boundary: Assessment of temperature is limited to relative measures such as warmer/cooler.]

K-PS3-2. Use tools and materials to design and build a structure that will reduce the warming effect of sunlight on an area.*
[Clarification Statement: Examples of structures could include umbrellas, canopies, and tents that minimize the warming effect of the sun.]

K-ESS2-1. Use and share observations of local weather conditions to describe patterns over time. [Clarification Statement: Examples of

qualitative observations could include descriptions of the weather (such as sunny, cloudy, rainy, and warm); examples of quantitative observations could include
numbers of sunny, windy, and rainy days in a month. Examples of patterns could include that it is usually cooler in the morning than in the afternoon and the number
of sunny days versus cloudy days in different months.] [Assessment Boundary: Assessment of quantitative observations limited to whole numbers and relative
measures such as warmer/cooler.]

K-ESS3-2. Ask questions to obtain information about the purpose of weather forecasting to prepare for, and respond to,
severe weather.* [Clarification Statement: Emphasis is on local forms of severe weather.]
The performance expectations above were developed using the following elements from the NRC document A Framework for K-12 Science Education:

Science and Engineering Practices
Asking Questions and Defining Problems
Asking questions and defining problems in grades K–2 builds on prior
experiences and progresses to simple descriptive questions that can be
tested.
Ask questions based on observations to find more information about
the designed world. (K-ESS3-2)
Planning and Carrying Out Investigations
Planning and carrying out investigations to answer questions or test
solutions to problems in K–2 builds on prior experiences and progresses
to simple investigations, based on fair tests, which provide data to
support explanations or design solutions.
Make observations (firsthand or from media) to collect data that can
be used to make comparisons. (K-PS3-1)
Analyzing and Interpreting Data
Analyzing data in K–2 builds on prior experiences and progresses to
collecting, recording, and sharing observations.
Use observations (firsthand or from media) to describe patterns in the
natural world in order to answer scientific questions. (K-ESS2-1)
Constructing Explanations and Designing Solutions
Constructing explanations and designing solutions in K–2 builds on prior
experiences and progresses to the use of evidence and ideas in
constructing evidence-based accounts of natural phenomena and
designing solutions.
Use tools and materials provided to design and build a device that
solves a specific problem or a solution to a specific problem. (K-PS32)
Obtaining, Evaluating, and Communicating Information
Obtaining, evaluating, and communicating information in K–2 builds on
prior experiences and uses observations and texts to communicate new
information.
Read grade-appropriate texts and/or use media to obtain scientific
information to describe patterns in the natural world. (K-ESS3-2)

Disciplinary Core Ideas
PS3.B: Conservation of Energy and Energy Transfer
Sunlight warms Earth’s surface. (K-PS3-1),(K-PS3-2)
ESS2.D: Weather and Climate
Weather is the combination of sunlight, wind, snow or
rain, and temperature in a particular region at a
particular time. People measure these conditions to
describe and record the weather and to notice patterns
over time. (K-ESS2-1)
ESS3.B: Natural Hazards
Some kinds of severe weather are more likely than others
in a given region. Weather scientists forecast severe
weather so that the communities can prepare for and
respond to these events. (K-ESS3-2)
ETS1.A: Defining and Delimiting an Engineering
Problem
Asking questions, making observations, and gathering
information are helpful in thinking about problems.

(secondary to K-ESS3-2)

Crosscutting Concepts
Patterns
Patterns in the natural world can be
observed, used to describe phenomena,
and used as evidence. (K-ESS2-1)
Cause and Effect
Events have causes that generate
observable patterns. (K-PS3-1),(K-PS32),(K-ESS3-2)
----------------------------------------

Connections to Engineering, Technology
and Applications of Science
Interdependence of Science,
Engineering, and Technology
People encounter questions about the
natural world every day. (K-ESS3-2)
Influence of Engineering, Technology,
and Science on Society and the Natural
World
People depend on various technologies in
their lives; human life would be very
different without technology. (K-ESS32)

-----------------------------------------------------------------------

Connections to N ature of Science

Scientific Investigations Use a Variety of Methods
Scientists use different ways to study the world. (K-PS3-1)
Science Knowledge is Based on Empirical Evidence
Scientists look for patterns and order when making observations
about the world. (K-ESS2-1)
Connections to other DCIs in kindergarten: K.ETS1.A (K-PS3-2),(K-ESS3-2); K.ETS1.B (K-PS3-2)
Articulation of DCIs across grade-levels: 1.PS4.B (K-PS3-1),(K-PS3-2); 2.ESS1.C (K-ESS3-2); 2.ESS2.A (K-ESS2-1); 2.ETS1.B (K-PS3-2); 3.ESS2.D (K-PS3-1),(K-ESS2-1); 3.ESS3.B
(K-ESS3-2); 4.ESS2.A (K-ESS2-1); 4.ESS3.B (K-ESS3-2); 4.ETS1.A (K-PS3-2)

Common Core State Standards Connections:
ELA/Literacy –
RI.K.1
W.K.7

SL.K.3

Mathematics –
MP.2
MP.4
K.CC
K.CC.A
K.MD.A.1
K.MD.A.2
K.MD.B.3

With prompting and support, ask and answer questions about key details in a text. (K-ESS3-2)
Participate in shared research and writing projects (e.g., explore a number of books by a favorite author and express opinions about them). (K-PS3-1),(K-PS3-2),(K-ESS21)
Ask and answer questions in order to seek help, get information, or clarify something that is not understood. (K-ESS3-2)

Reason abstractly and quantitatively. (K-ESS2-1)
Model with mathematics. (K-ESS2-1),(K-ESS3-2)
Counting and Cardinality (K-ESS3-2)
Know number names and the count sequence. (K-ESS2-1)
Describe measurable attributes of objects, such as length or weight. Describe several measurable attributes of a single object. (K-ESS2-1)
Directly compare two objects with a measurable attribute in common, to see which object has “more of”/”less of” the attribute, and describe the difference. (K-PS3-1),(KPS3-2)
Classify objects into given categories; count the number of objects in each category and sort the categories by count. (K-ESS2-1)
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First Grade
The performance expectations in first grade help students formulate answers to questions such as: “What
happens when materials vibrate? What happens when there is no light? What are some ways plants and
animals meet their needs so that they can survive and grow? How are parents and their children similar
and different? What objects are in the sky and how do they seem to move?” First grade performance
expectations include PS4, LS1, LS3, and ESS1 Disciplinary Core Ideas from the NRC Framework. Students
are expected to develop understanding of the relationship between sound and vibrating materials as
well as between the availability of light and ability to see objects. The idea that light travels from place
to place can be understood by students at this level through determining the effect of placing objects
made with different materials in the path of a beam of light. Students are also expected to develop
understanding of how plants and animals use their external parts to help them survive, grow, and meet
their needs as well as how behaviors of parents and offspring help the offspring survive. The
understanding is developed that young plants and animals are like, but not exactly the same as, their
parents. Students are able to observe, describe, and predict some patterns of the movement of objects
in the sky. The crosscutting concepts of patterns; cause and effect; structure and function; and influence
of engineering, technology, and science on society and the natural world are called out as organizing
concepts for these disciplinary core ideas. In the first grade performance expectations, students are
expected to demonstrate grade-appropriate proficiency in planning and carrying out investigations,
analyzing and interpreting data, constructing explanations and designing solutions, and obtaining,
evaluating, and communicating information. Students are expected to use these practices to
demonstrate understanding of the core ideas.

September 2017
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Waves: Light and Sound

1.Waves: Light and Sound
Students who demonstrate understanding can:
1-PS4-1. Plan and conduct investigations to provide evidence that vibrating materials can make sound and that sound can
make materials vibrate. [Clarification Statement: Examples of vibrating materials that make sound could include tuning forks and plucking a stretched
string. Examples of how sound can make matter vibrate could include holding a piece of paper near a speaker making sound and holding an object near a vibrating
tuning fork.]

1-PS4-2. Make observations to construct an evidence-based account that objects can be seen only when illuminated.

[Clarification Statement: Examples of observations could include those made in a completely dark room, a pinhole box, and a video of a cave explorer with a flashlight.
Illumination could be from an external light source or by an object giving off its own light.]

1-PS4-3. Plan and conduct an investigation to determine the effect of placing objects made with different materials in the
path of a beam of light. [Clarification Statement: Examples of materials could include those that are transparent (such as clear plastic), translucent (such as
wax paper), opaque (such as cardboard), and reflective (such as a mirror).] [Assessment Boundary: Assessment does not include the speed of light.]

1-PS4-4. Use tools and materials to design and build a device that uses light or sound to solve the problem of
communicating over a distance.* [Clarification Statement: Examples of devices could include a light source to send signals, paper cup and string
“telephones,” and a pattern of drum beats.] [Assessment Boundary: Assessment does not include technological details for how communication devices work.]
The performance expectations above were developed using the following elements from the NRC document A Framework for K-12 Science Education:

Science and Engineering Practices

Disciplinary Core Ideas

Planning and Carrying Out Investigations
Planning and carrying out investigations to answer questions or
test solutions to problems in K–2 builds on prior experiences
and progresses to simple investigations, based on fair tests,
which provide data to support explanations or design solutions.
Plan and conduct investigations collaboratively to produce
data to serve as the basis for evidence to answer a
question. (1-PS4-1),(1-PS4-3)
Constructing Explanations and Designing Solutions
Constructing explanations and designing solutions in K–2 builds
on prior experiences and progresses to the use of evidence
and ideas in constructing evidence-based accounts of natural
phenomena and designing solutions.
Make observations (firsthand or from media) to construct an
evidence-based account for natural phenomena (1-PS4- 2)
Use tools and materials provided to design a device that
solves a specific problem. (1-PS4-4)

PS4.A: Wave Properties
Sound can make matter vibrate, and vibrating matter can
make sound. (1-PS4-1)
PS4.B: Electromagnetic Radiation
Objects can be seen if light is available to illuminate them or
if they give off their own light. (1-PS4-2)
Some materials allow light to pass through them, others
allow only some light through and others block all the
light and create a dark shadow on any surface beyond
them, where the light cannot reach. Mirrors can be used
to redirect a light beam. (Boundary: The idea that light
travels from place to place is developed through
experiences with light sources, mirrors, and shadows, but
no attempt is made to discuss the speed of light.) (1PS4-3)
PS4.C: Information Technologies and
Instrumentation
People also use a variety of devices to communicate
(send and receive information) over long distances. (1PS4-4)

--------------------------------------------------------

Connections to N ature of Science

Crosscutting Concepts
Cause and Effect
Simple tests can be designed to gather
evidence to support or refute student ideas
about causes. (1-PS4-1),(1-PS4-2),(1-PS4-3)
-------------------------------------------------

Connections to Engineering, Technology,
and Applications of Science

Influence of Engineering, Technology, and
Science, on Society and the Natural World
People depend on various technologies in their
lives; human life would be very different
without technology. (1-PS4-4)

Scientific Investigations Use a Variety of Methods
Science investigations begin with a question. (1-PS4-1)
Scientists use different ways to study the world. (1-PS4-1)
Connections to other DCIs in first grade: N/A
Articulation of DCIs across grade-levels: K.ETS1.A (1-PS4-4); 2.PS1.A (1-PS4-3); 2.ETS1.B (1-PS4-4); 4.PS4.C (1-PS4-4); 4.PS4.B (1-PS4-2); 4.ETS1.A (1-PS4-4)

Common Core State Standards Connections:
ELA/Literacy –

W.1.2
Write informative/explanatory texts in which they name a topic, supply some facts about the topic, and provide some sense of closure. (1-PS4-2)
Participate in shared research and writing projects (e.g., explore a number of “how-to” books on a given topic and use them to write a sequence of instructions). (1-PS4- 1),(1-PS42),(1-PS4-3),(1-PS4-4)
With guidance and support from adults, recall information from experiences or gather information from provided sources to answer a question. (1-PS4-1),(1-PS4-2),(1- PS4-3)
SL.1.1
Participate in collaborative conversations with diverse partners about grade 1 topics and texts with peers and adults in small and larger groups. (1-PS4-1),(1-PS4-2),(1-

Mathematics –

MP.5
1.MD.A.1
1.MD.A.2

PS4-3)

Use appropriate tools strategically. (1-PS4-4)
Order three objects by length; compare the lengths of two objects indirectly by using a third object. (1-PS4-4)
Express the length of an object as a whole number of length units, by layering multiple copies of a shorter object (the length unit) end to end; understand that the
length measurement of an object is the number of same-size length units that span it with no gaps or overlaps. (1-PS4-4)

*The performance expectations marked with an asterisk integrate traditional science content with engineering through a Practice or Disciplinary Core Idea.
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Structure, Function, and Information Processing

1.Structure, Function, and Information Processing
Students who demonstrate understanding can:
1-LS1-1. Use materials to design a solution to a human problem by mimicking how plants and/or animals use their external
parts to help them survive, grow, and meet their needs.* [Clarification Statement: Examples of human problems that can be solved by
mimicking plant or animal solutions could include designing clothing or equipment to protect bicyclists by mimicking turtle shells, acorn shells, and animal scales;
stabilizing structures by mimicking animal tails and roots on plants; keeping out intruders by mimicking thorns on branches and animal quills; and, detecting intruders
by mimicking eyes and ears.]

1-LS1-2. Read texts and use media to determine patterns in behavior of parents and offspring that help offspring survive.

[Clarification Statement: Examples of patterns of behaviors could include the signals that offspring make (such as crying, cheeping, and other vocalizations) and the
responses of the parents (such as feeding, comforting, and protecting the offspring).]

1-LS3-1. Make observations to construct an evidence-based account that young plants and animals are like, but not exactly
like, their parents. [Clarification Statement: Examples of patterns could include features plants or animals share. Examples of observations could include
leaves from the same kind of plant are the same shape but can differ in size; and, a particular breed of dog looks like its parents but is not exactly the same.]
[Assessment Boundary: Assessment does not include inheritance or animals that undergo metamorphosis or hybrids.]
The performance expectations above were developed using the following elements from the NRC document A Framework for K-12 Science Education:

Science and Engineering Practices

Disciplinary Core Ideas

Crosscutting Concepts

Constructing Explanations and Designing Solutions
Constructing explanations and designing solutions in K–2
builds on prior experiences and progresses to the use of
evidence and ideas in constructing evidence-based accounts
of natural phenomena and designing solutions.
Make observations (firsthand or from media) to
construct an evidence-based account for natural
phenomena. (1-LS3-1)
Use materials to design a device that solves a specific
problem or a solution to a specific problem. (1-LS1-1)
Obtaining, Evaluating, and Communicating
Information
Obtaining, evaluating, and communicating information in K–
2 builds on prior experiences and uses observations and
texts to communicate new information.
Read grade-appropriate texts and use media to obtain
scientific information to determine patterns in the
natural world. (1-LS1-2)

LS1.A: Structure and Function
All organisms have external parts. Different animals use their body
parts in different ways to see, hear, grasp objects, protect
themselves, move from place to place, and seek, find, and take in
food, water and air. Plants also have different parts (roots, stems,
leaves, flowers, fruits) that help them survive and grow. (1-LS1-1)
LS1.B: Growth and Development of Organisms
Adult plants and animals can have young. In many kinds of
animals, parents and the offspring themselves engage in
behaviors that help the offspring to survive. (1-LS1-2)
LS1.D: Information Processing
Animals have body parts that capture and convey different kinds of
information needed for growth and survival. Animals respond to
these inputs with behaviors that help them survive. Plants also
respond to some external inputs. (1-LS1-1)
LS3.A: Inheritance of Traits
Young animals are very much, but not exactly, like their parents.
Plants also are very much, but not exactly, like their parents. (1LS3-1)
LS3.B: Variation of Traits
Individuals of the same kind of plant or animal are recognizable as
similar but can also vary in many ways. (1-LS3-1)

Patterns
Patterns in the natural world can be
observed, used to describe phenomena,
and used as evidence. (1-LS1-2),(1-LS31)
Structure and Function
The shape and stability of structures of
natural and designed objects are related
to their function(s). (1-LS1-1)

-----------------------------------------------

Connections to N ature of Science

----------------------------------------------

Connections to Engineering, Technology,
and Applications of Science
Influence of Engineering, Technology,
and Science on Society and the Natural
World
Every human-made product is designed by
applying some knowledge of the natural
world and is built by built using
materials derived from the natural world.
(1-LS1-1)

Scientific Knowledge is Based on Empirical Evidence
Scientists look for patterns and order when making
observations about the world. (1-LS1-2)
Connections to other DCIs in first grade: N/A
Articulation of DCIs across grade-levels: K.ETS1.A (1-LS1-1); 3.LS2.D (1-LS1-2) 3.LS3.A (1-LS3-1); 3.LS3.B (1-LS3-1); 4.LS1.A (1-LS1-1); 4.LS1.D (1-LS1-1); 4.ETS1.A (1-LS1-1)

Common Core State Standards Connections:
ELA/Literacy –

RI.1.1
Ask and answer questions about key details in a text. (1-LS1-2),(1-LS3-1)
RI.1.2
Identify the main topic and retell key details of a text. (1-LS1-2)
RI.1.10
With prompting and support, read informational texts appropriately complex for grade. (1-LS1-2)
Participate in shared research and writing projects (e.g., explore a number of “how-to” books on a given topic and use them to write a sequence of instructions). (1-LS1- 1),(1-LS3-1)
With guidance and support from adults, recall information from experiences or gather information from provided sources to answer a question. (1-LS3-1)

Mathematics –

MP.2
Reason abstractly and quantitatively. (1-LS3-1)
MP.5
Use appropriate tools strategically. (1-LS3-1)
1.NBT.B.3 Compare two two-digit numbers based on the meanings of the tens and one digits, recording the results of comparisons with the symbols >, =, and <. (1-LS1-2)
1.NBT.C.4 Add within 100, including adding a two-digit number and a one-digit number, and adding a two-digit number and a multiple of 10, using concrete models or drawings
and strategies based on place value, properties of operations, and/or the relationship between addition and subtraction; relate the strategy to a written method and
explain the reasoning uses. Understand that in adding two-digit numbers, one adds tens and tens, ones and ones; and sometimes it is necessary to compose a ten. (1-

LS1-2)

1.NBT.C.5 Given a two-digit number, mentally find 10 more or 10 less than the number, without having to count; explain the reasoning used. (1-LS1-2)
1.NBT.C.6 Subtract multiples of 10 in the range 10-90 from multiples of 10 in the range 10-90 (positive or zero differences), using concrete models or drawings and strategies
based on place value, properties of operations, and/or the relationship between addition and subtraction; relate the strategy to a written method and explain the
reasoning used. (1-LS1-2)
1.MD.A.1
Order three objects by length; compare the lengths of two objects indirectly by using a third object. (1-LS3-1)

*The performance expectations marked with an asterisk integrate traditional science content with engineering through a Practice or Disciplinary Core Idea.
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Space Systems: Patterns and Cycles

1.Space Systems: Patterns and Cycles
Students who demonstrate understanding can:
1-ESS1-1. Use observations of the sun, moon, and stars to describe patterns that can be predicted. [Clarification Statement: Examples
1-ESS1-2.

of patterns could include that the sun and moon appear to rise in one part of the sky, move across the sky, and set; and stars other than our sun are visible at night
but not during the day.] [Assessment Boundary: Assessment of star patterns is limited to stars being seen at night and not during the day.]
Make observations at different times of year to relate the amount of daylight to the time of year. [Clarification
Statement: Emphasis is on relative comparisons of the amount of daylight in the winter to the amount in the spring or fall.] [Assessment Boundary: Assessment is
limited to relative amounts of daylight, not quantifying the hours or time of daylight.]
The performance expectations above were developed using the following elements from the NRC document A Framework for K-12 Science Education:

Science and Engineering Practices

Disciplinary Core Ideas

Planning and Carrying Out Investigations
ESS1.A: The Universe and its Stars
Planning and carrying out investigations to answer questions or
Patterns of the motion of the sun, moon, and stars in the
test solutions to problems in K–2 builds on prior experiences and
sky can be observed, described, and predicted. (1progresses to simple investigations, based on fair tests, which
ESS1-1)
ESS1.B: Earth and the Solar System
provide data to support explanations or design solutions.
Make observations (firsthand or from media) to collect data
Seasonal patterns of sunrise and sunset can be
that can be used to make comparisons. (1-ESS1-2)
observed, described, and predicted. (1-ESS1-2)
Analyzing and Interpreting Data
Analyzing data in K–2 builds on prior experiences and progresses to
collecting, recording, and sharing observations.
Use observations (firsthand or from media) to describe patterns
in the natural world in order to answer scientific questions. (1ESS1-1)
Connections to other DCIs in first grade: N/A
Articulation of DCIs across grade-levels: 3.PS2.A (1-ESS1-1); 5.PS2.B (1-ESS1-1),(1-ESS1-2) 5-ESS1.B (1-ESS1-1),(1-ESS1-2)

Crosscutting Concepts
Patterns
Patterns in the natural world can be observed,
used to describe phenomena, and used as
evidence. (1-ESS1-1),(1-ESS1-2)
-----------------------------------------------

Connections to N ature of Science

Scientific Knowledge Assumes an Order and
Consistency in Natural Systems
Science assumes natural events happen today as
they happened in the past. (1-ESS1-1)
Many events are repeated. (1-ESS1-1)

Common Core State Standards Connections:
ELA/Literacy –

Participate in shared research and writing projects (e.g., explore a number of “how-to” books on a given topic and use them to write a sequence of instructions). (1- ESS1-1),(1ESS1-2)
With guidance and support from adults, recall information from experiences or gather information from provided sources to answer a question. (1-ESS1-1),(1-ESS1-2)

Mathematics –

MP.2
MP.4
MP.5
1.OA.A.1

1.MD.C.4

Reason abstractly and quantitatively. (1-ESS1-2)
Model with mathematics. (1-ESS1-2)
Use appropriate tools strategically. (1-ESS1-2)
Use addition and subtraction within 20 to solve word problems involving situations of adding to, taking from, putting together, taking apart, and comparing, with
unknowns in all positions, e.g., by using objects, drawings, and equations to represent the problem. (1-ESS1-2)
Organize, represent, and interpret data with up to three categories; ask and answer questions about the total number of data points, how many in each category, and
how many more or less are in one category than in another. (1-ESS1-2)

*The performance expectations marked with an asterisk integrate traditional science content with engineering through a Practice or Disciplinary Core Idea.
The section entitled “Disciplinary Core Ideas” is reproduced verbatim from A Framework for K-12 Science Education: Practices, Cross-Cutting Concepts, and Core Ideas. Integrated and reprinted
with©2013
permission
from theInc.
National
Academy
of Sciences.
September 2017
Achieve,
All rights
reserved.
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Second Grade
The performance expectations in second grade help students formulate answers to questions such as:
“How does land change and what are some things that cause it to change? What are the different kinds
of land and bodies of water? How are materials similar and different from one another, and how do the
properties of the materials relate to their use? What do plants need to grow? How many types of living
things live in a place?” Second grade performance expectations include PS1, LS2, LS4, ESS1, ESS2, and
ETS1 Disciplinary Core Ideas from theNRC Framework. Students are expected to develop an
understanding of what plants need to grow and how plants depend on animals for seed dispersal and
pollination. Students are also expected to compare the diversity of life in different habitats. An
understanding of observable properties of materials is developed by students at this level through
analysis and classification of different materials. Students are able to apply their understanding of the
idea that wind and water can change the shape of the land to compare design solutions to slow or
prevent such change. Students are able to use information and models to identify and represent the
shapes and kinds of land and bodies of water in an area and where water is found on Earth. The
crosscutting concepts of patterns; cause and effect; energy and matter; structure and function; stability
and change; and influence of engineering, technology, and science on society and the natural world are
called out as organizing concepts for these disciplinary core ideas. In the second grade performance
expectations, students are expected to demonstrate grade- appropriate proficiency in developing and
using models, planning and carrying out investigations, analyzing and interpreting data, constructing
explanations and designing solutions, engaging in argument from evidence, and obtaining, evaluating,
and communicating information. Students are expected to use these practices to demonstrate
understanding of the core ideas.

September 2017
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Structure and Properties of Matter

2.Structure and Properties of Matter
Students who demonstrate understanding can:
2-PS1-1. Plan and conduct an investigation to describe and classify different kinds of materials by their observable
properties. [Clarification Statement: Observations could include color, texture, hardness, and flexibility. Patterns could include the similar properties that
different materials share.]

2-PS1-2. Analyze data obtained from testing different materials to determine which materials have the properties that are
best suited for an intended purpose.* [Clarification Statement: Examples of properties could include, strength, flexibility, hardness, texture, and
absorbency.] [Assessment Boundary: Assessment of quantitative measurements is limited to length.]

2-PS1-3. Make observations to construct an evidence-based account of how an object made of a small set of pieces can be
disassembled and made into a new object. [Clarification Statement: Examples of pieces could include blocks, building bricks, or other assorted
small objects.]

2-PS1-4. Construct an argument with evidence that some changes caused by heating or cooling can be reversed and some
cannot. [Clarification Statement: Examples of reversible changes could include materials such as water and butter at different temperatures. Examples of
irreversible changes could include cooking an egg, freezing a plant leaf, and heating paper.]
The performance expectations above were developed using the following elements from the NRC document A Framework for K-12 Science Education:

Science and Engineering Practices

Disciplinary Core Ideas

Crosscutting Concepts

Planning and Carrying Out Investigations
Planning and carrying out investigations to answer questions or
test solutions to problems in K–2 builds on prior experiences and
progresses to simple investigations, based on fair tests, which
provide data to support explanations or design solutions.
Plan and conduct an investigation collaboratively to produce
data to serve as the basis for evidence to answer a question.
(2-PS1-1)
Analyzing and Interpreting Data
Analyzing data in K–2 builds on prior experiences and progresses to
collecting, recording, and sharing observations.
Analyze data from tests of an object or tool to determine if it
works as intended. (2-PS1-2)
Constructing Explanations and Designing Solutions
Constructing explanations and designing solutions in K–2 builds on
prior experiences and progresses to the use of evidence and ideas
in constructing evidence-based accounts of natural phenomena and
designing solutions.
Make observations (firsthand or from media) to construct an
evidence-based account for natural phenomena. (2-PS1-3)
Engaging in Argument from Evidence
Engaging in argument from evidence in K–2 builds on prior
experiences and progresses to comparing ideas and
representations about the natural and designed world(s).
Construct an argument with evidence to support a claim. (2PS1-4)

PS1.A: Structure and Properties of Matter
Different kinds of matter exist and many of them can be
either solid or liquid, depending on temperature. Matter
can be described and classified by its observable
properties. (2-PS1-1)
Different properties are suited to different purposes. (2PS1-2),(2-PS1-3)
A great variety of objects can be built up from a small set of
pieces. (2-PS1-3)
PS1.B: Chemical Reactions
Heating or cooling a substance may cause changes that
can be observed. Sometimes these changes are
reversible, and sometimes they are not. (2-PS1-4)

Patterns
Patterns in the natural and human designed
world can be observed. (2-PS1-1)
Cause and Effect
Events have causes that generate
observable patterns. (2-PS1-4)
Simple tests can be designed to gather
evidence to support or refute student ideas
about causes. (2-PS1-2)
Energy and Matter
Objects may break into smaller pieces and be
put together into larger pieces, or change
shapes. (2-PS1-3)
-----------------------------------------------

Connections to Engineering, Technology,
and Applications of Science
Influence of Engineering, Technology,
and Science on Society and the Natural
World
Every human-made product is designed by
applying some knowledge of the natural
world and is built using materials derived
from the natural world. (2-PS1-2)

--------------------------------------------------------Connections to N ature of Science

Science Models, Laws, Mechanisms, and Theories Explain
Natural Phenomena
Scientists search for cause and effect relationships to explain
natural events. (2-PS1-4)
Connections to other DCIs in second grade: N/A
Articulation of DCIs across grade-levels: 4.ESS2.A (2-PS1-3); 5.PS1.A (2-PS1-1),(2-PS1-2),(2-PS1-3); 5.PS1.B (2-PS1-4); 5.LS2.A (2-PS1-3)

Common Core State Standards Connections:
ELA/Literacy –

Ask and answer such questions as who, what, where, when, why, and how to demonstrate understanding of key details in a text. (2-PS1-4)
Describe the connection between a series of historical events, scientific ideas or concepts, or steps in technical procedures in a text. (2-PS1-4)
Describe how reasons support specific points the author makes in a text. (2-PS1-2),(2-PS1-4)
Write opinion pieces in which they introduce the topic or book they are writing about, state an opinion, supply reasons that support the opinion, use linking words (e.g.,
because, and, also) to connect opinion and reasons, and provide a concluding statement or section. (2-PS1-4)
Participate in shared research and writing projects (e.g., read a number of books on a single topic to produce a report; record science observations). (2-PS1-1),(2-PS1- 2),(2-PS1-3)
Recall information from experiences or gather information from provided sources to answer a question. (2-PS1-1),(2-PS1-2),(2-PS1-3) Mathematics

RI.2.1
RI.2.3
RI.2.8
W.2.1

–

MP.2
Reason abstractly and quantitatively. (2-PS1-2)
MP.4
Model with mathematics. (2-PS1-1),(2-PS1-2)
MP.5
Use appropriate tools strategically. (2-PS1-2)
2.MD.D.10 Draw a picture graph and a bar graph (with single-unit scale) to represent a data set with up to four categories. Solve simple put-together, take-apart, and compare
problems using information presented in a bar graph. (2-PS1-1),(2-PS1-2)

*The performance expectations marked with an asterisk integrate traditional science content with engineering through a Practice or Disciplinary Core Idea.
The section entitled “Disciplinary Core Ideas” is reproduced verbatim from A Framework for K-12 Science Education: Practices, Cross-Cutting Concepts, and Core Ideas. Integrated and reprinted
with©2013
permission
from theInc.
National
Academy
of Sciences.
September 2017
Achieve,
All rights
reserved.
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Interdependent Relationships in Ecosystems

2.Interdependent Relationships in Ecosystems
Students who demonstrate understanding can:
2-LS2-1. Plan and conduct an investigation to determine if plants need sunlight and water to grow. [Assessment Boundary:
is limited to testing one variable at a time.]

Assessment

2-LS2-2. Develop a simple model that mimics the function of an animal in dispersing seeds or pollinating plants.*
2-LS4-1. Make observations of plants and animals to compare the diversity of life in different habitats. [Clarification Statement:

Emphasis is on the diversity of living things in each of a variety of different habitats.] [Assessment Boundary: Assessment does not include specific animal and plant
names in specific habitats.]
The performance expectations above were developed using the following elements from the NRC document A Framework for K-12 Science Education:

Science and Engineering Practices
Developing and Using Models
Modeling in K–2 builds on prior experiences and progresses to
include using and developing models (i.e., diagram, drawing,
physical replica, diorama, dramatization, or storyboard) that
represent concrete events or design solutions.
Develop a simple model based on evidence to represent a
proposed object or tool. (2-LS2-2)
Planning and Carrying Out Investigations
Planning and carrying out investigations to answer questions or
test solutions to problems in K–2 builds on prior experiences and
progresses to simple investigations, based on fair tests, which
provide data to support explanations or design solutions.
Plan and conduct an investigation collaboratively to produce
data to serve as the basis for evidence to answer a
question. (2-LS2-1)
Make observations (firsthand or from media) to collect data
which can be used to make comparisons. (2-LS4-1)

Disciplinary Core Ideas
LS2.A: Interdependent Relationships in Ecosystems
Plants depend on water and light to grow. (2-LS2-1)
Plants depend on animals for pollination or to move their seeds
around. (2-LS2-2)
LS4.D: Biodiversity and Humans
There are many different kinds of living things in any area, and
they exist in different places on land and in water. (2-LS4-1)
ETS1.B: Developing Possible Solutions
Designs can be conveyed through sketches, drawings, or physical
models. These representations are useful in communicating
ideas for a problem’s solutions to other people. (secondary to

Crosscutting Concepts
Cause and Effect
Events have causes that generate
observable patterns. (2-LS2-1)
Structure and Function
The shape and stability of structures of
natural and designed objects are
related to their function(s). (2-LS2-2)

2-LS2-2)

-------------------------------------------------------

Connections to N ature of Science

Scientific Knowledge is Based on Empirical Evidence
Scientists look for patterns and order when making
observations about the world. (2-LS4-1)
Connections to other DCIs in second grade: N/A
Articulation of DCIs across grade-levels: K.LS1.C (2-LS2-1); K-ESS3.A (2-LS2-1); K.ETS1.A (2-LS2-2); 3.LS4.C (2-LS4-1); 3.LS4.D (2-LS4-1); 5.LS1.C (2-LS2-1); 5.LS2.A (2-LS22),(2-LS4-1)

Common Core State Standards Connections:
ELA/Literacy –

Participate in shared research and writing projects (e.g., read a number of books on a single topic to produce a report; record science observations). (2-LS2-1),(2-LS4-1)
Recall information from experiences or gather information from provided sources to answer a question. (2-LS2-1),(2-LS4-1)
SL.2.5
Create audio recordings of stories or poems; add drawings or other visual displays to stories or recounts of experiences when appropriate to clarify ideas, thoughts, and
feelings. (2-LS2-2)

Mathematics –

MP.2
Reason abstractly and quantitatively. (2-LS2-1),(2-LS4-1)
MP.4
Model with mathematics. (2-LS2-1),(2-LS2-2),(2-LS4-1)
MP.5
Use appropriate tools strategically. (2-LS2-1)
2.MD.D.10 Draw a picture graph and a bar graph (with single-unit scale) to represent a data set with up to four categories. Solve simple put-together, take-apart, and compare
problems. (2-LS2-2),(2-LS4-1)

*The performance expectations marked with an asterisk integrate traditional science content with engineering through a Practice or Disciplinary Core Idea.
The section entitled “Disciplinary Core Ideas” is reproduced verbatim from A Framework for K-12 Science Education: Practices, Cross-Cutting Concepts, and Core Ideas. Integrated and reprinted
with©2013
permission
from theInc.
National
Academy
of Sciences.
September 2017
Achieve,
All rights
reserved.
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Earth’s Systems: Processes that Shape the Earth

2.Earth’s Systems: Processes that Shape the Earth
Students who demonstrate understanding can:
2-ESS1-1. Use information from several sources to provide evidence that Earth events can occur quickly or slowly.

[Clarification Statement: Examples of events and timescales could include volcanic explosions and earthquakes, which happen quickly and erosion of rocks, which
occurs slowly.] [Assessment Boundary: Assessment does not include quantitative measurements of timescales.]

2-ESS2-1. Compare multiple solutions designed to slow or prevent wind or water from changing the shape of the land.*

[Clarification Statement: Examples of solutions could include different designs of dikes and windbreaks to hold back wind and water, and different designs for using
shrubs, grass, and trees to hold back the land.]

2-ESS2-2. Develop a model to represent the shapes and kinds of land and bodies of water in an area. [Assessment Boundary:
Assessment does not include quantitative scaling in models.]

2-ESS2-3. Obtain information to identify where water is found on Earth and that it can be solid or liquid.

The performance expectations above were developed using the following elements from the NRC document A Framework for K-12 Science Education:

Science and Engineering Practices

Disciplinary Core Ideas

Crosscutting Concepts

Developing and Using Models
ESS1.C: The History of Planet Earth
Patterns
Modeling in K–2 builds on prior experiences and progresses to
Some events happen very quickly; others occur very
Patterns in the natural world can be
include using and developing models (i.e., diagram, drawing,
slowly, over a time period much longer than one can
observed. (2-ESS2-2),(2-ESS2-3)
physical replica, diorama, dramatization, or storyboard) that
observe. (2-ESS1-1)
Stability and Change
ESS2.A: Earth Materials and Systems
represent concrete events or design solutions.
Things may change slowly or rapidly. (2Develop a model to represent patterns in the natural world.
Wind and water can change the shape of the land. (2ESS1-1),(2-ESS2-1)
(2-ESS2-2)
ESS2-1)
-------------------------------------------------ESS2.B: Plate Tectonics and Large-Scale System
Constructing Explanations and Designing Solutions
Connections to Engineering, Technology,
Constructing explanations and designing solutions in K–2 builds
Interactions
Maps show where things are located. One can map the
and Applications of Science
on prior experiences and progresses to the use of evidence and
ideas in constructing evidence-based accounts of natural
shapes and kinds of land and water in any area. (2-ESS2phenomena and designing solutions.
2)
Influence of Engineering, Technology, and
ESS2.C: The Roles of Water in Earth’s Surface
Make observations from several sources to construct an
Science on Society and the Natural World
Processes
evidence-based account for natural phenomena. (2-ESS1-1)
Developing and using technology has impacts on
Water is found in the ocean, rivers, lakes, and ponds.
Compare multiple solutions to a problem. (2-ESS2-1)
the natural world. (2-ESS2-1)
Water exists as solid ice and in liquid form. (2-ESS2-3)
Obtaining, Evaluating, and Communicating Information
ETS1.C: Optimizing the Design Solution
-------------------------------------------------Obtaining, evaluating, and communicating information in K–2
Connections to N ature of Science
Because there is always more than one possible solution to
builds on prior experiences and uses observations and texts to
a problem, it is useful to compare and test designs.
communicate new information.
(secondary to 2-ESS2-1)
Science Addresses Questions About the
Obtain information using various texts, text features (e.g.,
Natural and Material World
headings, tables of contents, glossaries, electronic menus,
Scientists study the natural and material
icons), and other media that will be useful in answering a
scientific question. (2-ESS2-3)
world. (2-ESS2-1)
Connections to other DCIs in second grade: 2.PS1.A (2-ESS2-3)
Articulation of DCIs across grade-levels: K.ETS1.A (2-ESS2-1); 3.LS2.C (2-ESS1-1); 4.ESS1.C (2-ESS1-1); 4.ESS2.A (2-ESS1-1),(2-ESS2-1); 4.ESS2.B (2-ESS2-2); 4.ETS1.A (2ESS2-1); 4.ETS1.B (2-ESS2-1); 4.ETS1.C (2-ESS2-1); 5.ESS2.A (2-ESS2-1); 5.ESS2.C (2-ESS2-2),(2-ESS2-3)

Common Core State Standards Connections:
ELA/Literacy –

RI.2.1
Ask and answer such questions as who, what, where, when, why, and how to demonstrate understanding of key details in a text. (2-ESS1-1)
RI.2.3
Describe the connection between a series of historical events, scientific ideas or concepts, or steps in technical procedures in a text. (2-ESS1-1),(2-ESS2-1)
RI.2.9
Compare and contrast the most important points presented by two texts on the same topic. (2-ESS2-1)
With guidance and support from adults, use a variety of digital tools to produce and publish writing, including in collaboration with peers. (2-ESS1-1),(2-ESS2-3)
Participate in shared research and writing projects (e.g., read a number of books on a single topic to produce a report; record science observations). (2-ESS1-1)
Recall information from experiences or gather information from provided sources to answer a question. (2-ESS1-1),(2-ESS2-3)
SL.2.2
Recount or describe key ideas or details from a text read aloud or information presented orally or through other media. (2-ESS1-1)
SL.2.5
Create audio recordings of stories or poems; add drawings or other visual displays to stories or recounts of experiences when appropriate to clarify ideas, thoughts, and
feelings. (2-ESS2-2)

Mathematics –

MP.2
MP.4
MP.5
2.NBT.A
2.NBT.A.3
2.MD.B.5

Reason abstractly and quantitatively. (2-ESS2-1),(2-ESS2-1),(2-ESS2-2)
Model with mathematics. (2-ESS1-1),(2-ESS2-1),(2-ESS2-2)
Use appropriate tools strategically. (2-ESS2-1)
Understand place value. (2-ESS1-1)
Read and write numbers to 1000 using base-ten numerals, number names, and expanded form. (2-ESS2-2)
Use addition and subtraction within 100 to solve word problems involving lengths that are given in the same units, e.g., by using drawings (such as drawings of rulers)
and equations with a symbol for the unknown number to represent the problem. (2-ESS2-1)

*The performance expectations marked with an asterisk integrate traditional science content with engineering through a Practice or Disciplinary Core Idea.
The section entitled “Disciplinary Core Ideas” is reproduced verbatim from A Framework for K-12 Science Education: Practices, Cross-Cutting Concepts, and Core Ideas. Integrated and reprinted
with©2013
permission
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National
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of Sciences.
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Achieve,
All rights
reserved.
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K-2.Engineering Design

K-2.Engineering Design
Students who demonstrate understanding can:
K-2-ETS1-1. Ask questions, make observations, and gather information about a situation people want to change to define a
simple problem that can be solved through the development of a new or improved object or tool.
K-2-ETS1-2. Develop a simple sketch, drawing, or physical model to illustrate how the shape of an object helps it function
as needed to solve a given problem.
K-2-ETS1-3. Analyze data from tests of two objects designed to solve the same problem to compare the strengths and
weaknesses of how each performs.
The performance expectations above were developed using the following elements from the NRC document A Framework for K-12 Science Education:

Science and Engineering Practices
Asking Questions and Defining Problems
Asking questions and defining problems in K–2 builds on prior
experiences and progresses to simple descriptive questions.
Ask questions based on observations to find more information
about the natural and/or designed world. (K-2- ETS1-1)
Define a simple problem that can be solved through the
development of a new or improved object or tool. (K-2ETS1-1)
Developing and Using Models
Modeling in K–2 builds on prior experiences and progresses to
include using and developing models (i.e., diagram, drawing,
physical replica, diorama, dramatization, or storyboard) that
represent concrete events or design solutions.

Disciplinary Core Ideas
ETS1.A: Defining and Delimiting Engineering Problems
A situation that people want to change or create can be approached
as a problem to be solved through engineering. (K-2- ETS1-1)
Asking questions, making observations, and gathering information
are helpful in thinking about problems. (K-2-ETS1-1)
Before beginning to design a solution, it is important to clearly
understand the problem. (K-2-ETS1-1)
ETS1.B: Developing Possible Solutions
Designs can be conveyed through sketches, drawings, or physical
models. These representations are useful in communicating ideas
for a problem’s solutions to other people. (K-2-ETS1-2)
ETS1.C: Optimizing the Design Solution
Because there is always more than one possible solution to a
problem, it is useful to compare and test designs. (K-2-ETS1-3)

Crosscutting Concepts
Structure and Function
The shape and stability of structures of
natural and designed objects are
related to their function(s). (K-2ETS1-2)

Develop a simple model based on evidence to represent a
proposed object or tool. (K-2-ETS1-2)
Analyzing and Interpreting Data
Analyzing data in K–2 builds on prior experiences and
progresses to collecting, recording, and sharing observations.
Analyze data from tests of an object or tool to determine if it
works as intended. (K-2-ETS1-3)

Connections to K-2-ETS1.A: Defining and Delimiting Engineering Problems include:
Kindergarten: K-PS2-2, K-ESS3-2

Connections to K-2-ETS1.B: Developing Possible Solutions to Problems include:
Kindergarten: K-ESS3-3, First Grade: 1-PS4-4, Second Grade: 2-LS2-2

Connections to K-2-ETS1.C: Optimizing the Design Solution include:
Second Grade: 2-ESS2-1

Articulation of DCIs across grade-bands: 3-5.ETS1.A (K-2-ETS1-1),(K-2-ETS1-2),(K-2 -ETS1-3); 3-5.ETS1.B (K-2-ETS1-2),(K-2-ETS1-3); 3-5.ETS1.C (K-2-ETS1-1),(K-2-ETS1-2),(K2-ETS1-3)

Common Core State Standards Connections:
ELA/Literacy –

RI.2.1
W.2.6
W.2.8
SL.2.5

Mathematics –

Ask and answer such questions as who, what, where, when, why, and how to demonstrate understanding of key details in a text. (K-2-ETS1-1)
With guidance and support from adults, use a variety of digital tools to produce and publish writing, including in collaboration with peers. (K-2-ETS1-1),(K-2-ETS1-3)
Recall information from experiences or gather information from provided sources to answer a question. (K-2-ETS1-1),(K-2-ETS1-3)
Create audio recordings of stories or poems; add drawings or other visual displays to stories or recounts of experiences when appropriate to clarify ideas, thoughts, and
feelings. (K-2-ETS1-2)

MP.2
Reason abstractly and quantitatively. (K-2-ETS1-1),(K-2-ETS1-3)
MP.4
Model with mathematics. (K-2-ETS1-1),(K-2-ETS1-3)
MP.5
Use appropriate tools strategically. (K-2-ETS1-1),(K-2-ETS1-3)
2.MD.D.10 Draw a picture graph and a bar graph (with single-unit scale) to represent a data set with up to four categories. Solve simple put-together, take-apart, and compare
problems using information presented in a bar graph. (K-2-ETS1-1),(K-2-ETS1-3)

The section entitled “Disciplinary Core Ideas” is reproduced verbatim from A Framework for K-12 Science Education: Practices, Cross-Cutting Concepts, and Core Ideas. Integrated and reprinted
with permission from the National Academy of Sciences.
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Third Grade
The performance expectations in third grade help students formulate answers to questions such as: “What
is typical weather in different parts of the world and during different times of the year? How can the
impact of weather-related hazards be reduced? How do organisms vary in their traits? How are plants,
animals, and environments of the past similar or different from current plants, animals, and
environments? What happens to organisms when their environment changes? How do equal and
unequal forces on an object affect the object? How can magnets be used?” Third grade performance
expectations include PS2, LS1, LS2, LS3, LS4, ESS2, and ESS3 Disciplinary Core Ideas from the NRC
Framework. Students are able to organize and use data to describe typical weather conditions expected
during a particular season. By applying their understanding of weather-related hazards, students are
able to make a claim about the merit of a design solution that reduces the impacts of such hazards.
Students are expected to develop an understanding of the similarities and differences of organisms’ life
cycles. An understanding that organisms have different inherited traits, and that the environment can
also affect the traits that an organism develops, is acquired by students at this level. In addition,
students are able to construct an explanation using evidence for how the variations in characteristics
among individuals of the same species may provide advantages in surviving, finding mates, and
reproducing. Students are expected to develop an understanding of types of organisms that lived long
ago and also about the nature of their environments. Third graders are expected to develop an
understanding of the idea that when the environment changes some organisms survive and reproduce,
some move to new locations, some move into the transformed environment, and some die. Students
are able to determine the effects of balanced and unbalanced forces on the motion of an object and the
cause and effect relationships of electric or magnetic interactions between two objects not in contact
with each other. They are then able to apply their understanding of magnetic interactions to define a
simple design problem that can be solved with magnets. The crosscutting concepts of patterns; cause
and effect; scale, proportion, and quantity; systems and system models; interdependence of science,
engineering, and technology; and influence of engineering, technology, and science on society and the
natural world are called out as organizing concepts for these disciplinary core ideas. In the third grade
performance expectations, students are expected to demonstrate grade-appropriate proficiency in
asking questions and defining problems; developing and using models, planning and carrying out
investigations, analyzing and interpreting data, constructing explanations and designing solutions,
engaging in argument from evidence, and obtaining, evaluating, and communicating information.
Students are expected to use these practices to demonstrate understanding of the core ideas.
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3.Forces and Interactions

Forces and Interactions

Students who demonstrate understanding can:
3-PS2-1. Plan and conduct an investigation to provide evidence of the effects of balanced and unbalanced forces on the
motion of an object. [Clarification Statement: Examples could include an unbalanced force on one side of a ball can make it start moving; and, balanced

3-PS2-2.
3-PS2-3.

forces pushing on a box from both sides will not produce any motion at all.] [Assessment Boundary: Assessment is limited to one variable at a time: number, size,
or direction of forces. Assessment does not include quantitative force size, only qualitative and relative. Assessment is limited to gravity being addressed as a force
that pulls objects down.]

Make observations and/or measurements of an object’s motion to provide evidence that a pattern can be used to
predict future motion. [Clarification Statement: Examples of motion with a predictable pattern could include a child swinging in a swing, a ball rolling

back and forth in a bowl, and two children on a see-saw.] [Assessment Boundary: Assessment does not include technical terms such as period and frequency.]

Ask questions to determine cause and effect relationships of electric or magnetic interactions between two
objects not in contact with each other. [Clarification Statement: Examples of an electric force could include the force on hair from an electrically

charged balloon and the electrical forces between a charged rod and pieces of paper; examples of a magnetic force could include the force between two permanent
magnets, the force between an electromagnet and steel paperclips, and the force exerted by one magnet versus the force exerted by two magnets. Examples of
cause and effect relationships could include how the distance between objects affects strength of the force and how the orientation of magnets affects the direction
of the magnetic force.] [Assessment Boundary: Assessment is limited to forces produced by objects that can be manipulated by students, and electrical interactions
are limited to static electricity.]
3-PS2-4. Define a simple design problem that can be solved by applying scientific ideas about magnets.* [Clarification Statement:
Examples of problems could include constructing a latch to keep a door shut and creating a device to keep two moving objects from touching each other.]
The performance expectations above were developed using the following elements from the NRC document A Framework for K-12 Science Education:

Science and Engineering Practices
Asking Questions and Defining Problems
Asking questions and defining problems in grades 3–5 builds on
grades K–2 experiences and progresses to specifying qualitative
relationships.
Ask questions that can be investigated based on patterns
such as cause and effect relationships. (3-PS2-3)
Define a simple problem that can be solved through the
development of a new or improved object or tool. (3-PS2-4)
Planning and Carrying Out Investigations
Planning and carrying out investigations to answer questions or
test solutions to problems in 3–5 builds on K–2 experiences and
progresses to include investigations that control variables and
provide evidence to support explanations or design solutions.
Plan and conduct an investigation collaboratively to produce
data to serve as the basis for evidence, using fair tests in
which variables are controlled and the number of trials
considered. (3-PS2-1)
Make observations and/or measurements to produce data to
serve as the basis for evidence for an explanation of a
phenomenon or test a design solution. (3-PS2-2)
------------------------------------------------------------------

Connections to N ature of Science

Disciplinary Core Ideas
PS2.A: Forces and Motion
Each force acts on one particular object and has both
strength and a direction. An object at rest typically has
multiple forces acting on it, but they add to give zero
net force on the object. Forces that do not sum to zero
can cause changes in the object’s speed or direction of
motion. (Boundary: Qualitative and conceptual, but not
quantitative addition of forces are used at this level.)
(3-PS2-1)
The patterns of an object’s motion in various situations
can be observed and measured; when that past motion
exhibits a regular pattern, future motion can be
predicted from it. (Boundary: Technical terms, such as
magnitude, velocity, momentum, and vector quantity,
are not introduced at this level, but the concept that
some quantities need both size and direction to be
described is developed.) (3-PS2-2)
PS2.B: Types of Interactions
Objects in contact exert forces on each other. (3-PS2-1)
Electric and magnetic forces between a pair of objects do
not require that the objects be in contact. The sizes of
the forces in each situation depend on the properties of
the objects and their distances apart and, for forces
between two magnets, on their orientation relative to
each other. (3-PS2-3),(3-PS2-4)

Crosscutting Concepts
Patterns
Patterns of change can be used to make
predictions. (3-PS2-2)
Cause and Effect
Cause and effect relationships are routinely
identified. (3-PS2-1)
Cause and effect relationships are routinely
identified, tested, and used to explain
change. (3-PS2-3)
------------------------------------------------

Connections to Engineering, Technology,
and Applications of Science

Interdependence of Science, Engineering,
and Technology
Scientific discoveries about the natural world
can often lead to new and improved
technologies, which are developed through
the engineering design process. (3-PS2-4)

Science Knowledge is Based on Empirical Evidence
Science findings are based on recognizing patterns. (3-PS2-2)
Scientific Investigations Use a Variety of Methods
Science investigations use a variety of methods, tools, and
techniques. (3-PS2-1)
Connections to other DCIs in third grade: N/A
Articulation of DCIs across grade-levels: K.PS2.A (3-PS2-1); K.PS2.B (3-PS2-1); K.PS3.C (3-PS2-1); K.ETS1.A (3-PS2-4); 1.ESS1.A (3-PS2-2); 4.PS4.A (3-PS2-2); 4.ETS1.A (3PS2-4); 5.PS2.B (3-PS2-1); MS.PS2.A (3-PS2-1),(3-PS2-2); MS.PS2.B (3-PS2-3),(3-PS2-4); MS.ESS1.B (3-PS2-1),(3-PS2-2); MS.ESS2.C (3-PS2-1)

Common Core State Standards Connections:
ELA/Literacy –

Ask and answer questions to demonstrate understanding of a text, referring explicitly to the text as the basis for the answers. (3-PS2-1),(3-PS2-3)
Describe the relationship between a series of historical events, scientific ideas or concepts, or steps in technical procedures in a text, using language that pertains to
time, sequence, and cause/effect. (3-PS2-3)
RI.3.8
Describe the logical connection between particular sentences and paragraphs in a text (e.g., comparison, cause/effect, first/second/third in a sequence). (3-PS2-3)
Conduct short research projects that build knowledge about a topic. (3-PS2-1),(3-PS2-2)
Recall information from experiences or gather information from print and digital sources; take brief notes on sources and sort evidence into provided categories. (3-PS2- 1),(3-PS2-2)
SL.3.3
Ask and answer questions about information from a speaker, offering appropriate elaboration and detail. (3-PS2-3)

RI.3.1
RI.3.3

Mathematics –

MP.2
MP.5
3.MD.A.2

Reason abstractly and quantitatively. (3-PS2-1)
Use appropriate tools strategically. (3-PS2-1)
Measure and estimate liquid volumes and masses of objects using standard units of grams (g), kilograms (kg), and liters (l). Add, subtract, multiply, or divide to solve
one-step word problems involving masses or volumes that are given in the same units, e.g., by using drawings (such as a beaker with a measurement scale) to represent
the problem. (3-PS2-1)

*The performance expectations marked with an asterisk integrate traditional science content with engineering through a Practice or Disciplinary Core Idea.
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3.Interdependent Relationships in Ecosystems

3.Interdependent Relationships in Ecosystems
Students who demonstrate understanding can:
3-LS2-1. Construct an argument that some animals form groups that help members survive.
3-LS4-1. Analyze and interpret data from fossils to provide evidence of the organisms and the environments in which they
lived long ago. [Clarification Statement: Examples of data could include type, size, and distributions of fossil organisms. Examples of fossils and environments

could include marine fossils found on dry land, tropical plant fossils found in Arctic areas, and fossils of extinct organisms.] [Assessment Boundary: Assessment does not
include identification of specific fossils or present plants and animals. Assessment is limited to major fossil types and relative ages.]

3-LS4-3. Construct an argument with evidence that in a particular habitat some organisms can survive well, some survive
less well, and some cannot survive at all. [Clarification Statement: Examples of evidence could include needs and characteristics of the organisms
and habitats involved. The organisms and their habitat make up a system in which the parts depend on each other.]

3-LS4-4. Make a claim about the merit of a solution to a problem caused when the environment changes and the types of
plants and animals that live there may change.* [Clarification Statement: Examples of environmental changes could include changes in land
characteristics, water distribution, temperature, food, and other organisms.] [Assessment Boundary: Assessment is limited to a single environmental change.
Assessment does not include the greenhouse effect or climate change.]
The performance expectations above were developed using the following elements from the NRC document A Framework for K-12 Science Education:

Science and Engineering Practices

Disciplinary Core Ideas

Crosscutting Concepts

Analyzing and Interpreting Data
Analyzing data in 3–5 builds on K–2 experiences and
progresses to introducing quantitative approaches to
collecting data and conducting multiple trials of qualitative
observations. When possible and feasible, digital tools
should be used.
Analyze and interpret data to make sense of
phenomena using logical reasoning. (3-LS4-1)
Engaging in Argument from Evidence
Engaging in argument from evidence in 3–5 builds on K–2
experiences and progresses to critiquing the scientific
explanations or solutions proposed by peers by citing
relevant evidence about the natural and designed worlds.
Construct an argument with evidence, data, and/or a
model. (3-LS2-1)
Construct an argument with evidence. (3-LS4-3)
Make a claim about the merit of a solution to a problem by
citing relevant evidence about how it meets the criteria
and constraints of the problem. (3-LS4-4)

LS2.C: Ecosystem Dynamics, Functioning, and Resilience
When the environment changes in ways that affect a place’s
physical characteristics, temperature, or availability of
resources, some organisms survive and reproduce, others
move to new locations, yet others move into the transformed
environment, and some die. (secondary to 3-LS4-4)
LS2.D: Social Interactions and Group Behavior
Being part of a group helps animals obtain food, defend
themselves, and cope with changes. Groups may serve
different functions and vary dramatically in size. (Note: Moved
from K–2) (3-LS2-1)
LS4.A: Evidence of Common Ancestry and Diversity
Some kinds of plants and animals that once lived on Earth are no
longer found anywhere. (Note: Moved from K–2) (3-LS4-1)
Fossils provide evidence about the types of organisms that lived
long ago and also about the nature of their environments. (3LS4-1)
LS4.C: Adaptation
For any particular environment, some kinds of organisms
survive well, some survive less well, and some cannot survive
at all. (3-LS4-3)
LS4.D: Biodiversity and Humans
Populations live in a variety of habitats, and change in those
habitats affects the organisms living there. (3-LS4-4)

Cause and Effect
Cause and effect relationships are routinely
identified and used to explain change. (3-LS21),(3-LS4-3)
Scale, Proportion, and Quantity
Observable phenomena exist from very short to
very long time periods. (3-LS4-1)
Systems and System Models
A system can be described in terms of its
components and their interactions. (3-LS4-4)
-------------------------------------------------

Connections to Engineering, Technology,
and Applications of Science

Interdependence of Science, Engineering,
and Technology
Knowledge of relevant scientific concepts and
research findings is important in engineering.
(3-LS4-4)
-------------------------------------------------

Connections to N ature of Science

Scientific Knowledge Assumes an Order and
Consistency in Natural Systems
Science assumes consistent patterns in
natural systems. (3-LS4-1)

Connections to other DCIs in third grade: 3.ESS2.D (3-LS4-3); 3.ESS3.B (3-LS4-4)
Articulation of DCIs across grade-levels: K.ESS3.A (3-LS4-3)(3-LS4-4); K.ETS1.A (3-LS4-4); 1.LS1.B (3-LS2-1); 2.LS2.A (3-LS4-3),(3-LS4-4); 2.LS4.D (3-LS4-3),(3-LS4-4);

4.ESS1.C (3-LS4-1); 4.ESS3.B (3-LS4-4); 4.ETS1.A (3-LS4-4); MS.LS2.A (3-LS2-1),(3-LS4-1)(3-LS4-3),(3-LS4-4); MS.LS2.C (3-LS4-4); MS.LS4.A (3-LS4-1); MS.LS4.B (3-LS4-3);
MS.LS4.C (3-LS4-3),(3-LS4-4); MS.ESS1.C (3-LS4-1),(3-LS4-3),(3-LS4-4); MS.ESS2.B (3-LS4-1); MS.ESS3.C (3-LS4-4)

Common Core State Standards Connections:
ELA/Literacy –

Ask and answer questions to demonstrate understanding of a text, referring explicitly to the text as the basis for the answers. (3-LS2-1),(3-LS4-1),(3-LS4-3),(3-LS4-4)
Determine the main idea of a text; recount the key details and explain how they support the main idea. (3-LS4-1),(3-LS4-3),(3LS4-4)
Describe the relationship between a series of historical events, scientific ideas or concepts, or steps in technical procedures in a text, using language that pertains to time,
sequence, and cause/effect. (3-LS2-1),(3-LS4-1),(3-LS4-3),(3-LS4-4)
Write opinion pieces on topics or texts, supporting a point of view with reasons. (3-LS2-1),(3-LS4-1),(3-LS4-3),(3-LS4-4)
Write informative/explanatory texts to examine a topic and convey ideas and information clearly. (3-LS4-1),(3-LS4-3),(3-LS4-4)
W.3.8
Recall information from experiences or gather information from print and digital sources; take brief notes on sources and sort evidence into provided categories. (3-LS4-1)
SL.3.4
Report on a topic or text, tell a story, or recount an experience with appropriate facts and relevant, descriptive details, speaking clearly at an understandable pace. (3-LS4RI.3.1
RI.3.2
RI.3.3

Mathematics –

MP.2
MP.4
MP.5
3.NBT
3.MD.B.3

3.MD.B.4

3),(3-LS4-4)

Reason abstractly and quantitatively. (3-LS4-1),(3-LS4-3),(3-LS4-4)
Model with mathematics. (3-LS2-1),(3-LS4-1),(3-LS4-3),(3-LS4-4)
Use appropriate tools strategically. (3-LS4-1)
Number and Operations in Base Ten (3-LS2-1)
Draw a scaled picture graph and a scaled bar graph to represent a data set with several categories. Solve one- and two-step “how many more” and “how many less”
problems using information presented in scaled bar graphs. (3-LS4-3)
Generate measurement data by measuring lengths using rulers marked with halves and fourths of an inch. Show the data by making a line plot, where the horizontal scale
is marked off in appropriate units—whole numbers, halves, or quarters. (3-LS4-1)

*The performance expectations marked with an asterisk integrate traditional science content with engineering through a Practice or Disciplinary Core Idea.
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Inheritance and Variation of Traits: Life Cycles and Traits

3.Inheritance and Variation of Traits: Life Cycles and Traits
Students who demonstrate understanding can:
3-LS1-1. Develop models to describe that organisms have unique and diverse life cycles but all have in common birth,
growth, reproduction, and death. [Clarification Statement: Changes organisms go through during their life form a pattern.] [Assessment Boundary:
Assessment of plant life cycles is limited to those of flowering plants. Assessment does not include details of human reproduction.]

3-LS3-1. Analyze and interpret data to provide evidence that plants and animals have traits inherited from parents and that
variation of these traits exists in a group of similar organisms. [Clarification Statement: Patterns are the similarities and differences in
traits shared between offspring and their parents, or among siblings. Emphasis is on organisms other than humans.] [Assessment Boundary: Assessment does not
include genetic mechanisms of inheritance and prediction of traits. Assessment is limited to non-human examples.]

3-LS3-2. Use evidence to support the explanation that traits can be influenced by the environment. [Clarification Statement:

Examples
of the environment affecting a trait could include normally tall plants grown with insufficient water are stunted; and, a pet dog that is given too much food and little
exercise may become overweight.]

3-LS4-2. Use evidence to construct an explanation for how the variations in characteristics among individuals of the same
species may provide advantages in surviving, finding mates, and reproducing. [Clarification Statement: Examples of cause and
effect relationships could be plants that have larger thorns than other plants may be less likely to be eaten by predators; and, animals that have better camouflage
coloration than other animals may be more likely to survive and therefore more likely to leave offspring.]
The performance expectations above were developed using the following elements from the NRC document A Framework for K-12 Science Education:

Science and Engineering Practices

Disciplinary Core Ideas

Developing and Using Models
Modeling in 3–5 builds on K–2 experiences and progresses to
building and revising simple models and using models to
represent events and design solutions.
Develop models to describe phenomena. (3-LS1-1)
Analyzing and Interpreting Data
Analyzing data in 3–5 builds on K–2 experiences and progresses
to introducing quantitative approaches to collecting data and
conducting multiple trials of qualitative observations.
When possible and feasible, digital tools should be used.
Analyze and interpret data to make sense of phenomena
using logical reasoning. (3-LS3-1)
Constructing Explanations and Designing Solutions
Constructing explanations and designing solutions in 3–5 builds
on K–2 experiences and progresses to the use of evidence in
constructing explanations that specify variables that describe and
predict phenomena and in designing multiple solutions to design
problems.
Use evidence (e.g., observations, patterns) to support an
explanation. (3-LS3-2)
Use evidence (e.g., observations, patterns) to construct an
explanation. (3-LS4-2)

LS1.B: Growth and Development of Organisms
Reproduction is essential to the continued existence of every
kind of organism. Plants and animals have unique and diverse
life cycles. (3-LS1-1)
LS3.A: Inheritance of Traits
Many characteristics of organisms are inherited from their
parents. (3-LS3-1)
Other characteristics result from individuals’ interactions with the
environment, which can range from diet to learning. Many
characteristics involve both inheritance and environment. (3LS3-2)
LS3.B: Variation of Traits
Different organisms vary in how they look and function
because they have different inherited information. (3-LS3-1)
The environment also affects the traits that an organism
develops. (3-LS3-2)
LS4.B: Natural Selection
Sometimes the differences in characteristics between
individuals of the same species provide advantages in
surviving, finding mates, and reproducing. (3-LS4-2)

Crosscutting Concepts
Patterns
Similarities and differences in patterns
can be used to sort and classify natural
phenomena. (3-LS3-1)
Patterns of change can be used to make
predictions. (3-LS1-1)
Cause and Effect
Cause and effect relationships are
routinely identified and used to explain
change. (3-LS3-2),(3-LS4-2)

----------------------------------------------------------

Connections to N ature of Science

Scientific Knowledge is Based on Empirical Evidence
Science findings are based on recognizing patterns. (3-LS1-1)
Connections to other DCIs in third grade: 3.LS4.C (3-LS4-2)
Articulation of DCIs across grade-levels: 1.LS3.A (3-LS3-1),(3-LS4-2); 1.LS3.B (3-LS3-1); MS.LS1.B (3-LS1-1), (3-LS3-2); MS.LS2.A (3-LS4-2); MS.LS3.A (3-LS3-1); MS.LS3.B (3LS3-1),(3-LS4-2); MS.LS4.B (3-LS4-2)

Common Core State Standards Connections:
ELA/Literacy –

Ask and answer questions to demonstrate understanding of a text, referring explicitly to the text as the basis for the answers. (3-LS3-1),(3-LS3-2),(3-LS4-2)
Determine the main idea of a text; recount the key details and explain how they support the main idea. (3-LS3-1),(3-LS3-2),(3-LS4-2)
Describe the relationship between a series of historical events, scientific ideas or concepts, or steps in technical procedures in a text, using language that pertains to
time, sequence, and cause/effect. (3-LS3-1),(3-LS3-2),(3-LS4-2)
Use information gained from illustrations (e.g., maps, photographs) and the words in a text to demonstrate understanding of the text (e.g., where, when, why, and how
key events occur). (3-LS1-1)
Write informative/explanatory texts to examine a topic and convey ideas and information clearly. (3-LS3-1),(3-LS3-2),(3-LS4-2)
Report on a topic or text, tell a story, or recount an experience with appropriate facts and relevant, descriptive details, speaking clearly at an understandable pace. (3-

RI.3.1
RI.3.2
RI.3.3
RI.3.7
W.3.2
SL.3.4

LS3-1),(3-LS3-2),(3-LS4-2)

SL.3.5

Mathematics –

MP.2
MP.4
3.NBT
3.NF
3.MD.B.3
3.MD.B.4

Create engaging audio recordings of stories or poems that demonstrate fluid reading at an understandable pace; add visual displays when appropriate to emphasize or
enhance certain facts or details. (3-LS1-1)

Reason abstractly and quantitatively. (3-LS3-1),(3-LS3-2),(3-LS4-2)
Model with mathematics. (3-LS1-1),(3-LS3-1),(3-LS3-2),(3-LS4-2)
Number and Operations in Base Ten (3-LS1-1)
Number and Operations—Fractions (3-LS1-1)
Draw a scaled picture graph and a scaled bar graph to represent a data set with several categories. Solve one- and two-step “how many more” and “how many less”
problems using information presented in scaled bar graphs. (3-LS4-2)
Generate measurement data by measuring lengths using rulers marked with halves and fourths of an inch. Show the data by making a line plot, where the horizontal
scale is marked off in appropriate units—whole numbers, halves, or quarters. (3-LS3-1),(3-LS3-2)
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Weather and Climate

3.Weather and Climate
Students who demonstrate understanding can:
3-ESS2-1. Represent data in tables and graphical displays to describe typical weather conditions expected during a
particular season. [Clarification Statement: Examples of data could include average temperature, precipitation, and wind direction.] [Assessment Boundary:
Assessment of graphical displays is limited to pictographs and bar graphs. Assessment does not include climate change.]

3-ESS2-2. Obtain and combine information to describe climates in different regions of the world.
3-ESS3-1. Make a claim about the merit of a design solution that reduces the impacts of a weather-related hazard.*

[Clarification Statement: Examples of design solutions to weather-related hazards could include barriers to prevent flooding, wind resistant roofs, and lightning
rods.]
The performance expectations above were developed using the following elements from the NRC document A Framework for K-12 Science Education:

Science and Engineering Practices
Analyzing and Interpreting Data
Analyzing data in 3–5 builds on K–2 experiences and
progresses to introducing quantitative approaches to
collecting data and conducting multiple trials of qualitative
observations. When possible and feasible, digital tools should
be used.
Represent data in tables and various graphical displays
(bar graphs and pictographs) to reveal patterns that
indicate relationships. (3-ESS2-1)
Engaging in Argument from Evidence
Engaging in argument from evidence in 3–5 builds on K–2
experiences and progresses to critiquing the scientific
explanations or solutions proposed by peers by citing relevant
evidence about the natural and designed world(s).
Make a claim about the merit of a solution to a problem by
citing relevant evidence about how it meets the criteria
and constraints of the problem. (3-ESS3-1)
Obtaining, Evaluating, and Communicating
Information
Obtaining, evaluating, and communicating information in 3–5
builds on K–2 experiences and progresses to evaluating the
merit and accuracy of ideas and methods.
Obtain and combine information from books and other
reliable media to explain phenomena. (3-ESS2-2)

Disciplinary Core Ideas
ESS2.D: Weather and Climate
Scientists record patterns of the weather across different
times and areas so that they can make predictions about
what kind of weather might happen next. (3-ESS2-1)
Climate describes a range of an area's typical weather
conditions and the extent to which those conditions vary
over years. (3-ESS2-2)
ESS3.B: Natural Hazards
A variety of natural hazards result from natural processes.
Humans cannot eliminate natural hazards but can take
steps to reduce their impacts. (3-ESS3-1) (Note: This

Disciplinary Core Idea is also addressed by 4-ESS3-2.)

Crosscutting Concepts
Patterns
Patterns of change can be used to make
predictions. (3-ESS2-1),(3-ESS2-2)
Cause and Effect
Cause and effect relationships are routinely
identified, tested, and used to explain change.
(3-ESS3-1)
-------------------------------------------------

Connections to Engineering, Technology,
and Applications of Science

Influence of Engineering, Technology, and
Science on Society and the Natural World
Engineers improve existing technologies or
develop new ones to increase their benefits
(e.g., better artificial limbs), decrease known
risks (e.g., seatbelts in cars), and meet societal
demands (e.g., cell phones). (3-ESS3-1)
-------------------------------------------------

Connections to N ature of Science

Science is a Human Endeavor
Science affects everyday life. (3-ESS3-1)

Connections to other DCIs in third grade: N/A
Articulation of DCIs across grade-levels: K.ESS2.D (3-ESS2-1); K.ESS3.B (3-ESS3-1); K.ETS1.A (3-ESS3-1); 4.ESS2.A (3-ESS2-1); 4.ESS3.B (3-ESS3-1); 4.ETS1.A (3-ESS3-1);
5.ESS2.A (3-ESS2-1); MS.ESS2.C (3-ESS2-1),(3-ESS2-2); MS.ESS2.D (3-ESS2-1),(3-ESS2-2); MS.ESS3.B (3-ESS3-1)

Common Core State Standards Connections:
ELA/Literacy –

RI.3.1
Ask and answer questions to demonstrate understanding of a text, referring explicitly to the text as the basis for the answers. (3-ESS2-2)
RI.3.9
Compare and contrast the most important points and key details presented in two texts on the same topic. (3-ESS2-2)
W.3.1
Write opinion pieces on topics or texts, supporting a point of view with reasons. (3-ESS3-1)
Conduct short research projects that build knowledge about a topic. (3-ESS3-1)
Recall information from experiences or gather information from print and digital sources; take brief notes on sources and sort evidence into provided categories. (3- ESS2-2)

Mathematics –

MP.2
MP.4
MP.5
3.MD.A.2
3.MD.B.3

Reason abstractly and quantitatively. (3-ESS2-1),(3-ESS2-2),(3-ESS3-1)
Model with mathematics. (3-ESS2-1),(3-ESS2-2), (3-ESS3-1)
Use appropriate tools strategically. (3-ESS2-1)
Measure and estimate liquid volumes and masses of objects using standard units of grams (g), kilograms (kg), and liters (l). Add, subtract, multiply, or divide to solve
one-step word problems involving masses or volumes that are given in the same units, e.g., by using drawings (such as a beaker with a measurement scale) to represent
the problem. (3-ESS2-1)
Draw a scaled picture graph and a scaled bar graph to represent a data set with several categories. Solve one- and two-step “how many more” and “how many less”
problems using information presented in bar graphs. (3-ESS2-1)

*The performance expectations marked with an asterisk integrate traditional science content with engineering through a Practice or Disciplinary Core Idea.
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Fourth Grade
The performance expectations in fourth grade help students formulate answers to questions such as:
“What are waves and what are some things they can do? How can water, ice, wind and vegetation
change the land? What patterns of Earth’s features can be determined with the use of maps? How do
internal and external structures support the survival, growth, behavior, and reproduction of plants and
animals? What is energy and how is it related to motion? How is energy transferred? How can energy
be used to solve a problem?” Fourth grade performance expectations include PS3, PS4, LS1, ESS1, ESS2,
ESS3, and ETS1 Disciplinary Core Ideas from the NRC Framework. Students are able to use a model of
waves to describe patterns of waves in terms of amplitude and wavelength, and that waves can cause
objects to move. Students are expected to develop understanding of the effects of weathering or the
rate of erosion by water, ice, wind, or vegetation. They apply their knowledge of natural Earth processes
to generate and compare multiple solutions to reduce the impacts of such processes on humans. In
order to
describe patterns of Earth’s features, students analyze and interpret data from maps. Fourth graders are
expected to develop an understanding that plants and animals have internal and external structures that
function to support survival, growth, behavior, and reproduction. By developing a model, they describe
that an object can be seen when light reflected from its surface enters the eye. Students are able to use
evidence to construct an explanation of the relationship between the speed of an object and the energy
of that object. Students are expected to develop an understanding that energy can be transferred from
place to place by sound, light, heat, and electric currents or from object to object through collisions.
They apply their understanding of energy to design, test, and refine a device that converts energy from
one form to another. The crosscutting concepts of patterns; cause and effect; energy and matter;
systems and system models; interdependence of science, engineering, and technology; and influence of
engineering, technology, and science on society and the natural world are called out as organizing
concepts for these disciplinary core ideas. In the fourth grade performance expectations, students are
expected to demonstrate grade-appropriate proficiency in asking questions, developing and using
models, planning and carrying out investigations, analyzing
and interpreting data, constructing explanations and designing solutions, engaging in argument from
evidence, and obtaining, evaluating, and communicating information. Students are expected to use
these practices to demonstrate understanding of the core ideas.
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Energy

4.Energy
Students who demonstrate understanding can:
4-PS3-1. Use evidence to construct an explanation relating the speed of an object to the energy of that object. [Assessment
4-PS3-2.
4-PS3-3.
4-PS3-4.

Boundary: Assessment does not include quantitative measures of changes in the speed of an object or on any precise or quantitative definition of energy.]

Make observations to provide evidence that energy can be transferred from place to place by sound, light, heat, and
electric currents. [Assessment Boundary: Assessment does not include quantitative measurements of energy.]
Ask questions and predict outcomes about the changes in energy that occur when objects collide. [Clarification Statement:

Emphasis is on the change in the energy due to the change in speed, not on the forces, as objects interact.] [Assessment Boundary: Assessment does not include
quantitative measurements of energy.]
Apply scientific ideas to design, test, and refine a device that converts energy from one form to another.* [Clarification
Statement: Examples of devices could include electric circuits that convert electrical energy into motion energy of a vehicle, light, or sound; and, a passive solar heater
that converts light into heat. Examples of constraints could include the materials, cost, or time to design the device.] [Assessment Boundary: Devices should be limited
to those that convert motion energy to electric energy or use stored energy to cause motion or produce light or sound.]

4-ESS3-1. Obtain and combine information to describe that energy and fuels are derived from natural resources and that their
uses affect the environment. [Clarification Statement: Examples of renewable energy resources could include wind energy, water behind dams, and
sunlight; non-renewable energy resources are fossil fuels and fissile materials. Examples of environmental effects could include loss of habitat due to dams, loss of
habitat due to surface mining, and air pollution from burning of fossil fuels.]
The performance expectations above were developed using the following elements from the NRC document A Framework for K-12 Science Education:

Science and Engineering Practices

Disciplinary Core Ideas

Crosscutting Concepts

Asking Questions and Defining Problems
Asking questions and defining problems in grades 3–5
builds on grades K–2 experiences and progresses to
specifying qualitative relationships.
Ask questions that can be investigated and predict
reasonable outcomes based on patterns such as cause
and effect relationships. (4-PS3-3)
Planning and Carrying Out Investigations
Planning and carrying out investigations to answer
questions or test solutions to problems in 3–5 builds on K–
2 experiences and progresses to include investigations that
control variables and provide evidence to support
explanations or design solutions.
Make observations to produce data to serve as the
basis for evidence for an explanation of a
phenomenon or test a design solution. (4-PS3-2)
Constructing Explanations and Designing Solutions
Constructing explanations and designing solutions in 3–5
builds on K–2 experiences and progresses to the use of
evidence in constructing explanations that specify
variables that describe and predict phenomena and in
designing multiple solutions to design problems.
Use evidence (e.g., measurements, observations,
patterns) to construct an explanation. (4-PS3-1)
Apply scientific ideas to solve design problems. (4PS3-4)
Obtaining, Evaluating, and Communicating
Information
Obtaining, evaluating, and communicating information in
3–5 builds on K–2 experiences and progresses to evaluate
the merit and accuracy of ideas and methods.
Obtain and combine information from books and other
reliable media to explain phenomena. (4-ESS3-1)

PS3.A: Definitions of Energy
The faster a given object is moving, the more energy it possesses. (4PS3-1)
Energy can be moved from place to place by moving objects or
through sound, light, or electric currents. (4-PS3-2),(4-PS3-3)
PS3.B: Conservation of Energy and Energy Transfer
Energy is present whenever there are moving objects, sound, light, or
heat. When objects collide, energy can be transferred from one object
to another, thereby changing their motion. In such collisions, some
energy is typically also transferred to the surrounding air; as a result,
the air gets heated and sound is produced. (4-PS3-2),(4-PS3-3)
Light also transfers energy from place to place. (4-PS3-2)
Energy can also be transferred from place to place by electric currents,
which can then be used locally to produce motion, sound, heat, or
light. The currents may have been produced to begin with by
transforming the energy of motion into electrical energy. (4-PS3-2),(4PS3-4)
PS3.C: Relationship Between Energy and Forces
When objects collide, the contact forces transfer energy so as to
change the objects’ motions. (4-PS3-3)
PS3.D: Energy in Chemical Processes and Everyday Life
The expression “produce energy” typically refers to the conversion of
stored energy into a desired form for practical use. (4-PS3-4)
ESS3.A: Natural Resources
Energy and fuels that humans use are derived from natural sources,
and their use affects the environment in multiple ways. Some
resources are renewable over time, and others are not. (4-ESS3-1)
ETS1.A: Defining Engineering Problems
Possible solutions to a problem are limited by available materials and
resources (constraints). The success of a designed solution is
determined by considering the desired features of a solution (criteria).
Different proposals for solutions can be compared on the basis of how
well each one meets the specified criteria for success or how well each
takes the constraints into account. (secondary to 4-PS3-4)

Cause and Effect
Cause and effect relationships are
routinely identified and used to explain
change. (4-ESS3-1)
Energy and Matter
Energy can be transferred in various ways
and between objects. (4-PS3-1), (4- PS32),(4-PS3-3),(4-PS3-4)
---------------------------------------------

Connections to Engineering, Technology,
and Applications of Science
Interdependence of Science,
Engineering, and Technology
Knowledge of relevant scientific concepts
and research findings is important in
engineering. (4-ESS3-1)
Influence of Engineering, Technology,
and Science on Society and the Natural
World
Over time, people’s needs and wants
change, as do their demands for new and
improved technologies. (4-ESS3-1)
Engineers improve existing technologies or
develop new ones. (4-PS3-4)
----------------------------------------------

Connections to N ature of Science

Science is a Human Endeavor
Most scientists and engineers work in
teams. (4-PS3-4)
Science affects everyday life. (4-PS3-4)

Connections to other DCIs in fourth grade: N/A
Articulation of DCIs across grade-levels: K.PS2.B (4-PS3-3); K.ETS1.A (4-PS3-4); 2.ETS1.B (4-PS3-4); 3.PS2.A (4-PS3-3); 5.PS3.D (4-PS3-4); 5.LS1.C (4-PS3-4); 5.ESS3.C (4-ESS31); MS.PS2.A (4-PS3-3); MS.PS2.B (4-PS3-2); MS.PS3.A (4-PS3-1),(4-PS3-2),(4-PS3-3),(4-PS3-4); MS.PS3.B (4-PS3-2),(4-PS3-3),(4-PS3-4); MS.PS3.C (4-PS3-3); MS.PS3.D (4ESS3-1); MS.PS4.B (4-PS3-2); MS.ESS2.A (4-ESS3-1); MS.ESS3.A (4-ESS3-1); MS.ESS3.C (4-ESS3-1); MS.ESS3.D (4-ESS3-1); MS.ETS1.B (4-PS3-4); MS.ETS1.C (4-PS3-4)

Common Core State Standards Connections:
ELA/Literacy –

RI.4.1
Refer to details and examples in a text when explaining what the text says explicitly and when drawing inferences from the text. (4-PS3-1)
RI.4.3
Explain events, procedures, ideas, or concepts in a historical, scientific, or technical text, including what happened and why, based on specific information in the text. (4-PS3-1)
RI.4.9
Integrate information from two texts on the same topic in order to write or speak about the subject knowledgeably. (4-PS3-1)
W.4.2
Write informative/explanatory texts to examine a topic and convey ideas and information clearly. (4-PS3-1)
Conduct short research projects that build knowledge through investigation of different aspects of a topic. (4-PS3-2),(4-PS3-3),(4-PS3-4),(4-ESS3-1)
Recall relevant information from experiences or gather relevant information from print and digital sources; take notes and categorize information, and provide a list of sources. (4PS3-1),(4-PS3-2),(4-PS3-3),(4-PS3-4),(4-ESS3-1)
Draw evidence from literary or informational texts to support analysis, reflection, and research. (4-PS3-1),(4-ESS3-1) Mathematics

–

MP.2
MP.4
4.OA.A.1
4.OA.A.3

Reason abstractly and quantitatively. (4-ESS3-1)
Model with mathematics. (4-ESS3-1)
Interpret a multiplication equation as a comparison, e.g., interpret 35 = 5 × 7 as a statement that 35 is 5 times as many as 7 and 7 times as many as 5. Represent verbal
statements of multiplicative comparisons as multiplication equations. (4-ESS3-1)
Solve multistep word problems posed with whole numbers and having whole-number answers using the four operations, including problems in which remainders must be
interpreted. Represent these problems using equations with a letter standing for the unknown quantity. Assess the reasonableness of answers using mental computation
and estimation strategies including rounding. (4-PS3-4)
*The performance expectations marked with an asterisk integrate traditional science content with engineering through a Practice or Disciplinary Core Idea.
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Waves: Waves and Information

4.Waves: Waves and Information
Students who demonstrate understanding can:
4-PS4-1. Develop a model of waves to describe patterns in terms of amplitude and wavelength and that waves can cause
objects to move. [Clarification Statement: Examples of models could include diagrams, analogies, and physical models using wire to illustrate wavelength and

amplitude of waves.] [Assessment Boundary: Assessment does not include interference effects, electromagnetic waves, non-periodic waves, or quantitative models of
amplitude and wavelength.]

4-PS4-3. Generate and compare multiple solutions that use patterns to transfer information.* [Clarification Statement: Examples of

solutions could include drums sending coded information through sound waves, using a grid of 1’s and 0’s representing black and white to send information about a
picture, and using Morse code to send text.]
The performance expectations above were developed using the following elements from the NRC document A Framework for K-12 Science Education:

Science and Engineering Practices

Disciplinary Core Ideas

Crosscutting Concepts

Developing and Using Models
Modeling in 3–5 builds on K–2 experiences and progresses
to building and revising simple models and using models to
represent events and design solutions.
Develop a model using an analogy, example, or abstract
representation to describe a scientific principle. (4-PS41)
Constructing Explanations and Designing Solutions
Constructing explanations and designing solutions in 3–5
builds on K–2 experiences and progresses to the use of
evidence in constructing explanations that specify variables
that describe and predict phenomena and in designing
multiple solutions to design problems.
Generate and compare multiple solutions to a problem
based on how well they meet the criteria and
constraints of the design solution. (4-PS4-3)

PS4.A: Wave Properties
Waves, which are regular patterns of motion, can be made in
water by disturbing the surface. When waves move across
the surface of deep water, the water goes up and down in
place; there is no net motion in the direction of the wave
except when the water meets a beach. (Note: This grade
band endpoint was moved from K–2). (4-PS4-1)
Waves of the same type can differ in amplitude (height of the
wave) and wavelength (spacing between wave peaks). (4PS4-1)
PS4.C: Information Technologies and Instrumentation
Digitized information can be transmitted over long distances
without significant degradation. High-tech devices, such as
computers or cell phones, can receive and decode
information—convert it from digitized form to voice—and
vice versa. (4-PS4-3)
ETS1.C: Optimizing The Design Solution
Different solutions need to be tested in order to determine
which of them best solves the problem, given the criteria
and the constraints. (secondary to 4-PS4-3)

Patterns
Similarities and differences in patterns can be
used to sort and classify natural phenomena.
(4-PS4-1)
Similarities and differences in patterns can be
used to sort and classify designed products. (4PS4-3)

-------------------------------------------------

Connections to N ature of Science

---------------------------------------------------

Connections to Engineering, Technology,
and Applications of Science

Interdependence of Science, Engineering,
and Technology
Knowledge of relevant scientific concepts and
research findings is important in engineering.
(4-PS4-3)

Scientific Knowledge is Based on Empirical Evidence
Science findings are based on recognizing patterns. (4PS4-1)
Connections to other DCIs in fourth grade: 4.PS3.A (4-PS4-1); 4.PS3.B (4-PS4-1); 4.ETS1.A (4-PS4-3)
Articulation of DCIs across grade-levels: K.ETS1.A (4-PS4-3); 1.PS4.C (4-PS4-3); 2.ETS1.B (4-PS4-3); 2.ETS1.C (4-PS4-3); 3.PS2.A (4-PS4-3); MS.PS4.A (4-PS4-1); MS.PS4.C
(4-PS4-3); MS.ETS1.B (4-PS4-3)

Common Core State Standards Connections:
ELA/Literacy –
RI.4.1
RI.4.9
SL.4.5

Refer to details and examples in a text when explaining what the text says explicitly and when drawing inferences from the text. (4-PS4-3)
Integrate information from two texts on the same topic in order to write or speak about the subject knowledgeably. (4-PS4-3)
Add audio recordings and visual displays to presentations when appropriate to enhance the development of main ideas or themes. (4-PS4-1)

MP.4
4.G.A.1

Model with mathematics. (4-PS4-1)
Draw points, lines, line segments, rays, angles (right, acute, obtuse), and perpendicular and parallel lines. Identify these in two-dimensional figures. (4-PS4-1)

Mathematics –

*The performance expectations marked with an asterisk integrate traditional science content with engineering through a Practice or Disciplinary Core Idea.
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4.Structure, Function, and Information Processing

4.Structure, Function, and Information Processing
Students who demonstrate understanding can:
4-PS4-2. Develop a model to describe that light reflecting from objects and entering the eye allows objects to be seen.

[Assessment Boundary: Assessment does not include knowledge of specific colors reflected and seen, the cellular mechanisms of vision, or how the retina works.]

4-LS1-1. Construct an argument that plants and animals have internal and external structures that function to support
survival, growth, behavior, and reproduction. [Clarification Statement: Examples of structures could include thorns, stems, roots, colored petals,
heart, stomach, lung, brain, and skin.] [Assessment Boundary: Assessment is limited to macroscopic structures within plant and animal systems.]

4-LS1-2. Use a model to describe that animals receive different types of information through their senses, process the
information in their brain, and respond to the information in different ways. [Clarification Statement: Emphasis is on systems of

information transfer. ] [Assessment Boundary: Assessment does not include the mechanisms by which the brain stores and recalls information or the mechanisms of
how sensory receptors function.]
The performance expectations above were developed using the following elements from the NRC document A Framework for K-12 Science Education:

Science and Engineering Practices
Developing and Using Models
Modeling in 3–5 builds on K–2 experiences and progresses to
building and revising simple models and using models to represent
events and design solutions.
Develop a model to describe phenomena. (4-PS4-2)
Use a model to test interactions concerning the functioning of a
natural system. (4-LS1-2)
Engaging in Argument from Evidence
Engaging in argument from evidence in 3–5 builds on K–2
experiences and progresses to critiquing the scientific explanations
or solutions proposed by peers by citing relevant evidence about
the natural and designed world(s).
Construct an argument with evidence, data, and/or a model.
(4-LS1-1)
Connections to other DCIs in this grade-level: N/A
Articulation of DCIs across grade-levels: 1.PS4.B (4-PS4-2); 1.LS1.A
MS.LS1.D (4-PS4-2),(4-LS1-2)

Disciplinary Core Ideas
PS4.B: Electromagnetic Radiation
An object can be seen when light reflected from its surface
enters the eyes. (4-PS4-2)
LS1.A: Structure and Function
Plants and animals have both internal and external
structures that serve various functions in growth, survival,
behavior, and reproduction. (4-LS1-1)
LS1.D: Information Processing
Different sense receptors are specialized for particular kinds
of information, which may be then processed by the
animal’s brain. Animals are able to use their perceptions
and memories to guide their actions. (4-LS1-2)

Crosscutting Concepts
Cause and Effect
Cause and effect relationships are
routinely identified. (4-PS4-2)
Systems and System Models
A system can be described in terms of its
components and their interactions. (4LS1-1), (LS1-2)

(4-LS1-1); 1.LS1.D (4-LS1-2); 3.LS3.B (4-LS1-1); MS.PS4.B (4-PS4-2); MS.LS1.A (4-LS1-1),(4-LS1-2);

Common Core State Standards Connections:
ELA/Literacy –
W.4.1
SL.4.5

Write opinion pieces on topics or texts, supporting a point of view with reasons and information. (4-LS1-1)
Add audio recordings and visual displays to presentations when appropriate to enhance the development of main ideas or themes. (4-PS4-2),(4-LS1-2)

MP.4
4.G.A.1
4.G.A.3

Model with mathematics. (4-PS4-2)
Draw points, lines, line segments, rays, angles (right, acute, obtuse), and perpendicular and parallel lines. Identify these in two-dimensional figures. (4-PS4-2)
Recognize a line of symmetry for a two-dimensional figure as a line across the figure such that the figure can be folded across the line into matching parts. Identify linesymmetric figures and draw lines of symmetry. (4-LS1-1)

Mathematics –

*The performance expectations marked with an asterisk integrate traditional science content with engineering through a Practice or Disciplinary Core Idea.
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Earth’s Systems: Processes that Shape the Earth

4.Earth’s Systems: Processes that Shape the Earth
Students who demonstrate understanding can:
4-ESS1-1. Identify evidence from patterns in rock formations and fossils in rock layers to support an explanation for
changes in a landscape over time. [Clarification Statement: Examples of evidence from patterns could include rock layers with marine shell fossils

above rock layers with plant fossils and no shells, indicating a change from land to water over time; and, a canyon with different rock layers in the walls and a river in
the bottom, indicating that over time a river cut through the rock.] [Assessment Boundary: Assessment does not include specific knowledge of the mechanism of rock
formation or memorization of specific rock formations and layers. Assessment is limited to relative time.]

4-ESS2-1. Make observations and/or measurements to provide evidence of the effects of weathering or the rate of erosion
by water, ice, wind, or vegetation. [Clarification Statement: Examples of variables to test could include angle of slope in the downhill movement of
water, amount of vegetation, speed of wind, relative rate of deposition, cycles of freezing and thawing of water, cycles of heating and cooling, and volume of water
flow.] [Assessment Boundary: Assessment is limited to a single form of weathering or erosion.]

4-ESS2-2. Analyze and interpret data from maps to describe patterns of Earth’s features. [Clarification Statement: Maps can include
topographic maps of Earth’s land and ocean floor, as well as maps of the locations of mountains, continental boundaries, volcanoes, and earthquakes.]

4-ESS3-2. Generate and compare multiple solutions to reduce the impacts of natural Earth processes on humans.*

[Clarification
Statement: Examples of solutions could include designing an earthquake resistant building and improving monitoring of volcanic activity.] [Assessment Boundary:
Assessment is limited to earthquakes, floods, tsunamis, and volcanic eruptions.]
The performance expectations above were developed using the following elements from the NRC document A Framework for K-12 Science Education:

Science and Engineering Practices

Disciplinary Core Ideas

Crosscutting Concepts

Planning and Carrying Out Investigations
ESS1.C: The History of Planet Earth
Patterns
Planning and carrying out investigations to answer
Local, regional, and global patterns of rock formations reveal changes
Patterns can be used as evidence to
questions or test solutions to problems in 3–5 builds on
over time due to earth forces, such as earthquakes. The presence and
support an explanation. (4-ESS1-1),(4K–2 experiences and progresses to include
location of certain fossil types indicate the order in which rock layers
ESS2-2)
Cause and Effect
investigations that control variables and provide
were formed. (4-ESS1-1)
ESS2.A: Earth Materials and Systems
evidence to support explanations or design solutions.
Cause and effect relationships are
Make observations and/or measurements to produce
Rainfall helps to shape the land and affects the types of living things
routinely identified, tested, and used to
data to serve as the basis for evidence for an
found in a region. Water, ice, wind, living organisms, and gravity break
explain change. (4-ESS2-1),(4-ESS3-2)
rocks, soils, and sediments into smaller particles and move them
explanation of a phenomenon. (4-ESS2-1)
----------------------------------------------Analyzing and Interpreting Data
around. (4-ESS2-1)
ESS2.B: Plate Tectonics and Large-Scale System Interactions
Connections to Engineering, Technology,
Analyzing data in 3–5 builds on K–2 experiences and
progresses to introducing quantitative approaches to
and Applications of Science
The locations of mountain ranges, deep ocean trenches, ocean floor
collecting data and conducting multiple trials of
structures, earthquakes, and volcanoes occur in patterns. Most
qualitative observations. When possible and feasible,
earthquakes and volcanoes occur in bands that are often along the
Influence of Engineering, Technology,
digital tools should be used.
boundaries between continents and oceans. Major mountain chains
and Science on Society and the Natural
Analyze and interpret data to make sense of
form inside continents or near their edges. Maps can help locate the
World
phenomena using logical reasoning. (4-ESS2-2)
different land and water features areas of Earth. (4-ESS2-2)
Engineers improve existing technologies or
ESS2.E: Biogeology
Constructing Explanations and Designing
develop new ones to increase their
Solutions
Living things affect the physical characteristics of their regions. (4benefits, to decrease known risks, and
Constructing explanations and designing solutions in 3–
ESS2-1)
to meet societal demands. (4-ESS3-2)
ESS3.B: Natural Hazards
5 builds on K–2 experiences and progresses to the use
----------------------------------------------of evidence in constructing explanations that specify
A variety of hazards result from natural processes (e.g., earthquakes,
Connections to N ature of Science
tsunamis, volcanic eruptions). Humans cannot eliminate the hazards
variables that describe and predict phenomena and in
designing multiple solutions to design problems.
but can take steps to reduce their impacts. (4-ESS3-2) (Note: This
Disciplinary Core Idea can also be found in 3.WC.)
Scientific Knowledge Assumes an
Identify the evidence that supports particular points in
ETS1.B: Designing Solutions to Engineering Problems
Order and Consistency in Natural
an explanation. (4-ESS1-1)
Generate and compare multiple solutions to a
Testing a solution involves investigating how well it performs under a
Systems
range of likely conditions. (secondary to 4-ESS3-2)
Science assumes consistent patterns in
problem based on how well they meet the criteria
and constraints of the design solution. (4-ESS3-2)
natural systems. (4-ESS1-1)
Connections to other DCIs in fourth grade: 4.ETS1.C (4-ESS3-2)
Articulation of DCIs across grade-levels: K.ETS1.A (4-ESS3-2); 2.ESS1.C (4-ESS1-1),(4-ESS2-1); 2.ESS2.A (4-ESS2-1); 2.ESS2.B (4-ESS2-2); 2.ESS2.C (4-ESS2-2); 2.ETS1.B (4ESS3-2); 2.ETS1.C (4-ESS3-2); 3.LS4.A (4-ESS1-1); 5.ESS2.A (4-ESS2-1); 5.ESS2.C (4-ESS2-2); MS.LS4.A (4-ESS1-1); MS.ESS1.C (4-ESS1-1),(4-ESS2-2); MS.ESS2.A (4-ESS11),(4-ESS2-2),(4-ESS3-2); MS.ESS2.B (4-ESS1-1),(4-ESS2-2); MS.ESS3.B (4-ESS3-2); MS.ETS1.B (4-ESS3-2)

Common Core State Standards Connections:
ELA/Literacy –

RI.4.1
RI.4.7

Refer to details and examples in a text when explaining what the text says explicitly and when drawing inferences from the text. (4-ESS3-2)
Interpret information presented visually, orally, or quantitatively (e.g., in charts, graphs, diagrams, time lines, animations, or interactive elements on Web pages) and
explain how the information contributes to an understanding of the text in which it appears. (4-ESS2-2)
RI.4.9
Integrate information from two texts on the same topic in order to write or speak about the subject knowledgeably. (4-ESS3-2)
Conduct short research projects that build knowledge through investigation of different aspects of a topic. (4-ESS1-1),(4-ESS2-1)
Recall relevant information from experiences or gather relevant information from print and digital sources; take notes and categorize information, and provide a list of sources. (4ESS1-1),(4-ESS2-1)
Draw evidence from literary or informational texts to support analysis, reflection, and research. (4-ESS1-1) Mathematics

–

MP.2
MP.4
MP.5
4.MD.A.1
4.MD.A.2
4.OA.A.1

Reason abstractly and quantitatively. (4-ESS1-1),(4-ESS2-1),(4-ESS3-2)
Model with mathematics. (4-ESS1-1),(4-ESS2-1),(4-ESS3-2)
Use appropriate tools strategically. (4-ESS2-1)
Know relative sizes of measurement units within one system of units including km, m, cm; kg, g; lb, oz.; l, ml; hr, min, sec. Within a single system of measurement,
express measurements in a larger unit in terms of a smaller unit. Record measurement equivalents in a two-column table. (4-ESS1-1),(4-ESS2-1)
Use the four operations to solve word problems involving distances, intervals of time, liquid volumes, masses of objects, and money, including problems involving simple
fractions or decimals, and problems that require expressing measurements given in a larger unit in terms of a smaller unit. Represent measurement quantities using
diagrams such as number line diagrams that feature a measurement scale. (4-ESS2-1),(4-ESS2-2)
Interpret a multiplication equation as a comparison, e.g., interpret 35 = 5 × 7 as a statement that 35 is 5 times as many as 7 and 7 times as many as 5. Represent
verbal statements of multiplicative comparisons as multiplication equations. (4-ESS3-2)

*The performance expectations marked with an asterisk integrate traditional science content with engineering through a Practice or Disciplinary Core Idea.
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Fifth Grade
The performance expectations in fifth grade help students formulate answers to questions such as: “When
matter changes, does its weight change? How much water can be found in different places on Earth?
Can new substances be created by combining other substances? How does matter cycle through
ecosystems? Where does the energy in food come from and what is it used for? How do lengths and
directions of shadows or relative lengths of day and night change from day to day, and how does the
appearance of some stars change in different seasons?” Fifth grade performance expectations include
PS1, PS2, PS3, LS1, LS2, ESS1, ESS2, and ESS3 Disciplinary Core Ideas from the NRC Framework. Students
are able to describe that matter is made of particles too small to be seen through the development of a
model. Students develop an understanding of the idea that regardless of the type of change that matter
undergoes, the total weight of matter is conserved. Students determine whether the mixing of two or
more substances results in new substances. Through the development of a model using an example,
students are able to describe ways the geosphere, biosphere, hydrosphere, and/or atmosphere interact.
They describe and graph data to provide evidence about the distribution of water on Earth. Students
develop an understanding of the idea that plants get the materials they need for growth chiefly from air
and water. Using models, students can describe the movement of matter among plants, animals,
decomposers, and the environment and that energy in animals’ food was once energy from the sun.
Students are expected to develop an understanding of patterns of daily changes in length and direction
of shadows, day and night, and the seasonal appearance of some stars in the night sky. The crosscutting
concepts of patterns; cause and effect; scale, proportion, and quantity; energy and matter; and systems
and systems models are called out as organizing concepts for these disciplinary core ideas. In the fifth
grade performance expectations, students are expected to demonstrate grade-appropriate proficiency
in developing and using models, planning and carrying out investigations, analyzing and interpreting
data, using mathematics and computational thinking, engaging in argument from evidence, and
obtaining, evaluating, and communicating information; and to use these practices to demonstrate
understanding of the core ideas.
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Structure and Properties of Matter

5.Structure and Properties of Matter
Students who demonstrate understanding can:
5-PS1-1. Develop a model to describe that matter is made of particles too small to be seen. [Clarification Statement: Examples of

evidence supporting a model could include adding air to expand a basketball, compressing air in a syringe, dissolving sugar in water, and evaporating salt water.]
[Assessment Boundary: Assessment does not include the atomic-scale mechanism of evaporation and condensation or defining the unseen particles.]

5-PS1-2. Measure and graph quantities to provide evidence that regardless of the type of change that occurs when
heating, cooling, or mixing substances, the total weight of matter is conserved. [Clarification Statement: Examples of reactions
or changes could include phase changes, dissolving, and mixing that form new substances.] [Assessment Boundary: Assessment does not include distinguishing
mass and weight.]

5-PS1-3. Make observations and measurements to identify materials based on their properties. [Clarification Statement: Examples of

materials to be identified could include baking soda and other powders, metals, minerals, and liquids. Examples of properties could include color, hardness,
reflectivity, electrical conductivity, thermal conductivity, response to magnetic forces, and solubility; density is not intended as an identifiable property.] [Assessment
Boundary: Assessment does not include density or distinguishing mass and weight.]

5-PS1-4. Conduct an investigation to determine whether the mixing of two or more substances results in new substances.
The performance expectations above were developed using the following elements from the NRC document A Framework for K-12 Science Education:

Science and Engineering Practices

Disciplinary Core Ideas

Crosscutting Concepts

Developing and Using Models
PS1.A: Structure and Properties of Matter
Cause and Effect
Modeling in 3–5 builds on K–2 experiences and
Matter of any type can be subdivided into particles that are too
Cause and effect relationships are routinely
progresses to building and revising simple models and
small to see, but even then the matter still exists and can be
identified, tested, and used to explain
using models to represent events and design solutions.
detected by other means. A model showing that gases are made
change. (5-PS1-4)
Scale, Proportion, and Quantity
Develop a model to describe phenomena. (5-PS1-1)
from matter particles that are too small to see and are moving
Natural objects exist from the very small to
Planning and Carrying Out Investigations
freely around in space can explain many observations, including
Planning and carrying out investigations to answer
the inflation and shape of a balloon and the effects of air on
the immensely large. (5-PS1-1)
Standard units are used to measure and
questions or test solutions to problems in 3–5 builds on
larger particles or objects. (5-PS1-1)
describe physical quantities such as weight,
K–2 experiences and progresses to include investigations
The amount (weight) of matter is conserved when it changes
time, temperature, and volume. (5-PS1that control variables and provide evidence to support
form, even in transitions in which it seems to vanish. (5-PS1-2)
2),(5-PS1-3)
explanations or design solutions.
Measurements of a variety of properties can be used to identify
Conduct an investigation collaboratively to produce
materials. (Boundary: At this grade level, mass and weight are
-----------------------------------------------data to serve as the basis for evidence, using fair
not distinguished, and no attempt is made to define the unseen
Connections to N ature of Science
tests in which variables are controlled and the
particles or explain the atomic-scale mechanism of evaporation
number of trials considered. (5-PS1-4)
and condensation.) (5-PS1-3)
PS1.B: Chemical Reactions
Make observations and measurements to produce
Scientific Knowledge Assumes an Order
When two or more different substances are mixed, a new
and Consistency in Natural Systems
data to serve as the basis for evidence for an
explanation of a phenomenon. (5-PS1-3)
substance with different properties may be formed. (5-PS1-4)
Science assumes consistent patterns in
No matter what reaction or change in properties occurs, the total
natural systems. (5-PS1-2)
Using Mathematics and Computational Thinking
Mathematical and computational thinking in 3–5 builds
weight of the substances does not change. (Boundary: Mass
on K–2 experiences and progresses to extending
and weight are not distinguished at this grade level.) (5-PS1-2)
quantitative measurements to a variety of physical
properties and using computation and mathematics to
analyze data and compare alternative design solutions.
Measure and graph quantities such as weight to
address scientific and engineering questions and
problems. (5-PS1-2)
Connections to other DCIs in fifth grade: N/A
Articulation of DCIs across grade-levels: 2.PS1.A (5-PS1-1),(5-PS1-2),(5-PS1-3); 2.PS1.B (5-PS1-2),(5-PS1-4); MS.PS1.A (5-PS1-1),(5-PS1-2),(5-PS1-3),(5-PS1-4); MS.PS1.B (5PS1-2),(5-PS1-4)

Common Core State Standards Connections:
ELA/Literacy –

RI.5.7

Draw on information from multiple print or digital sources, demonstrating the ability to locate an answer to a question quickly or to solve a problem efficiently. (5-PS1-

1)

Conduct short research projects that use several sources to build knowledge through investigation of different aspects of a topic. (5-PS1-2),(5-PS1-3),( 5-PS1-4)
Recall relevant information from experiences or gather relevant information from print and digital sources; summarize or paraphrase information in notes and finished work, and
provide a list of sources. (5-PS1-2),(5-PS1-3),(5-PS1-4)
Draw evidence from literary or informational texts to support analysis, reflection, and research. (5-PS1-2),(5-PS1-3),(5-PS1-4) Mathematics

–

MP.2
Reason abstractly and quantitatively. (5-PS1-1),(5-PS1-2),(5-PS1-3)
MP.4
Model with mathematics. (5-PS1-1),(5-PS1-2),(5-PS1-3)
MP.5
Use appropriate tools strategically. (5-PS1-2),(5-PS1-3)
5.NBT.A.1 Explain patterns in the number of zeros of the product when multiplying a number by powers of 10, and explain patterns in the placement of the decimal point when a
decimal is multiplied or divided by a power of 10. Use whole-number exponents to denote powers of 10. (5-PS1-1)
5.NF.B.7
Apply and extend previous understandings of division to divide unit fractions by whole numbers and whole numbers by unit fractions. (5-PS1-1)
5.MD.A.1
Convert among different-sized standard measurement units within a given measurement system (e.g., convert 5 cm to 0.05 m), and use these conversions in solving
multi-step, real-world problems. (5-PS1-2)
5.MD.C.3
Recognize volume as an attribute of solid figures and understand concepts of volume measurement. (5-PS1-1)
5.MD.C.4
Measure volumes by counting unit cubes, using cubic cm, cubic in, cubic ft, and improvised units. (5-PS1-1)

*The performance expectations marked with an asterisk integrate traditional science content with engineering through a Practice or Disciplinary Core Idea.
The section entitled “Disciplinary Core Ideas” is reproduced verbatim from A Framework for K-12 Science Education: Practices, Cross-Cutting Concepts, and Core Ideas. Integrated and reprinted
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5.Matter and Energy in Organisms and Ecosystems

5.Matter and Energy in Organisms and Ecosystems
Students who demonstrate understanding can:
5-PS3-1. Use models to describe that energy in animals’ food (used for body repair, growth, motion, and to maintain body
warmth) was once energy from the sun. [Clarification Statement: Examples of models could include diagrams, and flow charts.]
5-LS1-1. Support an argument that plants get the materials they need for growth chiefly from air and water. [Clarification
Statement: Emphasis is on the idea that plant matter comes mostly from air and water, not from the soil.]

5-LS2-1. Develop a model to describe the movement of matter among plants, animals, decomposers, and the environment.
[Clarification Statement: Emphasis is on the idea that matter that is not food (air, water, decomposed materials in soil) is changed by plants into matter that is food.
Examples of systems could include organisms, ecosystems, and the Earth.] [Assessment Boundary: Assessment does not include molecular explanations.]
The performance expectations above were developed using the following elements from the NRC document A Framework for K-12 Science Education:

Science and Engineering Practices

Disciplinary Core Ideas

Crosscutting Concepts

Developing and Using Models
Modeling in 3–5 builds on K–2 experiences and
progresses to building and revising simple models and
using models to represent events and design solutions.
Use models to describe phenomena. (5-PS3-1)
Develop a model to describe phenomena. (5-LS2-1)
Engaging in Argument from Evidence
Engaging in argument from evidence in 3–5 builds on K–
2 experiences and progresses to critiquing the scientific
explanations or solutions proposed by peers by citing
relevant evidence about the natural and designed
world(s).
Support an argument with evidence, data, or a
model. (5-LS1-1)

Systems and System Models
PS3.D: Energy in Chemical Processes and Everyday Life
The energy released [from] food was once energy from the sun
A system can be described in terms of its
that was captured by plants in the chemical process that forms
components and their interactions. (5-LS2plant matter (from air and water). (5-PS3-1)
1)
LS1.C: Organization for Matter and Energy Flow in Organisms
Energy and Matter
Food provides animals with the materials they need for body
Matter is transported into, out of, and
repair and growth and the energy they need to maintain body
within systems. (5-LS1-1)
Energy can be transferred in various ways
warmth and for motion. (secondary to 5-PS3-1)
and between objects. (5-PS3-1)
Plants acquire their material for growth chiefly from air and water.
(5-LS1-1)
LS2.A: Interdependent Relationships in Ecosystems
The food of almost any kind of animal can be traced back to plants.
Organisms are related in food webs in which some animals eat
plants for food and other animals eat the animals that eat plants.
Some organisms, such as fungi and bacteria, break down dead
organisms (both plants or plants parts and animals) and therefore
----------------------------------------------Connections to N ature of Science
operate as “decomposers.” Decomposition eventually restores
(recycles) some materials back to the soil. Organisms can survive
Science Models, Laws, Mechanisms, and Theories
only in environments in which their particular needs are met. A
Explain Natural Phenomena
healthy ecosystem is one in which multiple species of different
types are each able to meet their needs in a relatively stable web
Science explanations describe the mechanisms for
natural events. (5-LS2-1)
of life. Newly introduced species can damage the balance of an
ecosystem. (5-LS2-1)
LS2.B: Cycles of Matter and Energy Transfer in Ecosystems
Matter cycles between the air and soil and among plants, animals,
and microbes as these organisms live and die. Organisms obtain
gases, and water, from the environment, and release waste
matter (gas, liquid, or solid) back into the environment. (5-LS2-1)
Connections to other DCIs in fifth grade: 5.PS1.A (5-LS1-1),(5-LS2-1); 5.ESS2.A (5-LS2-1)
Articulation of DCIs across grade-levels: K.LS1.C (5-PS3-1),(5-LS1-1); 2.PS1.A (5-LS2-1); 2.LS2.A (5-PS3-1),(5-LS1-1); 2.LS4.D (5-LS2-1); 4.PS3.A (5-PS3-1); 4.PS3.B (5-PS31); 4.PS3.D (5-PS3-1); 4.ESS2.E (5-LS2-1); MS.PS3.D (5-PS3-1),(5-LS2-1); MS.PS4.B (5-PS3-1); MS.LS1.C (5-PS3-1),(5-LS1-1),(5-LS2-1); MS.LS2.A (5-LS2-1); MS.LS2.B (5PS3-1),(5-LS2-1)

Common Core State Standards Connections:
ELA/Literacy –

Quote accurately from a text when explaining what the text says explicitly and when drawing inferences from the text. (5-LS1-1)
Draw on information from multiple print or digital sources, demonstrating the ability to locate an answer to a question quickly or to solve a problem efficiently. (5-PS3-

RI.5.1
RI.5.7

1),(5-LS2-1)

RI.5.9
W.5.1
SL.5.5

Integrate information from several texts on the same topic in order to write or speak about the subject knowledgeably. (5-LS1-1)
Write opinion pieces on topics or texts, supporting a point of view with reasons and information. (5-LS1-1)
Include multimedia components (e.g., graphics, sound) and visual displays in presentations when appropriate to enhance the development of main ideas or themes. (5-

Mathematics –

MP.2
MP.4
MP.5
5.MD.A.1

PS3-1),(5-LS2-1)

Reason abstractly and quantitatively. (5-LS1-1),(5-LS2-1)
Model with mathematics. (5-LS1-1),(5-LS2-1)
Use appropriate tools strategically. (5-LS1-1)
Convert among different-sized standard measurement units within a given measurement system (e.g., convert 5 cm to 0.05 m), and use these conversions in solving
multi-step, real world problems. (5-LS1-1)

*The performance expectations marked with an asterisk integrate traditional science content with engineering through a Practice or Disciplinary Core Idea.
The section entitled “Disciplinary Core Ideas” is reproduced verbatim from A Framework for K-12 Science Education: Practices, Cross-Cutting Concepts, and Core Ideas. Integrated and reprinted
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5.Earth’s Systems

5.Earth’s Systems
Students who demonstrate understanding can:
5-ESS2-1. Develop a model using an example to describe ways the geosphere, biosphere, hydrosphere, and/or atmosphere
interact. [Clarification Statement: Examples could include the influence of the ocean on ecosystems, landform shape, and climate; the influence of the

atmosphere on landforms and ecosystems through weather and climate; and the influence of mountain ranges on winds and clouds in the atmosphere. The
geosphere, hydrosphere, atmosphere, and biosphere are each a system.] [Assessment Boundary: Assessment is limited to the interactions of two systems at a time.]

5-ESS2-2. Describe and graph the amounts of salt water and fresh water in various reservoirs to provide evidence about the
distribution of water on Earth. [Assessment Boundary: Assessment is limited to oceans, lakes, rivers, glaciers, ground water, and polar ice caps, and
does not include the atmosphere.]

5-ESS3-1. Obtain and combine information about ways individual communities use science ideas to protect the Earth’s
resources and environment.
The performance expectations above were developed using the following elements from the NRC document A Framework for K-12 Science Education:

Science and Engineering Practices

Disciplinary Core Ideas

Crosscutting Concepts

Developing and Using Models
ESS2.A: Earth Materials and Systems
Scale, Proportion, and Quantity
Modeling in 3–5 builds on K–2 experiences and progresses
Earth’s major systems are the geosphere (solid and molten
Standard units are used to measure and
to building and revising simple models and using models to
rock, soil, and sediments), the hydrosphere (water and ice),
describe physical quantities such as weight,
represent events and design solutions.
the atmosphere (air), and the biosphere (living things,
and volume. (5-ESS2-2)
Systems and System Models
Develop a model using an example to describe a
including humans). These systems interact in multiple ways
scientific principle. (5-ESS2-1)
to affect Earth’s surface materials and processes. The ocean
A system can be described in terms of its
supports a variety of ecosystems and organisms, shapes
components and their interactions. (5-ESS2Using Mathematics and Computational Thinking
Mathematical and computational thinking in 3–5 builds on K–
landforms, and influences climate. Winds and clouds in the
1),(5-ESS3-1)
atmosphere interact with the landforms to determine
2 experiences and progresses to extending quantitative
---------------------------------------------measurements to a variety of physical properties and using
patterns of weather. (5-ESS2-1)
Connections to N ature of Science
ESS2.C: The Roles of Water in Earth’s Surface Processes
computation and mathematics to analyze data and compare
alternative design solutions.
Nearly all of Earth’s available water is in the ocean. Most fresh
Science Addresses Questions About the
Describe and graph quantities such as area and volume to
water is in glaciers or underground; only a tiny fraction is in
Natural and Material World
address scientific questions. (5-ESS2-2)
streams, lakes, wetlands, and the atmosphere. (5- ESS2-2)
ESS3.C: Human Impacts on Earth Systems
Obtaining, Evaluating, and Communicating
Science findings are limited to questions that can
be answered with empirical evidence. (5Information
Human activities in agriculture, industry, and everyday life
ESS3-1)
Obtaining, evaluating, and communicating information in 3–
have had major effects on the land, vegetation, streams,
5 builds on K–2 experiences and progresses to evaluating
ocean, air, and even outer space. But individuals and
the merit and accuracy of ideas and methods.
communities are doing things to help protect Earth’s
Obtain and combine information from books and/or other
resources and environments. (5-ESS3-1)
reliable media to explain phenomena or solutions
to a design problem. (5-ESS3-1)
Connections to other DCIs in fifth grade: N/A
Articulation of DCIs across grade-levels: 2.ESS2.A (5-ESS2-1); 2.ESS2.C (5-ESS2-2); 3.ESS2.D (5-ESS2-1); 4.ESS2.A (5-ESS2-1); MS.ESS2.A (5-ESS2-1); MS.ESS2.C (5-ESS21),(5-ESS2-2); MS.ESS2.D (5-ESS2-1); MS.ESS3.A (5-ESS2-2),(5-ESS3-1); MS.ESS3.C (5-ESS3-1); MS.ESS3.D (5-ESS3-1)

Common Core State Standards Connections:
ELA/Literacy –

Quote accurately from a text when explaining what the text says explicitly and when drawing inferences from the text. (5-ESS3-1)
Draw on information from multiple print or digital sources, demonstrating the ability to locate an answer to a question quickly or to solve a problem efficiently. (5-ESS21),(5-ESS2-2),(5-ESS3-1)
RI.5.9
Integrate information from several texts on the same topic in order to write or speak about the subject knowledgeably. (5-ESS3-1)
Recall relevant information from experiences or gather relevant information from print and digital sources; summarize or paraphrase information in notes and finished work, and
provide a list of sources. (5-ESS2-2),(5-ESS3-1)
Draw evidence from literary or informational texts to support analysis, reflection, and research. (5-ESS3-1)
SL.5.5
Include multimedia components (e.g., graphics, sound) and visual displays in presentations when appropriate to enhance the development of main ideas or themes. (5RI.5.1
RI.5.7

Mathematics –

MP.2
MP.4
5.G.2

ESS2-1),(5-ESS2-2)

Reason abstractly and quantitatively. (5-ESS2-1),(5-ESS2-2),(5-ESS3-1)
Model with mathematics. (5-ESS2-1),(5-ESS2-2),(5-ESS3-1)
Represent real world and mathematical problems by graphing points in the first quadrant of the coordinate plane, and interpret coordinate values of points in the context
of the situation. (5-ESS2-1)

*The performance expectations marked with an asterisk integrate traditional science content with engineering through a Practice or Disciplinary Core Idea.
The section entitled “Disciplinary Core Ideas” is reproduced verbatim from A Framework for K-12 Science Education: Practices, Cross-Cutting Concepts, and Core Ideas. Integrated and reprinted
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5.Space Systems: Stars and the Solar System

5.Space Systems: Stars and the Solar System
Students who demonstrate understanding can:
5-PS2-1.
Support an argument that the gravitational force exerted by Earth on objects is directed down. [Clarification Statement:

“Down” is a local description of the direction that points toward the center of the spherical Earth.] [Assessment Boundary: Assessment does not include mathematical
representation of gravitational force.]

5-ESS1-1. Support an argument that differences in the apparent brightness of the sun compared to other stars is due to their
relative distances from Earth. [Assessment Boundary: Assessment is limited to relative distances, not sizes, of stars. Assessment does not include other
factors that affect apparent brightness (such as stellar masses, age, stage).]

5-ESS1-2. Represent data in graphical displays to reveal patterns of daily changes in length and direction of shadows, day
and night, and the seasonal appearance of some stars in the night sky. [Clarification Statement: Examples of patterns could include
the position and motion of Earth with respect to the sun and selected stars that are visible only in particular months.] [Assessment Boundary: Assessment does not
include causes of seasons.]
The performance expectations above were developed using the following elements from the NRC document A Framework for K-12 Science Education:

Science and Engineering Practices
Analyzing and Interpreting Data
Analyzing data in 3–5 builds on K–2 experiences and progresses
to introducing quantitative approaches to collecting data and
conducting multiple trials of qualitative observations. When
possible and feasible, digital tools should be used.
Represent data in graphical displays (bar graphs, pictographs
and/or pie charts) to reveal patterns that indicate
relationships. (5-ESS1-2)
Engaging in Argument from Evidence
Engaging in argument from evidence in 3–5 builds on K–2
experiences and progresses to critiquing the scientific
explanations or solutions proposed by peers by citing relevant
evidence about the natural and designed world(s).
Support an argument with evidence, data, or a model. (5PS2-1),(5-ESS1-1)

Disciplinary Core Ideas
PS2.B: Types of Interactions
The gravitational force of Earth acting on an object near Earth’s
surface pulls that object toward the planet’s center. (5-PS2-1)
ESS1.A: The Universe and its Stars
The sun is a star that appears larger and brighter than other
stars because it is closer. Stars range greatly in their distance
from Earth. (5-ESS1-1)
ESS1.B: Earth and the Solar System
The orbits of Earth around the sun and of the moon around Earth,
together with the rotation of Earth about an axis between its
North and South poles, cause observable patterns. These
include day and night; daily changes in the length and direction
of shadows; and different positions of the sun, moon, and stars
at different times of the day, month, and year. (5-ESS1-2)

Crosscutting Concepts
Patterns
Similarities and differences in patterns
can be used to sort, classify,
communicate and analyze simple rates
of change for natural phenomena. (5ESS1-2)
Cause and Effect
Cause and effect relationships are
routinely identified and used to explain
change. (5-PS2-1)
Scale, Proportion, and Quantity
Natural objects exist from the very small
to the immensely large. (5-ESS1- 1)

Connections to other DCIs in fifth grade: N/A
Articulation of DCIs across grade-levels: 1.ESS1.A (5-ESS1-2); 1.ESS1.B (5-ESS1-2); 3.PS2.A (5-PS2-1),(5-ESS1-2); 3.PS2.B (5-PS2-1); MS.PS2.B (5-PS2-1); MS.ESS1.A (5-ESS11),(5-ESS1-2); MS.ESS1.B (5-PS2-1),(5-ESS1-1),(5-ESS1-2); MS.ESS2.C (5-PS2-1)

Common Core State Standards Connections:
ELA/Literacy –

RI.5.1
RI.5.7
RI.5.8
RI.5.9
W.5.1
SL.5.5

Mathematics –

Quote accurately from a text when explaining what the text says explicitly and when drawing inferences from the text. (5-PS2-1),(5-ESS1-1)
Draw on information from multiple print or digital sources, demonstrating the ability to locate an answer to a question quickly or to solve a problem efficiently. (5-ESS1-1)
Explain how an author uses reasons and evidence to support particular points in a text, identifying which reasons and evidence support which point(s). (5-ESS1-1)
Integrate information from several texts on the same topic in order to write or speak about the subject knowledgeably. (5-PS2-1),(5-ESS1-1)
Write opinion pieces on topics or texts, supporting a point of view with reasons and information. (5-PS2-1),(5-ESS1-1)
Include multimedia components (e.g., graphics, sound) and visual displays in presentations when appropriate to enhance the development of main ideas or themes. (5-

ESS1-2)

MP.2
Reason abstractly and quantitatively. (5-ESS1-1),(5-ESS1-2)
MP.4
Model with mathematics. (5-ESS1-1),(5-ESS1-2)
5.NBT.A.2 Explain patterns in the number of zeros of the product when multiplying a number by powers of 10, and explain patterns in the placement of the decimal point when a
decimal is multiplied or divided by a power of 10. Use whole-number exponents to denote powers of 10. (5-ESS1-1)
5.G.A.2
Represent real world and mathematical problems by graphing points in the first quadrant of the coordinate plane, and interpret coordinate values of points in the context
of the situation. (5-ESS1-2)

*The performance expectations marked with an asterisk integrate traditional science content with engineering through a Practice or Disciplinary Core Idea.
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3-5.Engineering Design

3-5.Engineering Design
Students who demonstrate understanding can:
3-5-ETS1-1. Define a simple design problem reflecting a need or a want that includes specified criteria for success and
constraints on materials, time, or cost.
3-5-ETS1-2. Generate and compare multiple possible solutions to a problem based on how well each is likely to meet the
criteria and constraints of the problem.
3-5-ETS1-3. Plan and carry out fair tests in which variables are controlled and failure points are considered to identify
aspects of a model or prototype that can be improved.
The performance expectations above were developed using the following elements from the NRC document A Framework for K-12 Science Education:

Science and Engineering Practices
Asking Questions and Defining Problems
Asking questions and defining problems in 3–5 builds on
grades K–2 experiences and progresses to specifying
qualitative relationships.
Define a simple design problem that can be solved through
the development of an object, tool, process, or system and
includes several criteria for success and constraints on
materials, time, or cost. (3-5-ETS1-1)
Planning and Carrying Out Investigations
Planning and carrying out investigations to answer questions
or test solutions to problems in 3–5 builds on K–2 experiences
and progresses to include investigations that control variables
and provide evidence to support explanations or design
solutions.
Plan and conduct an investigation collaboratively to produce
data to serve as the basis for evidence, using fair tests in
which variables are controlled and the number of trials
considered. (3-5-ETS1-3)
Constructing Explanations and Designing Solutions
Constructing explanations and designing solutions in 3–5 builds
on K–2 experiences and progresses to the use of evidence in
constructing explanations that specify variables that describe
and predict phenomena and in designing multiple solutions to
design problems.
Generate and compare multiple solutions to a problem
based on how well they meet the criteria and constraints
of the design problem. (3-5-ETS1-2)

Disciplinary Core Ideas
ETS1.A: Defining and Delimiting Engineering Problems
Possible solutions to a problem are limited by available materials and
resources (constraints). The success of a designed solution is
determined by considering the desired features of a solution
(criteria). Different proposals for solutions can be compared on the
basis of how well each one meets the specified criteria for success
or how well each takes the constraints into account. (3-5-ETS1-1)
ETS1.B: Developing Possible Solutions
Research on a problem should be carried out before beginning to
design a solution. Testing a solution involves investigating how
well it performs under a range of likely conditions. (3-5-ETS1-2)
At whatever stage, communicating with peers about proposed
solutions is an important part of the design process, and shared
ideas can lead to improved designs. (3-5-ETS1-2)
Tests are often designed to identify failure points or difficulties,
which suggest the elements of the design that need to be
improved. (3-5-ETS1-3)
ETS1.C: Optimizing the Design Solution
Different solutions need to be tested in order to determine which of
them best solves the problem, given the criteria and the
constraints. (3-5-ETS1-3)

Crosscutting Concepts
Influence of Science, Engineering,
and Technology on Society and the
Natural World
People’s needs and wants change over
time, as do their demands for new
and improved technologies. (3- 5ETS1-1)
Engineers improve existing
technologies or develop new ones to
increase their benefits, decrease
known risks, and meet societal
demands. (3-5-ETS1-2)

Connections to 3-5-ETS1.A: Defining and Delimiting Engineering Problems include:
Fourth Grade: 4-PS3-4

Connections to 3-5-ETS1.B: Designing Solutions to Engineering Problems include:
Fourth Grade: 4-ESS3-2

Connections to 3-5-ETS1.C: Optimizing the Design Solution include:
Fourth Grade: 4-PS4-3

Articulation of DCIs across grade-bands: K-2.ETS1.A (3-5-ETS1-1),(3-5-ETS1-2),(3-5-ETS1-3); K-2.ETS1.B (3-5-ETS1-2); K-2.ETS1.C (3-5-ETS1-2),(3-5-ETS1-3); MS.ETS1.A (3-5ETS1-1); MS.ETS1.B (3-5-ETS1-1),(3-5-ETS1-2),(3-5-ETS1-3); MS.ETS1.C (3-5-ETS1-2),(3-5-ETS1-3)

Common Core State Standards Connections:
ELA/Literacy –

RI.5.1
RI.5.7

Quote accurately from a text when explaining what the text says explicitly and when drawing inferences from the text. (3-5-ETS1-2)
Draw on information from multiple print or digital sources, demonstrating the ability to locate an answer to a question quickly or to solve a problem efficiently. (3-5-

ETS1-2)

RI.5.9
Integrate information from several texts on the same topic in order to write or speak about the subject knowledgeably. (3-5-ETS1-2)
Conduct short research projects that use several sources to build knowledge through investigation of different aspects of a topic. (3-5-ETS1-1),(3-5-ETS1-3)
Recall relevant information from experiences or gather relevant information from print and digital sources; summarize or paraphrase information in notes and finished work, and
provide a list of sources. (3-5-ETS1-1),(3-5-ETS1-3)
Draw evidence from literary or informational texts to support analysis, reflection, and research. (3-5-ETS1-1),(3-5-ETS1-3) Mathematics

–

MP.2
MP.4
MP.5
3-5.OA

Reason abstractly and quantitatively. (3-5-ETS1-1),(3-5-ETS1-2),(3-5-ETS1-3)
Model with mathematics. (3-5-ETS1-1),(3-5-ETS1-2),(3-5-ETS1-3)
Use appropriate tools strategically. (3-5-ETS1-1),(3-5-ETS1-2),(3-5-ETS1-3)
Operations and Algebraic Thinking (3-5-ETS1-1),(3-5-ETS1-2)

The section entitled “Disciplinary Core Ideas” is reproduced verbatim from A Framework for K-12 Science Education: Practices, Cross-Cutting Concepts, and Core Ideas. Integrated and reprinted
with permission from the National Academy of Sciences.
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Middle School Physical Science
Students in middle school continue to develop understanding of four core ideas in the physical sciences. The
middle school performance expectations in the Physical Sciences build on the K – 5 ideas and capabilities
to allow learners to explain phenomena central to the physical sciences but also to the life sciences and
earth and space science. The performance expectations in physical science blend the core ideas with
scientific and engineering practices and crosscutting concepts to support students in developing useable
knowledge to explain real world phenomena in the physical, biological, and earth and space sciences. In
the physical sciences, performance expectations at the middle school level focus on students developing
understanding of several scientific practices. These include developing and using models, planning and
conducting investigations, analyzing and interpreting data, using mathematical and computational
thinking, and constructing explanations; and to use these practices to demonstrate understanding of the
core ideas. Students are also expected to demonstrate understanding of several of engineering practices
including design and evaluation.
The performance expectations in the topic Structure and Properties of Matter help students to formulate an
answer to the questions: “How can particles combine to produce a substance with
different properties? How does thermal energy affect particles?” by building understanding of what occurs at
the atomic and molecular scale. By the end of middle school, students will be able to apply understanding
that pure substances have characteristic properties and are made from a single type of atom or molecule.
They will be able to provide molecular level accounts to explain states of matters and changes between
states. The crosscutting concepts of cause and effect; scale, proportion and quantity; structure and
function; interdependence of science, engineering, and technology; and influence of science, engineering
and technology on society and the natural world are called out as organizing concepts for these disciplinary
core ideas. In these performance expectations, students are expected to demonstrate proficiency in
developing and using models, and obtaining, evaluating, and communicating information. Students use
these scientific and engineering practices to demonstrate understanding of the core ideas.
The performance expectations in the topic Chemical Reactions help students to formulate an answer to the
questions: “What happens when new materials are formed? What stays the same and what changes?” by
building understanding of what occurs at the atomic and molecular scale during chemical reactions. By the
end of middle school, students will be able to provide molecular level accounts to explain that chemical
reactions involve regrouping of atoms to form new substances, and that atoms rearrange during chemical
reactions. Students are also able to apply an understanding of the design and the process of optimization in
engineering to chemical reaction systems. The crosscutting concepts of patterns and energy and matter are
called out as organizing concepts for these disciplinary core ideas. In these performance expectations,
students are expected to demonstrate proficiency in developing and using models, analyzing and
interpreting data, and designing solutions. Students use these scientific and engineering practices to
demonstrate understanding of the core ideas.
The performance expectations in the topic Forces and Interactions focus on helping students understand ideas
related to why some objects will keep moving, why objects fall to the ground and why some materials are
attracted to each other while others are not. Students answer the question, “How can one describe physical
interactions between objects and within systems of objects?” At the middle school level, the PS2
Disciplinary Core Idea from the NRC Framework is broken down into two sub-ideas: Forces and Motion and
Types of interactions. By the end of
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middle school, students will be able to apply Newton’s Third Law of Motion to relate forces to explain the
motion of objects. Students also apply ideas about gravitational, electrical, and magnetic forces to explain a
variety of phenomena including beginning ideas about why some materials attract each other while other
repel. In particular, students will develop understanding that gravitational interactions are always attractive
but that electrical and magnetic forces can be both attractive and negative. Students also develop ideas
that objects can exert forces on each other even though the objects are not in contact, through fields.
Students are also able to apply an engineering practice and concept to solve a problem caused when
objects collide. The crosscutting concepts of cause and effect; system and system models; stability and
change; and the influence of science, engineering, and technology on society and the natural world serve as
organizing concepts for these disciplinary core ideas. In these performance expectations, students are
expected to demonstrate proficiency in asking questions, planning and carrying out investigations, and
designing solutions, and engaging in argument; and to use these practices to demonstrate understanding of
the core ideas.
The performance expectations in the topic Energy help students formulate an answer to the question,
“How can energy be transferred from one object or system to another?” At the middle school level, the
PS3 Disciplinary Core Idea from the NRC Framework is broken down into four sub-core ideas:
Definitions of Energy, Conservation of Energy and Energy Transfer, the Relationship between Energy and
Forces, and Energy in Chemical Process and Everyday Life.
Students develop their understanding of important qualitative ideas about energy including that the
interactions of objects can be explained and predicted using the concept of transfer of energy from one
object or system of objects to another, and that that the total change of energy in any system is always
equal to the total energy transferred into or out of the system. Students understand that objects that are
moving have kinetic energy and that objects may also contain stored (potential) energy, depending on
their relative positions. Students will also come to know the difference between energy and temperature,
and begin to develop an understanding of the relationship between force and energy. Students are also
able to apply an understanding of design to the process of energy transfer. The crosscutting concepts of
scale, proportion, and quantity; systems and system models; and energy are called out as organizing
concepts for these disciplinary core ideas. These performance expectations expect students to
demonstrate proficiency in developing and using models, planning investigations, analyzing and
interpreting data, and designing solutions, and engaging in argument from evidence; and to use these
practices to demonstrate understanding of the core ideas in PS3.
The performance expectations in the topic Waves and Electromagnetic Radiation help students formulate an
answer to the question, “What are the characteristic properties of waves and how can they be used?” At
the middle school level, the PS4 Disciplinary Core Idea from the NRC Framework is broken down into Wave
Properties, Electromagnetic Radiation, and Information Technologies and Instrumentation. Students are
able to describe and predict characteristic properties and behaviors of waves when the waves interact with
matter. Students can apply an understanding of waves as a means to send digital information. The
crosscutting concepts of patterns and structure and function are used as organizing concepts for these
disciplinary core ideas. These performance expectations focus on students demonstrating proficiency in
developing and using models, using mathematical thinking, and obtaining, evaluating and communicating
information; and to use these practices to demonstrate understanding of the core ideas.
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MS.Structure and Properties of Matter

MS.Structure and Properties of Matter
Students who demonstrate understanding can:
MS-PS1-1. Develop models to describe the atomic composition of simple molecules and extended structures. [Clarification

Statement: Emphasis is on developing models of molecules that vary in complexity. Examples of simple molecules could include ammonia and methanol. Examples
of extended structures could include sodium chloride or diamonds. Examples of molecular-level models could include drawings, 3D ball and stick structures, or
computer representations showing different molecules with different types of atoms.] [Assessment Boundary: Assessment does not include valence electrons and
bonding energy, discussing the ionic nature of subunits of complex structures, or a complete depiction of all individual atoms in a complex molecule or extended
structure.]

MS-PS1-3. Gather and make sense of information to describe that synthetic materials come from natural resources and
impact society. [Clarification Statement: Emphasis is on natural resources that undergo a chemical process to form the synthetic material. Examples of new
materials could include new medicine, foods, and alternative fuels.] [Assessment Boundary: Assessment is limited to qualitative information.]

MS-PS1-4. Develop a model that predicts and describes changes in particle motion, temperature, and state of a pure
substance when thermal energy is added or removed. [Clarification Statement: Emphasis is on qualitative molecular-level models of solids,

liquids, and gases to show that adding or removing thermal energy increases or decreases kinetic energy of the particles until a change of state occurs. Examples of
models could include drawings and diagrams. Examples of particles could include molecules or inert atoms. Examples of pure substances could include water, carbon
dioxide, and helium.]
The performance expectations above were developed using the following elements from the NRC document A Framework for K-12 Science Education:

Science and Engineering Practices
Developing and Using Models
Modeling in 6–8 builds on K–5 and progresses to
developing, using and revising models to describe, test,
and predict more abstract phenomena and design
systems.
Develop a model to predict and/or describe
phenomena. (MS-PS1-1),(MS-PS1-4)
Obtaining, Evaluating, and Communicating
Information
Obtaining, evaluating, and communicating information in
6–8 builds on K–5 and progresses to evaluating the merit
and validity of ideas and methods.
Gather, read, and synthesize information from
multiple appropriate sources and assess the
credibility, accuracy, and possible bias of each
publication and methods used, and describe how
they are supported or not supported by evidence.
(MS-PS1-3)

Disciplinary Core Ideas
PS1.A: Structure and Properties of Matter
Substances are made from different types of atoms, which
combine with one another in various ways. Atoms form
molecules that range in size from two to thousands of atoms.
(MS-PS1-1)
Each pure substance has characteristic physical and chemical
properties (for any bulk quantity under given conditions) that
can be used to identify it. (MS-PS1-3) (Note: This Disciplinary

Core Idea is also addressed by MS-PS1-2.)

Gases and liquids are made of molecules or inert atoms that are
moving about relative to each other. (MS-PS1-4)
In a liquid, the molecules are constantly in contact with others; in
a gas, they are widely spaced except when they happen to
collide. In a solid, atoms are closely spaced and may vibrate in
position but do not change relative locations. (MS-PS1-4)
Solids may be formed from molecules, or they may be extended
structures with repeating subunits (e.g., crystals). (MS-PS1-1)
The changes of state that occur with variations in temperature or
pressure can be described and predicted using these models of
matter. (MS-PS1-4)
PS1.B: Chemical Reactions
Substances react chemically in characteristic ways. In a chemical
process, the atoms that make up the original substances are
regrouped into different molecules, and these new substances
have different properties from those of the reactants. (MSPS1-3) (Note: This Disciplinary Core Idea is also addressed by

MS-PS1-2 and MS-PS1-5.)

PS3.A: Definitions of Energy
The term “heat” as used in everyday language refers both to
thermal energy (the motion of atoms or molecules within a
substance) and the transfer of that thermal energy from one
object to another. In science, heat is used only for this second
meaning; it refers to the energy transferred due to the
temperature difference between two objects. (secondary to MS-

PS1-4)

Crosscutting Concepts
Cause and Effect
Cause and effect relationships may be used to
predict phenomena in natural or designed
systems. (MS-PS1-4)
Scale, Proportion, and Quantity
Time, space, and energy phenomena can be
observed at various scales using models to
study systems that are too large or too small.
(MS-PS1-1)
Structure and Function
Structures can be designed to serve particular
functions by taking into account properties of
different materials, and how materials can be
shaped and used. (MS-PS1-3)
------------------------------------------------

Connections to Engineering, Technology,
and Applications of Science

Interdependence of Science, Engineering,
and Technology
Engineering advances have led to important
discoveries in virtually every field of science,
and scientific discoveries have led to the
development of entire industries and
engineered systems. (MS-PS1-3)
Influence of Science, Engineering and
Technology on Society and the Natural
World
The uses of technologies and any limitations on
their use are driven by individual or societal
needs, desires, and values; by the findings
of scientific research; and by differences in
such factors as climate, natural resources,
and economic conditions. Thus technology
use varies from region to region and over
time. (MS-PS1-3)

The temperature of a system is proportional to the average internal
kinetic energy and potential energy per atom or molecule
(whichever is the appropriate building block for the system’s
material). The details of that relationship depend on the type of
atom or molecule and the interactions among the atoms in the
material. Temperature is not a direct measure of a system's total
thermal energy. The total thermal energy (sometimes called the
total internal energy) of a system depends jointly on the
temperature, the total number of atoms in the
system, and the state of the material. (secondary to MS-PS1-4)
Connections to other DCIs in this grade-band: MS.LS2.A (MS-PS1-3); MS.LS4.D (MS-PS1-3); MS.ESS2.C (MS-PS1-1),(MS-PS1-4); MS.ESS3.A (MS-PS1-3); MS.ESS3.C (MS-PS1-3)
Articulation across grade-bands: 5.PS1.A (MS-PS1-1); HS.PS1.A (MS-PS1-1),(MS-PS1-3),(MS-PS1-4); HS.PS1.B (MS-PS1-4); HS.PS3.A (MS-PS1-4); HS.LS2.A (MS-PS1-3);
HS.LS4.D (MS-PS1-3); HS.ESS1.A (MS-PS1-1); HS.ESS3.A (MS-PS1-3)

Common Core State Standards Connections:
ELA/Literacy –

RST.6-8.1
RST.6-8.7

WHST.6-8.8

Mathematics –
MP.2

Cite specific textual evidence to support analysis of science and technical texts, attending to the precise details of explanations or descriptions (MS-PS1-3)
Integrate quantitative or technical information expressed in words in a text with a version of that information expressed visually (e.g., in a flowchart, diagram,
model, graph, or table). (MS-PS1-1),(MS-PS1-4)
Gather relevant information from multiple print and digital sources, using search terms effectively; assess the credibility and accuracy of each source; and quote
or paraphrase the data and conclusions of others while avoiding plagiarism and following a standard format for citation. (MS-PS1-3)
Reason abstractly and quantitatively. (MS-PS1-1)

*The performance expectations marked with an asterisk integrate traditional science content with engineering through a Practice or Disciplinary Core Idea.
The section entitled “Disciplinary Core Ideas” is reproduced verbatim from A Framework for K-12 Science Education: Practices, Cross-Cutting Concepts, and Core Ideas. Integrated and reprinted
with©2013
permission
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of Sciences.
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MS.Structure and Properties of Matter

MP.4

Model with mathematics. (MS-PS1-1)
Use ratio and rate reasoning to solve real-world and mathematical problems. (MS-PS1-1)

6.NS.C.5

8.EE.A.3

Understand that positive and negative numbers are used together to describe quantities having opposite directions or values (e.g.,
temperature above/below zero, elevation above/below sea level, credits/debits, positive/negative electric charge); use positive and negative
numbers to represent quantities in real-world contexts, explaining the meaning of 0 in each situation. (MS-PS1-4)
Use numbers expressed in the form of a single digit times an integer power of 10 to estimate very large or very small quantities, and to express
how many times as much one is than the other. (MS-PS1-1)

*The performance expectations marked with an asterisk integrate traditional science content with engineering through a Practice or Disciplinary Core Idea.
The section entitled “Disciplinary Core Ideas” is reproduced verbatim from A Framework for K-12 Science Education: Practices, Cross-Cutting Concepts, and Core Ideas. Integrated and reprinted
with©2013
permission
from theInc.
National
Academy
of Sciences.
September 2017
Achieve,
All rights
reserved.
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MS.Chemical Reactions

MS.Chemical Reactions
Students who demonstrate understanding can:
MS-PS1-2. Analyze and interpret data on the properties of substances before and after the substances interact to determine
if a chemical reaction has occurred. [Clarification Statement: Examples of reactions could include burning sugar or steel wool, fat reacting with
sodium hydroxide, and mixing zinc with hydrogen chloride.] [Assessment Boundary: Assessment is limited to analysis of the following properties: density, melting
point, boiling point, solubility, flammability, and odor.]

MS-PS1-5. Develop and use a model to describe how the total number of atoms does not change in a chemical reaction and
thus mass is conserved. [Clarification Statement: Emphasis is on law of conservation of matter and on physical models or drawings, including digital
forms, that represent atoms.] [Assessment Boundary: Assessment does not include the use of atomic masses, balancing symbolic equations, or intermolecular
forces.]

MS-PS1-6. Undertake a design project to construct, test, and modify a device that either releases or absorbs thermal energy
by chemical processes.* [Clarification Statement: Emphasis is on the design, controlling the transfer of energy to the environment, and modification of a
device using factors such as type and concentration of a substance. Examples of designs could involve chemical reactions such as dissolving ammonium chloride or
calcium chloride.] [Assessment Boundary: Assessment is limited to the criteria of amount, time, and temperature of substance in testing the device.]
The performance expectations above were developed using the following elements from the NRC document A Framework for K-12 Science Education:

Science and Engineering Practices
Developing and Using Models
Modeling in 6–8 builds on K–5 and progresses to
developing, using and revising models to describe, test,
and predict more abstract phenomena and design
systems.
Develop a model to describe unobservable
mechanisms. (MS-PS1-5)
Analyzing and Interpreting Data
Analyzing data in 6–8 builds on K–5 and progresses to
extending quantitative analysis to investigations,
distinguishing between correlation and causation, and
basic statistical techniques of data and error analysis.
Analyze and interpret data to determine similarities
and differences in findings. (MS-PS1-2)
Constructing Explanations and Designing
Solutions
Constructing explanations and designing solutions in 6–8
builds on K–5 experiences and progresses to include
constructing explanations and designing solutions
supported by multiple sources of evidence consistent with
scientific knowledge, principles, and theories.
Undertake a design project, engaging in the design
cycle, to construct and/or implement a solution that
meets specific design criteria and constraints. (MSPS1-6)
---------------------------------------------

Connections to N ature of Science

Disciplinary Core Ideas
PS1.A: Structure and Properties of Matter
Each pure substance has characteristic physical and chemical
properties (for any bulk quantity under given conditions) that
can be used to identify it. (MS-PS1-2) (Note: This Disciplinary

Core Idea is also addressed by MS-PS1-3.)

PS1.B: Chemical Reactions
Substances react chemically in characteristic ways. In a chemical
process, the atoms that make up the original substances are
regrouped into different molecules, and these new substances
have different properties from those of the reactants. (MSPS1-2),(MS-PS1-5) (Note: This Disciplinary Core Idea is also

addressed by MS-PS1-3.)

Crosscutting Concepts
Patterns
Macroscopic patterns are related to the
nature of microscopic and atomic-level
structure. (MS-PS1-2)
Energy and Matter
Matter is conserved because atoms are
conserved in physical and chemical processes.
(MS-PS1-5)
The transfer of energy can be tracked as
energy flows through a designed or natural
system. (MS-PS1-6)

The total number of each type of atom is conserved, and thus
the mass does not change. (MS-PS1-5)
Some chemical reactions release energy, others store energy.
(MS-PS1-6)
ETS1.B: Developing Possible Solutions
A solution needs to be tested, and then modified on the basis of
the test results, in order to improve it. (secondary to MS-PS1-6)
ETS1.C: Optimizing the Design Solution
Although one design may not perform the best across all tests,
identifying the characteristics of the design that performed the
best in each test can provide useful information for the redesign
process—that is, some of the characteristics may be
incorporated into the new design. (secondary to MS-PS1-6)
The iterative process of testing the most promising solutions and
modifying what is proposed on the basis of the test results leads
to greater refinement and ultimately to an optimal solution.

(secondary to MS-PS1-6)

Scientific Knowledge is Based on Empirical
Evidence
Science knowledge is based upon logical and
conceptual connections between evidence and
explanations. (MS-PS1-2)
Science Models, Laws, Mechanisms, and Theories
Explain Natural Phenomena
Laws are regularities or mathematical descriptions of
natural phenomena. (MS-PS1-5)
Connections to other DCIs in this grade-band: MS.PS3.D (MS-PS1-2),(MS-PS1-6); MS.LS1.C (MS-PS1-2),(MS-PS1-5); MS.LS2.B (MS-PS1-5); MS.ESS2.A (MS-PS1-2),(MS-PS1-5)
Articulation across grade-bands: 5.PS1.B (MS-PS1-2),(MS-PS1-5); HS.PS1.A (MS-PS1-6); HS.PS1.B (MS-PS1-2)(MS-PS1-5),(MS-PS1-6); HS.PS3.A (MS-PS1-6); HS.PS3.B (MS-PS16); HS.PS3.D (MS-PS1-6)

Common Core State Standards Connections:
ELA/Literacy –

RST.6-8.1
RST.6-8.3
RST.6-8.7

WHST.6-8.7

Mathematics –

MP.2
MP.4
6.RP.A.3
6.SP.B.4
6.SP.B.5

Cite specific textual evidence to support analysis of science and technical texts, attending to the precise details of explanations or descriptions (MS-PS1-2)
Follow precisely a multistep procedure when carrying out experiments, taking measurements, or performing technical tasks. (MS-PS1-6)
Integrate quantitative or technical information expressed in words in a text with a version of that information expressed visually (e.g., in a flowchart, diagram,
model, graph, or table). (MS-PS1-2),(MS-PS1-5)
Conduct short research projects to answer a question (including a self-generated question), drawing on several sources and generating additional related,
focused questions that allow for multiple avenues of exploration. (MS-PS1-6)
Reason abstractly and quantitatively. (MS-PS1-2),(MS-PS1-5)
Model with mathematics. (MS-PS1-5)
Use ratio and rate reasoning to solve real-world and mathematical problems. (MS-PS1-2),(MS-PS1-5)
Display numerical data in plots on a number line, including dot plots, histograms, and box plots. (MS-PS1-2)
Summarize numerical data sets in relation to their context (MS-PS1-2)

*The performance expectations marked with an asterisk integrate traditional science content with engineering through a Practice or Disciplinary Core Idea.
The section entitled “Disciplinary Core Ideas” is reproduced verbatim from A Framework for K-12 Science Education: Practices, Cross-Cutting Concepts, and Core Ideas. Integrated and reprinted
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MS.Forces and Interactions

MS.Forces and Interactions
Students who demonstrate understanding can:
MS-PS2-1. Apply Newton’s Third Law to design a solution to a problem involving the motion of two colliding objects.*
MS-PS2-2.

MS-PS2-3.

MS-PS2-4.

MS-PS2-5.

[Clarification Statement: Examples of practical problems could include the impact of collisions between two cars, between a car and stationary objects, and
between a meteor and a space vehicle.] [Assessment Boundary: Assessment is limited to vertical or horizontal interactions in one dimension.]

Plan an investigation to provide evidence that the change in an object’s motion depends on the sum of the
forces on the object and the mass of the object. [Clarification Statement: Emphasis is on balanced (Newton’s First Law) and unbalanced

forces in a system, qualitative comparisons of forces, mass and changes in motion (Newton’s Second Law), frame of reference, and specification of units.]
[Assessment Boundary: Assessment is limited to forces and changes in motion in one-dimension in an inertial reference frame and to change in one variable at a
time. Assessment does not include the use of trigonometry.]

Ask questions about data to determine the factors that affect the strength of electric and magnetic forces.

[Clarification Statement: Examples of devices that use electric and magnetic forces could include electromagnets, electric motors, or generators. Examples of
data could include the effect of the number of turns of wire on the strength of an electromagnet, or the effect of increasing the number or strength of magnets
on the speed of an electric motor.] [Assessment Boundary: Assessment about questions that require quantitative answers is limited to proportional reasoning and
algebraic thinking.]

Construct and present arguments using evidence to support the claim that gravitational interactions are
attractive and depend on the masses of interacting objects. [Clarification Statement: Examples of evidence for arguments could

include data generated from simulations or digital tools; and charts displaying mass, strength of interaction, distance from the Sun, and orbital periods of objects
within the solar system.] [Assessment Boundary: Assessment does not include Newton’s Law of Gravitation or Kepler’s Laws.]

Conduct an investigation and evaluate the experimental design to provide evidence that fields exist between
objects exerting forces on each other even though the objects are not in contact. [Clarification Statement: Examples of this

phenomenon could include the interactions of magnets, electrically-charged strips of tape, and electrically-charged pith balls. Examples of investigations could
include first-hand experiences or simulations.] [Assessment Boundary: Assessment is limited to electric and magnetic fields, and is limited to qualitative evidence
for the existence of fields.]
The performance expectations above were developed using the following elements from the NRC document A Framework for K-12 Science Education:

Science and Engineering Practices

Disciplinary Core Ideas

Crosscutting Concepts

Asking Questions and Defining Problems
Asking questions and defining problems in grades 6–8 builds from grades
K–5 experiences and progresses to specifying relationships between
variables, and clarifying arguments and models.
Ask questions that can be investigated within the scope of the
classroom, outdoor environment, and museums and other public
facilities with available resources and, when appropriate, frame a
hypothesis based on observations and scientific principles. (MS-PS2-3)
Planning and Carrying Out Investigations
Planning and carrying out investigations to answer questions or test
solutions to problems in 6–8 builds on K–5 experiences and progresses to
include investigations that use multiple variables and provide evidence to
support explanations or design solutions.
Plan an investigation individually and collaboratively, and in the design:
identify independent and dependent variables and controls, what tools
are needed to do the gathering, how measurements will be recorded,
and how many data are needed to support a claim. (MS-PS2-2)
Conduct an investigation and evaluate the experimental design to
produce data to serve as the basis for evidence that can meet the
goals of the investigation. (MS-PS2-5)
Constructing Explanations and Designing Solutions
Constructing explanations and designing solutions in 6–8 builds on K–5
experiences and progresses to include constructing explanations and
designing solutions supported by multiple sources of evidence consistent
with scientific ideas, principles, and theories.
Apply scientific ideas or principles to design an object, tool, process or
system. (MS-PS2-1)
Engaging in Argument from Evidence
Engaging in argument from evidence in 6–8 builds from K–5 experiences
and progresses to constructing a convincing argument that supports or
refutes claims for either explanations or solutions about the natural and
designed world.
Construct and present oral and written arguments supported by
empirical evidence and scientific reasoning to support or refute an
explanation or a model for a phenomenon or a solution to a problem.
(MS-PS2-4)

PS2.A: Forces and Motion
For any pair of interacting objects, the force exerted
by the first object on the second object is equal in
strength to the force that the second object
exerts on the first, but in the opposite
direction (Newton’s third law). (MS-PS2-1)
The motion of an object is determined by the sum of
the forces acting on it; if the total force on the
object is not zero, its motion will change. The
greater the mass of the object, the greater the
force needed to achieve the same change in
motion. For any given object, a larger force
causes a larger change in motion. (MS-PS2-2)
All positions of objects and the directions of forces
and motions must be described in an arbitrarily
chosen reference frame and arbitrarily chosen
units of size. In order to share information with
other people, these choices must also be shared.
(MS-PS2-2)
PS2.B: Types of Interactions
Electric and magnetic (electromagnetic) forces can be
attractive or repulsive, and their sizes depend on
the magnitudes of the charges, currents, or
magnetic strengths involved and on the distances
between the interacting objects. (MS-PS2-3)
Gravitational forces are always attractive. There is a
gravitational force between any two masses, but it
is very small except when one or both of the
objects have large mass—e.g., Earth and the sun.
(MS-PS2-4)
Forces that act at a distance (electric, magnetic, and
gravitational) can be explained by fields that
extend through space and can be mapped by their
effect on a test object (a charged object, or a ball,
respectively). (MS-PS2-5)

Cause and Effect
Cause and effect relationships may be
used to predict phenomena in natural or
designed systems. (MS-PS2-3),(MS-PS25)
Systems and System Models
Models can be used to represent systems
and their interactions—such as inputs,
processes and outputs—and energy and
matter flows within systems. (MS-PS21),(MS-PS2-4),
Stability and Change
Explanations of stability and change in
natural or designed systems can be
constructed by examining the changes
over time and forces at different scales.
(MS-PS2-2)
----------------------------------------------

Connections to Engineering, Technology,
and Applications of Science
Influence of Science, Engineering, and
Technology on Society and the Natural
World
The uses of technologies and any
limitations on their use are driven by
individual or societal needs, desires, and
values; by the findings of scientific
research; and by differences in such
factors as climate, natural resources, and
economic conditions. (MS-PS2-1)

------------------------------------------------------

Connections to N ature of Science

Scientific Knowledge is Based on Empirical Evidence
Science knowledge is based upon logical and conceptual connections
between evidence and explanations. (MS-PS2-2),(MS-PS2-4)
Connections to other DCIs in this grade-band: MS.PS3.A (MS-PS2-2); MS.PS3.B (MS-PS2-2); MS.PS3.C (MS-PS2-1); MS.ESS1.A (MS-PS2-4); MS.ESS1.B (MS-PS2-4);
MS.ESS2.C (MS-PS2-2),(MS-PS2-4)
Articulation across grade-bands: 3.PS2.A (MS-PS2-1),(MS-PS2-2); 3.PS2.B (MS-PS2-3),(MS-PS2-5); 5.PS2.B (MS-PS2-4); HS.PS2.A (MS-PS2-1),(MS-PS2-2); HS.PS2.B (MS-PS23),(MS-PS2-4),(MS-PS2-5); HS.PS3.A (MS-PS2-5); HS.PS3.B (MS-PS2-2),(MS-PS2-5); HS.PS3.C (MS-PS2-5); HS.ESS1.B (MS-PS2-2),(MS-PS2-4)

Common Core State Standards Connections:
ELA/Literacy –
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MS.Forces and Interactions
RST.6-8.1

RST.6-8.3

Cite specific textual evidence to support analysis of science and technical texts, attending to the precise details of explanations or descriptions (MS-PS2-1),(MSPS2-3)
Follow precisely a multistep procedure when carrying out experiments, taking measurements, or performing technical tasks. (MS-PS2-1),(MS-PS2-2),(MS-PS2- 5)
Write arguments focused on discipline-specific content. (MS-PS2-4)
Conduct short research projects to answer a question (including a self-generated question), drawing on several sources and generating additional related,
focused questions that allow for multiple avenues of exploration. (MS-PS2-1),(MS-PS2-2),(MS-PS2-5)

Mathematics –
MP.2

Reason abstractly and quantitatively. (MS-PS2-1),(MS-PS2-2),(MS-PS2-3)

6.NS.C.5

Understand that positive and negative numbers are used together to describe quantities having opposite directions or values; use positive and
negative numbers to represent quantities in real-world contexts, explaining the meaning of 0 in each situation. (MS-PS2-1)

EE.A.2
EE.B.3

Write, read, and evaluate expressions in which letters stand for numbers. (MS-PS2-1),(MS-PS2-2)
Solve multi-step real-life and mathematical problems posed with positive and negative rational numbers in any form, using tools strategically. Apply
properties of operations to calculate with numbers in any form; convert between forms as appropriate; and assess the reasonableness of answers using
mental computation and estimation strategies. (MS-PS2-1),(MS-PS2-2)
Use variables to represent quantities in a real-world or mathematical problem, and construct simple equations and inequalities to solve problems by
reasoning about the quantities. (MS-PS2-1),(MS-PS2-2)

7.EE.B.4
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MS.Energy

MS.Energy
Students who demonstrate understanding can:
MS-PS3-1. Construct and interpret graphical displays of data to describe the relationships of kinetic energy to the mass of an
object and to the speed of an object. [Clarification Statement: Emphasis is on descriptive relationships between kinetic energy and mass separately
from kinetic energy and speed. Examples could include riding a bicycle at different speeds, rolling different sizes of rocks downhill, and getting hit by a wiffle ball
versus a tennis ball.]

MS-PS3-2. Develop a model to describe that when the arrangement of objects interacting at a distance changes, different
amounts of potential energy are stored in the system. [Clarification Statement: Emphasis is on relative amounts of potential energy, not on

calculations of potential energy. Examples of objects within systems interacting at varying distances could include: the Earth and either a roller coaster cart at varying
positions on a hill or objects at varying heights on shelves, changing the direction/orientation of a magnet, and a balloon with static electrical charge being brought
closer to a classmate’s hair. Examples of models could include representations, diagrams, pictures, and written descriptions of systems.] [Assessment Boundary:
Assessment is limited to two objects and electric, magnetic, and gravitational interactions.]

MS-PS3-3. Apply scientific principles to design, construct, and test a device that either minimizes or maximizes thermal
energy transfer.* [Clarification Statement: Examples of devices could include an insulated box, a solar cooker, and a Styrofoam cup.] [Assessment
Boundary: Assessment does not include calculating the total amount of thermal energy transferred.]

MS-PS3-4. Plan an investigation to determine the relationships among the energy transferred, the type of matter, the mass,
and the change in the average kinetic energy of the particles as measured by the temperature of the sample.

[Clarification Statement: Examples of experiments could include comparing final water temperatures after different masses of ice melted in the same volume of water
with the same initial temperature, the temperature change of samples of different materials with the same mass as they cool or heat in the environment, or the same
material with different masses when a specific amount of energy is added.] [Assessment Boundary: Assessment does not include calculating the total amount of
thermal energy transferred.]

MS-PS3-5. Construct, use, and present arguments to support the claim that when the kinetic energy of an object changes,
energy is transferred to or from the object. [Clarification Statement: Examples of empirical evidence used in arguments could include an
inventory or other representation of the energy before and after the transfer in the form of temperature changes or motion of object.] [Assessment Boundary:
Assessment does not include calculations of energy.]

The performance expectations above were developed using the following elements from the NRC document A Framework for K-12 Science Education:

Science and Engineering Practices

Disciplinary Core Ideas

Crosscutting Concepts

Developing and Using Models
Modeling in 6–8 builds on K–5 and progresses to developing, using and
revising models to describe, test, and predict more abstract phenomena and
design systems.
Develop a model to describe unobservable mechanisms. (MS-PS3-2)
Planning and Carrying Out Investigations
Planning and carrying out investigations to answer questions or test solutions
to problems in 6–8 builds on K–5 experiences and progresses to include
investigations that use multiple variables and provide evidence to support
explanations or design solutions.
Plan an investigation individually and collaboratively, and in the design:
identify independent and dependent variables and controls, what tools
are needed to do the gathering, how measurements will be recorded, and
how many data are needed to support a claim. (MS-PS3-4)
Analyzing and Interpreting Data
Analyzing data in 6–8 builds on K–5 and progresses to extending quantitative
analysis to investigations, distinguishing between correlation and causation,
and basic statistical techniques of data and error analysis.
Construct and interpret graphical displays of data to identify linear and
nonlinear relationships. (MS-PS3-1)
Constructing Explanations and Designing Solutions
Constructing explanations and designing solutions in 6–8 builds on K–5
experiences and progresses to include constructing explanations and
designing solutions supported by multiple sources of evidence consistent with
scientific ideas, principles, and theories.
Apply scientific ideas or principles to design, construct, and test a design of
an object, tool, process or system. (MS-PS3-3)
Engaging in Argument from Evidence
Engaging in argument from evidence in 6–8 builds on K–5 experiences and
progresses to constructing a convincing argument that supports or refutes
claims for either explanations or solutions about the natural and designed
worlds.
Construct, use, and present oral and written arguments supported by
empirical evidence and scientific reasoning to support or refute an
explanation or a model for a phenomenon. (MS-PS3-5)

PS3.A: Definitions of Energy
Motion energy is properly called kinetic energy; it is
proportional to the mass of the moving object and
grows with the square of its speed. (MS-PS3-1)
A system of objects may also contain stored
(potential) energy, depending on their relative
positions. (MS-PS3-2)
Temperature is a measure of the average kinetic energy
of particles of matter. The relationship between the
temperature and the total energy of a system depends
on the types, states, and amounts of matter present.
(MS-PS3-3),(MS-PS3-4)
PS3.B: Conservation of Energy and Energy Transfer
When the motion energy of an object changes, there is
inevitably some other change in energy at the same
time. (MS-PS3-5)
The amount of energy transfer needed to change the
temperature of a matter sample by a given amount
depends on the nature of the matter, the size of the
sample, and the environment. (MS-PS3-4)
Energy is spontaneously transferred out of hotter
regions or objects and into colder ones. (MS-PS3-3)
PS3.C: Relationship Between Energy and Forces
When two objects interact, each one exerts a force on
the other that can cause energy to be transferred to or
from the object. (MS-PS3-2)
ETS1.A: Defining and Delimiting an Engineering
Problem
The more precisely a design task’s criteria and
constraints can be defined, the more likely it is that
the designed solution will be successful. Specification
of constraints includes consideration of scientific
principles and other relevant knowledge that is likely
to limit possible solutions. (secondary to MS-PS3-3)
ETS1.B: Developing Possible Solutions
A solution needs to be tested, and then modified on the
basis of the test results in order to improve it. There
are systematic processes for evaluating solutions with
respect to how well they meet criteria and constraints
of a problem. (secondary to MS-PS3-3)

Scale, Proportion, and Quantity
Proportional relationships (e.g. speed as
the ratio of distance traveled to time
taken) among different types of
quantities provide information about
the magnitude of properties and
processes. (MS-PS3-1),(MS-PS3-4)
Systems and System Models
Models can be used to represent
systems and their interactions – such
as inputs, processes, and outputs –
and energy and matter flows within
systems. (MS-PS3-2)
Energy and Matter
Energy may take different forms (e.g.
energy in fields, thermal energy,
energy of motion). (MS-PS3- 5)
The transfer of energy can be
tracked as energy flows through a
designed or natural system. (MSPS3-3)

-------------------------------------------------

Connections to N ature of Science

Scientific Knowledge is Based on Empirical Evidence
Science knowledge is based upon logical and conceptual connections
between evidence and explanations (MS-PS3-4),(MS-PS3-5)
Connections to other DCIs in this grade-band: MS.PS1.A (MS-PS3-4); MS.PS1.B (MS-PS3-3); MS.PS2.A (MS-PS3-1),(MS-PS3-4),(MS-PS3-5); MS.ESS2.A (MS-PS3-3); MS.ESS2.C
(MS-PS3-3),(MS-PS3-4); MS.ESS2.D (MS-PS3-3),(MS-PS3-4); MS.ESS3.D (MS-PS3-4)
Articulation across grade-bands: 4.PS3.B (MS-PS3-1),(MS-PS3-3); 4.PS3.C (MS-PS3-4),(MS-PS3-5); HS.PS1.B (MS-PS3-4); HS.PS2.B (MS-PS3-2); HS.PS3.A (MS-PS3-1),(MS-PS34),(MS-PS3-5); HS.PS3.B (MS-PS3-1),(MS-PS3-2),(MS-PS3-3),(MS-PS3-4),(MS-PS3-5); HS.PS3.C (MS-PS3-2)

Common Core State Standards Connections:
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MS.Energy
ELA/Literacy –
RST.6-8.1

Cite specific textual evidence to support analysis of science and technical texts, attending to the precise details of explanations or descriptions (MS-PS3-1),(MSPS3-5)
Follow precisely a multistep procedure when carrying out experiments, taking measurements, or performing technical tasks. (MS-PS3-3),(MS-PS3-4)

RST.6-8.3

Integrate quantitative or technical information expressed in words in a text with a version of that information expressed visually (e.g., in a flowchart, diagram,
model, graph, or table). (MS-PS3-1)

RST.6-8.7

Write arguments focused on discipline content. (MS-PS3-5)
Conduct short research projects to answer a question (including a self-generated question), drawing on several sources and generating additional related, focused
questions
allow for
avenues(MS-PS3-1),(MS-PS3-4),(MS-PS3-5)
of exploration (MS-PS3-3) (MS-PS3-4)
Reason that
abstractly
andmultiple
quantitatively.
Understand the concept of ratio and use ratio language to describe a ratio relationship between two quantities. (MS-PS3-1),(MS-PS3-5)
SL.8.5

Understand the concept of a unit rate a/b associated with a ratio a:b with b ≠ 0, and use rate language in the context of a ratio relationship. (MS-PS3-1)

Mathematics –
MP.2 6.RP.A.1

Recognize and represent proportional relationships between quantities. (MS-PS3-1),(MS-PS3-5)

RP.A.2
8.F.A.3
RP.A.2
EE.A.1
8.EE.A.2
6.SP.B.5

Know and apply the properties of integer exponents to generate equivalent numerical expressions. (MS-PS3-1)
Use square root and cube root symbols to represent solutions to equations of the form x2 = p and x3 = p, where p is a positive rational number. Evaluate square
roots of small perfect squares and cube roots of small perfect cubes. Know that √2 is irrational. (MS-PS3-1)
Interpret the equation y = mx + b as defining a linear function, whose graph is a straight line; give examples of functions that are not linear. (MS-PS3-1),(MS- PS35)
Summarize numerical data sets in relation to their context. (MS-PS3-4)
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MS.Waves and Electromagnetic Radiation

MS.Waves and Electromagnetic Radiation
Students who demonstrate understanding can:
MS-PS4-1. Use mathematical representations to describe a simple model for waves that includes how the amplitude of a
wave is related to the energy in a wave. [Clarification Statement: Emphasis is on describing waves with both qualitative and quantitative
thinking.] [Assessment Boundary: Assessment does not include electromagnetic waves and is limited to standard repeating waves.]

MS-PS4-2. Develop and use a model to describe that waves are reflected, absorbed, or transmitted through various
materials. [Clarification Statement: Emphasis is on both light and mechanical waves. Examples of models could include drawings, simulations, and written
descriptions.] [Assessment Boundary: Assessment is limited to qualitative applications pertaining to light and mechanical waves.]

MS-PS4-3. Integrate qualitative scientific and technical information to support the claim that digitized signals are a more
reliable way to encode and transmit information than analog signals. [Clarification Statement: Emphasis is on a basic understanding
that waves can be used for communication purposes. Examples could include using fiber optic cable to transmit light pulses, radio wave pulses in wifi devices, and
conversion of stored binary patterns to make sound or text on a computer screen.] [Assessment Boundary: Assessment does not include binary counting.
Assessment does not include the specific mechanism of any given device.]

The performance expectations above were developed using the following elements from the NRC document A Framework for K-12 Science Education:

Science and Engineering Practices
Developing and Using Models
Modeling in 6–8 builds on K–5 and progresses to developing, using,
and revising models to describe, test, and predict more abstract
phenomena and design systems.
Develop and use a model to describe phenomena. (MS-PS4-2)
Using Mathematics and Computational Thinking
Mathematical and computational thinking at the 6–8 level builds on
K–5 and progresses to identifying patterns in large data sets and
using mathematical concepts to support explanations and arguments.
Use mathematical representations to describe and/or support
scientific conclusions and design solutions. (MS-PS4-1)
Obtaining, Evaluating, and Communicating Information
Obtaining, evaluating, and communicating information in 6-8 builds
on K-5 and progresses to evaluating the merit and validity of ideas
and methods.
Integrate qualitative scientific and technical information in written
text with that contained in media and visual displays to clarify
claims and findings. (MS-PS4-3)
----------------------------------------------------

Connections to N ature of Science

Scientific Knowledge is Based on Empirical Evidence
Science knowledge is based upon logical and conceptual
connections between evidence and explanations. (MS-PS4-1)

Disciplinary Core Ideas
PS4.A: Wave Properties
A simple wave has a repeating pattern with a specific
wavelength, frequency, and amplitude. (MS-PS4-1)
A sound wave needs a medium through which it is transmitted.
(MS-PS4-2)
PS4.B: Electromagnetic Radiation
When light shines on an object, it is reflected, absorbed, or
transmitted through the object, depending on the object’s
material and the frequency (color) of the light. (MS-PS4-2)
The path that light travels can be traced as straight lines, except
at surfaces between different transparent materials (e.g., air
and water, air and glass) where the light path bends. (MSPS4-2)
A wave model of light is useful for explaining brightness, color,
and the frequency-dependent bending of light at a surface
between media. (MS-PS4-2)
However, because light can travel through space, it cannot be a
matter wave, like sound or water waves. (MS-PS4-2)
PS4.C: Information Technologies and Instrumentation
Digitized signals (sent as wave pulses) are a more reliable way to
encode and transmit information. (MS-PS4-3)

Crosscutting Concepts
Patterns
Graphs and charts can be used to
identify patterns in data. (MS-PS41)
Structure and Function
Structures can be designed to serve
particular functions by taking into
account properties of different
materials, and how materials can
be shaped and used. (MS-PS4-2)
Structures can be designed to serve
particular functions. (MS-PS4-3)
----------------------------------------

Connections to Engineering,
Technology, and Applications of
Science

Influence of Science, Engineering,
and Technology on Society and the
Natural World
Technologies extend the
measurement, exploration,
modeling, and computational
capacity of scientific investigations.
(MS-PS4-3)
-----------------------------------------

Connections to N ature of Science

Science is a Human Endeavor
Advances in technology influence the
progress of science and science has
influenced advances in technology.
(MS-PS4-3)

Connections to other DCIs in this grade-band: MS.LS1.D (MS-PS4-2)
Articulation across grade-bands: 4.PS3.A (MS-PS4-1); 4.PS3.B (MS-PS4-1); 4.PS4.A (MS-PS4-1); 4.PS4.B (MS-PS4-2); 4.PS4.C (MS-PS4-3); HS.PS4.A (MS-PS4-1),(MS-PS42),(MS-PS4-3); HS.PS4.B (MS-PS4-1),(MS-PS4-2); HS.PS4.C (MS-PS4-3); HS.ESS1.A (MS-PS4-2); HS.ESS2.A (MS-PS4-2); HS.ESS2.C (MS-PS4-2); HS.ESS2.D (MS-PS4-2)

Common Core State Standards Connections:
ELA/Literacy –

RST.6-8.1
RST.6-8.2
RST.6-8.9

WHST.6-8.9
SL.8.5

Cite specific textual evidence to support analysis of science and technical texts. (MS-PS4-3)
Determine the central ideas or conclusions of a text; provide an accurate summary of the text distinct from prior knowledge or opinions. (MS-PS4-3)
Compare and contrast the information gained from experiments, simulations, video, or multimedia sources with that gained from reading a text on the same
topic. (MS-PS4-3)
Draw evidence from informational texts to support analysis, reflection, and research. (MS-PS4-3)
Integrate multimedia and visual displays into presentations to clarify information, strengthen claims and evidence, and add interest. (MS-PS4-1),(MS-PS4-2)

MP.2
MP.4
6.RP.A.1
RP.A.3
RP.A.2
8.F.A.3

Reason abstractly and quantitatively. (MS-PS4-1)
Model with mathematics. (MS-PS4-1)
Understand the concept of a ratio and use ratio language to describe a ratio relationship between two quantities. (MS-PS4-1)
Use ratio and rate reasoning to solve real-world and mathematical problems. (MS-PS4-1)
Recognize and represent proportional relationships between quantities. (MS-PS4-1)
Interpret the equation y = mx + b as defining a linear function, whose graph is a straight line; give examples of functions that are not linear. (MS-PS4-1)

Mathematics –
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Middle School Life Sciences
Students in middle school develop understanding of key concepts to help them make sense of the life
sciences. These ideas build upon students’ science understanding from earlier grades and from the
disciplinary core ideas, science and engineering practices, and crosscutting concepts of other
experiences with physical and earth sciences. There are five life science topics in middle school: 1)
Structure, Function, and Information Processing, 2) Growth, Development, and Reproduction of
Organisms, 3) Matter and Energy in Organisms and Ecosystems, 4) Interdependent Relationships in
Ecosystems, and 5) Natural Selection and Adaptations. The performance expectations in middle
school blend core ideas with scientific and engineering practices and crosscutting concepts to support
students in developing useable knowledge across the science disciplines. While the performance
expectations in middle school life science couple particular practices with specific disciplinary core ideas,
instructional decisions should include use of many science and engineering practices integrated in the
performance expectations. The concepts and practices in the performance expectations are based on
the grade-band endpoints described in A Framework for K-12 Science Education(NRC, 2012).
The Performance Expectations in Structure, Function, and Information Processing help students
formulate an answer to the question, “How do the structures of organisms contribute to life’s
functions?” Middle school students can plan and carry out investigations to develop evidence that living
organisms are made of cells and to determine the relationship of organisms to the environment.
Students can use understanding of cell theory to develop physical and conceptual models of cells. They
can construct explanations for the interactions of systems in cells and organisms and how organisms
gather and use information from the environment. By the end of their studies, students understand that
all organisms are made of cells, that special structures are responsible for particular functions in
organisms, and that for many organisms the body is a system of multiple interacting subsystems that
form a hierarchy from cells to the body. Crosscutting concepts of cause and effect, structure and
function, and matter and energy are called out as organizing concepts for these core ideas.
The Performance Expectations in Growth, Development, and Reproduction of Organisms
help students formulate an answer to the question, “How do organisms grow, develop, and reproduce?”
Students understand how the environment and genetic factors determine the growth of an individual
organism. They also demonstrate understanding of the genetic implications for sexual and asexual
reproduction. Students can develop evidence to support their understanding of the structures and
behaviors that increase the likelihood of successful reproduction by organisms. They have a beginning
understanding of the ways humans can select for specific traits, the role of technology, genetic
modification, and the nature of ethical responsibilities related to selective breeding. At the end of
middle school, students can explain how selected structures, functions, and behaviors of organisms
change in predictable ways as they progress from birth to old age. Students can use the practices of
analyzing and interpreting data, using models, conducting investigations and communicating
information.
Crosscutting concepts of structure and function, change and stability, and matter and energy flow in
organisms support understanding across this topic.
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The Performance Expectations in Matter and Energy in Organisms and Ecosystems help students
formulate answers to the questions: “How do organisms obtain and use matter and energy? How do
matter and energy move through an ecosystem?” Middle school students can use conceptual and
physical models to explain the transfer of energy and cycling of matter as they construct explanations for
the role of photosynthesis in cycling matter in ecosystems. They can construct explanations for the
cycling of matter in organisms and the interactions of organisms to obtain the matter and energy from
the ecosystem to survive and grow. Students have a grade-appropriate understanding and use of the
practices of investigations, constructing arguments based on evidence, and oral and written
communication. They understand that sustaining life requires substantial energy and matter inputs and
the structure and functions of organisms contribute to the capture, transformation, transport, release,
and elimination of matter and energy. Adding to these crosscutting concepts is a deeper understanding
of systems and system models that ties the performances expectations in this topic together.
The Performance Expectations in Interdependent Relationships in Ecosystems help students formulate
an answer to the question, “How do organisms interact with other organisms in the physical
environment to obtain matter and energy? To answer the question, middle school students construct
explanations for the interactions in ecosystems and the scientific, economic, political, and social
justifications used in making decisions about maintaining biodiversity in ecosystems. Students can use
models, construct evidence-based explanations, and use argumentation from evidence. Students
understand that organisms and populations of organisms are dependent on their environmental
interactions both with other organisms and with nonliving factors. They also understand the limits of
resources influence the growth of organisms and populations, which may result in competition for those
limited resources. Crosscutting concepts of matter and energy, systems and system models, and cause
and effect are used by students to support understanding the phenomena they study.
The Performance Expectations in Natural Selection and Adaptations help students formulate answers to
the questions: “How does genetic variation among organisms in a species affect survival and
reproduction? How does the environment influence genetic traits in
populations over multiple generations?” Middle school students can analyze data from the fossil record to
describe evidence of the history of life on Earth and can construct explanations for similarities in
organisms. They have a beginning understanding of the role of variation in natural selection and how
this leads to speciation. They have a grade-appropriate understanding and use of the practices of
analyzing graphical displays; using mathematical models; and gathering, reading, and communicating
information. The crosscutting concept of cause and effect is central to this topic.
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MS.Structure, Function, and Information Processing

MS.Structure, Function, and Information Processing
Students who demonstrate understanding can:
MS-LS1-1. Conduct an investigation to provide evidence that living things are made of cells; either one cell or many
different numbers and types of cells. [Clarification Statement: Emphasis is on developing evidence that living things are made of cells,
distinguishing between living and non-living things, and understanding that living things may be made of one cell or many and varied cells.]

MS-LS1-2. Develop and use a model to describe the function of a cell as a whole and ways the parts of cells contribute to
the function. [Clarification Statement: Emphasis is on the cell functioning as a whole system and the primary role of identified parts of the cell, specifically

the nucleus, chloroplasts, mitochondria, cell membrane, and cell wall.] [Assessment Boundary: Assessment of organelle structure/function relationships is limited to
the cell wall and cell membrane. Assessment of the function of the other organelles is limited to their relationship to the whole cell. Assessment does not include the
biochemical function of cells or cell parts.]

MS-LS1-3. Use argument supported by evidence for how the body is a system of interacting subsystems composed of
groups of cells. [Clarification Statement: Emphasis is on the conceptual understanding that cells form tissues and tissues form organs specialized for

particular body functions. Examples could include the interaction of subsystems within a system and the normal functioning of those systems.] [Assessment
Boundary: Assessment does not include the mechanism of one body system independent of others. Assessment is limited to the circulatory, excretory, digestive,
respiratory, muscular, and nervous systems.]

MS-LS1-8. Gather and synthesize information that sensory receptors respond to stimuli by sending messages to the brain
for immediate behavior or storage as memories. [Assessment Boundary: Assessment does not include mechanisms for the transmission of
this information.]
The performance expectations above were developed using the following elements from the NRC document A Framework for K-12 Science Education:

Science and Engineering Practices

Disciplinary Core Ideas

Crosscutting Concepts

Developing and Using Models
Modeling in 6–8 builds on K–5 experiences and progresses
to developing, using, and revising models to describe, test,
and predict more abstract phenomena and design
systems.
Develop and use a model to describe phenomena.
(MS-LS1-2)
Planning and Carrying Out Investigations
Planning and carrying out investigations in 6-8 builds on K5 experiences and progresses to include investigations that
use multiple variables and provide evidence to support
explanations or solutions.
Conduct an investigation to produce data to serve as
the basis for evidence that meet the goals of an
investigation. (MS-LS1-1)
Engaging in Argument from Evidence
Engaging in argument from evidence in 6–8 builds on K–5
experiences and progresses to constructing a convincing
argument that supports or refutes claims for either
explanations or solutions about the natural and designed
world(s).
Use an oral and written argument supported by
evidence to support or refute an explanation or a
model for a phenomenon. (MS-LS1-3)
Obtaining, Evaluating, and Communicating
Information
Obtaining, evaluating, and communicating information in
6-8 builds on K-5 experiences and progresses to
evaluating the merit and validity of ideas and methods.
Gather, read, and synthesize information from multiple
appropriate sources and assess the credibility,
accuracy, and possible bias of each publication and
methods used, and describe how they are supported
or not supported by evidence. (MS-LS1-8)

LS1.A: Structure and Function
All living things are made up of cells, which is the
smallest unit that can be said to be alive. An organism
may consist of one single cell (unicellular) or many
different numbers and types of cells (multicellular).
(MS-LS1-1)
Within cells, special structures are responsible for
particular functions, and the cell membrane forms the
boundary that controls what enters and leaves the cell.
(MS-LS1-2)
In multicellular organisms, the body is a system of multiple
interacting subsystems. These subsystems are groups
of cells that work together to form tissues and organs
that are specialized for particular body functions. (MSLS1-3)
LS1.D: Information Processing
Each sense receptor responds to different inputs
(electromagnetic, mechanical, chemical), transmitting
them as signals that travel along nerve cells to the
brain. The signals are then processed in the brain,
resulting in immediate behaviors or memories. (MS-LS18)

Cause and Effect
Cause and effect relationships may be used to predict
phenomena in natural systems. (MS-LS1-8)
Scale, Proportion, and Quantity
Phenomena that can be observed at one scale may
not be observable at another scale. (MS-LS1-1)
Systems and System Models
Systems may interact with other systems; they may
have sub-systems and be a part of larger complex
systems. (MS-LS1-3)
Structure and Function
Complex and microscopic structures and systems can
be visualized, modeled, and used to describe how
their function depends on the relationships among its
parts, therefore complex natural structures/systems
can be analyzed to determine how they function.
(MS-LS1-2)
------------------------------------------------------

Connections to Engineering, Technology,
and Applications of Science

Interdependence of Science, Engineering, and
Technology
Engineering advances have led to important
discoveries in virtually every field of science, and
scientific discoveries have led to the development of
entire industries and engineered systems. (MS-LS11)
------------------------------------------------------

Connections to N ature of Science

Science is a Human Endeavor
Scientists and engineers are guided by habits of mind
such as intellectual honesty, tolerance of ambiguity,
skepticism, and openness to new ideas. (MS-LS1-3)

Connections to other DCIs in this grade-band: MS.LS3.A (MS-LS1-2)
Articulation to DCIs across grade-bands: 4.LS1.A (MS-LS1-2); 4.LS1.D (MS-LS1-8); HS.LS1.A (MS-LS1-1),(MS-LS1-2),(MS-LS1-3),(MS-LS1-8)
Common Core State Standards Connections:
ELA/Literacy –

RST.6-8.1
RI.6.8

WHST.6-8.1
WHST.6-8.7
WHST.6-8.8
SL.8.5

Mathematics –
6.EE.C.9

Cite specific textual evidence to support analysis of science and technical texts. (MS-LS1-3)
Trace and evaluate the argument and specific claims in a text, distinguishing claims that are supported by reasons and evidence from claims that are not. (MSLS1-3)
Write arguments focused on discipline content. (MS-LS1-3)
Conduct short research projects to answer a question (including a self-generated question), drawing on several sources and generating additional related,
focused questions that allow for multiple avenues of exploration. (MS-LS1-1)
Gather relevant information from multiple print and digital sources, using search terms effectively; assess the credibility and accuracy of each source; and quote
or paraphrase the data and conclusions of others while avoiding plagiarism and following a standard format for citation. (MS-LS1-8)
Integrate multimedia and visual displays into presentations to clarify information, strengthen claims and evidence, and add interest. (MS-LS1-2)

Use variables to represent two quantities in a real-world problem that change in relationship to one another; write an equation to express one quantity, thought
of as the dependent variable, in terms of the other quantity, thought of as the independent variable. Analyze the relationship between the dependent and
*The performance expectations marked with an asterisk integrate traditional science content with engineering through a Practice or Disciplinary Core Idea.

The section entitled “Disciplinary Core Ideas” is reproduced verbatim from A Framework for K-12 Science Education: Practices, Cross-Cutting Concepts, and Core Ideas. Integrated and reprinted with
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MS.Structure, Function, and Information Processing
independent variables using graphs and tables, and relate these to the equation. (MS-LS1-1),(MS-LS1-2),(MS-LS1-3)

*The performance expectations marked with an asterisk integrate traditional science content with engineering through a Practice or Disciplinary Core Idea.
The section entitled “Disciplinary Core Ideas” is reproduced verbatim from A Framework for K-12 Science Education: Practices, Cross-Cutting Concepts, and Core Ideas. Integrated and reprinted with
permission
from the National
of Sciences.
September 2017
©2013 Achieve,
Inc. All Academy
rights reserved.
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MS.Matter and Energy in Organisms and Ecosystems

MS.Matter and Energy in Organisms and Ecosystems
Students who demonstrate understanding can:
MS-LS1-6. Construct a scientific explanation based on evidence for the role of photosynthesis in the cycling of matter and
flow of energy into and out of organisms. [Clarification Statement: Emphasis is on tracing movement of matter and flow of energy.]
[Assessment Boundary: Assessment does not include the biochemical mechanisms of photosynthesis.]

MS-LS1-7. Develop a model to describe how food is rearranged through chemical reactions forming new molecules that
support growth and/or release energy as this matter moves through an organism. [Clarification Statement: Emphasis is on

describing that molecules are broken apart and put back together and that in this process, energy is released.] [Assessment Boundary: Assessment does not include
details of the chemical reactions for photosynthesis or respiration.]

MS-LS2-1. Analyze and interpret data to provide evidence for the effects of resource availability on organisms and
populations of organisms in an ecosystem. [Clarification Statement: Emphasis is on cause and effect relationships between resources and
growth of individual organisms and the numbers of organisms in ecosystems during periods of abundant and scarce resources.]

MS-LS2-3. Develop a model to describe the cycling of matter and flow of energy among living and nonliving parts of an
ecosystem. [Clarification Statement: Emphasis is on describing the conservation of matter and flow of energy into and out of various ecosystems, and on
defining the boundaries of the system.] [Assessment Boundary: Assessment does not include the use of chemical reactions to describe the processes.]

MS-LS2-4. Construct an argument supported by empirical evidence that changes to physical or biological components of an
ecosystem affect populations. [Clarification Statement: Emphasis is on recognizing patterns in data and making warranted inferences about changes
in populations, and on evaluating empirical evidence supporting arguments about changes to ecosystems.]
The performance expectations above were developed using the following elements from the NRC document A Framework for K-12 Science Education:

Science and Engineering Practices
Developing and Using Models
Modeling in 6–8 builds on K–5 experiences and
progresses to developing, using, and revising models to
describe, test, and predict more abstract phenomena and
design systems.
Develop a model to describe phenomena. (MS-LS2-3)
Develop a model to describe unobservable
mechanisms. (MS-LS1-7)
Analyzing and Interpreting Data
Analyzing data in 6–8 builds on K–5 experiences and
progresses to extending quantitative analysis to
investigations, distinguishing between correlation and
causation, and basic statistical techniques of data and
error analysis.
Analyze and interpret data to provide evidence for
phenomena. (MS-LS2-1)
Constructing Explanations and Designing
Solutions
Constructing explanations and designing solutions in 6–8
builds on K–5 experiences and progresses to include
constructing explanations and designing solutions
supported by multiple sources of evidence consistent
with scientific knowledge, principles, and theories.
Construct a scientific explanation based on valid and
reliable evidence obtained from sources (including
the students’ own experiments) and the assumption
that theories and laws that describe the natural
world operate today as they did in the past and will
continue to do so in the future. (MS-LS1-6)
Engaging in Argument from Evidence
Engaging in argument from evidence in 6–8 builds on K–
5 experiences and progresses to constructing a
convincing argument that supports or refutes claims for
either explanations or solutions about the natural and
designed world(s).
Construct an oral and written argument supported by
empirical evidence and scientific reasoning to support
or refute an explanation or a model for a
phenomenon or a solution to a problem. (MS-LS2-4)
----------------------------------------------------

Connections to N ature of Science

Disciplinary Core Ideas

LS1.C: Organization for Matter and Energy Flow in Organisms
Plants, algae (including phytoplankton), and many microorganisms
use the energy from light to make sugars (food) from carbon
dioxide from the atmosphere and water through the process of
photosynthesis, which also releases oxygen. These sugars can be
used immediately or stored for growth or later use. (MS-LS1-6)
Within individual organisms, food moves through a series of
chemical reactions in which it is broken down and rearranged to
form new molecules, to support growth, or to release energy.
(MS-LS1-7)
LS2.A: Interdependent Relationships in Ecosystems
Organisms, and populations of organisms, are dependent on their
environmental interactions both with other living things and with
nonliving factors. (MS-LS2-1)
In any ecosystem, organisms and populations with similar
requirements for food, water, oxygen, or other resources may
compete with each other for limited resources, access to which
consequently constrains their growth and reproduction. (MS-LS21)
Growth of organisms and population increases are limited by
access to resources. (MS-LS2-1)
LS2.B: Cycle of Matter and Energy Transfer in Ecosystems
Food webs are models that demonstrate how matter and energy is
transferred between producers, consumers, and decomposers as
the three groups interact within an ecosystem. Transfers of
matter into and out of the physical environment occur at every
level. Decomposers recycle nutrients from dead plant or animal
matter back to the soil in terrestrial environments or to the water
in aquatic environments. The atoms that make up the organisms
in an ecosystem are cycled repeatedly between the living and
nonliving parts of the ecosystem. (MS-LS2-3)
LS2.C: Ecosystem Dynamics, Functioning, and Resilience
Ecosystems are dynamic in nature; their characteristics can vary over
time. Disruptions to any physical or biological component of an
ecosystem can lead to shifts in all its populations. (MS-LS2-4)
PS3.D: Energy in Chemical Processes and Everyday Life
The chemical reaction by which plants produce complex food
molecules (sugars) requires an energy input (i.e., from sunlight)
to occur. In this reaction, carbon dioxide and water combine to
form carbon-based organic molecules and release oxygen.

Crosscutting Concepts
Cause and Effect
Cause and effect relationships may be used to
predict phenomena in natural or designed
systems. (MS-LS2-1)
Energy and Matter
Matter is conserved because atoms are
conserved in physical and chemical
processes. (MS-LS1-7)
Within a natural system, the transfer of
energy drives the motion and/or cycling of
matter. (MS-LS1-6)
The transfer of energy can be tracked as
energy flows through a natural system. (MSLS2-3)
Stability and Change
Small changes in one part of a system might
cause large changes in another part. (MSLS2-4)
--------------------------------------------------

Connections to N ature of Science

Scientific Knowledge Assumes an Order
and Consistency in Natural Systems
Science assumes that objects and events in
natural systems occur in consistent patterns
that are understandable through
measurement and observation. (MS-LS2-3)

(secondary to MS-LS1-6)

Cellular respiration in plants and animals involve chemical reactions
with oxygen that release stored energy. In these processes,
complex molecules containing carbon react with oxygen to
produce carbon dioxide and other materials. (secondary to MS-

Scientific Knowledge is Based on Empirical
Evidence
LS1-7)
Science knowledge is based upon logical connections
between evidence and explanations. (MS-LS1-6)
Science disciplines share common rules of obtaining
and evaluating empirical evidence. (MS-LS2-4)
Connections to other DCIs in this grade-band: MS.PS1.B (MS-LS1-6),(MS-LS1-7),(MS-LS2-3); MS.LS4.C (MS-LS2-4); MS.LS4.D (MS-LS2-4); MS.ESS2.A (MS-LS1-6),(MS-LS23),(MS-LS2-4); MS.ESS3.A (MS-LS2-1),(MS-LS2-4); MS.ESS3.C (MS-LS2-1),(MS-LS2-4)
Articulation across grade-bands: 3.LS2.C (MS-LS2-1),(MS-LS2-4); 3.LS4.D (MS-LS2-1),(MS-LS2-4); 5.PS3.D (MS-LS1-6),(MS-LS1-7); 5.LS1.C (MS-LS1-6),(MS-LS1-7); 5.LS2.A (MSLS1-6),(MS-LS2-1),(MS-LS2-3); 5.LS2.B (MS-LS1-6),(MS-LS1-7),(MS-LS2-3); HS.PS1.B (MS-LS1-6),(MS-LS1-7); HS.PS3.B (MS-LS2-3); HS.LS1.C (MS-LS1-6),(MS-LS1-7),(MS-LS2-

*The performance expectations marked with an asterisk integrate traditional science content with engineering through a Practice or Disciplinary Core Idea.
The section entitled “Disciplinary Core Ideas” is reproduced verbatim from A Framework for K-12 Science Education: Practices, Cross-Cutting Concepts, and Core Ideas. Integrated and reprinted with
permission
from the National
of Sciences.
September 2017
©2013 Achieve,
Inc. All Academy
rights reserved.
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MS.Matter and Energy in Organisms and Ecosystems
3); HS.LS2.A (MS-LS2-1); HS.LS2.B (MS-LS1-6),(MS-LS1-7),(MS-LS2-3); HS.LS2.C (MS-LS2-4); HS.LS4.C (MS-LS2-1),(MS-LS2-4) ; HS.LS4.D (MS-LS2-1),(MS-LS2-4); HS.ESS2.A
(MS-LS2-3); HS.ESS2.D (MS-LS1-6); HS.ESS2.E (MS-LS2-4); HS.ESS3.A (MS-LS2-1); HS.ESS3.B (MS-LS2-4); HS.ESS3.C (MS-LS2-4)

Common Core State Standards Connections:
ELA/Literacy –

RST.6-8.1
RST.6-8.2
RST.6-8.7
RI.8.8

WHST.6-8.1
WHST.6-8.2
WHST.6-8.9
SL.8.5

Mathematics –

6.EE.C.9

Cite specific textual evidence to support analysis of science and technical texts. (MS-LS1-6),(MS-LS2-1),(MS-LS2-4)
Determine the central ideas or conclusions of a text; provide an accurate summary of the text distinct from prior knowledge or opinions. (MS-LS1-6)
Integrate quantitative or technical information expressed in words in a text with a version of that information expressed visually (e.g., in a flowchart, diagram,
model, graph, or table). (MS-LS2-1)
Trace and evaluate the argument and specific claims in a text, assessing whether the reasoning is sound and the evidence is relevant and sufficient to support
the claims. (MS-LS2-4)
Write arguments to support claims with clear reasons and relevant evidence. (MS-LS2-4)
Write informative/explanatory texts to examine a topic and convey ideas, concepts, and information through the selection, organization, and analysis of relevant
content. (MS-LS1-6)
Draw evidence from informational texts to support analysis, reflection, and research. (MS-LS1-6),(MS-LS2-4)
Integrate multimedia and visual displays into presentations to clarify information, strengthen claims and evidence, and add interest. (MS-LS1-7),(MS-LS2-3)

Use variables to represent two quantities in a real-world problem that change in relationship to one another; write an equation to express one quantity, thought
of as the dependent variable, in terms of the other quantity, thought of as the independent variable. Analyze the relationship between the dependent and
independent variables using graphs and tables, and relate these to the equation. (MS-LS1-6),(MS-LS2-3)

*The performance expectations marked with an asterisk integrate traditional science content with engineering through a Practice or Disciplinary Core Idea.
The section entitled “Disciplinary Core Ideas” is reproduced verbatim from A Framework for K-12 Science Education: Practices, Cross-Cutting Concepts, and Core Ideas. Integrated and reprinted with
permission
from the National
of Sciences.
September 2017
©2013 Achieve,
Inc. All Academy
rights reserved.
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MS.Interdependent Relationships in Ecosystems

MS.Interdependent Relationships in Ecosystems
Students who demonstrate understanding can:
MS-LS2-2. Construct an explanation that predicts patterns of interactions among organisms across multiple ecosystems.

[Clarification Statement: Emphasis is on predicting consistent patterns of interactions in different ecosystems in terms of the relationships among and between
organisms and abiotic components of ecosystems. Examples of types of interactions could include competitive, predatory, and mutually beneficial.]
MS-LS2-5. Evaluate competing design solutions for maintaining biodiversity and ecosystem services.* [Clarification Statement:
Examples of ecosystem services could include water purification, nutrient recycling, and prevention of soil erosion. Examples of design solution constraints could
include scientific, economic, and social considerations.]
The performance expectations above were developed using the following elements from the NRC document A Framework for K-12 Science Education:

Science and Engineering Practices
Constructing Explanations and Designing
Solutions
Constructing explanations and designing solutions in
6–8 builds on K–5 experiences and progresses to
include constructing explanations and designing
solutions supported by multiple sources of evidence
consistent with scientific ideas, principles, and
theories.
Construct an explanation that includes qualitative
or quantitative relationships between variables
that predict phenomena. (MS-LS2-2)
Engaging in Argument from Evidence
Engaging in argument from evidence in 6–8 builds
on K–5 experiences and progresses to constructing a
convincing argument that supports or refutes claims
for either explanations or solutions about the natural
and designed world(s).
Evaluate competing design solutions based on
jointly developed and agreed-upon design
criteria. (MS-LS2-5)

Disciplinary Core Ideas
LS2.A: Interdependent Relationships in Ecosystems
Similarly, predatory interactions may reduce the number of
organisms or eliminate whole populations of organisms. Mutually
beneficial interactions, in contrast, may become so interdependent
that each organism requires the other for survival. Although the
species involved in these competitive, predatory, and mutually
beneficial interactions vary across ecosystems, the patterns of
interactions of organisms with their environments, both living and
nonliving, are shared. (MS-LS2-2)
LS2.C: Ecosystem Dynamics, Functioning, and Resilience
Biodiversity describes the variety of species found in Earth’s terrestrial
and oceanic ecosystems. The completeness or integrity of an
ecosystem’s biodiversity is often used as a measure of its health.
(MS-LS2-5)
LS4.D: Biodiversity and Humans
Changes in biodiversity can influence humans’ resources, such as
food, energy, and medicines, as well as ecosystem services that
humans rely on—for example, water purification and recycling.

(secondary to MS-LS2-5)

ETS1.B: Developing Possible Solutions
There are systematic processes for evaluating solutions with respect to
how well they meet the criteria and constraints of a problem.

(secondary to MS-LS2-5)

Crosscutting Concepts
Patterns
Patterns can be used to identify cause and
effect relationships. (MS-LS2-2)
Stability and Change
Small changes in one part of a system might
cause large changes in another part. (MSLS2-5)
--------------------------------------------------

Connections to Engineering, Technology,
and Applications of Science

Influence of Science, Engineering, and
Technology on Society and the Natural
World
The use of technologies and any limitations
on their use are driven by individual or
societal needs, desires, and values; by the
findings of scientific research; and by
differences in such factors as climate,
natural resources, and economic
conditions. Thus technology use varies
from region to region and over time. (MSLS2-5)
------------------------------------------------

Connections to N ature of Science

Science Addresses Questions About the
Natural and Material World
Scientific knowledge can describe the
consequences of actions but does not
necessarily prescribe the decisions that
society takes. (MS-LS2-5)

Connections to other DCIs in this grade-band: MS.LS1.B (MS-LS2-2); MS.ESS3.C (MS-LS2-5)
Articulation across grade-band: 1.LS1.B (MS-LS2-2); HS.LS2.A (MS-LS2-2),(MS-LS2-5); HS.LS2.B (MS-LS2-2); HS.LS2.C (MS-LS2-5); HS.LS2.D (MS-LS2-2);.LS4.D (MS-LS2-5);
HS.ESS3.A (MS-LS2-5); HS.ESS3.C (MS-LS2-5); HS.ESS3.D (MS-LS2-5)

Common Core State Standards Connections:
ELA/Literacy –

RST.6-8.1
RST.6-8.8
RI.8.8

WHST.6-8.2
WHST.6-8.9
SL.8.1
SL.8.4

Mathematics –
MP.4
6.RP.A.3
6.SP.B.5

Cite specific textual evidence to support analysis of science and technical texts. (MS-LS2-2)
Distinguish among facts, reasoned judgment based on research findings, and speculation in a text. (MS-LS2-5)
Trace and evaluate the argument and specific claims in a text, assessing whether the reasoning is sound and the evidence is relevant and sufficient to
support the claims. (MS-LS2-5)
Write informative/explanatory texts to examine a topic and convey ideas, concepts, and information through the selection, organization, and analysis of
relevant content. (MS-LS2-2)
Draw evidence from literary or informational texts to support analysis, reflection, and research. (MS-LS2-2)
Engage effectively in a range of collaborative discussions (one-on-one, in groups, and teacher-led) with diverse partners on grade 8 topics, texts, and issues,
building on others’ ideas and expressing their own clearly. (MS-LS2-2)
Present claims and findings, emphasizing salient points in a focused, coherent manner with relevant evidence, sound valid reasoning, and well-chosen details;
use appropriate eye contact, adequate volume, and clear pronunciation. (MS-LS2-2)

Model with mathematics. (MS-LS2-5)
Use ratio and rate reasoning to solve real-world and mathematical problems. (MS-LS2-5)
Summarize numerical data sets in relation to their context. (MS-LS2-2)

*The performance expectations marked with an asterisk integrate traditional science content with engineering through a Practice or Disciplinary Core Idea.
The section entitled “Disciplinary Core Ideas” is reproduced verbatim from A Framework for K-12 Science Education: Practices, Cross-Cutting Concepts, and Core Ideas. Integrated and reprinted with
permission
from the National
of Sciences.
September 2017
©2013 Achieve,
Inc. All Academy
rights reserved.
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MS.Growth, Development, and Reproduction of Organisms

MS.Growth, Development, and Reproduction of Organisms
Students who demonstrate understanding can:
MS-LS1-4. Use argument based on empirical evidence and scientific reasoning to support an explanation for how
characteristic animal behaviors and specialized plant structures affect the probability of successful reproduction
of animals and plants respectively. [Clarification Statement: Examples of behaviors that affect the probability of animal reproduction could include
nest building to protect young from cold, herding of animals to protect young from predators, and vocalization of animals and colorful plumage to attract mates for
breeding. Examples of animal behaviors that affect the probability of plant reproduction could include transferring pollen or seeds, and creating conditions for seed
germination and growth. Examples of plant structures could include bright flowers attracting butterflies that transfer pollen, flower nectar and odors that attract
insects that transfer pollen, and hard shells on nuts that squirrels bury.]

MS-LS1-5. Construct a scientific explanation based on evidence for how environmental and genetic factors influence the
growth of organisms. [Clarification Statement: Examples of local environmental conditions could include availability of food, light, space, and water.

Examples of genetic factors could include large breed cattle and species of grass affecting growth of organisms. Examples of evidence could include drought
decreasing plant growth, fertilizer increasing plant growth, different varieties of plant seeds growing at different rates in different conditions, and fish growing larger
in large ponds than they do in small ponds.] [Assessment Boundary: Assessment does not include genetic mechanisms, gene regulation, or biochemical processes.]

MS-LS3-1. Develop and use a model to describe why structural changes to genes (mutations) located on chromosomes may
affect proteins and may result in harmful, beneficial, or neutral effects to the structure and function of the
organism. [Clarification Statement: Emphasis is on conceptual understanding that changes in genetic material may result in making different proteins.]
[Assessment Boundary: Assessment does not include specific changes at the molecular level, mechanisms for protein synthesis, or specific types of mutations.]

MS-LS3-2. Develop and use a model to describe why asexual reproduction results in offspring with identical genetic
information and sexual reproduction results in offspring with genetic variation. [Clarification Statement: Emphasis is on using
models such as Punnett squares, diagrams, and simulations to describe the cause and effect relationship of gene transmission from parent(s) to offspring and
resulting genetic variation.]

MS-LS4-5. Gather and synthesize information about technologies that have changed the way humans influence the
inheritance of desired traits in organisms. [Clarification Statement: Emphasis is on synthesizing information from reliable sources about the
influence of humans on genetic outcomes in artificial selection (such as genetic modification, animal husbandry, gene therapy); and, on the impacts these
technologies have on society as well as the technologies leading to these scientific discoveries.]
The performance expectations above were developed using the following elements from the NRC document A Framework for K-12 Science Education:

Science and Engineering Practices
Developing and Using Models
Modeling in 6–8 builds on K–5 experiences and progresses to
developing, using, and revising models to describe, test, and
predict more abstract phenomena and design systems.
Develop and use a model to describe phenomena. (MSLS3-1),(MS-LS3-2)
Constructing Explanations and Designing Solutions
Constructing explanations and designing solutions in 6–8
builds on K–5 experiences and progresses to include
constructing explanations and designing solutions supported
by multiple sources of evidence consistent with scientific
knowledge, principles, and theories.
Construct a scientific explanation based on valid and reliable
evidence obtained from sources (including the students’
own experiments) and the assumption that theories and
laws that describe the natural world operate today as
they did in the past and will continue to do so in the
future. (MS-LS1-5)
Engaging in Argument from Evidence
Engaging in argument from evidence in 6–8 builds on K–5
experiences and progresses to constructing a convincing
argument that supports or refutes claims for either
explanations or solutions about the natural and designed
world(s).
Use an oral and written argument supported by empirical
evidence and scientific reasoning to support or refute an
explanation or a model for a phenomenon or a solution to
a problem. (MS-LS1-4)
Obtaining, Evaluating, and Communicating
Information
Obtaining, evaluating, and communicating information in 6–8
builds on K–5 experiences and progresses to evaluating the
merit and validity of ideas and methods.
Gather, read, and synthesize information from multiple
appropriate sources and assess the credibility, accuracy,
and possible bias of each publication and methods used,
and describe how they are supported or not supported by
evidence. (MS-LS4-5)

Disciplinary Core Ideas
LS1.B: Growth and Development of Organisms
Organisms reproduce, either sexually or asexually, and
transfer their genetic information to their offspring.

(secondary to MS-LS3-2)

Crosscutting Concepts
Cause and Effect
Cause and effect relationships may be used to
predict phenomena in natural systems. (MSLS3-2)
Phenomena may have more than one cause,
and some cause and effect relationships in
systems can only be described using
probability. (MS-LS1-4),(MS-LS1-5),(MS-LS45)
Structure and Function
Complex and microscopic structures and
systems can be visualized, modeled, and used
to describe how their function depends on the
shapes, composition, and relationships among
its parts, therefore complex natural
structures/systems can be analyzed to
determine how they function. (MS-LS3-1)

Animals engage in characteristic behaviors that increase the
odds of reproduction. (MS-LS1-4)
Plants reproduce in a variety of ways, sometimes depending on
animal behavior and specialized features for reproduction.
(MS-LS1-4)
Genetic factors as well as local conditions affect the growth of
the adult plant. (MS-LS1-5)
LS3.A: Inheritance of Traits
Genes are located in the chromosomes of cells, with each
chromosome pair containing two variants of each of many
distinct genes. Each distinct gene chiefly controls the
production of specific proteins, which in turn affects the
traits of the individual. Changes (mutations) to genes can
result in changes to proteins, which can affect the structures
------------------------------------------------and functions of the organism and thereby change traits.
Connections to Engineering, Technology,
(MS-LS3-1)
Variations of inherited traits between parent and offspring
and Applications of Science
arise from genetic differences that result from the subset of
Interdependence of Science, Engineering,
chromosomes (and therefore genes) inherited. (MS-LS3-2)
LS3.B: Variation of Traits
and Technology
In sexually reproducing organisms, each parent contributes
Engineering advances have led to important
half of the genes acquired (at random) by the offspring.
discoveries in virtually every field of science,
Individuals have two of each chromosome and hence two
and scientific discoveries have led to the
alleles of each gene, one acquired from each parent. These
development of entire industries and
versions may be identical or may differ from each other.
engineered systems. (MS-LS4-5)
(MS-LS3-2)
---------------------------------------------In addition to variations that arise from sexual reproduction,
genetic information can be altered because of mutations.
Connections to N ature of Science
Though rare, mutations may result in changes to the
structure and function of proteins. Some changes are
Science Addresses Questions About the
beneficial, others harmful, and some neutral to the
Natural and Material World
organism. (MS-LS3-1)
Scientific knowledge can describe the
LS4.B: Natural Selection
consequences of actions but does not
In artificial selection, humans have the capacity to influence
necessarily prescribe the decisions that
certain characteristics of organisms by selective breeding.
society takes. (MS-LS4-5)
One can choose desired parental traits determined by
genes, which are then passed on to offspring. (MS-LS4-5)
Connections to other DCIs in this grade-band: MS.LS1.A (MS-LS3-1); MS.LS2.A (MS-LS1-4),(MS-LS1-5); MS.LS4.A (MS-LS3-1)
Articulation to DCIs across grade-bands: 3.LS1.B (MS-LS1-4),(MS-LS1-5); 3.LS3.A (MS-LS1-5),(MS-LS3-1),(MS-LS3-2); 3.LS3.B (MS-LS3-1),(MS-LS3-2); HS.LS1.A (MS-LS3-1);
HS.LS1.B (MS-LS3-1),(MS-LS3-2); HS.LS2.A (MS-LS1-4),(MS-LS1-5); HS.LS2.D (MS-LS1-4); HS.LS3.A (MS-LS3-1),(MS-LS3-2); HS.LS3.B (MS-LS3-1),(MS-LS3-2),(MS-LS4-5);
HS.LS4.C (MS-LS4-5)

Common Core State Standards Connections:

*The performance expectations marked with an asterisk integrate traditional science content with engineering through a Practice or Disciplinary Core Idea.
The section entitled “Disciplinary Core Ideas” is reproduced verbatim from A Framework for K-12 Science Education: Practices, Cross-Cutting Concepts, and Core Ideas. Integrated and reprinted
with©2013
permission
from theInc.
National
Academy
of Sciences.
September 2017
Achieve,
All rights
reserved.
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MS.Growth, Development, and Reproduction of Organisms
ELA/Literacy –
RST.6-8.1
RST.6-8.2
RST.6-8.4

Cite specific textual evidence to support analysis of science and technical texts. (MS-LS1-4),(MS-LS1-5),(MS-LS3-1),(MS-LS3-2),(MS-LS4-5)
Determine the central ideas or conclusions of a text; provide an accurate summary of the text distinct from prior knowledge or opinions. (MS-LS15)
Determine the meaning of symbols, key terms, and other domain-specific words and phrases as they are used in a specific scientific or technical context relevant
to grades 6-8 texts and topics. (MS-LS3-1),(MS-LS3-2)
Integrate quantitative or technical information expressed in words in a text with a version of that information expressed visually (e.g., in a flowchart, diagram,
model, graph, or table). (MS-LS3-1),(MS-LS3-2)

RI.6.8

Trace and evaluate the argument and specific claims in a text, distinguishing claims that are supported by reasons and evidence from claims that are not. (MSLS1-4)
Write arguments focused on discipline content. (MS-LS1-4)

WHST.6-8.8

Write informative/explanatory texts to examine a topic and convey ideas, concepts, and information through the selection, organization, and analysis of
relevant content. (MS-LS1-5)
Gather relevant information from multiple print and digital sources, using search terms effectively; assess the credibility and accuracy of each source; and quote
or paraphrase the data and conclusions of others while avoiding plagiarism and following a standard format for citation. (MS-LS4-5)
Draw evidence from informational texts to support analysis, reflection, and research. (MS-LS1-5)

SL.8.5
Mathematics
– MP.4
6.SP.A.2

Integrate multimedia and visual displays into presentations to clarify information, strengthen claims and evidence, and add interest. (MS-LS3-1),(MS-LS3-2)

Model with mathematics. (MS-LS3-2)

6.SP.B.4

Understand that a set of data collected to answer a statistical question has a distribution which can be described by its center, spread, and overall shape. (MSLS1-4),(MS-LS1-5)

6.SP.B.5

Summarize numerical data sets in relation to their context. (MS-LS1-4),(MS-LS1-5)
Summarize numerical data sets in relation to their context. (MS-LS3-2)

*The performance expectations marked with an asterisk integrate traditional science content with engineering through a Practice or Disciplinary Core Idea.
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MS.Natural Selection and Adaptations

MS.Natural Selection and Adaptations
Students who demonstrate understanding can:
MS-LS4-1. Analyze and interpret data for patterns in the fossil record that document the existence, diversity,
extinction, and change of life forms throughout the history of life on Earth under the assumption that
natural laws operate today as in the past. [Clarification Statement: Emphasis is on finding patterns of changes in the level of complexity
of anatomical structures in organisms and the chronological order of fossil appearance in the rock layers.] [Assessment Boundary: Assessment does not
include the names of individual species or geological eras in the fossil record.]

MS-LS4-2. Apply scientific ideas to construct an explanation for the anatomical similarities and differences among
modern organisms and between modern and fossil organisms to infer evolutionary relationships. [Clarification
Statement: Emphasis is on explanations of the evolutionary relationships among organisms in terms of similarity or differences of the gross appearance of
anatomical structures.]

MS-LS4-3. Analyze displays of pictorial data to compare patterns of similarities in the embryological development
across multiple species to identify relationships not evident in the fully formed anatomy. [Clarification Statement:
Emphasis is on inferring general patterns of relatedness among embryos of different organisms by comparing the macroscopic appearance of diagrams or
pictures.] [Assessment Boundary: Assessment of comparisons is limited to gross appearance of anatomical structures in embryological development.]

MS-LS4-4. Construct an explanation based on evidence that describes how genetic variations of traits in a population
increase some individuals’ probability of surviving and reproducing in a specific environment. [Clarification
Statement: Emphasis is on using simple probability statements and proportional reasoning to construct explanations

MS-LS4-6. Use mathematical representations to support explanations of how natural selection may lead to increases
and decreases of specific traits in populations over time. [Clarification Statement: Emphasis is on using mathematical models,
probability statements, and proportional reasoning to support explanations of trends in changes to populations over time.] [Assessment Boundary:
Assessment does not include Hardy Weinberg calculations.]
The performance expectations above were developed using the following elements from the NRC document A Framework for K-12 Science Education:

Science and Engineering Practices

Disciplinary Core Ideas

Crosscutting Concepts

Analyzing and Interpreting Data
Analyzing data in 6–8 builds on K–5 experiences and
progresses to extending quantitative analysis to
investigations, distinguishing between correlation and
causation, and basic statistical techniques of data and
error analysis.
Analyze displays of data to identify linear and
nonlinear relationships. (MS-LS4-3)
Analyze and interpret data to determine similarities
and differences in findings. (MS-LS4-1)
Using Mathematics and Computational Thinking
Mathematical and computational thinking in 6–8 builds on
K–5 experiences and progresses to identifying patterns in
large data sets and using mathematical concepts to
support explanations and arguments.
Use mathematical representations to support scientific
conclusions and design solutions. (MS-LS4-6)
Constructing Explanations and Designing Solutions
Constructing explanations and designing solutions in 6–8
builds on K–5 experiences and progresses to include
constructing explanations and designing solutions
supported by multiple sources of evidence consistent with
scientific ideas, principles, and theories.
Apply scientific ideas to construct an explanation for realworld phenomena, examples, or events. (MS-LS4- 2)
Construct an explanation that includes qualitative or
quantitative relationships between variables that
describe phenomena. (MS-LS4-4)

LS4.A: Evidence of Common Ancestry and Diversity
The collection of fossils and their placement in chronological
order (e.g., through the location of the sedimentary layers in
which they are found or through radioactive dating) is known
as the fossil record. It documents the existence, diversity,
extinction, and change of many life forms throughout the
history of life on Earth. (MS-LS4-1)
Anatomical similarities and differences between various
organisms living today and between them and organisms in
the fossil record, enable the reconstruction of evolutionary
history and the inference of lines of evolutionary descent.
(MS-LS4-2)
Comparison of the embryological development of different
species also reveals similarities that show relationships not
evident in the fully-formed anatomy. (MS-LS4-3)
LS4.B: Natural Selection
Natural selection leads to the predominance of certain traits in
a population, and the suppression of others. (MS-LS4-4)
LS4.C: Adaptation
Adaptation by natural selection acting over generations is one
important process by which species change over time in
response to changes in environmental conditions. Traits that
support successful survival and reproduction in the new
environment become more common; those that do not
become less common. Thus, the distribution of traits in a
population changes. (MS-LS4-6)

Patterns
Patterns can be used to identify cause
and effect relationships. (MS-LS4-2)
Graphs, charts, and images can be used to
identify patterns in data. (MS-LS4-1),
(MS-LS4-3)
Cause and Effect
Phenomena may have more than one
cause, and some cause and effect
relationships in systems can only be
described using probability. (MS-LS44),(MS-LS4-6)
----------------------------------------------

Connections to N ature of Science

Scientific Knowledge Assumes an
Order and Consistency in Natural
Systems
Science assumes that objects and events in
natural systems occur in consistent
patterns that are understandable
through measurement and observation.
(MS-LS4-1),(MS-LS4-2)

----------------------------------------------

Connections to N ature of Science

Scientific Knowledge is Based on Empirical Evidence
Science knowledge is based upon logical and
conceptual connections between evidence and
explanations. (MS-LS4-1)
Connections to other DCIs in this grade-band: MS.LS2.A (MS-LS4-4),(MS-LS4-6); MS.LS2.C (MS-LS4-6); MS.LS3.A (MS-LS4-2),(MS-LS4-4); MS.LS3.B (MS-LS4-2),(MS-LS44),(MS-LS4-6); MS.ESS1.C (MS-LS4-1),(MS-LS4-2),(MS-LS4-6); MS.ESS2.B (MS-LS4-1)
Articulation across grade-bands: 3.LS3.B (MS-LS4-4); 3.LS4.A (MS-LS4-1),(MS-LS4-2); 3. LS4.B (MS-LS4-4); 3.LS4.C (MS-LS4-6); HS.LS2.A (MS-LS4-4),(MS-LS4-6);
HS.LS2.C (MS-LS4-6); HS.LS3.B (MS-LS4-4),(MS-LS4-6); HS.LS4.A (MS-LS4-1),(MS-LS4-2),(MS-LS4-3); HS.LS4.B (MS-LS4-4),(MS-LS4-6); HS.LS4.C (MS-LS4-4),(MS-LS46); HS.ESS1.C (MS-LS4-1),(MS-LS4-2)

Common Core State Standards Connections:
ELA/Literacy –
RST.6-8.1
RST.6-8.7
RST.6-8.9

Cite specific textual evidence to support analysis of science and technical texts, attending to the precise details of explanations or descriptions (MS-LS4-

1),(MS-LS4-2),(MS-LS4-3),(MS-LS4-4)

Integrate quantitative or technical information expressed in words in a text with a version of that information expressed visually (e.g., in a flowchart,
diagram, model, graph, or table). (MS-LS4-1),(MS-LS4-3)
Compare and contrast the information gained from experiments, simulations, video, or multimedia sources with that gained from reading a text on the
same topic. (MS-LS4-3),(MS-LS4-4)
*The performance expectations marked with an asterisk integrate traditional science content with engineering through a Practice or Disciplinary Core Idea.
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MS.Natural Selection and Adaptations
\\

WHST.6-8.2

Write informative/explanatory texts to examine a topic and convey ideas, concepts, and information through the selection, organization, and analysis of relevant
content. (MS-LS4-2),(MS-LS4-4)
Draw evidence from informational texts to support analysis, reflection, and research. (MS-LS4-2),(MS-LS4-4)

SL.8.1

Engage effectively in a range of collaborative discussions (one-on-one, in groups, teacher-led) with diverse partners on grade 6 topics, texts, and issues,
building on others’ ideas and expressing their own clearly. (MS-LS4-2),(MS-LS4-4)
Present claims and findings, emphasizing salient points in a focused, coherent manner with relevant evidence, sound valid reasoning, and well-chosen details; use
appropriate eye contact, adequate volume, and clear pronunciation. (MS-LS4-2),(MS-LS4-4)

SL.8.4

Mathematics –
MP.4

Model with mathematics. (MS-LS4-6)

6.RP.A.1

Understand the concept of a ratio and use ratio language to describe a ratio relationship between two quantities. (MS-LS4-4),(MS-LS4-6)

6.SP.B.5

Summarize numerical data sets in relation to their context. (MS-LS4-4),(MS-LS4-6)

EE.B.6

Use variables to represent numbers and write expressions when solving a real-world or mathematical problem; understand that a variable can represent an unknown
number, or, depending on the purpose at hand, any number in a specified set. (MS-LS4-1),(MS-LS4-2)
Recognize and represent proportional relationships between quantities. (MS-LS4-4),(MS-LS4-6)

RP.A.2

*The performance expectations marked with an asterisk integrate traditional science content with engineering through a Practice or Disciplinary Core Idea.
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Middle School Earth and Space Sciences
Students in middle school develop understanding of a wide range of topics in Earth and space
science (ESS) that build upon science concepts from elementary school through more advanced
content, practice, and crosscutting themes. There are six ESS standard topics in middle school:
Space Systems, History of Earth, Earth’s Interior Systems, Earth’s Surface Systems, Weather
and Climate, and Human Impacts. The content of the performance expectations are based on
current community-based geoscience literacy efforts such as the Earth Science Literacy
Principles (Wysession et al., 2012), and is presented with a greater emphasis on an Earth
Systems Science approach. The performance expectations strongly reflect the many societally
relevant aspects of ESS (resources, hazards, environmental impacts) as well as related
connections to engineering and technology. While the performance expectations shown in
middle school ESS couple particular practices with specific disciplinary core ideas, instructional
decisions should include use of many practices that lead to the performance expectations.
The performance expectations in MS.Space Systems help students formulate answers to the
questions: “What is Earth’s place in the Universe?” and “What makes up our solar system and
how can the motion of Earth explain seasons and eclipses?” Two sub-ideas from the NRC
Framework are addressed in these performance expectations: ESS1.A and ESS1.B. Middle school
students can examine the Earth’s place in relation to the solar system, Milky Way galaxy, and
universe. There is a strong emphasis on a systems approach, using models of the solar system to
explain astronomical and other observations of the cyclic patterns of eclipses, tides, and
seasons. There is also a strong connection to engineering through the instruments and
technologies that have allowed us to explore the objects in our solar system and obtain the data
that support the theories that explain the formation and evolution of the universe. The
crosscutting concepts of patterns; scale, proportion, and quantity; systems and system models;
and interdependence of science, engineering, and technology are called out as organizing
concepts for these disciplinary core ideas. In the MS.Space Systems performance expectations,
students are expected to demonstrate proficiency in developing and using models and analyzing
and interpreting data; and to use these practices to demonstrate understanding of the core
ideas.
The performance expectations in MS.History of Earth help students formulate answers to the
questions: “How do people figure out that the Earth and life on Earth have changed over time?”
and “How does the movement of tectonic plates impact the surface of Earth?” Four sub-ideas
from the NRC Framework are addressed in these performance expectations: ESS1.C, ESS2.A,
ESS2.B, and ESS2.C. Students can examine geoscience
data in order to understand the processes and events in Earth’s history. Important
concepts in this topic are “Scale, Proportion, and Quantity” and “Stability and Change,” in
relation to the different ways geologic processes operate over the long expanse of geologic
time. An important aspect of the history of Earth is that geologic events and conditions have
affected the evolution of life, but different life forms have also played
important roles in altering Earth’s systems. In the MS.History of Earth performance
expectations, students are expected to demonstrate proficiency in analyzing and
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interpreting data, and constructing explanations; and to use these practices to
demonstrate understanding of the core ideas.
The performance expectations in MS.Earth’s Systems help students formulate answers to the
questions: “How do the materials in and on Earth’s crust change over time?” and “How does
water influence weather, circulate in the oceans, and shape Earth’s surface?” Three sub-ideas
from the NRC Framework are addressed in these performance expectations: ESS2.A, ESS2.C,
and ESS3.A. Students understand how Earth’s geosystems operate by modeling the flow of
energy and cycling of matter within and among different systems. Students can investigate the
controlling properties of important materials and construct explanations based on the analysis
of real geoscience data. Of special importance in both topics are the ways that geoscience
processes provide resources needed by society but also cause natural hazards that present risks
to society; both involve technological challenges, for the identification and development of
resources and for the mitigation of hazards. The crosscutting concepts of cause and effect,
energy and matter, and stability and change are called out as organizing
concepts for these disciplinary core ideas. In the MS.Earth’s Systems performance expectations,
students are expected to demonstrate proficiency in developing and using models and
constructing explanations; and to use these practices to demonstrate understanding of the
core ideas.
The performance expectations in MS.Weather and Climate help students formulate an answer to
the question: “What factors interact and influence weather and climate?” Three sub-ideas
from the NRC Framework are addressed in these performance expectations: ESS2.C, ESS2.D,
and ESS3.D. Students can construct and use models to develop understanding of the factors
that control weather and climate. A systems approach is also important here, examining the
feedbacks between systems as energy from the sun is transferred between systems and
circulates though the ocean and atmosphere. The crosscutting concepts of cause and effect,
systems and system models, and stability and change are called out as organizing concepts for
these disciplinary core ideas. In the MS.Weather and Climate performance expectations,
students are expected to demonstrate proficiency in asking questions, developing and using
models, and planning and carrying out investigations; and to use these practices to
demonstrate understanding of the core ideas.
The performance expectations in MS.Human Impacts help students formulate answers to the
questions: “How can natural hazards be predicted?” and “How do human activities affect Earth
systems?” Two sub-ideas from the NRC Framework are addressed in these performance
expectations: ESS3.B and ESS3.C. Students understand the ways that human activities impacts
Earth’s other systems. Students can use many different practices to understand the significant
and complex issues surrounding human uses of land, energy, mineral, and water resources and
the resulting impacts of their development. The crosscutting concepts of patterns; cause and
effect; and interdependence of science, engineering, and technology are called out as
organizing concepts for these disciplinary core ideas.
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MS.Space Systems

MS.Space Systems
Students who demonstrate understanding can:
MS-ESS1-1. Develop and use a model of the Earth-sun-moon system to describe the cyclic patterns of lunar phases,
eclipses of the sun and moon, and seasons. [Clarification Statement: Examples of models can be physical, graphical, or conceptual.]
MS-ESS1-2. Develop and use a model to describe the role of gravity in the motions within galaxies and the solar system.

MS-ESS1-3.

[Clarification Statement: Emphasis for the model is on gravity as the force that holds together the solar system and Milky Way galaxy and controls orbital motions
within them. Examples of models can be physical (such as the analogy of distance along a football field or computer visualizations of elliptical orbits) or conceptual
(such as mathematical proportions relative to the size of familiar objects such as students’ school or state).] [Assessment Boundary: Assessment does not include
Kepler’s Laws of orbital motion or the apparent retrograde motion of the planets as viewed from Earth.]

Analyze and interpret data to determine scale properties of objects in the solar system. [Clarification Statement:

Emphasis is on the analysis of data from Earth-based instruments, space-based telescopes, and spacecraft to determine similarities and differences among solar
system objects. Examples of scale properties include the sizes of an object’s layers (such as crust and atmosphere), surface features (such as volcanoes), and
orbital radius. Examples of data include statistical information, drawings and photographs, and models.] [Assessment Boundary: Assessment does not include
recalling facts about properties of the planets and other solar system bodies.]
The performance expectations above were developed using the following elements from the NRC document A Framework for K-12 Science Education:

Science and Engineering Practices

Disciplinary Core Ideas

Developing and Using Models
Modeling in 6–8 builds on K–5 experiences and
progresses to developing, using, and revising
models to describe, test, and predict more
abstract phenomena and design systems.
Develop and use a model to describe
phenomena. (MS-ESS1-1),(MS-ESS1-2)
Analyzing and Interpreting Data
Analyzing data in 6–8 builds on K–5 experiences
and progresses to extending quantitative analysis
to investigations, distinguishing between
correlation and causation, and basic statistical
techniques of data and error analysis.
Analyze and interpret data to determine
similarities and differences in findings. (MSESS1-3)

ESS1.A: The Universe and Its Stars
Patterns of the apparent motion of the sun, the moon, and stars in
the sky can be observed, described, predicted, and explained
with models. (MS-ESS1-1)
Earth and its solar system are part of the Milky Way galaxy, which is
one of many galaxies in the universe. (MS-ESS1-2)
ESS1.B: Earth and the Solar System
The solar system consists of the sun and a collection of objects,
including planets, their moons, and asteroids that are held in orbit
around the sun by its gravitational pull on them. (MS-ESS12),(MS-ESS1-3)
This model of the solar system can explain eclipses of the sun and
the moon. Earth’s spin axis is fixed in direction over the shortterm but tilted relative to its orbit around the sun. The seasons
are a result of that tilt and are caused by the differential intensity
of sunlight on different areas of Earth across the year. (MS-ESS11)
The solar system appears to have formed from a disk of dust and
gas, drawn together by gravity. (MS-ESS1-2)

Crosscutting Concepts
Patterns
Patterns can be used to identify cause and effect
relationships. (MS-ESS1-1)
Scale, Proportion, and Quantity
Time, space, and energy phenomena can be
observed at various scales using models to study
systems that are too large or too small. (MS-ESS13)
Systems and System Models
Models can be used to represent systems and their
interactions. (MS-ESS1-2)
----------------------------------------------

Connections to Engineering, Technology,
and Applications of Science
Interdependence of Science, Engineering, and
Technology
Engineering advances have led to important
discoveries in virtually every field of science and
scientific discoveries have led to the development
of entire industries and engineered systems. (MSESS1-3)
-----------------------------------------------

Connections to N ature of Science

Scientific Knowledge Assumes an Order and
Consistency in Natural Systems
Science assumes that objects and events in natural
systems occur in consistent patterns that are
understandable through measurement and
observation. (MS-ESS1-1),(MS-ESS1-2)
Connections to other DCIs in this grade-band: MS.PS2.A (MS-ESS1-1),(MS-ESS1-2); MS.PS2.B (MS-ESS1-1),(MS-ESS1-2); MS.ESS2.A (MS-ESS1-3)
Articulation of DCIs across grade-bands: 3.PS2.A (MS-ESS1-1),(MS-ESS1-2); 5.PS2.B (MS-ESS1-1),(MS-ESS1-2); 5.ESS1.A (MS-ESS1-2); 5.ESS1.B (MS-ESS1-1),(MS-ESS1-2),(MSESS1-3); HS.PS2.A (MS-ESS1-1),(MS-ESS1-2); HS.PS2.B (MS-ESS1-1),(MS-ESS1-2); HS.ESS1.A (MS-ESS1-2); HS.ESS1.B (MS-ESS1-1),(MS-ESS1-2),(MS-ESS1-3); HS.ESS2.A (MSESS1-3)

Common Core State Standards Connections:
ELA/Literacy –

RST.6-8.1
RST.6-8.7
SL.8.5

Mathematics –

MP.2
MP.4
RP.A.1
RP.A.2
EE.B.6
EE.B.4

Cite specific textual evidence to support analysis of science and technical texts. (MS-ESS1-3)
Integrate quantitative or technical information expressed in words in a text with a version of that information expressed visually (e.g., in a flowchart, diagram,
model, graph, or table). (MS-ESS1-3)
Integrate multimedia and visual displays into presentations to clarify information, strengthen claims and evidence, and add interest. (MS-ESS1-1),(MS-ESS1-2)
Reason abstractly and quantitatively. (MS-ESS1-3)
Model with mathematics. (MS-ESS1-1),(MS-ESS1-2)
Understand the concept of a ratio and use ratio language to describe a ratio relationship between two quantities. (MS-ESS1-1),(MS-ESS1-2).(MS-ESS1-3)
Recognize and represent proportional relationships between quantities. (MS-ESS1-1),(MS-ESS1-2).(MS-ESS1-3)
Use variables to represent numbers and write expressions when solving a real-world or mathematical problem; understand that a variable can represent an
unknown number, or, depending on the purpose at hand, any number in a specified set. (MS-ESS1-2)
Use variables to represent quantities in a real-world or mathematical problem, and construct simple equations and inequalities to solve problems by reasoning
about the quantities. (MS-ESS1-2)
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MS.History of Earth

MS.History of Earth
Students who demonstrate understanding can:
MS-ESS1-4. Construct a scientific explanation based on evidence from rock strata for how the geologic time scale is used to
organize Earth’s 4.6-billion-year-old history. [Clarification Statement: Emphasis is on how analyses of rock formations and the fossils they

MS-ESS2-2.

MS-ESS2-3.

contain are used to establish relative ages of major events in Earth’s history. Examples of Earth’s major events could range from being very recent (such as the last
Ice Age or the earliest fossils of homo sapiens) to very old (such as the formation of Earth or the earliest evidence of life). Examples can include the formation of
mountain chains and ocean basins, the evolution or extinction of particular living organisms, or significant volcanic eruptions.] [Assessment Boundary: Assessment
does not include recalling the names of specific periods or epochs and events within them.]

Construct an explanation based on evidence for how geoscience processes have changed Earth’s surface at
varying time and spatial scales. [Clarification Statement: Emphasis is on how processes change Earth’s surface at time and spatial scales that can be
large (such as slow plate motions or the uplift of large mountain ranges) or small (such as rapid landslides or microscopic geochemical reactions), and how many
geoscience processes (such as earthquakes, volcanoes, and meteor impacts) usually behave gradually but are punctuated by catastrophic events. Examples of
geoscience processes include surface weathering and deposition by the movements of water, ice, and wind. Emphasis is on geoscience processes that shape local
geographic features, where appropriate.]

Analyze and interpret data on the distribution of fossils and rocks, continental shapes, and seafloor structures to
provide evidence of the past plate motions. [Clarification Statement: Examples of data include similarities of rock and fossil types on different

continents, the shapes of the continents (including continental shelves), and the locations of ocean structures (such as ridges, fracture zones, and trenches).]
[Assessment Boundary: Paleomagnetic anomalies in oceanic and continental crust are not assessed.]
The performance expectations above were developed using the following elements from the NRC document A Framework for K-12 Science Education:

Science and Engineering Practices

Analyzing and Interpreting Data
Analyzing data in 6–8 builds on K–5 and progresses to extending
quantitative analysis to investigations, distinguishing between
correlation and causation, and basic statistical techniques of
data and error analysis.
Analyze and interpret data to provide evidence for
phenomena. (MS-ESS2-3)
Constructing Explanations and Designing Solutions
Constructing explanations and designing solutions in 6–8 builds
on K–5 experiences and progresses to include constructing
explanations and designing solutions supported by multiple
sources of evidence consistent with scientific ideas, principles,
and theories.
Construct a scientific explanation based on valid and reliable
evidence obtained from sources (including the students’
own experiments) and the assumption that theories and
laws that describe the natural world operate today as they
did in the past and will continue to do so in the future. (MSESS1-4),(MS-ESS2-2)
--------------------------------------------------

Connections to N ature of Science

Disciplinary Core Ideas
ESS1.C: The History of Planet Earth
The geologic time scale interpreted from rock strata provides a way to
organize Earth’s history. Analyses of rock strata and the fossil
record provide only relative dates, not an absolute scale. (MS-ESS14)
Tectonic processes continually generate new ocean sea floor at
ridges and destroy old sea floor at trenches. (HS.ESS1.C GBE)

(secondary to MS-ESS2-3)

ESS2.A: Earth’s Materials and Systems
The planet’s systems interact over scales that range from
microscopic to global in size, and they operate over fractions of a
second to billions of years. These interactions have shaped Earth’s
history and will determine its future. (MS-ESS2-2)
ESS2.B: Plate Tectonics and Large-Scale System Interactions
Maps of ancient land and water patterns, based on investigations of
rocks and fossils, make clear how Earth’s plates have moved great
distances, collided, and spread apart. (MS-ESS2-3)
ESS2.C: The Roles of Water in Earth’s Surface Processes
Water’s movements—both on the land and underground—cause
weathering and erosion, which change the land’s surface features
and create underground formations. (MS-ESS2-2)

Crosscutting Concepts
Patterns
Patterns in rates of change and other
numerical relationships can provide
information about natural systems.
(MS-ESS2-3)
Scale Proportion and Quantity
Time, space, and energy phenomena
can be observed at various scales
using models to study systems that
are too large or too small. (MS-ESS14),(MS-ESS2-2)

Scientific Knowledge is Open to Revision in Light of New
Evidence
Science findings are frequently revised and/or reinterpreted
based on new evidence. (MS-ESS2-3)
Connections to other DCIs in this grade-band: MS.PS1.B (MS-ESS2-2); MS.LS2.B (MS-ESS2-2); MS.LS4.A (MS-ESS1-4),(MS-ESS2-3); MS.LS4.C (MS-ESS1-4)
Articulation of DCIs across grade-bands: 3.LS4.A (MS-ESS1-4),(MS-ESS2-3); 3.LS4.C (MS-ESS1-4); 3.ESS3.B (MS-ESS2-3); 4.ESS1.C (MS-ESS1-4),(MS-ESS2-2),(MS-ESS2-3);
4.ESS2.A (MS-ESS2-2); 4.ESS2.B (MS-ESS2-3); 4.ESS2.E (MS-ESS2-2); 4.ESS3.B (MS-ESS2-3); 5.ESS2.A (MS-ESS2-2); HS.PS1.C (MS-ESS1-4); HS.PS3.D (MS-ESS2-2); HS.LS2.B
(MS-ESS2-2); HS.LS4.A (MS-ESS1-4),(MS-ESS2-3); HS.LS4.C (MS-ESS1-4),(MS-ESS2-3); HS.ESS1.C (MS-ESS1-4),(MS-ESS2-2),(MS-ESS2-3); HS.ESS2.A (MS-ESS1-4),(MS-ESS22),(MS-ESS2-3); HS.ESS2.B (MS-ESS2-2),(MS-ESS2-3); HS.ESS2.C (MS-ESS2-2); HS.ESS2.D (MS-ESS2-2); HS.ESS2.E (MS-ESS2-2); HS.ESS3.D (MS-ESS2-2)

Common Core State Standards Connections:
ELA/Literacy –
RST.6-8.1
RST.6-8.7

RST.6-8.9
WHST.6-8.2
SL.8.5

Mathematics –
MP.2
EE.B.6
EE.B.4

Cite specific textual evidence to support analysis of science and technical texts. (MS-ESS1-4),(MS-ESS2-2),(MS-ESS2-3)
Integrate quantitative or technical information expressed in words in a text with a version of that information expressed visually (e.g., in a flowchart, diagram,
model, graph, or table). (MS-ESS2-3)
Compare and contrast the information gained from experiments, simulations, video, or multimedia sources with that gained from reading a text on the same topic.
(MS-ESS2-3)
Write informative/explanatory texts to examine a topic and convey ideas, concepts, and information through the selection, organization, and analysis of relevant
content. (MS-ESS1-4),(MS-ESS2-2)
Integrate multimedia and visual displays into presentations to clarify information, strengthen claims and evidence, and add interest. (MS-ESS2-2)
Reason abstractly and quantitatively. (MS-ESS2-2),(MS-ESS2-3)
Use variables to represent numbers and write expressions when solving a real-world or mathematical problem; understand that a variable can represent an
unknown number, or, depending on the purpose at hand, any number in a specified set. (MS-ESS1-4),(MS-ESS2-2),(MS-ESS2-3)
Use variables to represent quantities in a real-world or mathematical problem, and construct simple equations and inequalities to solve problems by reasoning
about the quantities. (MS-ESS1-4),(MS-ESS2-2),(MS-ESS2-3)
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MS.Earth’s Systems

MS.Earth’s Systems
Students who demonstrate understanding can:
MS-ESS2-1.
Develop a model to describe the cycling of Earth’s materials and the flow of energy that drives this process.
MS-ESS2-4.

MS-ESS3-1.

[Clarification Statement: Emphasis is on the processes of melting, crystallization, weathering, deformation, and sedimentation, which act together to form minerals
and rocks through the cycling of Earth’s materials.] [Assessment Boundary: Assessment does not include the identification and naming of minerals.]

Develop a model to describe the cycling of water through Earth’s systems driven by energy from the sun and
the force of gravity. [Clarification Statement: Emphasis is on the ways water changes its state as it moves through the multiple pathways of the

hydrologic cycle. Examples of models can be conceptual or physical.] [Assessment Boundary: A quantitative understanding of the latent heats of vaporization and
fusion is not assessed.]

Construct a scientific explanation based on evidence for how the uneven distributions of Earth’s mineral,
energy, and groundwater resources are the result of past and current geoscience processes. [Clarification Statement:

Emphasis is on how these resources are limited and typically non-renewable, and how their distributions are significantly changing as a result of removal by
humans. Examples of uneven distributions of resources as a result of past processes include but are not limited to petroleum (locations of the burial of organic
marine sediments and subsequent geologic traps), metal ores (locations of past volcanic and hydrothermal activity associated with subduction zones), and soil
(locations of active weathering and/or deposition of rock).]
The performance expectations above were developed using the following elements from the NRC document A Framework for K-12 Science Education:

Science and Engineering Practices

Disciplinary Core Ideas

Developing and Using Models
Modeling in 6–8 builds on K–5 experiences and progresses to
developing, using, and revising models to describe, test, and
predict more abstract phenomena and design systems.
Develop and use a model to describe phenomena. (MSESS2-1)
Develop a model to describe unobservable mechanisms.
(MS-ESS2-4)
Constructing Explanations and Designing Solutions
Constructing explanations and designing solutions in 6–8 builds
on K–5 experiences and progresses to include constructing
explanations and designing solutions supported by multiple
sources of evidence consistent with scientific ideas, principles,
and theories.
Construct a scientific explanation based on valid and reliable
evidence obtained from sources (including the students’
own experiments) and the assumption that theories and
laws that describe the natural world operate today as
they did in the past and will continue to do so in the
future. (MS-ESS3-1)

ESS2.A: Earth’s Materials and Systems
All Earth processes are the result of energy flowing and matter
cycling within and among the planet’s systems. This energy is
derived from the sun and Earth’s hot interior. The energy that
flows and matter that cycles produce chemical and physical
changes in Earth’s materials and living organisms. (MS-ESS2-1)
ESS2.C: The Roles of Water in Earth’s Surface Processes
Water continually cycles among land, ocean, and atmosphere via
transpiration, evaporation, condensation and crystallization, and
precipitation, as well as downhill flows on land. (MS-ESS2-4)
Global movements of water and its changes in form are
propelled by sunlight and gravity. (MS-ESS2-4)
ESS3.A: Natural Resources
Humans depend on Earth’s land, ocean, atmosphere, and
biosphere for many different resources. Minerals, fresh water,
and biosphere resources are limited, and many are not
renewable or replaceable over human lifetimes. These resources
are distributed unevenly around the planet as a result of past
geologic processes. (MS-ESS3-1)

Crosscutting Concepts
Cause and Effect
Cause and effect relationships may be
used to predict phenomena in natural or
designed systems. (MS-ESS3-1)
Energy and Matter
Within a natural or designed system, the
transfer of energy drives the motion
and/or cycling of matter. (MS-ESS2-4)
Stability and Change
Explanations of stability and change in
natural or designed systems can be
constructed by examining the changes
over time and processes at different
scales, including the atomic scale. (MSESS2-1)
------------------------------------------

Connections to Engineering, Technology,
and Applications of Science

Influence of Science, Engineering, and
Technology on Society and the Natural
World
All human activity draws on natural
resources and has both short and longterm consequences, positive as well as
negative, for the health of people and the
natural environment. (MS-ESS3-1)
Connections to other DCIs in this grade-band: MS.PS1.A (MS-ESS2-1),(MS-ESS2-4),(MS-ESS3-1); MS.PS1.B (MS-ESS2-1),(MS-ESS3-1); MS.PS2.B (MS-ESS2-4); MS.PS3.A (MSESS2-4); MS.PS3.B (MS-ESS2-1); MS.PS3.D (MS-ESS2-4); MS.LS2.B (MS-ESS2-1); MS.LS2.C (MS-ESS2-1); MS.ESS1.B (MS-ESS2-1); MS.ESS2.D (MS-ESS3-1); MS.ESS3.C (MSESS2-1)
Articulation of DCIs across grade-bands: 3.PS2.A (MS-ESS2-4); 4.PS3.B (MS-ESS2-1),(MS-ESS2-4); 4.PS3.D (MS-ESS3-1); 4.ESS2.A (MS-ESS2-1); 4.ESS3.A (MS-ESS3-1); 5.PS2.B
(MS-ESS2-4); 5.ESS2.A (MS-ESS2-1); 5.ESS2.C (MS-ESS2-4); HS.PS1.B (MS-ESS2-1); HS.PS2.B (MS-ESS2-4); HS.PS3.B (MS-ESS2-1),(MS-ESS2-4),(MS-ESS3-1); HS.PS4.B (MSESS2-4); HS.LS1.C (MS-ESS2-1),(MS-ESS3-1); HS.LS2.B (MS-ESS2-1); HS.ESS2.A (MS-ESS2-1),(MS-ESS2-4),(MS-ESS3-1); HS.ESS2.B (MS-ESS3-1); HS.ESS2.C (MS-ESS2-1),(MSESS2-4),(MS-ESS3-1); HS.ESS2.D (MS-ESS2-4); HS.ESS2.E (MS-ESS2-1); HS.ESS3.A (MS-ESS3-1)

Common Core State Standards Connections:
ELA/Literacy –

RST.6-8.1
WHST.6-8.2
WHST.6-8.9
SL.8.5

Mathematics –
EE.B.6
EE.B.4

Cite specific textual evidence to support analysis of science and technical texts. (MS-ESS3-1)
Write informative/explanatory texts to examine a topic and convey ideas, concepts, and information through the selection, organization, and analysis of relevant
content. (MS-ESS3-1)
Draw evidence from informational texts to support analysis, reflection, and research. (MS-ESS3-1)
Integrate multimedia and visual displays into presentations to clarify information, strengthen claims and evidence, and add interest. (MS-ESS2-1)
Use variables to represent numbers and write expressions when solving a real-world or mathematical problem; understand that a variable can represent an
unknown number, or, depending on the purpose at hand, any number in a specified set. (MS-ESS3-1)
Use variables to represent quantities in a real-world or mathematical problem, and construct simple equations and inequalities to solve problems by reasoning
about the quantities. (MS-ESS3-1)
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MS.Weather and Climate

MS.Weather and Climate
Students who demonstrate understanding can:
MS-ESS2-5. Collect data to provide evidence for how the motions and complex interactions of air masses result in changes in
weather conditions. [Clarification Statement: Emphasis is on how air masses flow from regions of high pressure to low pressure, causing weather (defined

MS-ESS2-6.

MS-ESS3-5.

by temperature, pressure, humidity, precipitation, and wind) at a fixed location to change over time, and how sudden changes in weather can result when different air
masses collide. Emphasis is on how weather can be predicted within probabilistic ranges. Examples of data can be provided to students (such as weather maps,
diagrams, and visualizations) or obtained through laboratory experiments (such as with condensation).] [Assessment Boundary: Assessment does not include
recalling the names of cloud types or weather symbols used on weather maps or the reported diagrams from weather stations.]

Develop and use a model to describe how unequal heating and rotation of the Earth cause patterns of
atmospheric and oceanic circulation that determine regional climates. [Clarification Statement: Emphasis is on how patterns vary by
latitude, altitude, and geographic land distribution. Emphasis of atmospheric circulation is on the sunlight-driven latitudinal banding, the Coriolis effect, and resulting
prevailing winds; emphasis of ocean circulation is on the transfer of heat by the global ocean convection cycle, which is constrained by the Coriolis effect and the
outlines of continents. Examples of models can be diagrams, maps and globes, or digital representations.] [Assessment Boundary: Assessment does not include the
dynamics of the Coriolis effect.]

Ask questions to clarify evidence of the factors that have caused the rise in global temperatures over the past
century. [Clarification Statement: Examples of factors include human activities (such as fossil fuel combustion, cement production, and agricultural activity) and

natural processes (such as changes in incoming solar radiation or volcanic activity). Examples of evidence can include tables, graphs, and maps of global and regional
temperatures, atmospheric levels of gases such as carbon dioxide and methane, and the rates of human activities. Emphasis is on the major role that human activities
play in causing the rise in global temperatures.]
The performance expectations above were developed using the following elements from the NRC document A Framework for K-12 Science Education:

Science and Engineering Practices

Disciplinary Core Ideas

Crosscutting Concepts

Asking Questions and Defining Problems
Asking questions and defining problems in 6–8 builds on K–5
experiences and progresses to specifying relationships between
variables, and clarifying arguments and models.
Ask questions to identify and clarify evidence of an
argument. (MS-ESS3-5)
Developing and Using Models
Modeling in 6–8 builds on K–5 experiences and progresses to
developing, using, and revising models to describe, test, and
predict more abstract phenomena and design systems.
Develop and use a model to describe phenomena. (MSESS2-6)
Planning and Carrying Out Investigations
Planning and carrying out investigations in 6-8 builds on K-5
experiences and progresses to include investigations that use
multiple variables and provide evidence to support explanations
or solutions.
Collect data to produce data to serve as the basis for
evidence to answer scientific questions or test design
solutions under a range of conditions. (MS-ESS2-5)

ESS2.C: The Roles of Water in Earth’s Surface Processes
Cause and Effect
The complex patterns of the changes and the movement of water in
Cause and effect relationships may be
the atmosphere, determined by winds, landforms, and ocean
used to predict phenomena in natural
temperatures and currents, are major determinants of local
or designed systems. (MS-ESS2-5)
Systems and System Models
weather patterns. (MS-ESS2-5)
Variations in density due to variations in temperature and salinity
Models can be used to represent systems
drive a global pattern of interconnected ocean currents. (MS-ESS2and their interactions—such as inputs,
6)
processes and outputs—and energy,
ESS2.D: Weather and Climate
matter, and information flows within
Weather and climate are influenced by interactions involving sunlight,
systems. (MS-ESS2-6)
Stability and Change
the ocean, the atmosphere, ice, landforms, and living things.
These interactions vary with latitude, altitude, and local and
Stability might be disturbed either by
regional geography, all of which can affect oceanic and
sudden events or gradual changes that
atmospheric flow patterns. (MS-ESS2-6)
accumulate over time. (MS-ESS3-5)
Because these patterns are so complex, weather can only be
predicted probabilistically. (MS-ESS2-5)
The ocean exerts a major influence on weather and climate by
absorbing energy from the sun, releasing it over time, and globally
redistributing it through ocean currents. (MS-ESS2-6)
ESS3.D: Global Climate Change
Human activities, such as the release of greenhouse gases from
burning fossil fuels, are major factors in the current rise in Earth’s
mean surface temperature (global warming). Reducing the level of
climate change and reducing human vulnerability to whatever
climate changes do occur depend on the understanding of climate
science, engineering capabilities, and other kinds of knowledge,
such as understanding of human behavior and on applying that
knowledge wisely in decisions and activities. (MS-ESS3-5)
Connections to other DCIs in this grade-band: MS.PS1.A (MS-ESS2-5); MS.PS2.A (MS-ESS2-5),(MS-ESS2-6); MS.PS3.A (MS-ESS2-5),(MS-ESS3-5); MS.PS3.B (MS-ESS2-5),(MS-ESS26); MS.PS4.B (MS-ESS2-6)
Articulation of DCIs across grade-bands: 3.PS2.A (MS-ESS2-6); 3.ESS2.D (MS-ESS2-5),(MS-ESS2-6); 5.ESS2.A (MS-ESS2-5),(MS-ESS2-6); HS.PS2.B (MS-ESS2-6); HS.PS3.B (MSESS2-6),(MS-ESS3-5); HS.PS3.D (MS-ESS2-6); HS.PS4.B (MS-ESS3-5); HS.ESS1.B (MS-ESS2-6); HS.ESS2.A (MS-ESS2-6),(MS-ESS3-5); HS.ESS2.C (MS-ESS2-5); HS.ESS2.D (MSESS2-5),(MS-ESS2-6),(MS-ESS3-5); HS.ESS3.C (MS-ESS3-5); HS.ESS3.D (MS-ESS3-5)

Common Core State Standards Connections:
ELA/Literacy –

RST.6-8.1
RST.6-8.9

WHST.6-8.8
SL.8.5

Mathematics –
MP.2
6.NS.C.5

EE.B.6
EE.B.4

Cite specific textual evidence to support analysis of science and technical texts. (MS-ESS2-5),(MS-ESS3-5)
Compare and contrast the information gained from experiments, simulations, video, or multimedia sources with that gained from reading a text on the same topic.
(MS-ESS2-5)
Gather relevant information from multiple print and digital sources, using search terms effectively; assess the credibility and accuracy of each source; and quote or
paraphrase the data and conclusions of others while avoiding plagiarism and following a standard format for citation. (MS-ESS2-5)
Integrate multimedia and visual displays into presentations to clarify information, strengthen claims and evidence, and add interest. (MS-ESS2-6)

Reason abstractly and quantitatively. (MS-ESS2-5),(MS-ESS3-5)
Understand that positive and negative numbers are used together to describe quantities having opposite directions or values (e.g., temperature above/below zero,
elevation above/below sea level, credits/debits, positive/negative electric charge); use positive and negative numbers to represent quantities in real-world contexts,
explaining the meaning of 0 in each situation. (MS-ESS2-5)
Use variables to represent numbers and write expressions when solving a real-world or mathematical problem; understand that a variable can represent an
unknown number, or, depending on the purpose at hand, any number in a specified set. (MS-ESS3-5)
Use variables to represent quantities in a real-world or mathematical problem, and construct simple equations and inequalities to solve problems by reasoning
about the quantities. (MS-ESS3-5)
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MS.Human Impacts

MS.Human Impacts
Students who demonstrate understanding can:
MS-ESS3-2.
Analyze and interpret data on natural hazards to forecast future catastrophic events and inform the development
of technologies to mitigate their effects. [Clarification Statement: Emphasis is on how some natural hazards, such as volcanic eruptions and

MS-ESS3-3.

MS-ESS3-4.

severe weather, are preceded by phenomena that allow for reliable predictions, but others, such as earthquakes, occur suddenly and with no notice, and thus are
not yet predictable. Examples of natural hazards can be taken from interior processes (such as earthquakes and volcanic eruptions), surface processes (such as mass
wasting and tsunamis), or severe weather events (such as hurricanes, tornadoes, and floods). Examples of data can include the locations, magnitudes, and
frequencies of the natural hazards. Examples of technologies can be global (such as satellite systems to monitor hurricanes or forest fires) or local (such as building
basements in tornado-prone regions or reservoirs to mitigate droughts).]

Apply scientific principles to design a method for monitoring and minimizing a human impact on the
environment.* [Clarification Statement: Examples of the design process include examining human environmental impacts, assessing the kinds of solutions

that are feasible, and designing and evaluating solutions that could reduce that impact. Examples of human impacts can include water usage (such as the withdrawal
of water from streams and aquifers or the construction of dams and levees), land usage (such as urban development, agriculture, or the removal of wetlands), and
pollution (such as of the air, water, or land).]

Construct an argument supported by evidence for how increases in human population and per-capita
consumption of natural resources impact Earth’s systems. [Clarification Statement: Examples of evidence include grade-appropriate

databases on human populations and the rates of consumption of food and natural resources (such as freshwater, mineral, and energy). Examples of impacts can
include changes to the appearance, composition, and structure of Earth’s systems as well as the rates at which they change. The consequences of increases in
human populations and consumption of natural resources are described by science, but science does not make the decisions for the actions society takes.]
The performance expectations above were developed using the following elements from the NRC document A Framework for K-12 Science Education:

Science and Engineering Practices

Disciplinary Core Ideas

Crosscutting Concepts

Analyzing and Interpreting Data
Analyzing data in 6–8 builds on K–5 experiences
and progresses to extending quantitative analysis
to investigations, distinguishing between
correlation and causation, and basic statistical
techniques of data and error analysis.
Analyze and interpret data to determine
similarities and differences in findings. (MSESS3-2)
Constructing Explanations and Designing
Solutions
Constructing explanations and designing solutions
in 6–8 builds on K–5 experiences and progresses to
include constructing explanations and designing
solutions supported by multiple sources of evidence
consistent with scientific ideas, principles, and
theories.
Apply scientific principles to design an object,
tool, process or system. (MS-ESS3-3)
Engaging in Argument from Evidence
Engaging in argument from evidence in 6–8 builds
on K–5 experiences and progresses to constructing
a convincing argument that supports or refutes
claims for either explanations or solutions about
the natural and designed world(s).
Construct an oral and written argument supported
by empirical evidence and scientific reasoning
to support or refute an explanation or a model
for a phenomenon or a solution to a
problem. (MS-ESS3-4)

ESS3.B: Natural Hazards
Mapping the history of natural hazards in a region, combined with an
understanding of related geologic forces can help forecast the
locations and likelihoods of future events. (MS-ESS3-2)
ESS3.C: Human Impacts on Earth Systems
Human activities have significantly altered the biosphere, sometimes
damaging or destroying natural habitats and causing the extinction of
other species. But changes to Earth’s environments can have different
impacts (negative and positive) for different living things. (MS-ESS3-3)
Typically as human populations and per-capita consumption of natural
resources increase, so do the negative impacts on Earth unless the
activities and technologies involved are engineered otherwise. (MSESS3-3),(MS-ESS3-4)

Patterns
Graphs, charts, and images can be used to
identify patterns in data. (MS-ESS3-2)
Cause and Effect
Relationships can be classified as causal or
correlational, and correlation does not necessarily
imply causation. (MS-ESS3-3)
Cause and effect relationships may be used to
predict phenomena in natural or designed
systems. (MS-ESS3-4)
------------------------------------------------

Connections to Engineering, Technology,
and Applications of Science

Influence of Science, Engineering, and
Technology on Society and the Natural World
All human activity draws on natural resources and
has both short and long-term consequences,
positive as well as negative, for the health of
people and the natural environment. (MS-ESS3-4)
The uses of technologies and any limitations on
their use are driven by individual or societal
needs, desires, and values; by the findings of
scientific research; and by differences in such
factors as climate, natural resources, and
economic conditions. Thus technology use varies
from region to region and over time.
(MS-ESS3-2),(MS-ESS3-3)
-----------------------------------------------

Connections to N ature of Science

Science Addresses Questions About the Natural
and Material World
Scientific knowledge can describe the consequences
of actions but does not necessarily prescribe the
decisions that society takes. (MSESS3-4)
Connections to other DCIs in this grade-band: MS.PS3.C (MS-ESS3-2); MS.LS2.A (MS-ESS3-3),(MS-ESS3-4); MS.LS2.C (MS-ESS3-3),(MS-ESS3-4); MS.LS4.D (MS-ESS3-3),(MS-ESS3-4)
Articulation of DCIs across grade-bands: 3.LS2.C (MS-ESS3-3),(MS-ESS3-4); 3.LS4.D (MS-ESS3-3),(MS-ESS3-4); 3.ESS3.B (MS-ESS3-2); 4.ESS3.B (MS-ESS3-2); 5.ESS3.C (MS-ESS33),(MS-ESS3-4); HS.LS2.A (MS-ESS3-4); HS.LS2.C (MS-ESS3-3),(MS-ESS3-4); HS.LS4.C (MS-ESS3-3),(MS-ESS3-4); HS.LS4.D (MS-ESS3-3),(MS-ESS3-4); HS.ESS2.B (MS-ESS3-2);
HS.ESS2.C (MS-ESS3-3); HS.ESS2.D (MS-ESS3-2),(MS-ESS3-3); HS.ESS2.E (MS-ESS3-3),(MS-ESS3-4); HS.ESS3.A (MS-ESS3-4); HS.ESS3.B (MS-ESS3-2); HS.ESS3.C (MS-ESS33),(MS-ESS3-4); HS.ESS3.D (MS-ESS3-2),(MS-ESS3-3)

Common Core State Standards Connections:
ELA/Literacy –

RST.6-8.1
RST.6-8.7

WHST.6-8.1
WHST.6-8.7
WHST.6-8.8
WHST.6-8.9

Cite specific textual evidence to support analysis of science and technical texts. (MS-ESS3-2),(MS-ESS3-4)
Integrate quantitative or technical information expressed in words in a text with a version of that information expressed visually (e.g., in a flowchart, diagram,
model, graph, or table). (MS-ESS3-2)
Write arguments focused on discipline content. (MS-ESS3-4)
Conduct short research projects to answer a question (including a self-generated question), drawing on several sources and generating additional related, focused
questions that allow for multiple avenues of exploration. (MS-ESS3-3)
Gather relevant information from multiple print and digital sources, using search terms effectively; assess the credibility and accuracy of each source; and quote or
paraphrase the data and conclusions of others while avoiding plagiarism and following a standard format for citation. (MS-ESS3-3)
Draw evidence from informational texts to support analysis, reflection, and research. (MS-ESS3-4)
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MS.Human Impacts
Mathematic
s – MP.2
6.RP.A.1

Reason abstractly and quantitatively. (MS-ESS3-2)

7.RP.A.2

Understand the concept of a ratio and use ratio language to describe a ratio relationship between two quantities. (MS-ESS3-3),(MS-ESS3-4)

EE.B.6

Recognize and represent proportional relationships between quantities. (MS-ESS3-3),(MS-ESS3-4)

EE.B.4

Use variables to represent numbers and write expressions when solving a real-world or mathematical problem; understand that a variable can
represent an unknown number, or, depending on the purpose at hand, any number in a specified set. (MS-ESS3-2),(MS-ESS3-3),(MS-ESS3-4)
Use variables to represent quantities in a real-world or mathematical problem, and construct simple equations and inequalities to solve problems
by reasoning about the quantities. (MS-ESS3-2),(MS-ESS3-3),(MS-ESS3-4)
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The section entitled “Disciplinary Core Ideas” is reproduced verbatim from A Framework for K-12 Science Education: Practices, Cross-Cutting Concepts, and Core Ideas. Integrated and reprinted
with©2013
permission
from theInc.
National
Academy
of Sciences.
September 2017
Achieve,
All rights
reserved.
61 of 102

Middle School Engineering Design
By the time students reach middle school they should have had numerous experiences in
engineering design. The goal for middle school students is to define problems more precisely, to
conduct a more thorough process of choosing the best solution, and to optimize the final design.
Defining the problem with “precision” involves thinking more deeply than is expected in elementary
school about the needs a problem is intended to address, or the goals a design is intended to
reach. How will the end user decide whether or not the design is successful? Also at this level
students are expected to consider not only the end user, but also the broader society and the
environment. Every technological change is likely to have both intended and unintended effects.
It is up to the designer to try to anticipate the effects it may have, and to behave responsibly in
developing a new or improved technology. These considerations may take the form of either
criteria or constraints on possible solutions.
Developing possible solutions does not explicitly address generating design ideas since students
were expected to develop the capability in elementary school. The focus in middle school is on a
two stage process of evaluating the different ideas that have been proposed: by using a
systematic method, such as a tradeoff matrix, to determine which solutions are most promising,
and by testing different solutions, and then combining the best ideas into new solution that may
be better than any of the preliminary ideas.
Improving designs at the middle school level involves an iterative process in which students test the
best design, analyze the results, modify the design accordingly, and then re-test and modify the
design again. Students may go through this cycle two, three, or more times in order to reach the
optimal (best possible) result.
Connections with other science disciplines help students develop these capabilities in various
contexts. For example, in the life sciences students apply their engineering design capabilities to
evaluate plans for maintaining biodiversity and ecosystem services (MS-LS2- 5). In the physical
sciences students define and solve problems involving a number of core ideas in physical science,
including: chemical processes that release or absorb energy
(MS-PS1-6), Newton’s third law of motion (MS-PS2-1), and energy transfer (MS-PS3-3). In the Earth
and space sciences students apply their engineering design capabilities to problems related the
impacts of humans on Earth systems (MS-ESS3-3).
By the end of 8th grade students are expected to achieve all four performance expectations (MS-ETS11, MS-ETS1-2, MS-ETS1-3, and MS-ETS1-4) related to a single problem in order to understand the
interrelated processes of engineering design. These include defining a problem by precisely
specifying criteria and constraints for solutions as well as potential impacts on society and the
natural environment, systematically evaluating alternative solutions, analyzing data from tests of
different solutions and combining the best ideas into an improved solution, and developing a
model and iteratively testing and improving it to reach an optimal solution. While the
performance expectations shown in Middle School Engineering Design couple particular practices
with specific disciplinary core ideas, instructional decisions should include use of many practices
that lead to the performance expectations.
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MS.Engineering Design

MS.Engineering Design
Students who demonstrate understanding can:
MS-ETS1-1. Define the criteria and constraints of a design problem with sufficient precision to ensure a successful solution,
taking into account relevant scientific principles and potential impacts on people and the natural environment
that may limit possible solutions.
MS-ETS1-2.

Evaluate competing design solutions using a systematic process to determine how well they meet the criteria
and constraints of the problem.

MS-ETS1-3.

Analyze data from tests to determine similarities and differences among several design solutions to identify
the best characteristics of each that can be combined into a new solution to better meet the criteria for
success.

MS-ETS1-4.

Develop a model to generate data for iterative testing and modification of a proposed object, tool, or process
such that an optimal design can be achieved.

The performance expectations above were developed using the following elements from the NRC document A Framework for K-12 Science Education:

Science and Engineering Practices

Disciplinary Core Ideas

Crosscutting Concepts

Asking Questions and Defining Problems
Asking questions and defining problems in grades 6–8 builds on
grades K–5 experiences and progresses to specifying relationships
between variables, and clarifying arguments and models.
Define a design problem that can be solved through the
development of an object, tool, process or system and includes
multiple criteria and constraints, including scientific knowledge
that may limit possible solutions. (MS-ETS1-1)
Developing and Using Models
Modeling in 6–8 builds on K–5 experiences and progresses to
developing, using, and revising models to describe, test, and predict
more abstract phenomena and design systems.
Develop a model to generate data to test ideas about designed
systems, including those representing inputs and outputs. (MSETS1-4)
Analyzing and Interpreting Data
Analyzing data in 6–8 builds on K–5 experiences and progresses to
extending quantitative analysis to investigations, distinguishing
between correlation and causation, and basic statistical techniques of
data and error analysis.
Analyze and interpret data to determine similarities and
differences in findings. (MS-ETS1-3)
Engaging in Argument from Evidence
Engaging in argument from evidence in 6–8 builds on K–5 experiences
and progresses to constructing a convincing argument that supports
or refutes claims for either explanations or solutions about the natural
and designed world.
Evaluate competing design solutions based on jointly developed
and agreed-upon design criteria. (MS-ETS1-2)

ETS1.A: Defining and Delimiting Engineering Problems
The more precisely a design task’s criteria and constraints can be
defined, the more likely it is that the designed solution will be
successful. Specification of constraints includes consideration
of scientific principles and other relevant knowledge that are
likely to limit possible solutions. (MS-ETS1- 1)
ETS1.B: Developing Possible Solutions
A solution needs to be tested, and then modified on the basis of
the test results, in order to improve it. (MS-ETS1-4)
There are systematic processes for evaluating solutions with
respect to how well they meet the criteria and constraints of a
problem. (MS-ETS1-2), (MS-ETS1-3)
Sometimes parts of different solutions can be combined to
create a solution that is better than any of its predecessors.
(MS-ETS1-3)
Models of all kinds are important for testing solutions. (MSETS1-4)
ETS1.C: Optimizing the Design Solution
Although one design may not perform the best across all tests,
identifying the characteristics of the design that performed the
best in each test can provide useful information for the
redesign process—that is, some of those characteristics may be
incorporated into the new design. (MS-ETS1-3)
The iterative process of testing the most promising solutions and
modifying what is proposed on the basis of the test results
leads to greater refinement and ultimately to an optimal
solution. (MS-ETS1-4)

Influence of Science,
Engineering, and Technology on
Society and the Natural World
All human activity draws on natural
resources and has both short and
long-term consequences, positive
as well as negative, for the health
of people and the natural
environment. (MS- ETS1-1)
The uses of technologies and
limitations on their use are driven
by individual or societal needs,
desires, and values; by the
findings of scientific research; and
by differences in such factors as
climate, natural resources, and
economic conditions. (MS-ETS1-1)

Connections to MS-ETS1.A: Defining and Delimiting Engineering Problems include:
Physical Science: MS-PS3-3

Connections to MS-ETS1.B: Developing Possible Solutions Problems include:
Physical Science: MS-PS1-6, MS-PS3-3, Life Science: MS-LS2-5

Connections to MS-ETS1.C: Optimizing the Design Solution include:
Physical Science: MS-PS1-6

Articulation of DCIs across grade-bands: 3-5.ETS1.A (MS-ETS1-1),(MS-ETS1-2),(MS-ETS1-3); 3-5.ETS1.B (MS-ETS1-2),(MS-ETS1-3),(MS-ETS1-4); 3-5.ETS1.C (MS-ETS1-1),(MS-

ETS1-2),(MS-ETS1-3),(MS-ETS1-4); HS.ETS1.A (MS-ETS1-1),(MS-ETS1-2); HS.ETS1.B (MS-ETS1-1),(MS-ETS1-2),(MS-ETS1-3),(MS-ETS1-4); HS.ETS1.C (MS-ETS1-3),(MS-ETS1-4)

Common Core State Standards Connections:
ELA/Literacy –

RST.6-8.1
RST.6-8.7
RST.6-8.9

WHST.6-8.7
WHST.6-8.8
WHST.6-8.9
SL.8.5

Mathematics –

MP.2
7.EE.3

Cite specific textual evidence to support analysis of science and technical texts. (MS-ETS1-1),(MS-ETS1-2),(MS-ETS1-3)
Integrate quantitative or technical information expressed in words in a text with a version of that information expressed visually (e.g., in a flowchart, diagram,
model, graph, or table). (MS-ETS1-3)
Compare and contrast the information gained from experiments, simulations, video, or multimedia sources with that gained from reading a text on the same
topic. (MS-ETS1-2),(MS-ETS1-3)
Conduct short research projects to answer a question (including a self-generated question), drawing on several sources and generating additional related,
focused questions that allow for multiple avenues of exploration. (MS-ETS1-2)
Gather relevant information from multiple print and digital sources, using search terms effectively; assess the credibility and accuracy of each source; and quote
or paraphrase the data and conclusions of others while avoiding plagiarism and following a standard format for citation. (MS-ETS1-1)
Draw evidence from informational texts to support analysis, reflection, and research. (MS-ETS1-2)
Integrate multimedia and visual displays into presentations to clarify information, strengthen claims and evidence, and add interest. (MS-ETS1-4)
Reason abstractly and quantitatively. (MS-ETS1-1),(MS-ETS1-2),(MS-ETS1-3),(MS-ETS1-4)
Solve multi-step real-life and mathematical problems posed with positive and negative rational numbers in any form (whole numbers, fractions, and decimals),
using tools strategically. Apply properties of operations to calculate with numbers in any form; convert between forms as appropriate; and assess the
reasonableness of answers using mental computation and estimation strategies. (MS-ETS1-1),(MS-ETS1-2),(MS-ETS1-3)

The section entitled “Disciplinary Core Ideas” is reproduced verbatim from A Framework for K-12 Science Education: Practices, Cross-Cutting Concepts, and Core Ideas. Integrated and reprinted
with permission from the National Academy of Sciences.
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7.SP

MS.Engineering Design

Develop a probability model and use it to find probabilities of events. Compare probabilities from a model to observed frequencies; if the agreement is not good, explain
possible sources of the discrepancy. (MS-ETS1-4)

The section entitled “Disciplinary Core Ideas” is reproduced verbatim from A Framework for K-12 Science Education: Practices, Cross-Cutting Concepts, and Core Ideas. Integrated and reprinted
with permission from the National Academy of Sciences.
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High School Physical Sciences
Students in high school continue to develop their understanding of the four core ideas in the physical
sciences. These ideas include the most fundamental concepts from chemistry and physics, but are
intended to leave room for expanded study in upper-level high school courses. The high school
performance expectations in Physical Science build on the middle school ideas and skills and allow high
school students to explain more in-depth phenomena central not only to the physical sciences, but to
life and earth and space sciences as well. These performance expectations blend the core ideas with
scientific and engineering practices and crosscutting concepts to support students in developing
useable knowledge to explain ideas across the science disciplines. In the physical science performance
expectations at the high school level, there is a focus on several scientific practices. These include
developing and using models, planning and conducting investigations, analyzing and interpreting data,
using mathematical and computational thinking, and constructing explanations; and to use these
practices to demonstrate understanding of the core ideas. Students are also expected to demonstrate
understanding of several engineering practices, including design and evaluation.
The performance expectations in the topic Structure and Properties of Matter help students formulate an
answer to the question, “How can one explain the structure and properties of matter?” Two sub-ideas
from the NRC Framework are addressed in these performance expectations: the structure and
properties of matter, and nuclear processes. Students are expected to develop understanding of the
substructure of atoms and provide more mechanistic explanations of the properties of substances.
Students are able to use the periodic table as a tool to explain and predict the properties of elements.
Phenomena involving nuclei are also important to understand, as they explain the formation and
abundance of the elements, radioactivity, the release of energy from the sun and other stars, and the
generation of nuclear power. The crosscutting concepts of patterns, energy and matter, and structure
and function are called out as organizing concepts for these disciplinary core ideas. In these
performance expectations, students are expected to demonstrate proficiency in developing and using
models, planning and conducting investigations, and communicating scientific and technical
information; and to use these practices to demonstrate understanding of the core ideas.
The performance expectations in the topic Chemical Reactions help students formulate an answer to the
questions: “How do substances combine or change (react) to make new substances? How does one
characterize and explain these reactions and make predictions about them?” Chemical reactions,
including rates of reactions and energy changes, can be understood by students at this level in terms of
the collisions of molecules and the rearrangements of atoms. Using this expanded knowledge of
chemical reactions, students are able to explain important biological and geophysical phenomena.
Students are also able to apply an understanding of the process of optimization in engineering design to
chemical reaction systems. The crosscutting concepts of patterns, energy and matter, and stability and
change are called out as organizing concepts for these disciplinary core ideas. In these performance
expectations, students are expected to demonstrate proficiency in developing and using models, using
mathematical thinking, constructing explanations, and designing solutions; and to use these practices to
demonstrate understanding of the core ideas.
The Performance Expectations associated with the topic Forces and Interactions supports students’
understanding of ideas related to why some objects will keep moving, why objects fall
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to the ground, and why some materials are attracted to each other while others are not. Students should
be able to answer the question, “How can one explain and predict interactions between objects and
within systems of objects?” The disciplinary core idea expressed in the Framework for PS2 is broken
down into the sub ideas of Forces and Motion and Types of Interactions. The performance expectations
in PS2 focus on students building understanding of forces and interactions and Newton’s Second Law.
Students also develop understanding that the total momentum of a system of objects is conserved
when there is no net force on the system. Students are able to use Newton’s Law of Gravitation and
Coulomb’s Law to describe and predict the gravitational and electrostatic forces between objects.
Students are able to apply scientific and engineering ideas to design, evaluate, and refine a device that
minimizes the force on a macroscopic object during a collision. The crosscutting concepts of patterns,
cause and effect, and systems and system models are called out as organizing concepts for these
disciplinary core ideas. In the PS2 performance expectations, students are expected to demonstrate
proficiency in planning and conducting investigations, analyzing data and using math to support claims,
and applying scientific ideas to solve design problems; and to use these practices to demonstrate
understanding of the core ideas.
The Performance Expectations associated with the topic Energy help students formulate an answer to the
question, “How is energy transferred and conserved?” The disciplinary core idea expressed in the
Framework for PS3 is broken down into four sub-core ideas: Definitions of Energy, Conservation of
Energy and Energy Transfer, the Relationship between Energy and Forces, and Energy in Chemical
Process and Everyday Life. Energy is understood as quantitative property of a system that depends on
the motion and interactions of matter and radiation within that system, and the total change of energy
in any system is always equal to the total energy transferred into or out of the system. Students develop
an understanding that energy at both the macroscopic and the atomic scale can be accounted for as
either motions of particles or energy associated with the configuration (relative positions) of particles.
In some cases, the energy associated with the configuration of particles can be thought of as stored in
fields.
Students also demonstrate their understanding of engineering principles when they design, build, and
refine devices associated with the conversion of energy. The crosscutting concepts of cause and effect;
systems and system models; energy and matter; and the influence of science, engineering, and
technology on society and the natural world are further developed in the performance expectations
associated with PS3. In these performance expectations, students are expected to demonstrate
proficiency in developing and using models, planning and carry out investigations, using computational
thinking, and designing solutions; and to use these practices to demonstrate understanding of the core
ideas.
The Performance Expectations associated with the topic Waves and Electromagnetic Radiation are critical
to understand how many new technologies work. As such, this disciplinary core idea helps students
answer the question, “How are waves used to transfer energy and send and store information?” The
disciplinary core idea in PS4 is broken down into Wave Properties, Electromagnetic Radiation, and
Information Technologies and Instrumentation. Students are able to apply understanding of how wave
properties and the interactions of electromagnetic radiation with matter can transfer information
across long distances, store information, and investigate nature on many scales. Models of
electromagnetic radiation as either a wave of changing electric and magnetic fields or as particles are
developed and used. Students understand that combining waves of different frequencies can make a
wide variety of patterns and thereby encode and transmit information. Students also demonstrate
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their understanding of engineering ideas by presenting information about how technological devices use
the principles of wave behavior and wave interactions with matter to transmit and capture information
and energy. The crosscutting concepts of cause and effect; systems and system models; stability and
change; interdependence of science, engineering, and technology; and the influence of engineering,
technology, and science on society and the natural world are highlighted as organizing concepts for
these disciplinary core ideas. In the PS3 performance expectations, students are expected to
demonstrate proficiency in asking questions, using mathematical thinking, engaging in argument from
evidence, and obtaining, evaluating and communicating information; and to use these practices to
demonstrate understanding of the core ideas.
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HS.Structure and Properties of Matter

HS.Structure and Properties of Matter
Students who demonstrate understanding can:
HS-PS1-1. Use the periodic table as a model to predict the relative properties of elements based on the patterns of
electrons in the outermost energy level of atoms. [Clarification Statement: Examples of properties that could be predicted from patterns
HS-PS1-3.

HS-PS1-8.

could include reactivity of metals, types of bonds formed, numbers of bonds formed, and reactions with oxygen.] [Assessment Boundary: Assessment is limited
to main group elements. Assessment does not include quantitative understanding of ionization energy beyond relative trends.]

Plan and conduct an investigation to gather evidence to compare the structure of substances at the bulk scale
to infer the strength of electrical forces between particles. [Clarification Statement: Emphasis is on understanding the strengths of

forces between particles, not on naming specific intermolecular forces (such as dipole-dipole). Examples of particles could include ions, atoms, molecules, and
networked materials (such as graphite). Examples of bulk properties of substances could include the melting point and boiling point, vapor pressure, and surface
tension.] [Assessment Boundary: Assessment does not include Raoult’s law calculations of vapor pressure.]

Develop models to illustrate the changes in the composition of the nucleus of the atom and the energy
released during the processes of fission, fusion, and radioactive decay. [Clarification Statement: Emphasis is on simple

qualitative models, such as pictures or diagrams, and on the scale of energy released in nuclear processes relative to other kinds of transformations.]
[Assessment Boundary: Assessment does not include quantitative calculation of energy released. Assessment is limited to alpha, beta, and gamma radioactive
decays.]

HS-PS2-6. Communicate scientific and technical information about why the molecular-level structure is important in the
functioning of designed materials.* [Clarification Statement: Emphasis is on the attractive and repulsive forces that determine the functioning of
the material. Examples could include why electrically conductive materials are often made of metal, flexible but durable materials are made up of long chained
molecules, and pharmaceuticals are designed to interact with specific receptors.] [Assessment Boundary: Assessment is limited to provided molecular structures
of specific designed materials.]
The performance expectations above were developed using the following elements from the NRC document A Framework for K-12 Science Education:

Science and Engineering Practices

Disciplinary Core Ideas

Crosscutting Concepts

Developing and Using Models
PS1.A: Structure and Properties of Matter
Patterns
Modeling in 9–12 builds on K–8 and progresses to using,
Each atom has a charged substructure consisting of a
Different patterns may be observed at
synthesizing, and developing models to predict and show
nucleus, which is made of protons and neutrons,
each of the scales at which a system is
relationships among variables between systems and their
surrounded by electrons. (HS-PS1-1)
studied and can provide evidence for
components in the natural and designed worlds.
The periodic table orders elements horizontally by the
causality in explanations of phenomena.
number of protons in the atom’s nucleus and places
(HS-PS1-1),(HS-PS1-3)
Develop a model based on evidence to illustrate the
Energy and Matter
relationships between systems or between components of a
those with similar chemical properties in columns. The
repeating patterns of this table reflect patterns of outer
system. (HS-PS1-8)
In nuclear processes, atoms are not
Use a model to predict the relationships between systems or
electron states. (HS-PS1-1)
conserved, but the total number of protons
between components of a system. (HS-PS1-1)
The structure and interactions of matter at the bulk
plus neutrons is conserved. (HS-PS1-8)
Structure and Function
Planning and Carrying Out Investigations
scale are determined by electrical forces within and
Investigating or designing new systems or
Planning and carrying out investigations in 9-12 builds on K-8
between atoms. (HS-PS1-3),(secondary to HS-PS2-6)
PS1.C: Nuclear Processes
experiences and progresses to include investigations that provide
structures requires a detailed examination
Nuclear processes, including fusion, fission, and
of the properties of different materials, the
evidence for and test conceptual, mathematical, physical, and
empirical models.
radioactive decays of unstable nuclei, involve release or
structures of different components, and
absorption of energy. The total number of neutrons plus
connections of components to reveal its
Plan and conduct an investigation individually and
collaboratively to produce data to serve as the basis for
protons does not change in any nuclear process. (HSfunction and/or solve a problem. (HS-PS2evidence, and in the design: decide on types, how much, and
PS1-8)
6)
PS2.B: Types of Interactions
accuracy of data needed to produce reliable measurements
Attraction and repulsion between electric charges at the
and consider limitations on the precision of the data (e.g.,
atomic scale explain the structure, properties, and
number of trials, cost, risk, time), and refine the design
transformations of matter, as well as the contact forces
accordingly. (HS-PS1-3)
Obtaining, Evaluating, and Communicating Information
between material objects. (secondary to HS-PS11),(secondary to HS-PS1-3),(HS-PS2-6)
Obtaining, evaluating, and communicating information in 9–12
builds on K–8 and progresses to evaluating the validity and
reliability of the claims, methods, and designs.
Communicate scientific and technical information (e.g. about the
process of development and the design and performance of a
proposed process or system) in multiple formats
(including orally, graphically, textually, and mathematically).
(HS-PS2-6)
Connections to other DCIs in this grade-band: HS.PS3.A (HS-PS1-8); HS.PS3.B (HS-PS1-8); HS.PS3.C (HS-PS1-8); HS.PS3.D (HS-PS1-8); HS.LS1.C (HS-PS1-1); HS.ESS1.A
(HS-PS1-8); HS.ESS1.C (HS-PS1-8); HS.ESS2.C (HS-PS1-3)
Articulation to DCIs across grade-bands: MS.PS1.A (HS-PS1-1),(HS-PS1-3),(HS-PS1-8),(HS-PS2-6); MS.PS1.B (HS-PS1-1),(HS-PS1-8); MS.PS1.C (HS-PS1-8); MS.PS2.B (HSPS1-3),(HS-PS2-6); MS.ESS2.A (HS-PS1-8)

Common Core State Standards Connections:
ELA/Literacy –

RST.9-10.7

WHST.9-12.9

Translate quantitative or technical information expressed in words in a text into visual form (e.g., a table or chart) and translate information expressed
visually or mathematically (e.g., in an equation) into words. (HS-PS1-1)
Cite specific textual evidence to support analysis of science and technical texts, attending to important distinctions the author makes and to any gaps or
inconsistencies in the account. (HS-PS1-3),(HS-PS2-6)
Write informative/explanatory texts, including the narration of historical events, scientific procedures/ experiments, or technical processes. (HS-PS2-6)
Conduct short as well as more sustained research projects to answer a question (including a self-generated question) or solve a problem; narrow or
broaden the inquiry when appropriate; synthesize multiple sources on the subject, demonstrating understanding of the subject under investigation. (HSPS1-3)
Gather relevant information from multiple authoritative print and digital sources, using advanced searches effectively; assess the strengths and limitations
of each source in terms of the specific task, purpose, and audience; integrate information into the text selectively to maintain the flow of ideas, avoiding
plagiarism and overreliance on any one source and following a standard format for citation. (HS-PS1-3)
Draw evidence from informational texts to support analysis, reflection, and research. (HS-PS1-3)

MP.4

Model with mathematics. (HS-PS1-8)

RST.11-12.1
WHST.9-12.2
WHST.9-12.7
WHST.11-12.8

Mathematics –

*The performance expectations marked with an asterisk integrate traditional science content with engineering through a Practice or Disciplinary Core Idea.
The section entitled “Disciplinary Core Ideas” is reproduced verbatim from A Framework for K-12 Science Education: Practices, Cross-Cutting Concepts, and Core Ideas. Integrated and reprinted
with permission©2013
from theAchieve,
National Academy
Sciences.
September 2017
Inc. All of
rights
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HSN-Q.A.1

HS.Structure and Properties of Matter

Use units as a way to understand problems and to guide the solution of multi-step problems; choose and interpret units consistently in formulas; choose and
interpret the scale and the origin in graphs and data displays. (HS-PS1-3),(HS-PS1-8),(HS-PS2-6)
Define appropriate quantities for the purpose of descriptive modeling. (HS-PS1-8),(HS-PS2-6)

*The performance expectations marked with an asterisk integrate traditional science content with engineering through a Practice or Disciplinary Core Idea.
The section entitled “Disciplinary Core Ideas” is reproduced verbatim from A Framework for K-12 Science Education: Practices, Cross-Cutting Concepts, and Core Ideas. Integrated and reprinted
with permission©2013
from theAchieve,
National Academy
Sciences.
September 2017
Inc. All of
rights
reserved.
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HS.Chemical Reactions

HS.Chemical Reactions
Students who demonstrate understanding can:
HS-PS1-2. Construct and revise an explanation for the outcome of a simple chemical reaction based on the outermost
electron states of atoms, trends in the periodic table, and knowledge of the patterns of chemical properties.
HS-PS1-4.

HS-PS1-5.

HS-PS1-6.

HS-PS1-7.

[Clarification Statement: Examples of chemical reactions could include the reaction of sodium and chlorine, of carbon and oxygen, or of carbon and hydrogen.]
[Assessment Boundary: Assessment is limited to chemical reactions involving main group elements and combustion reactions.]

Develop a model to illustrate that the release or absorption of energy from a chemical reaction system
depends upon the changes in total bond energy. [Clarification Statement: Emphasis is on the idea that a chemical reaction is a system

that affects the energy change. Examples of models could include molecular-level drawings and diagrams of reactions, graphs showing the relative energies of
reactants and products, and representations showing energy is conserved.] [Assessment Boundary: Assessment does not include calculating the total bond
energy changes during a chemical reaction from the bond energies of reactants and products.]

Apply scientific principles and evidence to provide an explanation about the effects of changing the
temperature or concentration of the reacting particles on the rate at which a reaction occurs. [Clarification

Statement: Emphasis is on student reasoning that focuses on the number and energy of collisions between molecules.] [Assessment Boundary: Assessment is
limited to simple reactions in which there are only two reactants; evidence from temperature, concentration, and rate data; and qualitative relationships
between rate and temperature.]

Refine the design of a chemical system by specifying a change in conditions that would produce increased
amounts of products at equilibrium.* [Clarification Statement: Emphasis is on the application of Le Chatelier’s Principle and on refining

designs of chemical reaction systems, including descriptions of the connection between changes made at the macroscopic level and what happens at the
molecular level. Examples of designs could include different ways to increase product formation including adding reactants or removing products.] [Assessment
Boundary: Assessment is limited to specifying the change in only one variable at a time. Assessment does not include calculating equilibrium constants and
concentrations.]

Use mathematical representations to support the claim that atoms, and therefore mass, are conserved
during a chemical reaction. [Clarification Statement: Emphasis is on using mathematical ideas to communicate the proportional relationships

between masses of atoms in the reactants and the products, and the translation of these relationships to the macroscopic scale using the mole as the
conversion from the atomic to the macroscopic scale. Emphasis is on assessing students’ use of mathematical thinking and not on memorization and rote
application of problem-solving techniques.] [Assessment Boundary: Assessment does not include complex chemical reactions.]
The performance expectations above were developed using the following elements from the NRC document A Framework for K-12 Science Education:

Science and Engineering Practices

Disciplinary Core Ideas

Crosscutting Concepts

Developing and Using Models
PS1.A: Structure and Properties of Matter
Patterns
Modeling in 9–12 builds on K–8 and progresses to using,
The periodic table orders elements horizontally by the
Different patterns may be observed at
synthesizing, and developing models to predict and show
number of protons in the atom’s nucleus and places
each of the scales at which a system is
relationships among variables between systems and their
those with similar chemical properties in columns. The
studied and can provide evidence for
components in the natural and designed worlds.
repeating patterns of this table reflect patterns of outer
causality in explanations of phenomena.
Develop a model based on evidence to illustrate the
electron states. (HS-PS1-2) (Note: This Disciplinary Core
(HS-PS1-2),(HS-PS1-5)
Energy and Matter
relationships between systems or between components of a
Idea is also addressed by HS-PS1-1.)
system. (HS-PS1-4)
A stable molecule has less energy than the same set of
The total amount of energy and matter in
closed systems is conserved. (HS-PS1-7)
Using Mathematics and Computational Thinking
atoms separated; one must provide at least this energy
Mathematical and computational thinking at the 9–12 level builds
in order to take the molecule apart. (HS-PS1-4)
Changes of energy and matter in a system
PS1.B: Chemical Reactions
can be described in terms of energy and
on K–8 and progresses to using algebraic thinking and analysis,
a range of linear and nonlinear functions including trigonometric
Chemical processes, their rates, and whether or not
matter flows into, out of, and within that
functions, exponentials and logarithms, and computational tools
energy is stored or released can be understood in terms
system. (HS-PS1-4)
Stability and Change
of the collisions of molecules and the rearrangements of
for statistical analysis to analyze, represent, and model data.
Much of science deals with constructing
Simple computational simulations are created and used based on
atoms into new molecules, with consequent changes in
the sum of all bond energies in the set of molecules
explanations of how things change and
mathematical models of basic assumptions.
how they remain stable. (HS-PS1-6)
Use mathematical representations of phenomena to support
that are matched by changes in kinetic energy. (HSclaims. (HS-PS1-7)
PS1-4),(HS-PS1-5)
--------------------------------------------In many situations, a dynamic and condition-dependent
Constructing Explanations and Designing Solutions
Connections to Nature of Science
Constructing explanations and designing solutions in 9–12 builds
balance between a reaction and the reverse reaction
determines the numbers of all types of molecules
on K–8 experiences and progresses to explanations and designs
Scientific Knowledge Assumes an Order
that are supported by multiple and independent studentpresent. (HS-PS1-6)
and Consistency in Natural Systems
generated sources of evidence consistent with scientific ideas,
The fact that atoms are conserved, together with
knowledge of the chemical properties of the elements
Science assumes the universe is a vast
principles, and theories.
single system in which basic laws are
Apply scientific principles and evidence to provide an
involved, can be used to describe and predict chemical
consistent. (HS-PS1-7)
reactions. (HS-PS1-2),(HS-PS1-7)
explanation of phenomena and solve design problems, taking
ETS1.C: Optimizing the Design Solution
into account possible unanticipated effects. (HS-PS1-5)
Criteria may need to be broken down into simpler ones
Construct and revise an explanation based on valid and reliable
that can be approached systematically, and decisions
evidence obtained from a variety of sources (including
students’ own investigations, models, theories, simulations,
about the priority of certain criteria over others (tradeoffs) may be needed. (secondary to HS-PS1-6)
peer review) and the assumption that theories and laws that
describe the natural world operate today as they did in the
past and will continue to do so in the future. (HS-PS1-2)
Refine a solution to a complex real-world problem, based on
scientific knowledge, student-generated sources of evidence,
prioritized criteria, and tradeoff considerations. (HS-PS1-6)
Connections to other DCIs in this grade-band: HS.PS3.A (HS-PS1-4),(HS-PS1-5); HS.PS3.B (HS-PS1-4),(HS-PS1-6),(HS-PS1-7); HS.PS3.D (HS-PS1-4); HS.LS1.C (HS-PS12),(HS-PS1-4),(HS-PS1-7); HS.LS2.B (HS-PS1-7); HS.ESS2.C (HS-PS1-2)
Articulation to DCIs across grade-bands: MS.PS1.A (HS-PS1-2),(HS-PS1-4),(HS-PS1-5),(HS-PS1-7); MS.PS1.B (HS-PS1-2),(HS-PS1-4),(HS-PS1-5),(HS-PS1-6),(HS-PS1-7);
MS.PS2.B (HS-PS1-3),(HS-PS1-4),(HS-PS1-5); MS.PS3.A (HS-PS1-5); MS.PS3.B (HS-PS1-5); MS.PS3.D (HS-PS1-4); MS.LS1.C (HS-PS1-4),(HS-PS1-7); MS.LS2.B (HS-PS1-7);
MS.ESS2.A (HS-PS1-7)

Common Core State Standards Connections:
ELA/Literacy –
RST.11-12.1

Cite specific textual evidence to support analysis of science and technical texts, attending to important distinctions the author makes and to any gaps or
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September 2017
Inc. All of
rights
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inconsistencies in the account. (HS-PS1-5)

HS.Chemical Reactions

Write informative/explanatory texts, including the narration of historical events, scientific procedures/ experiments, or technical processes. (HS-PS1- 2),(HS-PS15)
Develop and strengthen writing as needed by planning, revising, editing, rewriting, or trying a new approach, focusing on addressing what is most significant
for a specific purpose and audience. (HS-PS1-2)

Mathematics –

Conduct short as well as more sustained research projects to answer a question (including a self-generated question) or solve a problem; narrow or broaden the
inquiry when appropriate; synthesize multiple sources on the subject, demonstrating understanding of the subject under investigation. (HS- PS1-6)

MP.2

Reason abstractly and quantitatively. (HS-PS1-5),(HS-PS1-7)

MP.4

Model with mathematics. (HS-PS1-4)

HSN-Q.A.1

Use units as a way to understand problems and to guide the solution of multi-step problems; choose and interpret units consistently in formulas; choose and interpret

*The performance expectations marked with an asterisk integrate traditional science content with engineering through a Practice or Disciplinary Core Idea.
The section entitled “Disciplinary Core Ideas” is reproduced verbatim from A Framework for K-12 Science Education: Practices, Cross-Cutting Concepts, and Core Ideas. Integrated and reprinted
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reserved.
71 of 102

HS.Forces and Interactions

HS.Forces and Interactions
Students who demonstrate understanding can:
HS-PS2-1. Analyze data to support the claim that Newton’s second law of motion describes the mathematical relationship
among the net force on a macroscopic object, its mass, and its acceleration. [Clarification Statement: Examples of data could

include tables or graphs of position or velocity as a function of time for objects subject to a net unbalanced force, such as a falling object, an object sliding down a
ramp, or a moving object being pulled by a constant force.] [Assessment Boundary: Assessment is limited to one-dimensional motion and to macroscopic objects
moving at non-relativistic speeds.]

HS-PS2-2. Use mathematical representations to support the claim that the total momentum of a system of objects is
conserved when there is no net force on the system. [Clarification Statement: Emphasis is on the quantitative conservation of momentum
in interactions and the qualitative meaning of this principle.] [Assessment Boundary: Assessment is limited to systems of two macroscopic bodies moving in one
dimension.]

HS-PS2-3. Apply scientific and engineering ideas to design, evaluate, and refine a device that minimizes the force on a
macroscopic object during a collision.* [Clarification Statement: Examples of evaluation and refinement could include determining the success

of the device at protecting an object from damage and modifying the design to improve it. Examples of a device could include a football helmet or a parachute.]
[Assessment Boundary: Assessment is limited to qualitative evaluations and/or algebraic manipulations.]

HS-PS2-4. Use mathematical representations of Newton’s Law of Gravitation and Coulomb’s Law to describe and predict
the gravitational and electrostatic forces between objects. [Clarification Statement: Emphasis is on both quantitative and conceptual
descriptions of gravitational and electric fields.] [Assessment Boundary: Assessment is limited to systems with two objects.]

HS-PS2-5. Plan and conduct an investigation to provide evidence that an electric current can produce a magnetic field and
that a changing magnetic field can produce an electric current. [Assessment Boundary: Assessment is limited to designing and
conducting investigations with provided materials and tools.]
The performance expectations above were developed using the following elements from the NRC document A Framework for K-12 Science Education:

Science and Engineering Practices

Disciplinary Core Ideas

Planning and Carrying Out Investigations
Planning and carrying out investigations to answer questions or test
solutions to problems in 9–12 builds on K–8 experiences and
progresses to include investigations that provide evidence for and
test conceptual, mathematical, physical and empirical models.
Plan and conduct an investigation individually and collaboratively to
produce data to serve as the basis for evidence, and in the
design: decide on types, how much, and accuracy of data
needed to produce reliable measurements and consider
limitations on the precision of the data (e.g., number of trials,
cost, risk, time), and refine the design accordingly. (HS-PS2-5)
Analyzing and Interpreting Data
Analyzing data in 9–12 builds on K–8 and progresses to introducing
more detailed statistical analysis, the comparison of data sets for
consistency, and the use of models to generate and analyze data.
Analyze data using tools, technologies, and/or models (e.g.,
computational, mathematical) in order to make valid and reliable
scientific claims or determine an optimal design solution. (HSPS2-1)
Using Mathematics and Computational Thinking
Mathematical and computational thinking at the 9–12 level builds on
K–8 and progresses to using algebraic thinking and analysis, a range
of linear and nonlinear functions including trigonometric functions,
exponentials and logarithms, and computational tools for statistical
analysis to analyze, represent, and model data. Simple computational
simulations are created and used based on mathematical models of
basic assumptions.
Use mathematical representations of phenomena to describe
explanations. (HS-PS2-2),(HS-PS2-4)
Constructing Explanations and Designing Solutions
Constructing explanations and designing solutions in 9–12 builds on
K–8 experiences and progresses to explanations and designs that are
supported by multiple and independent student-generated sources of
evidence consistent with scientific ideas, principles, and theories.
Apply scientific ideas to solve a design problem, taking into
account possible unanticipated effects. (HS-PS2-3)

PS2.A: Forces and Motion
Newton’s second law accurately predicts changes in the
motion of macroscopic objects. (HS-PS2-1)
Momentum is defined for a particular frame of reference; it
is the mass times the velocity of the object. (HS-PS2-2)
If a system interacts with objects outside itself, the total
momentum of the system can change; however, any
such change is balanced by changes in the momentum of
objects outside the system. (HS-PS2-2),(HS-PS2-3)
PS2.B: Types of Interactions
Newton’s law of universal gravitation and Coulomb’s law
provide the mathematical models to describe and predict
the effects of gravitational and electrostatic forces
between distant objects. (HS-PS2-4)
Forces at a distance are explained by fields (gravitational,
electric, and magnetic) permeating space that can
transfer energy through space. Magnets or electric
currents cause magnetic fields; electric charges or
changing magnetic fields cause electric fields. (HS-PS24),(HS-PS2-5)
PS3.A: Definitions of Energy
“Electrical energy” may mean energy stored in a battery or
energy transmitted by electric currents. (secondary to

-----------------------------------------------------

Crosscutting Concepts
Patterns
Different patterns may be observed at
each of the scales at which a system is
studied and can provide evidence for
causality in explanations of phenomena.
(HS-PS2-4)
Cause and Effect
Empirical evidence is required to
differentiate between cause and
correlation and make claims about
specific causes and effects. (HS-PS21),(HS-PS2-5)
Systems can be designed to cause a
desired effect. (HS-PS2-3)
Systems and System Models
When investigating or describing a
system, the boundaries and initial
conditions of the system need to be
defined. (HS-PS2-2)

HS-PS2-5)

ETS1.A: Defining and Delimiting Engineering
Problems
Criteria and constraints also include satisfying any
requirements set by society, such as taking issues of risk
mitigation into account, and they should be quantified to
the extent possible and stated in such a way that one can
tell if a given design meets them. (secondary to HS-PS2-

3)

ETS1.C: Optimizing the Design Solution
Criteria may need to be broken down into simpler ones
that can be approached systematically, and decisions
about the priority of certain criteria over others (tradeoffs) may be needed. (secondary to HS-PS2-3)

Connections to Nature of Science

Science Models, Laws, Mechanisms, and Theories Explain
Natural Phenomena
Theories and laws provide explanations in science. (HS-PS21),(HS-PS2-4)
Laws are statements or descriptions of the relationships among
observable phenomena. (HS-PS2-1),(HS-PS2-4)
Connections to other DCIs in this grade-band: HS.PS3.A (HS-PS2-4),(HS-PS2-5); HS.PS3.C (HS-PS2-1); HS.PS4.B (HS-PS2-5); HS.ESS1.A (HS-PS2-1),(HS-PS2-2),(HS-PS2-4);
HS.ESS1.B (HS-PS2-4); HS.ESS2.A (HS-PS2-5); HS.ESS1.C (HS-PS2-1),(HS-PS2-2),(HS-PS2-4); HS.ESS2.C (HS-PS2-1),(HS-PS2-4); HS.ESS3.A (HS-PS2-4),(HS-PS2-5)
Articulation to DCIs across grade-bands: MS.PS2.A (HS-PS2-1),(HS-PS2-2),(HS-PS2-3); MS.PS2.B (HS-PS2-4),(HS-PS2-5); MS.PS3.C (HS-PS2-1),(HS-PS2-2),(HS-PS2-3);
MS.ESS1.B (HS-PS2-4),(HS-PS2-5)

Common Core State Standards Connections:
ELA/Literacy –
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RST.11-12.1
RST.11-12.7

HS.Forces and Interactions

Cite specific textual evidence to support analysis of science and technical texts, attending to important distinctions the author makes and to any gaps or inconsistencies in the
account. (HS-PS2-1)
Integrate and evaluate multiple sources of information presented in diverse formats and media (e.g., quantitative data, video, multimedia) in order to address a question or
solve a problem. (HS-PS2-1)
Conduct short as well as more sustained research projects to answer a question (including a self-generated question) or solve a problem; narrow or broaden

WHST.11-12.8

the inquiry when appropriate; synthesize multiple sources on the subject, demonstrating understanding of the subject under investigation. (HS-PS2-3),(HS- PS2-5)
Gather relevant information from multiple authoritative print and digital sources, using advanced searches effectively; assess the strengths and limitations of each source

WHST.9-12.9

Reason abstractly and quantitatively. (HS-PS2-1),(HS-PS2-2),(HS-PS2-4) Model
with mathematics. (HS-PS2-1),(HS-PS2-2),(HS-PS2-4)

HSN-Q.A.2

Use units as a way to understand problems and to guide the solution of multi-step problems; choose and interpret units consistently in formulas; choose and interpret the
scale and the origin in graphs and data displays. (HS-PS2-1),(HS-PS2-2),(HS-PS2-4),(HS-PS2-5)

HSN-Q.A.3

Define appropriate quantities for the purpose of descriptive modeling. (HS-PS2-1),(HS-PS2-2),(HS-PS2-4),(HS-PS2-5)
Choose a level of accuracy appropriate to limitations on measurement when reporting quantities. (HS-PS2-1),(HS-PS2-2),(HS-PS2-4),(HS-PS2-5) Interpret
expressions that represent a quantity in terms of its context. (HS-PS2-1),(HS-PS2-4)
Choose and produce an equivalent form of an expression to reveal and explain properties of the quantity represented by the expression. (HS-PS2-1),(HS-PS2- 4)
Create equations and inequalities in one variable and use them to solve problems. (HS-PS2-1),(HS-PS2-2)
Create equations in two or more variables to represent relationships between quantities; graph equations on coordinate axes with labels and scales. (HS-PS2- 1),(HS-PS2-2)

*The performance expectations marked with an asterisk integrate traditional science content with engineering through a Practice or Disciplinary Core Idea.
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HS.Energy

HS.Energy
Students who demonstrate understanding can:
HS-PS3-1. Create a computational model to calculate the change in the energy of one component in a system when the
change in energy of the other component(s) and energy flows in and out of the system are known. [Clarification

HS-PS3-2.

HS-PS3-3.

HS-PS3-4.

HS-PS3-5.

Statement: Emphasis is on explaining the meaning of mathematical expressions used in the model.] [Assessment Boundary: Assessment is limited to basic
algebraic expressions or computations; to systems of two or three components; and to thermal energy, kinetic energy, and/or the energies in gravitational,
magnetic, or electric fields.]

Develop and use models to illustrate that energy at the macroscopic scale can be accounted for as a
combination of energy associated with the motions of particles (objects) and energy associated with the
relative position of particles (objects). [Clarification Statement: Examples of phenomena at the macroscopic scale could include the conversion

of kinetic energy to thermal energy, the energy stored due to position of an object above the earth, and the energy stored between two electrically-charged plates.
Examples of models could include diagrams, drawings, descriptions, and computer simulations.]

Design, build, and refine a device that works within given constraints to convert one form of energy into
another form of energy.* [Clarification Statement: Emphasis is on both qualitative and quantitative evaluations of devices. Examples of devices could

include Rube Goldberg devices, wind turbines, solar cells, solar ovens, and generators. Examples of constraints could include use of renewable energy forms and
efficiency.] [Assessment Boundary: Assessment for quantitative evaluations is limited to total output for a given input. Assessment is limited to devices constructed
with materials provided to students.]

Plan and conduct an investigation to provide evidence that the transfer of thermal energy when two
components of different temperature are combined within a closed system results in a more uniform energy
distribution among the components in the system (second law of thermodynamics). [Clarification Statement: Emphasis is

on analyzing data from student investigations and using mathematical thinking to describe the energy changes both quantitatively and conceptually. Examples of
investigations could include mixing liquids at different initial temperatures or adding objects at different temperatures to water.] [Assessment Boundary:
Assessment is limited to investigations based on materials and tools provided to students.]

Develop and use a model of two objects interacting through electric or magnetic fields to illustrate the forces
between objects and the changes in energy of the objects due to the interaction. [Clarification Statement: Examples of

models could include drawings, diagrams, and texts, such as drawings of what happens when two charges of opposite polarity are near each other.] [Assessment
Boundary: Assessment is limited to systems containing two objects.]
The performance expectations above were developed using the following elements from the NRC document A Framework for K-12 Science Education:

Science and Engineering Practices

Disciplinary Core Ideas

Crosscutting Concepts

Developing and Using Models
Modeling in 9–12 builds on K–8 and progresses to
using, synthesizing, and developing models to predict
and show relationships among variables between
systems and their components in the natural and
designed worlds.
Develop and use a model based on evidence to
illustrate the relationships between systems or
between components of a system. (HS-PS3-2),(HSPS3-5)
Planning and Carrying Out Investigations
Planning and carrying out investigations to answer
questions or test solutions to problems in 9–12 builds
on K–8 experiences and progresses to include
investigations that provide evidence for and test
conceptual, mathematical, physical, and empirical
models.
Plan and conduct an investigation individually and
collaboratively to produce data to serve as the basis
for evidence, and in the design: decide on types,
how much, and accuracy of data needed to produce
reliable measurements and consider limitations on
the precision of the data (e.g., number of trials,
cost, risk, time), and refine the design accordingly.
(HS-PS3-4)
Using Mathematics and Computational Thinking
Mathematical and computational thinking at the 9–12
level builds on K–8 and progresses to using algebraic
thinking and analysis, a range of linear and nonlinear
functions including trigonometric functions, exponentials
and logarithms, and computational tools for statistical
analysis to analyze, represent, and model data. Simple
computational simulations are created and used based
on mathematical models of basic assumptions.
Create a computational model or simulation of a
phenomenon, designed device, process, or system.
(HS-PS3-1)
Constructing Explanations and Designing
Solutions
Constructing explanations and designing solutions in 9–
12 builds on K–8 experiences and progresses to
explanations and designs that are supported by multiple
and independent student-generated sources of evidence
consistent with scientific ideas, principles, and theories.
Design, evaluate, and/or refine a solution to a

PS3.A: Definitions of Energy
Energy is a quantitative property of a system that depends on
the motion and interactions of matter and radiation within that
system. That there is a single quantity called energy is due to
the fact that a system’s total energy is conserved, even as,
within the system, energy is continually transferred from one
object to another and between its various possible forms. (HSPS3-1),(HS-PS3-2)
At the macroscopic scale, energy manifests itself in multiple ways,
such as in motion, sound, light, and thermal energy. (HS- PS32) (HS-PS3-3)
These relationships are better understood at the microscopic scale,
at which all of the different manifestations of energy can be
modeled as a combination of energy associated with the motion
of particles and energy associated with the configuration
(relative position of the particles). In some cases the relative
position energy can be thought of as stored in fields (which
mediate interactions between particles). This last concept
includes radiation, a phenomenon in which energy stored in
fields moves across space. (HS-PS3-2)
PS3.B: Conservation of Energy and Energy Transfer
Conservation of energy means that the total change of energy in
any system is always equal to the total energy transferred into
or out of the system. (HS-PS3-1)
Energy cannot be created or destroyed, but it can be transported
from one place to another and transferred between systems.
(HS-PS3-1),(HS-PS3-4)
Mathematical expressions, which quantify how the stored energy in
a system depends on its configuration (e.g. relative positions of
charged particles, compression of a spring) and how kinetic
energy depends on mass and speed, allow the concept of
conservation of energy to be used to predict and describe
system behavior. (HS-PS3-1)
The availability of energy limits what can occur in any system.
(HS-PS3-1)
Uncontrolled systems always evolve toward more stable states—
that is, toward more uniform energy distribution (e.g., water
flows downhill, objects hotter than their surrounding
environment cool down). (HS-PS3-4)
PS3.C: Relationship Between Energy and Forces
When two objects interacting through a field change relative
position, the energy stored in the field is changed. (HS-PS3-5)
PS3.D: Energy in Chemical Processes
Although energy cannot be destroyed, it can be converted to
less useful forms—for example, to thermal energy in the

Cause and Effect
Cause and effect relationships can be suggested
and predicted for complex natural and human
designed systems by examining what is known
about smaller scale mechanisms within the
system. (HS-PS3-5)
Systems and System Models
When investigating or describing a system, the
boundaries and initial conditions of the system
need to be defined and their inputs and
outputs analyzed and described using models.
(HS-PS3-4)
Models can be used to predict the behavior of a
system, but these predictions have limited
precision and reliability due to the assumptions
and approximations inherent in models. (HSPS3-1)
Energy and Matter
Changes of energy and matter in a system can
be described in terms of energy and matter
flows into, out of, and within that system. (HSPS3-3)
Energy cannot be created or destroyed—only
moves between one place and another place,
between objects and/or fields, or between
systems. (HS-PS3-2)
------------------------------------------------

Connections to Engineering, Technology, and
Applications of Science

Influence of Science, Engineering, and
Technology on Society and the Natural World
Modern civilization depends on major
technological systems. Engineers continuously
modify these technological systems by
applying scientific knowledge and engineering
design practices to increase benefits while
decreasing costs and risks. (HS-PS3-3)
---------------------------------------------

Connections to Nature of Science

Scientific Knowledge Assumes an Order and
Consistency in Natural Systems
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HS.Energy

surrounding environment. (HS-PS3-3),(HS-PS3-4)
Science assumes the universe is a vast single
ETS1.A: Defining and Delimiting Engineering Problems
system in which basic laws are consistent. (HSCriteria and constraints also include satisfying any requirements
PS3-1)
set by society, such as taking issues of risk mitigation into
account, and they should be quantified to the extent possible
and stated in such a way that one can tell if a given design
meets them. (secondary to HS-PS3-3)
Connections to other DCIs in this grade-band: HS.PS1.A (HS-PS3-2); HS.PS1.B (HS-PS3-1),(HS-PS3-2); HS.PS2.B (HS-PS3-2),(HS-PS3-5); HS.LS2.B (HS-PS3-1); HS.ESS1.A (HSPS3-1),(HS-PS3-4); HS.ESS2.A (HS-PS3-1),(HS-PS3-2),(HS-PS3-4); HS.ESS2.D (HS-PS3-4); HS.ESS3.A (HS-PS3-3)
Articulation to DCIs across grade-bands: MS.PS1.A (HS-PS3-2); MS.PS2.B (HS-PS3-2),(HS-PS3-5); MS.PS3.A (HS-PS3-1),(HS-PS3-2),(HS-PS3-3); MS.PS3.B (HS-PS3-1),(HS-PS33),(HS-PS3-4); MS.PS3.C (HS-PS3-2),(HS-PS3-5); MS.ESS2.A (HS-PS3-1),(HS-PS3-3)
complex real-world problem, based on scientific
knowledge, student-generated sources of evidence,
prioritized criteria, and tradeoff considerations. (HSPS3-3)

Common Core State Standards Connections:
ELA/Literacy –
RST.11-12.1

WHST.9-12.7
WHST.11-12.8
WHST.9-12.9
SL.11-12.5

Mathematics –

MP.2
MP.4
HSN-Q.A.1

HSN-Q.A.2
HSN-Q.A.3

Cite specific textual evidence to support analysis of science and technical texts, attending to important distinctions the author makes and to any gaps or
inconsistencies in the account. (HS-PS3-4)
Conduct short as well as more sustained research projects to answer a question (including a self-generated question) or solve a problem; narrow or broaden
the inquiry when appropriate; synthesize multiple sources on the subject, demonstrating understanding of the subject under investigation. (HS-PS3-3),(HSPS3-4),(HS-PS3-5)
Gather relevant information from multiple authoritative print and digital sources, using advanced searches effectively; assess the strengths and limitations of
each source in terms of the specific task, purpose, and audience; integrate information into the text selectively to maintain the flow of ideas, avoiding
plagiarism and overreliance on any one source and following a standard format for citation. (HS-PS3-4),(HS-PS3-5)
Draw evidence from informational texts to support analysis, reflection, and research. (HS-PS3-4),(HS-PS3-5)
Make strategic use of digital media (e.g., textual, graphical, audio, visual, and interactive elements) in presentations to enhance understanding of findings,
reasoning, and evidence and to add interest. (HS-PS3-1),(HS-PS3-2),(HS-PS3-5)

Reason abstractly and quantitatively. (HS-PS3-1),(HS-PS3-2),(HS-PS3-3),(HS-PS3-4),(HS-PS3-5)
Model with mathematics. (HS-PS3-1),(HS-PS3-2),(HS-PS3-3),(HS-PS3-4),(HS-PS3-5)
Use units as a way to understand problems and to guide the solution of multi-step problems; choose and interpret units consistently in formulas; choose and
interpret the scale and the origin in graphs and data displays. (HS-PS3-1),(HS-PS3-3)
Define appropriate quantities for the purpose of descriptive modeling. (HS-PS3-1),(HS-PS3-3)
Choose a level of accuracy appropriate to limitations on measurement when reporting quantities. (HS-PS3-1),(HS-PS3-3)

*The performance expectations marked with an asterisk integrate traditional science content with engineering through a Practice or Disciplinary Core Idea.
The section entitled “Disciplinary Core Ideas” is reproduced verbatim from A Framework for K-12 Science Education: Practices, Cross-Cutting Concepts, and Core Ideas. Integrated and reprinted
with©2013
permission
from theInc.
National
Academy
of Sciences.
September 2017
Achieve,
All rights
reserved.
75 of 102

HS.Waves and Electromagnetic Radiation

HS.Waves and Electromagnetic Radiation
Students who demonstrate understanding can:
HS-PS4-1. Use mathematical representations to support a claim regarding relationships among the frequency, wavelength,
and speed of waves traveling in various media. [Clarification Statement: Examples of data could include electromagnetic radiation traveling in a
vacuum and glass, sound waves traveling through air and water, and seismic waves traveling through the earth.] [Assessment Boundary: Assessment is limited to
algebraic relationships and describing those relationships qualitatively.]

HS-PS4-2. Evaluate questions about the advantages of using a digital transmission and storage of information. [Clarification

Statement: Examples of advantages could include that digital information is stable because it can be stored reliably in computer memory, transferred easily, and
copied and shared rapidly. Disadvantages could include issues of easy deletion, security, and theft.]

HS-PS4-3. Evaluate the claims, evidence, and reasoning behind the idea that electromagnetic radiation can be described
either by a wave model or a particle model, and that for some situations one model is more useful than the other.
[Clarification Statement: Emphasis is on how the experimental evidence supports the claim and how a theory is generally modified in light of new evidence. Examples
of a phenomenon could include resonance, interference, diffraction, and photoelectric effect.] [Assessment Boundary: Assessment does not include using quantum
theory.]

HS-PS4-4. Evaluate the validity and reliability of claims in published materials of the effects that different frequencies of
electromagnetic radiation have when absorbed by matter. [Clarification Statement: Emphasis is on the idea that photons associated with

different frequencies of light have different energies, and the damage to living tissue from electromagnetic radiation depends on the energy of the radiation. Examples
of published materials could include trade books, magazines, web resources, videos, and other passages that may reflect bias.] [Assessment Boundary: Assessment is
limited to qualitative descriptions.]

HS-PS4-5. Communicate technical information about how some technological devices use the principles of wave behavior
and wave interactions with matter to transmit and capture information and energy.* [Clarification Statement: Examples could
include solar cells capturing light and converting it to electricity; medical imaging; and communications technology.] [Assessment Boundary: Assessments are limited
to qualitative information. Assessments do not include band theory.]
The performance expectations above were developed using the following elements from the NRC document A Framework for K-12 Science Education:

Science and Engineering Practices
Asking Questions and Defining Problems
Asking questions and defining problems in grades 9–12 builds from
grades K–8 experiences and progresses to formulating, refining, and
evaluating empirically testable questions and design problems using
models and simulations.
Evaluate questions that challenge the premise(s) of an argument, the
interpretation of a data set, or the suitability of a design. (HS- PS42)
Using Mathematics and Computational Thinking
Mathematical and computational thinking at the 9-12 level builds on K-8
and progresses to using algebraic thinking and analysis, a range of
linear and nonlinear functions including trigonometric functions,
exponentials and logarithms, and computational tools for statistical
analysis to analyze, represent, and model data. Simple computational
simulations are created and used based on mathematical models of
basic assumptions.
Use mathematical representations of phenomena or design solutions to
describe and/or support claims and/or explanations. (HS-PS4-1)
Engaging in Argument from Evidence
Engaging in argument from evidence in 9–12 builds on K–8 experiences
and progresses to using appropriate and sufficient evidence and
scientific reasoning to defend and critique claims and explanations
about natural and designed worlds. Arguments may also come from
current scientific or historical episodes in science.
Evaluate the claims, evidence, and reasoning behind currently
accepted explanations or solutions to determine the merits of
arguments. (HS-PS4-3)
Obtaining, Evaluating, and Communicating Information
Obtaining, evaluating, and communicating information in 9–12 builds on
K–8 and progresses to evaluating the validity and reliability of the
claims, methods, and designs.
Evaluate the validity and reliability of multiple claims that appear in
scientific and technical texts or media reports, verifying the data
when possible. (HS-PS4-4)
Communicate technical information or ideas (e.g. about phenomena
and/or the process of development and the design and
performance of a proposed process or system) in multiple formats
(including orally, graphically, textually, and mathematically). (HSPS4-5)
-----------------------------------------------------

Connections to Nature of Science

Science Models, Laws, Mechanisms, and Theories Explain
Natural Phenomena
A scientific theory is a substantiated explanation of some aspect of
the natural world, based on a body of facts that have been
repeatedly confirmed through observation and experiment and the
science community validates each theory before it is accepted. If
new evidence is discovered that the theory does not accommodate,

Disciplinary Core Ideas
PS3.D: Energy in Chemical Processes
Solar cells are human-made devices that likewise capture
the sun’s energy and produce electrical energy.

(secondary to HS-PS4-5)

PS4.A: Wave Properties
The wavelength and frequency of a wave are related to
one another by the speed of travel of the wave, which
depends on the type of wave and the medium through
which it is passing. (HS-PS4-1)
Information can be digitized (e.g., a picture stored as the
values of an array of pixels); in this form, it can be stored
reliably in computer memory and sent over long
distances as a series of wave pulses. (HS-PS4-2),(HSPS4-5)
[From the 3–5 grade band endpoints] Waves can add or
cancel one another as they cross, depending on their
relative phase (i.e., relative position of peaks and troughs
of the waves), but they emerge unaffected by each
other. (Boundary: The discussion at this grade level is
qualitative only; it can be based on the fact that two
different sounds can pass a location in different directions
without getting mixed up.) (HS-PS4-3)
PS4.B: Electromagnetic Radiation
Electromagnetic radiation (e.g., radio, microwaves, light)
can be modeled as a wave of changing electric and
magnetic fields or as particles called photons. The wave
model is useful for explaining many features of
electromagnetic radiation, and the particle model
explains other features. (HS-PS4-3)
When light or longer wavelength electromagnetic radiation
is absorbed in matter, it is generally converted into
thermal energy (heat). Shorter wavelength
electromagnetic radiation (ultraviolet, X-rays, gamma
rays) can ionize atoms and cause damage to living cells.
(HS-PS4-4)
Photoelectric materials emit electrons when they absorb
light of a high-enough frequency. (HS-PS4-5)
PS4.C: Information Technologies and
Instrumentation
Multiple technologies based on the understanding of waves
and their interactions with matter are part of everyday
experiences in the modern world (e.g., medical imaging,
communications, scanners) and in scientific research.
They are essential tools for producing, transmitting, and
capturing signals and for storing and interpreting the
information contained in them. (HS-PS4- 5)

Crosscutting Concepts
Cause and Effect
Empirical evidence is required to
differentiate between cause and
correlation and make claims about
specific causes and effects. (HS-PS4-1)
Cause and effect relationships can be
suggested and predicted for complex
natural and human designed systems by
examining what is known about smaller
scale mechanisms within the system.
(HS-PS4-4)
Systems can be designed to cause a
desired effect. (HS-PS4-5)
Systems and System Models
Models (e.g., physical, mathematical,
computer models) can be used to
simulate systems and interactions—
including energy, matter, and
information flows—within and between
systems at different scales. (HS-PS4-3)
Stability and Change
Systems can be designed for greater or
lesser stability. (HS-PS4-2)
---------------------------------------------

Connections to Engineering, Technology
and Applications of Science

Interdependence of Science,
Engineering, and Technology
Science and engineering complement
each other in the cycle known as
research and development (R&D). (HSPS4-5)
Influence of Engineering, Technology,
and Science on Society and the Natural
World
Modern civilization depends on major
technological systems. (HS-PS4-2),(HSPS4-5)
Engineers continuously modify these
technological systems by applying
scientific knowledge and engineering
design practices to increase benefits
while decreasing costs and risks. (HSPS4-2)

*The performance expectations marked with an asterisk integrate traditional science content with engineering through a Practice or Disciplinary Core Idea.
The section entitled “Disciplinary Core Ideas” is reproduced verbatim from A Framework for K-12 Science Education: Practices, Cross-Cutting Concepts, and Core Ideas. Integrated and reprinted
with©2013
permission
from theInc.
National
Academy
of Sciences.
September 2017
Achieve,
All rights
reserved.
76 of 102

HS.Waves and Electromagnetic Radiation

the theory is generally modified in light of this new evidence. (HSPS4-3)
Connections to other DCIs in this grade-band: HS.PS1.C (HS-PS4-4); HS.PS3.A (HS-PS4-4),(HS-PS4-5); HS.PS3.D (HS-PS4-3),(HS-PS4-4); HS.LS1.C (HS-PS4-4); HS.ESS1.A (HSPS4-3); HS.ESS2.A (HS-PS4-1); HS.ESS2.D (HS-PS4-3)
Articulation to DCIs across grade-bands: MS.PS3.D (HS-PS4-4); MS.PS4.A (HS-PS4-1),(HS-PS4-2),(HS-PS4-5); MS.PS4.B (HS-PS4-1),(HS-PS4-2),(HS-PS4-3),(HS-PS4-4),(HS-PS4-5);
MS.PS4.C (HS-PS4-2),(HS-PS4-5); MS.LS1.C (HS-PS4-4); MS.ESS2.D (HS-PS4-4)

Common Core State Standards Connections:
ELA/Literacy –

RST.9-10.8

Assess the extent to which the reasoning and evidence in a text support the author’s claim or a recommendation for solving a scientific or technical problem.
(HS-PS4-2),(HS-PS4-3),(HS-PS4-4)
Cite specific textual evidence to support analysis of science and technical texts, attending to important distinctions the author makes and to any gaps or
inconsistencies in the account. (HS-PS4-2),(HS-PS4-3),(HS-PS4-4)
Integrate and evaluate multiple sources of information presented in diverse formats and media (e.g., quantitative data, video, multimedia) in order to address
a question or solve a problem. (HS-PS4-1),(HS-PS4-4)
Evaluate the hypotheses, data, analysis, and conclusions in a science or technical text, verifying the data when possible and corroborating or challenging
conclusions with other sources of information. (HS-PS4-2),(HS-PS4-3),(HS-PS4-4)
Write informative/explanatory texts, including the narration of historical events, scientific procedures/ experiments, or technical processes. (HS-PS4-5)

RST.11-12.1
RST.11-12.7
RST.11-12.8
WHST.9-12.2
WHST.11-12.8

Mathematics –

Gather relevant information from multiple authoritative print and digital sources, using advanced searches effectively; assess the strengths and limitations of
each source in terms of the specific task, purpose, and audience; integrate information into the text selectively to maintain the flow of ideas, avoiding
plagiarism and overreliance on any one source and following a standard format for citation. (HS-PS4-4)

MP.2
MP.4
HSA-SSE.A.1
HSA-SSE.B.3

Reason abstractly and quantitatively. (HS-PS4-1),(HS-PS4-3)
Model with mathematics. (HS-PS4-1)
Interpret expressions that represent a quantity in terms of its context. (HS-PS4-1),(HS-PS4-3)
Choose and produce an equivalent form of an expression to reveal and explain properties of the quantity represented by the expression. (HS-PS4-1),(HS-PS4-

HSA.CED.A.4

Rearrange formulas to highlight a quantity of interest, using the same reasoning as in solving equations. (HS-PS4-1),(HS-PS4-3)

3)
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High School Life Sciences
Students in high school develop understanding of key concepts that help them make sense of life
science. The ideas are building upon students’ science understanding of disciplinary core ideas, science
and engineering practices, and crosscutting concepts from earlier grades. There are five life science
topics in high school: 1) Structure and Function, 2) Inheritance and Variation of Traits, 3) Matter and
Energy in Organisms and Ecosystems, 4) Interdependent Relationships in Ecosystems, and 5) Natural
Selection and Evolution. The performance expectations for high school life science blend core ideas
with scientific and engineering practices and crosscutting concepts to support students in developing
useable knowledge that can be applied across the science disciplines. While the performance
expectations in high school life science couple particular practices with specific disciplinary core ideas,
instructional decisions should include use of many practices underlying the performance expectations.
The performance expectations are based on the grade-band endpoints described in A Framework for K12 Science Education (NRC, 2012).
The performance expectations in the topic Structure and Function help students formulate an answer to
the question: “How do the structures of organisms enable life’s functions?” High school students are
able to investigate explanations for the structure and function of cells as the basic units of life, the
hierarchical systems of organisms, and the role of specialized cells for maintenance and growth.
Students demonstrate understanding of how systems of cells function together to support the life
processes. Students demonstrate their understanding through critical reading, using models, and
conducting investigations. The crosscutting concepts of structure and function, matter and energy, and
systems and system models in organisms are called out as organizing concepts.
The performance expectations in the topic Inheritance and Variation of Traits help students in pursuing
an answer to the question: “How are the characteristics from one generation related to the previous
generation?” High school students demonstrate understanding of the relationship of DNA and
chromosomes in the processes of cellular division that pass traits from one generation to the next.
Students can determine why individuals of the same species vary in how they look, function, and
behave. Students can develop conceptual models for the role of DNA in the unity of life on Earth and
use statistical models to explain the importance of variation within populations for the survival and
evolution of species. Ethical issues related to genetic modification of organisms and the nature of
science can be described. Students can explain the mechanisms of genetic inheritance and describe the
environmental and genetic causes of gene mutation and the alteration of gene expression. Crosscutting
concepts of structure and function, patterns, and cause and effect developed in this topic help students
to generalize understanding of inheritance of traits to other applications in science.
The performance expectations in the topic Matter and Energy in Organisms and

Ecosystems help students answer the questions: “How do organisms obtain and use energy they need to
live and grow? How do matter and energy move through ecosystems?” High school students can
construct explanations for the role of energy in the cycling of matter in organisms and ecosystems.
They can apply mathematical concepts to develop evidence to support explanations of the
interactions of photosynthesis and cellular respiration and develop
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models to communicate these explanations. They can relate the nature of science to how explanations
may change in light of new evidence and the implications for our understanding of the tentative nature
of science. Students understand organisms’ interactions with each other and their physical
environment, how organisms obtain resources, change the environment, and how these changes affect
both organisms and ecosystems. In addition, students can utilize the crosscutting concepts of matter
and energy and Systems and system models to make sense of ecosystem dynamics.
The performance expectations in the topic Interdependent Relationships in Ecosystems help students
answer the question, “How do organisms interact with the living and non-living environment to obtain
matter and energy?” This topic builds on the other topics as high school students demonstrate an ability
to investigate the role of biodiversity in ecosystems and the role of animal behavior on survival of
individuals and species. Students have increased understanding of interactions among organisms and
how those interactions influence the dynamics of ecosystems. Students can generate mathematical
comparisons, conduct investigations, use models, and apply scientific reasoning to link evidence to
explanations about interactions and changes within ecosystems.
The performance expectations in the topic Natural Selection and Evolution help students answer the
questions: “How can there be so many similarities among organisms yet so many different plants,
animals, and microorganisms? How does biodiversity affect humans?” High school students can
investigate patterns to find the relationship between the environment and natural selection. Students
demonstrate understanding of the factors causing natural selection and the process of evolution of
species over time. They demonstrate understanding of how multiple lines of evidence contribute to the
strength of scientific theories of natural selection and evolution. Students can demonstrate an
understanding of the processes that change the distribution of traits in a population over time and
describe extensive scientific evidence ranging from the fossil record to genetic relationships among
species that support the theory of biological evolution. Students can use models, apply statistics,
analyze data, and produce scientific communications about evolution. Understanding of the
crosscutting concepts of patterns, scale, structure and function, and cause and effect supports the
development of a deeper understanding of this topic.
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HS.Structure and Function
HS.Structure and Function
Students who demonstrate understanding can:
HS-LS1-1. Construct an explanation based on evidence for how the structure of DNA determines the structure of proteins
which carry out the essential functions of life through systems of specialized cells. [Assessment Boundary: Assessment does not
include identification of specific cell or tissue types, whole body systems, specific protein structures and functions, or the biochemistry of protein synthesis.]

HS-LS1-2. Develop and use a model to illustrate the hierarchical organization of interacting systems that provide specific
functions within multicellular organisms. [Clarification Statement: Emphasis is on functions at the organism system level such as nutrient uptake,
HS-LS1-3.

water delivery, and organism movement in response to neural stimuli. An example of an interacting system could be an artery depending on the proper function of
elastic tissue and smooth muscle to regulate and deliver the proper amount of blood within the circulatory system.] [Assessment Boundary: Assessment does not
include interactions and functions at the molecular or chemical reaction level.]
Plan and conduct an investigation to provide evidence that feedback mechanisms maintain homeostasis. [Clarification
Statement: Examples of investigations could include heart rate response to exercise, stomate response to moisture and temperature, and root development in
response to water levels.] [Assessment Boundary: Assessment does not include the cellular processes involved in the feedback mechanism.]
The performance expectations above were developed using the following elements from the NRC document A Framework for K-12 Science Education:

Science and Engineering Practices

Disciplinary Core Ideas

Crosscutting Concepts

Developing and Using Models
Modeling in 9–12 builds on K–8 experiences and progresses to
using, synthesizing, and developing models to predict and show
relationships among variables between systems and their
components in the natural and designed world.
Develop and use a model based on evidence to illustrate the
relationships between systems or between components of a
system. (HS-LS1-2)
Planning and Carrying Out Investigations
Planning and carrying out in 9-12 builds on K-8 experiences and
progresses to include investigations that provide evidence for and
test conceptual, mathematical, physical, and empirical models.
Plan and conduct an investigation individually and
collaboratively to produce data to serve as the basis for
evidence, and in the design: decide on types, how much, and
accuracy of data needed to produce reliable measurements
and consider limitations on the precision of the data (e.g.,
number of trials, cost, risk, time), and refine the design
accordingly. (HS-LS1-3)
Constructing Explanations and Designing Solutions
Constructing explanations and designing solutions in 9–12 builds
on K–8 experiences and progresses to explanations and designs
that are supported by multiple and independent studentgenerated sources of evidence consistent with scientific ideas,
principles, and theories.
Construct an explanation based on valid and reliable evidence
obtained from a variety of sources (including students’ own
investigations, models, theories, simulations, peer review) and
the assumption that theories and laws that describe the
natural world operate today as they did in the past and will
continue to do so in the future. (HS-LS1-1)

LS1.A: Structure and Function
Systems of specialized cells within organisms help them
perform the essential functions of life. (HS-LS1-1)
All cells contain genetic information in the form of DNA molecules.
Genes are regions in the DNA that contain the instructions that
code for the formation of proteins, which carry out most of the
work of cells. (HS-LS1-1) (Note: This Disciplinary Core Idea is

Systems and System Models
Models (e.g., physical, mathematical,
computer models) can be used to
simulate systems and interactions—
including energy, matter, and
information flows—within and between
systems at different scales. (HS-LS1-2)
Structure and Function
Investigating or designing new systems or
structures requires a detailed
examination of the properties of
different materials, the structures of
different components, and connections
of components to reveal its function
and/or solve a problem. (HS-LS1-1)
Stability and Change
Feedback (negative or positive) can
stabilize or destabilize a system. (HSLS1-3)

also addressed by HS-LS3-1.)

Multicellular organisms have a hierarchical structural organization,
in which any one system is made up of numerous parts and is
itself a component of the next level. (HS-LS1-2)
Feedback mechanisms maintain a living system’s internal
conditions within certain limits and mediate behaviors, allowing
it to remain alive and functional even as external conditions
change within some range. Feedback mechanisms can
encourage (through positive feedback) or discourage (negative
feedback) what is going on inside the living system. (HS-LS1-3)

--------------------------------------------------------

Connections to Nature of Science

Scientific Investigations Use a Variety of Methods
Scientific inquiry is characterized by a common set of values
that include: logical thinking, precision, open-mindedness,
objectivity, skepticism, replicability of results, and honest and
ethical reporting of findings. (HS-LS1-3)
Connections to other DCIs in this grade-band: HS.LS3.A (HS-LS1-1)
Articulation across grade-bands: MS.LS1.A (HS-LS1-1),(HS-LS1-2),(HS-LS1-3); MS.LS3.A (HS-LS1-1); MS.LS3.B (HS-LS1-1)

Common Core State Standards Connections:
ELA/Literacy –

RST.11-12.1

WHST.9-12.2
WHST.9-12.7
WHST.11-12.8
WHST.9-12.9
SL.11-12.5

Cite specific textual evidence to support analysis of science and technical texts, attending to important distinctions the author makes and to any gaps or
inconsistencies in the account. (HS-LS1-1)
Write informative/explanatory texts, including the narration of historical events, scientific procedures/ experiments, or technical processes. (HS-LS1-1)
Conduct short as well as more sustained research projects to answer a question (including a self-generated question) or solve a problem; narrow or broaden
the inquiry when appropriate; synthesize multiple sources on the subject, demonstrating understanding of the subject under investigation. (HS-LS1-3)
Gather relevant information from multiple authoritative print and digital sources, using advanced searches effectively; assess the strengths and limitations of
each source in terms of the specific task, purpose, and audience; integrate information into the text selectively to maintain the flow of ideas, avoiding
plagiarism and overreliance on any one source and following a standard format for citation. (HS-LS1-3)
Draw evidence from informational texts to support analysis, reflection, and research. (HS-LS1-1)
Make strategic use of digital media (e.g., textual, graphical, audio, visual, and interactive elements) in presentations to enhance understanding of findings,
reasoning, and evidence and to add interest. (HS-LS1-2)
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HS.Matter and Energy in Organisms and Ecosystems

HS.Matter and Energy in Organisms and Ecosystems
Students who demonstrate understanding can:
HS-LS1-5. Use a model to illustrate how photosynthesis transforms light energy into stored chemical energy.

[Clarification
Statement: Emphasis is on illustrating inputs and outputs of matter and the transfer and transformation of energy in photosynthesis by plants and other
photosynthesizing organisms. Examples of models could include diagrams, chemical equations, and conceptual models.] [Assessment Boundary: Assessment does not
include specific biochemical steps.]

HS-LS1-6. Construct and revise an explanation based on evidence for how carbon, hydrogen, and oxygen from sugar
molecules may combine with other elements to form amino acids and/or other large carbon-based molecules.

[Clarification Statement: Emphasis is on using evidence from models and simulations to support explanations.] [Assessment Boundary: Assessment does not include
the details of the specific chemical reactions or identification of macromolecules.]

HS-LS1-7. Use a model to illustrate that cellular respiration is a chemical process whereby the bonds of food molecules and
oxygen molecules are broken and the bonds in new compounds are formed resulting in a net transfer of energy.
[Clarification Statement: Emphasis is on the conceptual understanding of the inputs and outputs of the process of cellular respiration.] [Assessment Boundary:
Assessment should not include identification of the steps or specific processes involved in cellular respiration.]

HS-LS2-3. Construct and revise an explanation based on evidence for the cycling of matter and flow of energy in aerobic and
anaerobic conditions. [Clarification Statement: Emphasis is on conceptual understanding of the role of aerobic and anaerobic respiration in different
environments.] [Assessment Boundary: Assessment does not include the specific chemical processes of either aerobic or anaerobic respiration.]

HS-LS2-4. Use mathematical representations to support claims for the cycling of matter and flow of energy among
organisms in an ecosystem. [Clarification Statement: Emphasis is on using a mathematical model of stored energy in biomass to describe the transfer of

energy from one trophic level to another and that matter and energy are conserved as matter cycles and energy flows through ecosystems. Emphasis is on atoms and
molecules such as carbon, oxygen, hydrogen and nitrogen being conserved as they move through an ecosystem.] [Assessment Boundary: Assessment is limited to
proportional reasoning to describe the cycling of matter and flow of energy.]

HS-LS2-5. Develop a model to illustrate the role of photosynthesis and cellular respiration in the cycling of carbon among
the biosphere, atmosphere, hydrosphere, and geosphere. [Clarification Statement: Examples of models could include simulations and
mathematical models.] [Assessment Boundary: Assessment does not include the specific chemical steps of photosynthesis and respiration.]
The performance expectations above were developed using the following elements from the NRC document A Framework for K-12 Science Education:

Science and Engineering Practices

Disciplinary Core Ideas

Developing and Using Models
Modeling in 9–12 builds on K–8 experiences and progresses to
using, synthesizing, and developing models to predict and show
relationships among variables between systems and their
components in the natural and designed worlds.
Use a model based on evidence to illustrate the relationships
between systems or between components of a system. (HSLS1-5),(HS-LS1-7)
Develop a model based on evidence to illustrate the
relationships between systems or components of a system.
(HS-LS2-5)
Using Mathematics and Computational Thinking
Mathematical and computational thinking in 9-12 builds on K-8
experiences and progresses to using algebraic thinking and
analysis, a range of linear and nonlinear functions including
trigonometric functions, exponentials and logarithms, and
computational tools for statistical analysis to analyze, represent,
and model data. Simple computational simulations are created
and used based on mathematical models of basic assumptions.
Use mathematical representations of phenomena or design
solutions to support claims. (HS-LS2-4)
Constructing Explanations and Designing Solutions
Constructing explanations and designing solutions in 9–12 builds
on K–8 experiences and progresses to explanations and designs
that are supported by multiple and independent studentgenerated sources of evidence consistent with scientific ideas,
principles, and theories.
Construct and revise an explanation based on valid and reliable
evidence obtained from a variety of sources (including
students’ own investigations, models, theories, simulations,
peer review) and the assumption that theories and laws that
describe the natural world operate today as they did in the
past and will continue to do so in the future. (HS-LS1-6),(HSLS2-3)
--------------------------------------------------------

LS1.C: Organization for Matter and Energy Flow in
Organisms
The process of photosynthesis converts light energy to stored
chemical energy by converting carbon dioxide plus water into
sugars plus released oxygen. (HS-LS1-5)
The sugar molecules thus formed contain carbon, hydrogen,
and oxygen: their hydrocarbon backbones are used to make
amino acids and other carbon-based molecules that can be
assembled into larger molecules (such as proteins or DNA),
used for example to form new cells. (HS-LS1-6)
As matter and energy flow through different organizational levels
of living systems, chemical elements are recombined in
different ways to form different products. (HS-LS1-6),(HS-LS17)
As a result of these chemical reactions, energy is transferred from
one system of interacting molecules to another. Cellular
respiration is a chemical process in which the bonds of food
molecules and oxygen molecules are broken and new
compounds are formed that can transport energy to muscles.
Cellular respiration also releases the energy needed to maintain
body temperature despite ongoing energy transfer to the
surrounding environment.(HS-LS1-7)
LS2.B: Cycles of Matter and Energy Transfer in Ecosystems
Photosynthesis and cellular respiration (including anaerobic
processes) provide most of the energy for life processes. (HSLS2-3)
Plants or algae form the lowest level of the food web. At each
link upward in a food web, only a small fraction of the matter
consumed at the lower level is transferred upward, to produce
growth and release energy in cellular respiration at the higher
level. Given this inefficiency, there are generally fewer
organisms at higher levels of a food web. Some matter reacts
to release energy for life functions, some matter is stored in
newly made structures, and much is discarded. The chemical
elements that make up the molecules of organisms pass
through food webs and into and out of the atmosphere and
soil, and they are combined and recombined in different ways.
At each link in an ecosystem, matter and energy are
conserved. (HS-LS2-4)
Photosynthesis and cellular respiration are important components
of the carbon cycle, in which carbon is exchanged among the
biosphere, atmosphere, oceans, and geosphere through
chemical, physical, geological, and biological processes. (HSLS2-5)
PS3.D: Energy in Chemical Processes
The main way that solar energy is captured and stored on
Earth is through the complex chemical process known as

Connections to Nature of Science

Scientific Knowledge is Open to Revision in Light of New
Evidence
Most scientific knowledge is quite durable, but is, in principle,
subject to change based on new evidence and/or
reinterpretation of existing evidence. (HS-LS2-3)

Crosscutting Concepts
Systems and System Models
Models (e.g., physical, mathematical,
computer models) can be used to
simulate systems and interactions—
including energy, matter, and
information flows—within and between
systems at different scales. (HS-LS2-5)
Energy and Matter
Changes of energy and matter in a
system can be described in terms of
energy and matter flows into, out of,
and within that system. (HS-LS1-5),
(HS-LS1-6)
Energy cannot be created or destroyed—
it only moves between one place and
another place, between objects and/or
fields, or between systems.(HS-LS17),(HS-LS2-4)
Energy drives the cycling of matter within
and between systems. (HS-LS2- 3)
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HS.Matter and Energy in Organisms and Ecosystems

photosynthesis. (secondary to HS-LS2-5)
Connections to other DCIs in this grade-band: HS.PS1.B (HS-LS1-5),(HS-LS1-6),(HS-LS1-7),(HS-LS2-3),(HS-LS2-5); HS.PS2.B (HS-LS1-7); HS.PS3.B (HS-LS1-5),(HS-LS1-7),(HS-LS2-

3),(HS-LS2-4); HS.PS3.D (HS-LS2-3),(HS-LS2-4); HS.ESS2.A (HS-LS2-3); HS.ESS2.D (HS-LS2-5)
Articulation across grade-bands: MS.PS1.A (HS-LS1-6); MS.PS1.B (HS-LS1-5),(HS-LS1-6),(HS-LS1-7),(HS-LS2-3); MS.PS3.D (HS-LS1-5),(HS-LS1-6),(HS-LS1-7),(HS-LS2-3),(HS-LS24),(HS-LS2-5); MS.LS1.C (HS-LS1-5),(HS-LS1-6),(HS-LS1-7),(HS-LS2-3),(HS-LS2-4),(HS-LS2-5); MS.LS2.B (HS-LS1-5),(HS-LS1-7),(HS-LS2-3),(HS-LS2-4),(HS-LS2-5); MS.ESS2.A (HSLS2-5); MS.ESS2.E (HS-LS1-6)

Common Core State Standards Connections:
ELA/Literacy –

RST.11-12.1

WHST.9-12.2
WHST.9-12.5
WHST.9-12.9
SL.11-12.5

Mathematics –

MP.2
MP.4
HSN-Q.A.1

HSN-Q.A.2
HSN-Q.A.3

Cite specific textual evidence to support analysis of science and technical texts, attending to important distinctions the author makes and to any gaps or
inconsistencies in the account. (HS-LS1-6),(HS-LS2-3)
Write informative/explanatory texts, including the narration of historical events, scientific procedures/ experiments, or technical processes. (HS-LS1-6),(HS-LS23)
Develop and strengthen writing as needed by planning, revising, editing, rewriting, or trying a new approach, focusing on addressing what is most significant
for a specific purpose and audience. (HS-LS1-6),(HS-LS2-3)
Draw evidence from informational texts to support analysis, reflection, and research. (HS-LS1-6)
Make strategic use of digital media (e.g., textual, graphical, audio, visual, and interactive elements) in presentations to enhance understanding of findings,
reasoning, and evidence and to add interest. (HS-LS1-5),(HS-LS1-7)

Reason abstractly and quantitatively. (HS-LS2-4)
Model with mathematics. (HS-LS2-4)
Use units as a way to understand problems and to guide the solution of multi-step problems; choose and interpret units consistently in formulas; choose and
interpret the scale and the origin in graphs and data displays. (HS-LS2-4)
Define appropriate quantities for the purpose of descriptive modeling. (HS-LS2-4)
Choose a level of accuracy appropriate to limitations on measurement when reporting quantities. (HS-LS2-4)
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HS.Interdependent Relationships in Ecosystems

HS.Interdependent Relationships in Ecosystems
Students who demonstrate understanding can:
HS-LS2-1. Use mathematical and/or computational representations to support explanations of factors that affect
carrying capacity of ecosystems at different scales. [Clarification Statement: Emphasis is on quantitative analysis and comparison of the
relationships among interdependent factors including boundaries, resources, climate and competition. Examples of mathematical comparisons could include
graphs, charts, histograms, and population changes gathered from simulations or historical data sets.] [Assessment Boundary: Assessment does not include
deriving mathematical equations to make comparisons.]

HS-LS2-2. Use mathematical representations to support and revise explanations based on evidence about factors
affecting biodiversity and populations in ecosystems of different scales. [Clarification Statement: Examples of mathematical

representations include finding the average, determining trends, and using graphical comparisons of multiple sets of data.] [Assessment Boundary: Assessment is
limited to provided data.]

HS-LS2-6. Evaluate the claims, evidence, and reasoning that the complex interactions in ecosystems maintain relatively
consistent numbers and types of organisms in stable conditions, but changing conditions may result in a new
ecosystem. [Clarification Statement: Examples of changes in ecosystem conditions could include modest biological or physical changes, such as moderate
hunting or a seasonal flood; and extreme changes, such as volcanic eruption or sea level rise.]

HS-LS2-7. Design, evaluate, and refine a solution for reducing the impacts of human activities on the environment and
biodiversity.* [Clarification Statement: Examples of human activities can include urbanization, building dams, and dissemination of invasive species.]
HS-LS2-8. Evaluate the evidence for the role of group behavior on individual and species’ chances to survive and
reproduce. [Clarification Statement: Emphasis is on: (1) distinguishing between group and individual behavior, (2) identifying evidence supporting the
outcomes of group behavior, and (3) developing logical and reasonable arguments based on evidence. Examples of group behaviors could include flocking,
schooling, herding, and cooperative behaviors such as hunting, migrating, and swarming.]

HS-LS4-6. Create or revise a simulation to test a solution to mitigate adverse impacts of human activity on biodiversity.*
[Clarification Statement: Emphasis is on testing solutions for a proposed problem related to threatened or endangered species, or to genetic variation of
organisms for multiple species.]
The performance expectations above were developed using the following elements from the NRC document A Framework for K-12 Science Education:

Science and Engineering Practices

Disciplinary Core Ideas

Crosscutting Concepts

Using Mathematics and Computational Thinking
Mathematical and computational thinking in 9-12 builds on K-8
experiences and progresses to using algebraic thinking and
analysis, a range of linear and nonlinear functions including
trigonometric functions, exponentials and logarithms, and
computational tools for statistical analysis to analyze, represent,
and model data. Simple computational simulations are created and
used based on mathematical models of basic assumptions.
Use mathematical and/or computational representations of
phenomena or design solutions to support explanations. (HSLS2-1)
Use mathematical representations of phenomena or design
solutions to support and revise explanations. (HS-LS2-2)
Create or revise a simulation of a phenomenon, designed
device, process, or system. (HS-LS4-6)
Constructing Explanations and Designing Solutions
Constructing explanations and designing solutions in 9–12 builds on
K–8 experiences and progresses to explanations and designs that
are supported by multiple and independent student-generated
sources of evidence consistent with scientific ideas, principles, and
theories.
Design, evaluate, and refine a solution to a complex real-world
problem, based on scientific knowledge, student-generated
sources of evidence, prioritized criteria, and tradeoff
considerations. (HS-LS2-7)
Engaging in Argument from Evidence
Engaging in argument from evidence in 9–12 builds from K–8
experiences and progresses to using appropriate and sufficient
evidence and scientific reasoning to defend and critique claims and
explanations about the natural and designed world(s). Arguments
may also come from current scientific or historical episodes in
science.
Evaluate the claims, evidence, and reasoning behind currently
accepted explanations or solutions to determine the merits of
arguments. (HS-LS2-6)
Evaluate the evidence behind currently accepted explanations or
solutions to determine the merits of arguments. (HS-LS2-8)

LS2.A: Interdependent Relationships in Ecosystems
Ecosystems have carrying capacities, which are limits to
the numbers of organisms and populations they can
support. These limits result from such factors as the
availability of living and nonliving resources and from
such challenges such as predation, competition, and
disease. Organisms would have the capacity to produce
populations of great size were it not for the fact that
environments and resources are finite. This
fundamental tension affects the abundance (number of
individuals) of species in any given ecosystem. (HS-LS21),(HS-LS2-2)
LS2.C: Ecosystem Dynamics, Functioning, and
Resilience
A complex set of interactions within an ecosystem can
keep its numbers and types of organisms relatively
constant over long periods of time under stable
conditions. If a modest biological or physical
disturbance to an ecosystem occurs, it may return to its
more or less original status (i.e., the ecosystem is
resilient), as opposed to becoming a very different
ecosystem. Extreme fluctuations in conditions or the
size of any population, however, can challenge the
functioning of ecosystems in terms of resources and
habitat availability. (HS-LS2-2),(HS-LS2-6)
Moreover, anthropogenic changes (induced by human
activity) in the environment—including habitat
destruction, pollution, introduction of invasive species,
overexploitation, and climate change—can disrupt an
ecosystem and threaten the survival of some species.
(HS-LS2-7)
LS2.D: Social Interactions and Group Behavior
Group behavior has evolved because membership can
increase the chances of survival for individuals and their
genetic relatives. (HS-LS2-8)
LS4.C: Adaptation
Changes in the physical environment, whether naturally
occurring or human induced, have thus contributed to
the expansion of some species, the emergence of new
distinct species as populations diverge under different
conditions, and the decline–and sometimes the
extinction–of some species. (HS-LS4-6)
LS4.D: Biodiversity and Humans
Biodiversity is increased by the formation of new
species (speciation) and decreased by the loss of
species (extinction). (secondary to HS-LS2-7)
Humans depend on the living world for the resources and
other benefits provided by biodiversity. But human

Cause and Effect
Empirical evidence is required to differentiate
between cause and correlation and make
claims about specific causes and effects.
(HS-LS2-8),(HS-LS4-6)
Scale, Proportion, and Quantity
The significance of a phenomenon is
dependent on the scale, proportion, and
quantity at which it occurs. (HS-LS2-1)
Using the concept of orders of magnitude
allows one to understand how a model at
one scale relates to a model at another
scale. (HS-LS2-2)
Stability and Change
Much of science deals with constructing
explanations of how things change and
how they remain stable. (HS-LS2-6),(HSLS2-7)

-------------------------------------------------------------------

Connections to Nature of Science

Scientific Knowledge is Open to Revision in Light of New
Evidence
Most scientific knowledge is quite durable, but is, in principle,
subject to change based on new evidence and/or
reinterpretation of existing evidence. (HS-LS2-2)
Scientific argumentation is a mode of logical discourse used to
clarify the strength of relationships between ideas and
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evidence that may result in revision of an explanation. (HSLS2-6),(HS-LS2-8)

activity is also having adverse impacts on biodiversity
through overpopulation, overexploitation, habitat
destruction, pollution, introduction of invasive species,
and climate change. Thus sustaining biodiversity so that
ecosystem functioning and productivity are maintained
is essential to supporting and enhancing life on Earth.
Sustaining biodiversity also aids humanity by preserving
landscapes of recreational or inspirational value.
(secondary to HS-LS2-7), (HS-LS4-6)
ETS1.B: Developing Possible Solutions
When evaluating solutions, it is important to take into
account a range of constraints, including cost, safety,
reliability, and aesthetics, and to consider social,
cultural, and environmental impacts. (secondary to HS-

LS2-7),(secondary to HS-LS4-6)

Both physical models and computers can be used in
various ways to aid in the engineering design process.
Computers are useful for a variety of purposes, such as
running simulations to test different ways of solving a
problem or to see which one is most efficient or
economical; and in making a persuasive presentation to
a client about how a given design will meet his or her
needs. (secondary to HS-LS4-6)
Connections to other DCIs in this grade-band: HS.ESS2.D (HS-LS2-7),(HS-LS4-6); HS.ESS2.E (HS-LS2-2),(HS-LS2-6),(HS-LS2-7),(HS-LS4-6); HS.ESS3.A (HS-LS2-2),(HS-LS2-7),
(HS-LS4-6); HS.ESS3.C (HS-LS2-2),(HS-LS2-7),(HS-LS4-6); HS.ESS3.D (HS-LS2-2),(HS-LS4-6)
Articulation across grade-bands: MS.LS1.B (HS-LS2-8); MS.LS2.A (HS-LS2-1),(HS-LS2-2),(HS-LS2-6); MS.LS2.C (HS-LS2-1),(HS-LS2-2),(HS-LS2-6),(HS-LS2-7),(HS-LS4-6);
MS.ESS2.E (HS-LS2-6); MS.ESS3.A (HS-LS2-1); MS.ESS3.C (HS-LS2-1),(HS-LS2-2),(HS-LS2-6),(HS-LS2-7),(HS-LS4-6); MS.ESS3.D (HS-LS2-7)

Common Core State Standards Connections:
ELA/Literacy –

RST.9-10.8

RST.11-12.1
RST.11-12.7
RST.11-12.8
WHST.9-12.2
WHST.9-12.5
WHST.9-12.7

Mathematics –

MP.2
MP.4
HSN-Q.A.1

HSN-Q.A.2
HSN-Q.A.3
HSS-ID.A.1
HSS-IC.A.1
HSS-IC.B.6

Assess the extent to which the reasoning and evidence in a text support the author’s claim or a recommendation for solving a scientific or technical
problem. (HS-LS2-6),(HS-LS2-7),(HS-LS2-8)
Cite specific textual evidence to support analysis of science and technical texts, attending to important distinctions the author makes and to any gaps or
inconsistencies in the account. (HS-LS2-1),(HS-LS2-2),(HS-LS2-6),(HS-LS2-8)
Integrate and evaluate multiple sources of information presented in diverse formats and media (e.g., quantitative data, video, multimedia) in order to
address a question or solve a problem. (HS-LS2-6),(HS-LS2-7),(HS-LS2-8)
Evaluate the hypotheses, data, analysis, and conclusions in a science or technical text, verifying the data when possible and corroborating or challenging
conclusions with other sources of information. (HS-LS2-6),(HS-LS2-7),(HS-LS2-8)
Write informative/explanatory texts, including the narration of historical events, scientific procedures/ experiments, or technical processes. (HS-LS2-1),(HS-

LS2-2)

Develop and strengthen writing as needed by planning, revising, editing, rewriting, or trying a new approach, focusing on addressing what is most
significant for a specific purpose and audience. (HS-LS4-6)
Conduct short as well as more sustained research projects to answer a question (including a self-generated question) or solve a problem; narrow or
broaden the inquiry when appropriate; synthesize multiple sources on the subject, demonstrating understanding of the subject under investigation. (HSLS2-7),(HS-LS4-6)

Reason abstractly and quantitatively. (HS-LS2-1),(HS-LS2-2),(HS-LS2-6),(HS-LS2-7)
Model with mathematics. (HS-LS2-1),(HS-LS2-2)
Use units as a way to understand problems and to guide the solution of multi-step problems; choose and interpret units consistently in formulas; choose
and interpret the scale and the origin in graphs and data displays. (HS-LS2-1),(HS-LS2-2),(HS-LS2-7)
Define appropriate quantities for the purpose of descriptive modeling. (HS-LS2-1),(HS-LS2-2),(HS-LS2-7)
Choose a level of accuracy appropriate to limitations on measurement when reporting quantities. (HS-LS2-1),(HS-LS2-2),(HS-LS2-7)
Represent data with plots on the real number line. (HS-LS2-6)
Understand statistics as a process for making inferences about population parameters based on a random sample from that population. (HS-LS2-6)
Evaluate reports based on data. (HS-LS2-6)
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HS.Inheritance and Variation of Traits
Students who demonstrate understanding can:
HS-LS1-4. Use a model to illustrate the role of cellular division (mitosis) and differentiation in producing and maintaining
complex organisms. [Assessment Boundary: Assessment does not include specific gene control mechanisms or rote memorization of the steps of mitosis.]
HS-LS3-1. Ask questions to clarify relationships about the role of DNA and chromosomes in coding the instructions for
characteristic traits passed from parents to offspring. [Assessment Boundary: Assessment does not include the phases of meiosis or the
biochemical mechanism of specific steps in the process.]

HS-LS3-2. Make and defend a claim based on evidence that inheritable genetic variations may result from: (1) new genetic
combinations through meiosis, (2) viable errors occurring during replication, and/or (3) mutations caused by
environmental factors. [Clarification Statement: Emphasis is on using data to support arguments for the way variation occurs.] [Assessment Boundary:
Assessment does not include the phases of meiosis or the biochemical mechanism of specific steps in the process.]

HS-LS3-3. Apply concepts of statistics and probability to explain the variation and distribution of expressed traits in a
population. [Clarification Statement: Emphasis is on the use of mathematics to describe the probability of traits as it relates to genetic and environmental
factors in the expression of traits.] [Assessment Boundary: Assessment does not include Hardy-Weinberg calculations.]
The performance expectations above were developed using the following elements from the NRC document A Framework for K-12 Science Education:

Science and Engineering Practices
Asking Questions and Defining Problems
Asking questions and defining problems in 9-12 builds on K-8
experiences and progresses to formulating, refining, and evaluating
empirically testable questions and design problems using models and
simulations.
Ask questions that arise from examining models or a theory to
clarify relationships. (HS-LS3-1)
Developing and Using Models
Modeling in 9–12 builds on K–8 experiences and progresses to using,
synthesizing, and developing models to predict and show relationships
among variables between systems and their components in the natural
and designed worlds.
Use a model based on evidence to illustrate the relationships
between systems or between components of a system. (HS-LS1-4)
Analyzing and Interpreting Data
Analyzing data in 9-12 builds on K-8 experiences and progresses to
introducing more detailed statistical analysis, the comparison of data
sets for consistency, and the use of models to generate and analyze
data.
Apply concepts of statistics and probability (including determining
function fits to data, slope, intercept, and correlation coefficient
for linear fits) to scientific and engineering questions and
problems, using digital tools when feasible. (HS-LS3-3)
Engaging in Argument from Evidence
Engaging in argument from evidence in 9-12 builds on K-8 experiences
and progresses to using appropriate and sufficient evidence and
scientific reasoning to defend and critique claims and explanations
about the natural and designed world(s). Arguments may also come
from current scientific or historical episodes in science.
Make and defend a claim based on evidence about the natural
world that reflects scientific knowledge, and student-generated
evidence. (HS-LS3-2)

Disciplinary Core Ideas
LS1.A: Structure and Function
All cells contain genetic information in the form of DNA
molecules. Genes are regions in the DNA that contain
the instructions that code for the formation of
proteins. (secondary to HS-LS3-1) (Note: This

Disciplinary Core Idea is also addressed by HS-LS1-1.)

Crosscutting Concepts
Cause and Effect
Empirical evidence is required to differentiate
between cause and correlation and make
claims about specific causes and effects.
(HS-LS3-1),(HS-LS3-2)
Scale, Proportion, and Quantity
Algebraic thinking is used to examine
scientific data and predict the effect of a
change in one variable on another (e.g.,
linear growth vs. exponential growth). (HSLS3-3)
Systems and System Models
Models (e.g., physical, mathematical,
computer models) can be used to simulate
systems and interactions—including
energy, matter, and information flows—
within and between systems at different
scales. (HS-LS1-4)

LS1.B: Growth and Development of Organisms
In multicellular organisms individual cells grow and then
divide via a process called mitosis, thereby allowing
the organism to grow. The organism begins as a
single cell (fertilized egg) that divides successively to
produce many cells, with each parent cell passing
identical genetic material (two variants of each
chromosome pair) to both daughter cells. Cellular
division and differentiation produce and maintain a
complex organism, composed of systems of tissues
and organs that work together to meet the needs of
the whole organism. (HS-LS1-4)
LS3.A: Inheritance of Traits
--------------------------------------------Each chromosome consists of a single very long DNA
Connections to Nature of Science
molecule, and each gene on the chromosome is a
particular segment of that DNA. The instructions for
Science is a Human Endeavor
forming species’ characteristics are carried in DNA. All
Technological advances have influenced
cells in an organism have the same genetic content,
the progress of science and science has
but the genes used (expressed) by the cell may be
influenced advances in technology. (HSregulated in different ways. Not all DNA codes for a
LS3-3)
protein; some segments of DNA are involved in
Science and engineering are influenced by
regulatory or structural functions, and some have no
society and society is influenced by science
as-yet known function. (HS-LS3-1)
LS3.B: Variation of Traits
and engineering. (HS-LS3-3)
In sexual reproduction, chromosomes can sometimes
swap sections during the process of meiosis (cell
division), thereby creating new genetic combinations
and thus more genetic variation. Although DNA
replication is tightly regulated and remarkably accurate,
errors do occur and result in mutations, which are also
a source of genetic variation. Environmental factors can
also cause mutations in genes, and viable mutations
are inherited. (HS-LS3-2)
Environmental factors also affect expression of traits, and
hence affect the probability of occurrences of traits in a
population. Thus the variation and distribution of traits
observed depends on both genetic and
environmental factors. (HS-LS3-2),(HS-LS3-3)
Connections to other DCIs in this grave-band: HS.LS2.A (HS-LS3-3); HS.LS2.C (HS-LS3-3); HS.LS4.B (HS-LS3-3); HS.LS4.C (HS-LS3-3)
Articulation across grade-bands: MS.LS1.A (HS-LS1-4); MS.LS1.B (HS-LS1-4); MS.LS2.A (HS-LS3-3); MS.LS3.A (HS-LS1-4),(HS-LS3-1),(HS-LS3-2); MS.LS3.B (HS-LS3-1),(HS-LS32),(HS-LS3-3); MS.LS4.C (HS-LS3-3)

Common Core State Standards Connections:
ELA/Literacy –

RST.11-12.1
RST.11-12.9

WHST.9-12.1
SL.11-12.5

Mathematics –
MP.2

Cite specific textual evidence to support analysis of science and technical texts, attending to important distinctions the author makes and to any gaps or
inconsistencies in the account. (HS-LS3-1),(HS-LS3-2)
Synthesize information from a range of sources (e.g., texts, experiments, simulations) into a coherent understanding of a process, phenomenon, or concept,
resolving conflicting information when possible. (HS-LS3-1)
Write arguments focused on discipline-specific content. (HS-LS3-2)
Make strategic use of digital media (e.g., textual, graphical, audio, visual, and interactive elements) in presentations to enhance understanding of findings,
reasoning, and evidence and to add interest. (HS-LS1-4)
Reason abstractly and quantitatively. (HS-LS3-2),(HS-LS3-3)
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MP.4

Model with mathematics. (HS-LS1-4)

HSF-IF.C.7

Graph functions expressed symbolically and show key features of the graph, by hand in simple cases and using technology for more complicated cases. (HS- LS1-4)
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HS.Natural Selection and Evolution
Students who demonstrate understanding can:
HS-LS4-1. Communicate scientific information that common ancestry and biological evolution are supported by multiple
lines of empirical evidence. [Clarification Statement: Emphasis is on a conceptual understanding of the role each line of evidence has relating to

common ancestry and biological evolution. Examples of evidence could include similarities in DNA sequences, anatomical structures, and order of appearance of
structures in embryological development.]

HS-LS4-2. Construct an explanation based on evidence that the process of evolution primarily results from four factors: (1)
the potential for a species to increase in number, (2) the heritable genetic variation of individuals in a species due
to mutation and sexual reproduction, (3) competition for limited resources, and (4) the proliferation of those
organisms that are better able to survive and reproduce in the environment. [Clarification Statement: Emphasis is on using
evidence to explain the influence each of the four factors has on number of organisms, behaviors, morphology, or physiology in terms of ability to compete for limited
resources and subsequent survival of individuals and adaptation of species. Examples of evidence could include mathematical models such as simple distribution
graphs and proportional reasoning.] [Assessment Boundary: Assessment does not include other mechanisms of evolution, such as genetic drift, gene flow through
migration, and co-evolution.]

HS-LS4-3. Apply concepts of statistics and probability to support explanations that organisms with an advantageous
heritable trait tend to increase in proportion to organisms lacking this trait. [Clarification Statement: Emphasis is on analyzing

shifts in numerical distribution of traits and using these shifts as evidence to support explanations.] [Assessment Boundary: Assessment is limited to basic statistical
and graphical analysis. Assessment does not include allele frequency calculations.]

HS-LS4-4. Construct an explanation based on evidence for how natural selection leads to adaptation of populations.

[Clarification Statement: Emphasis is on using data to provide evidence for how specific biotic and abiotic differences in ecosystems (such as ranges of seasonal
temperature, long-term climate change, acidity, light, geographic barriers, or evolution of other organisms) contribute to a change in gene frequency over time,
leading to adaptation of populations.]

HS-LS4-5. Evaluate the evidence supporting claims that changes in environmental conditions may result in: (1) increases in
the number of individuals of some species, (2) the emergence of new species over time, and (3) the extinction of
other species. [Clarification Statement: Emphasis is on determining cause and effect relationships for how changes to the environment such as deforestation,
fishing, application of fertilizers, drought, flood, and the rate of change of the environment affect distribution or disappearance of traits in species.]
The performance expectations above were developed using the following elements from the NRC document A Framework for K-12 Science Education:

Science and Engineering Practices
Analyzing and Interpreting Data
Analyzing data in 9–12 builds on K–8 experiences and progresses to
introducing more detailed statistical analysis, the comparison of data
sets for consistency, and the use of models to generate and analyze
data.
Apply concepts of statistics and probability (including determining
function fits to data, slope, intercept, and correlation coefficient for
linear fits) to scientific and engineering questions and problems,
using digital tools when feasible. (HS-LS4-3)
Constructing Explanations and Designing Solutions
Constructing explanations and designing solutions in 9–12 builds on K–8
experiences and progresses to explanations and designs that are
supported by multiple and independent student-generated sources of
evidence consistent with scientific ideas, principles, and theories.
Construct an explanation based on valid and reliable evidence
obtained from a variety of sources (including students’ own
investigations, models, theories, simulations, peer review) and the
assumption that theories and laws that describe the natural world
operate today as they did in the past and will continue to do so in
the future. (HS-LS4-2),(HS-LS4-4)
Engaging in Argument from Evidence
Engaging in argument from evidence in 9-12 builds on K-8 experiences
and progresses to using appropriate and sufficient evidence and
scientific reasoning to defend and critique claims and explanations
about the natural and designed world(s). Arguments may also come
from current or historical episodes in science.
Evaluate the evidence behind currently accepted explanations or
solutions to determine the merits of arguments. (HS-LS4-5)
Obtaining, Evaluating, and Communicating Information
Obtaining, evaluating, and communicating information in 9–12 builds on
K–8 experiences and progresses to evaluating the validity and reliability
of the claims, methods, and designs.
Communicate scientific information (e.g., about phenomena and/or
the process of development and the design and performance of a
proposed process or system) in multiple formats (including orally,
graphically, textually, and mathematically). (HS-LS4-1)
--------------------------------------------------------

Connections to Nature of Science

Science Models, Laws, Mechanisms, and Theories Explain
Natural Phenomena
A scientific theory is a substantiated explanation of some aspect of the
natural world, based on a body of facts that have been repeatedly
confirmed through observation and experiment and the science
community validates each theory before it is accepted. If new

Disciplinary Core Ideas
LS4.A: Evidence of Common Ancestry and Diversity
Genetic information provides evidence of evolution. DNA
sequences vary among species, but there are many overlaps;
in fact, the ongoing branching that produces multiple lines of
descent can be inferred by comparing the DNA sequences of
different organisms. Such information is also derivable from the
similarities and differences in amino acid sequences and from
anatomical and embryological evidence. (HS-LS4-1)
LS4.B: Natural Selection
Natural selection occurs only if there is both (1) variation in the
genetic information between organisms in a population and (2)
variation in the expression of that genetic information—that is,
trait variation—that leads to differences in performance among
individuals. (HS-LS4-2),(HS-LS4-3)
The traits that positively affect survival are more likely to be
reproduced, and thus are more common in the population.
(HS-LS4-3)
LS4.C: Adaptation
Evolution is a consequence of the interaction of four factors:
the potential for a species to increase in number, (2) the
genetic variation of individuals in a species due to mutation and
sexual reproduction, (3) competition for an environment’s
limited supply of the resources that individuals need in order to
survive and reproduce, and (4) the ensuing proliferation of
those organisms that are better able to survive and reproduce
in that environment. (HS-LS4-2)
Natural selection leads to adaptation, that is, to a population
dominated by organisms that are anatomically, behaviorally, and
physiologically well suited to survive and reproduce in a specific
environment. That is, the differential survival and reproduction of
organisms in a population that have an advantageous heritable
trait leads to an increase in the proportion of individuals in future
generations that have the trait and to a decrease in the
proportion of individuals that do not. (HS-LS4-3),(HS-LS4-4)
Adaptation also means that the distribution of traits in a
population can change when conditions change. (HS-LS4-3)
Changes in the physical environment, whether naturally
occurring or human induced, have thus contributed to the
expansion of some species, the emergence of new distinct
species as populations diverge under different conditions, and
the decline–and sometimes the extinction–of some species.
(HS-LS4-5)
Species become extinct because they can no longer survive and
reproduce in their altered environment. If members cannot
adjust to change that is too fast or drastic, the opportunity for
the species’ evolution is lost. (HS-LS4-5)

Crosscutting Concepts
Patterns
Different patterns may be observed
at each of the scales at which a
system is studied and can provide
evidence for causality in
explanations of phenomena. (HSLS4-1),(HS-LS4-3)
Cause and Effect
Empirical evidence is required to
differentiate between cause and
correlation and make claims about
specific causes and effects. (HSLS4-2),(HS-LS4-4),(HS-LS4-5)
---------------------------------------

Connections to Nature of Science

Scientific Knowledge Assumes an
Order and Consistency in Natural
Systems
Scientific knowledge is based on
the assumption that natural laws
operate today as they did in the
past and they will continue to do
so in the future. (HS-LS4-1),(HSLS4-4)
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evidence is discovered that the theory does not accommodate, the
theory is generally modified in light of this new evidence. (HS-LS4-1)
Connections to other DCIs in this grade-band: HS.LS2.A (HS-LS4-2),(HS-LS4-3),(HS-LS4-4),(HS-LS4-5); HS.LS2.D (HS-LS4-2),(HS-LS4-3),(HS-LS4-4),(HS-LS4-5); HS.LS3.A (HS-LS41); HS.LS3.B (HS-LS4-1),(HS-LS4-2) (HS-LS4-3),(HS-LS4-5); HS.ESS1.C (HS-LS4-1); HS.ESS2.E (HS-LS4-2),(HS-LS4-5); HS.ESS3.A (HS-LS4-2),(HS-LS4-5)
Articulation across grade-bands: MS.LS2.A (HS-LS4-2),(HS-LS4-3),(HS-LS4-5); MS.LS2.C (HS-LS4-5); MS.LS3.A (HS-LS4-1); MS.LS3.B (HS-LS4-1),(HS-LS4-2),(HS-LS4-3);
MS.LS4.A (HS-LS4-1); MS.LS4.B (HS-LS4-2),(HS-LS4-3),(HS-LS4-4); MS.LS4.C (HS-LS4-2),(HS-LS4-3),(HS-LS4-4),(HS-LS4-5); MS.ESS1.C (HS-LS4-1); MS.ESS3.C (HS-LS4-5)

Common Core State Standards Connections:
ELA/Literacy –

RST.11-12.1

RST.11-12.8
WHST.9-12.2
WHST.9-12.9
SL.11-12.4

Mathematics –

MP.2
MP.4

Cite specific textual evidence to support analysis of science and technical texts, attending to important distinctions the author makes and to any gaps or
inconsistencies in the account. (HS-LS4-1),(HS-LS4-2),(HS-LS4-3),(HS-LS4-4)
Evaluate the hypotheses, data, analysis, and conclusions in a science or technical text, verifying the data when possible and corroborating or challenging
conclusions with other sources of information. (HS-LS4-5)
Write informative/explanatory texts, including the narration of historical events, scientific procedures/ experiments, or technical processes. (HS-LS4-1),(HS-LS42),(HS-LS4-3),(HS-LS4-4)
Draw evidence from informational texts to support analysis, reflection, and research. (HS-LS4-1),(HS-LS4-2),(HS-LS4-3),(HS-LS4-4),(HS-LS4-5)
Present claims and findings, emphasizing salient points in a focused, coherent manner with relevant evidence, sound valid reasoning, and well-chosen details;
use appropriate eye contact, adequate volume, and clear pronunciation. (HS-LS4-1),(HS-LS4-2)
Reason abstractly and quantitatively. (HS-LS4-1),(HS-LS4-2),(HS-LS4-3),(HS-LS4-4),(HS-LS4-5)
Model with mathematics. (HS-LS4-2)

*The performance expectations marked with an asterisk integrate traditional science content with engineering through a Practice or Disciplinary Core Idea.
The section entitled “Disciplinary Core Ideas” is reproduced verbatim from A Framework for K-12 Science Education: Practices, Cross-Cutting Concepts, and Core Ideas. Integrated and reprinted
with©2013
permission
from theInc.
National
Academy
of Sciences.
September 2017
Achieve,
All rights
reserved.
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High School Earth and Space Sciences
Students in high school develop understanding of a wide range of topics in Earth and space science
(ESS) that build upon science concepts from middle school through more advanced content,
practice, and crosscutting themes. There are five ESS standard topics in high school: Space
Systems, History of Earth, Earth’s Systems, Weather and Climate, and Human Sustainability.
The content of the performance expectations are based on current community-based
geoscience literacy efforts such as the Earth Science Literacy Principles (Wysession et al., 2012),
and is presented with a greater emphasis on an Earth Systems Science approach. There are
strong connections to mathematical practices of analyzing and interpreting data. The
performance expectations strongly reflect the many societally relevant aspects of ESS
(resources, hazards, environmental impacts) with an emphasis on using engineering and
technology concepts to design solutions to challenges facing human society. While the
performance expectations shown in high school ESS couple particular practices with specific
disciplinary core ideas, instructional decisions should include use of many practices that lead to
the performance expectations.
The performance expectations in HS.Space Systems help students formulate answers to the
questions: “What is the universe, and what goes on in stars?” and “What are the predictable
patterns caused by Earth’s movement in the solar system?” Four sub-ideas from the NRC
Framework are addressed in these performance expectations: ESS1.A, ESS1.B, PS3.D, and
PS4.B. High school students can examine the processes governing the formation, evolution, and
workings of the solar system and universe. Some concepts studied are fundamental to science,
such as understanding how the matter of our world formed during the Big Bang and within the
cores of stars. Others concepts are practical, such as understanding how short-term changes in
the behavior of our sun directly affect humans. Engineering and technology play a large role
here in obtaining and analyzing the data that support the theories of the formation of the solar
system and universe.
The crosscutting concepts of patterns; scale, proportion, and quantity; energy and matter; and
interdependence of science, engineering, and technology are called out as organizing
concepts for these disciplinary core ideas. In the HS.Space Systems performance expectations,
students are expected to demonstrate proficiency in developing and using models; using
mathematical and computational thinking, constructing explanations; and obtaining,
evaluating, and communicating information; and to use these practices to demonstrate
understanding of the core ideas.
The performance expectations in HS.History of Earth help students formulate answers to the
questions: “How do people reconstruct and date events in Earth’s planetary history?” and “Why
do the continents move?” Four sub-ideas from the NRC Framework are addressed in these
performance expectations: ESS1.C, ESS2.A, ESS2.B, and PS1.C. Students can construct
explanations for the scales of time over which Earth processes operate. An important aspect of
Earth and space science involves making inferences about events in Earth’s history based on a
data record that is increasingly incomplete that farther you go back in time. A mathematical
analysis of radiometric dating is used to comprehend how absolute ages are obtained for the
geologic record. A key to Earth’s history is the coevolution of the biosphere with Earth’s other
systems, not only in the ways that climate and environmental changes have shaped the course
of evolution but
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also in how emerging life forms have been responsible for changing Earth. The crosscutting
concepts of patterns and stability and change are called out as organizing concepts for these
disciplinary core ideas. In the HS.History of Earth performance expectations, students are
expected to demonstrate proficiency in developing and using models, constructing explanations,
and engaging in argument from evidence; and to use these practices to demonstrate
understanding of the core ideas.
The performance expectations in HS.Earth’s Systems help students formulate answers to the
questions: “How do the major Earth systems interact?” and “How do the properties and
movements of water shape Earth’s surface and affect its systems?” Six sub-ideas from the NRC
Framework are addressed in these performance expectations: ESS2.A, ESS2.B, ESS2.C, ESS2.D,
ESS2.E, and PS4.A. Students can develop models and explanations for the ways that feedbacks
between different Earth systems control the appearance of Earth’s surface. Central to this is the
tension between internal systems, which are largely responsible for creating land at Earth’s
surface (e.g., volcanism and mountain building), and the sun-driven surface systems that tear
down the land through weathering and erosion. Students understand the role that water plays
in affecting weather. Students understand chemical cycles such as the carbon cycle. Students
can examine the ways that human activities cause feedbacks that create changes to other
systems. The crosscutting concepts of energy and matter; structure and function; stability and
change; interdepence of science, engineering, and technology; and influence of engineering,
technology, and science on society and the natural world are called out as organizing concepts
for these disciplinary core ideas. In the HS.Earth’s Systems performance expectations, students
are expected to demonstrate proficiency in developing and using models, planning and carrying
out investigations, analyzing and interpreting data, and engaging in argument from evidence;
and to use these practices to demonstrate understanding of the core ideas.
The performance expectations in HS.Weather and Climate help students formulate an answer to
the question: “What regulates weather and climate?” Four sub-ideas from the NRC Framework
are addressed in these performance expectations: ESS1.B, ESS2.A, ESS2.D, and ESS3.D. Students
understand the system interactions that control weather and climate, with a major emphasis
on the mechanisms and implications of climate change. Students can understand the analysis
and interpretation of different kinds of geoscience data allow students to construct
explanations for the many factors that drive climate change over a wide range of time scales.
The crosscutting concepts of cause and effect and stability and change are called out as
organizing concepts for these disciplinary core ideas. In the HS.Weather and Climate
performance expectations, students are expected to demonstrate proficiency in developing and
using models and analyzing and interpreting data; and to use these practices to demonstrate
understanding of the core ideas.
The performance expectations in HS.Human Sustainability help students formulate answers to the
questions: “How do humans depend on Earth’s resources?” and “How do people model and
predict the effects of human activities on Earth’s climate?” Six sub- ideas from the NRC
Framework are addressed in these performance expectations: ESS2.D, ESS3.A, ESS3.B, ESS3.C,
ESS3.D, and ETS1.B. Students understand the complex and significant interdependencies
between humans and the rest of Earth’s
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systems through the impacts of natural hazards, our dependencies on natural resources, and the
environmental impacts of human activities. The crosscutting concepts of cause and effect;
systems and system models; stability and change; and influence of engineering, technology and
science on society and the natural world are called out as organizing concepts for these
disciplinary core ideas. In the HS.Human Sustainability performance expectations, students are
expected to demonstrate proficiency in using mathematics and computational thinking,
constructing explanations and designing solutions, and engaging in argument from evidence;
and to use these practices to demonstrate understanding of the core ideas.
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HS.Space Systems

HS.Space Systems
Students who demonstrate understanding can:
HS-ESS1-1. Develop a model based on evidence to illustrate the life span of the sun and the role of nuclear fusion in the
sun’s core to release energy that eventually reaches Earth in the form of radiation. [Clarification Statement: Emphasis is

HS-ESS1-2.

on the energy transfer mechanisms that allow energy from nuclear fusion in the sun’s core to reach Earth. Examples of evidence for the model include
observations of the masses and lifetimes of other stars, as well as the ways that the sun’s radiation varies due to sudden solar flares (“space weather”), the 11year sunspot cycle, and non-cyclic variations over centuries.] [Assessment Boundary: Assessment does not include details of the atomic and sub-atomic
processes involved with the sun’s nuclear fusion.]

Construct an explanation of the Big Bang theory based on astronomical evidence of light spectra, motion of
distant galaxies, and composition of matter in the universe. [Clarification Statement: Emphasis is on the astronomical evidence of

the red shift of light from galaxies as an indication that the universe is currently expanding, the cosmic microwave background as the remnant radiation from the
Big Bang, and the observed composition of ordinary matter of the universe, primarily found in stars and interstellar gases (from the spectra of electromagnetic
radiation from stars), which matches that predicted by the Big Bang theory (3/4 hydrogen and 1/4 helium).]

HS-ESS1-3. Communicate scientific ideas about the way stars, over their life cycle, produce elements.
HS-ESS1-4.

[Clarification Statement:
Emphasis is on the way nucleosynthesis, and therefore the different elements created, varies as a function of the mass of a star and the stage of its lifetime.]
[Assessment Boundary: Details of the many different nucleosynthesis pathways for stars of differing masses are not assessed.]

Use mathematical or computational representations to predict the motion of orbiting objects in the solar
system. [Clarification Statement: Emphasis is on Newtonian gravitational laws governing orbital motions, which apply to human-made satellites as well as

planets and moons.] [Assessment Boundary: Mathematical representations for the gravitational attraction of bodies and Kepler’s Laws of orbital motions should
not deal with more than two bodies, nor involve calculus.]
The performance expectations above were developed using the following elements from the NRC document A Framework for K-12 Science Education:

Science and Engineering Practices

Disciplinary Core Ideas

Developing and Using Models
Modeling in 9–12 builds on K–8 experiences and progresses to
using, synthesizing, and developing models to predict and show
relationships among variables between systems and their
components in the natural and designed world(s).
Develop a model based on evidence to illustrate the relationships
between systems or between components of a system. (HSESS1-1)
Using Mathematical and Computational Thinking
Mathematical and computational thinking in 9–12 builds on K–8
experiences and progresses to using algebraic thinking and analysis,
a range of linear and nonlinear functions including trigonometric
functions, exponentials and logarithms, and computational tools for
statistical analysis to analyze, represent, and model data. Simple
computational simulations are created and used based on
mathematical models of basic assumptions.
Use mathematical or computational representations of
phenomena to describe explanations. (HS-ESS1-4)
Constructing Explanations and Designing Solutions
Constructing explanations and designing solutions in 9–12 builds on
K–8 experiences and progresses to explanations and designs that are
supported by multiple and independent student-generated sources of
evidence consistent with scientific ideas, principles, and theories.
Construct an explanation based on valid and reliable evidence
obtained from a variety of sources (including students’ own
investigations, models, theories, simulations, peer review) and
the assumption that theories and laws that describe the natural
world operate today as they did in the past and will continue to
do so in the future. (HS-ESS1-2)
Obtaining, Evaluating, and Communicating Information
Obtaining, evaluating, and communicating information in 9–12 builds
on K–8 experiences and progresses to evaluating the validity and
reliability of the claims, methods, and designs.
Communicate scientific ideas (e.g., about phenomena and/or the
process of development and the design and performance of a
proposed process or system) in multiple formats (including
orally, graphically, textually, and mathematically). (HS-ESS1-3)

ESS1.A: The Universe and Its Stars
The star called the sun is changing and will burn out
over a lifespan of approximately 10 billion years. (HSESS1-1)
The study of stars’ light spectra and brightness is used to
identify compositional elements of stars, their
movements, and their distances from Earth. (HS-ESS12),(HS-ESS1-3)
The Big Bang theory is supported by observations of
distant galaxies receding from our own, of the
measured composition of stars and non-stellar gases,
and of the maps of spectra of the primordial radiation
(cosmic microwave background) that still fills the
universe. (HS-ESS1-2)
Other than the hydrogen and helium formed at the time of
the Big Bang, nuclear fusion within stars produces all
atomic nuclei lighter than and including iron, and the
process releases electromagnetic energy. Heavier
elements are produced when certain massive stars
achieve a supernova stage and explode. (HS-ESS12),(HS-ESS1-3)
ESS1.B: Earth and the Solar System
Kepler’s laws describe common features of the motions of
orbiting objects, including their elliptical paths around
the sun. Orbits may change due to the gravitational
effects from, or collisions with, other objects in the
solar system. (HS-ESS1-4)
PS3.D: Energy in Chemical Processes and Everyday
Life
Nuclear Fusion processes in the center of the sun
release the energy that ultimately reaches Earth as
radiation. (secondary to HS-ESS1-1)
PS4.B Electromagnetic Radiation
Atoms of each element emit and absorb characteristic
frequencies of light. These characteristics allow
identification of the presence of an element, even in
microscopic quantities. (secondary to HS-ESS1-2)

-----------------------------------------------

Connections to Nature of Science

Crosscutting Concepts
Scale, Proportion, and Quantity
The significance of a phenomenon is
dependent on the scale, proportion, and
quantity at which it occurs. (HS-ESS1-1)
Algebraic thinking is used to examine
scientific data and predict the effect of a
change in one variable on another (e.g.,
linear growth vs. exponential growth).
(HS-ESS1-4)
Energy and Matter
Energy cannot be created or destroyed–
only moved between one place and
another place, between objects and/or
fields, or between systems. (HS-ESS1-2)
In nuclear processes, atoms are not
conserved, but the total number of
protons plus neutrons is conserved. (HSESS1-3)
----------------------------------------------

Connection to Engineering, Technology,
and Applications of Science

Interdependence of Science,
Engineering, and Technology
Science and engineering complement each
other in the cycle known as research and
development (R&D). Many R&D projects
may involve scientists, engineers, and
others with wide ranges of expertise. (HSESS1-2),(HS-ESS1-4)
--------------------------------------------

Connection to Nature of Science

Scientific Knowledge Assumes an Order
and Consistency in Natural Systems
Scientific knowledge is based on the
assumption that natural laws operate
today as they did in the past and they will
continue to do so in the future. (HS-ESS12)
Science assumes the universe is a vast
single system in which basic laws are
consistent. (HS-ESS1-2)

Science Models, Laws, Mechanisms, and Theories Explain
Natural Phenomena
A scientific theory is a substantiated explanation of some aspect of
the natural world, based on a body of facts that have been
repeatedly confirmed through observation and experiment and
the science community validates each theory before it is
accepted. If new evidence is discovered that the theory does not
accommodate, the theory is generally modified in light of this
new evidence. (HS-ESS1-2)
Connections to other DCIs in this grade-band: HS.PS1.A (HS-ESS1-2),(HS-ESS1-3); HS.PS1.C (HS-ESS1-1),(HS-ESS1-2),(HS-ESS1-3); HS.PS2.B (HS-ESS1-4); HS.PS3.A (HS-ESS11),(HS-ESS1-2); HS.PS3.B (HS-ESS1-2); HS.PS4.A (HS-ESS1-2)
Articulation of DCIs across grade-bands: MS.PS1.A (HS-ESS1-1),(HS-ESS1-2),(HS-ESS1-3); MS.PS2.A (HS-ESS1-4); MS.PS2.B (HS-ESS1-4); MS.PS4.B (HS-ESS1-1),(HS-ESS1-2);
MS.ESS1.A (HS-ESS1-1),(HS-ESS1-2),(HS-ESS1-3),(HS-ESS1-4); MS.ESS1.B (HS-ESS1-4); MS.ESS2.A (HS-ESS1-1); MS.ESS2.D (HS-ESS1-1)
*The performance expectations marked with an asterisk integrate traditional science content with engineering through a Practice or Disciplinary Core Idea.
The section entitled “Disciplinary Core Ideas” is reproduced verbatim from A Framework for K-12 Science Education: Practices, Cross-Cutting Concepts, and Core Ideas. Integrated and reprinted
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HS.Space Systems

Common Core State Standards Connections:
ELA/Literacy –
RST.11-12.1
Cite specific textual evidence to support analysis of science and technical texts, attending to important distinctions the author makes and to any gaps or
inconsistencies in the account. (HS-ESS1-1),(HS-ESS1-2)
Write informative/explanatory texts, including the narration of historical events, scientific procedures/ experiments, or technical processes. (HS-ESS1-2),(HS- ESS1-3)
Mathematics –

Present claims and findings, emphasizing salient points in a focused, coherent manner with relevant evidence, sound valid reasoning, and well-chosen details; use

MP.2

Reason abstractly and quantitatively. (HS-ESS1-1),(HS-ESS1-2),(HS-ESS1-3),(HS-ESS1-4)

MP.4

Model with mathematics. (HS-ESS1-1),(HS-ESS1-4)

HSN-Q.A.1

Use units as a way to understand problems and to guide the solution of multi-step problems; choose and interpret units consistently in formulas; choose and interpret the
scale and the origin in graphs and data displays. (HS-ESS1-1),(HS-ESS1-2),(HS-ESS1-4)

HSN-Q.A.2

Define appropriate quantities for the purpose of descriptive modeling. (HS-ESS1-1),(HS-ESS1-2),(HS-ESS1-4)
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HS.History of Earth

HS.History of Earth
Students who demonstrate understanding can:
HS-ESS1-5. Evaluate evidence of the past and current movements of continental and oceanic crust and the theory of plate
tectonics to explain the ages of crustal rocks. [Clarification Statement: Emphasis is on the ability of plate tectonics to explain the ages of

HS-ESS1-6.

HS-ESS2-1.

crustal rocks. Examples include evidence of the ages oceanic crust increasing with distance from mid-ocean ridges (a result of plate spreading) and the ages of
North American continental crust increasing decreasing with distance away from a central ancient core of the continental plate (a result of past plate
interactions).]

Apply scientific reasoning and evidence from ancient Earth materials, meteorites, and other planetary
surfaces to construct an account of Earth’s formation and early history. [Clarification Statement: Emphasis is on using

available evidence within the solar system to reconstruct the early history of Earth, which formed along with the rest of the solar system 4.6 billion years ago.
Examples of evidence include the absolute ages of ancient materials (obtained by radiometric dating of meteorites, moon rocks, and Earth’s oldest minerals), the
sizes and compositions of solar system objects, and the impact cratering record of planetary surfaces.]

Develop a model to illustrate how Earth’s internal and surface processes operate at different spatial and
temporal scales to form continental and ocean-floor features. [Clarification Statement: Emphasis is on how the appearance of land

features (such as mountains, valleys, and plateaus) and sea-floor features (such as trenches, ridges, and seamounts) are a result of both constructive forces
(such as volcanism, tectonic uplift, and orogeny) and destructive mechanisms (such as weathering, mass wasting, and coastal erosion).] [Assessment Boundary:
Assessment does not include memorization of the details of the formation of specific geographic features of Earth’s surface.]
The performance expectations above were developed using the following elements from the NRC document A Framework for K-12 Science Education:

Science and Engineering Practices
Developing and Using Models
Modeling in 9–12 builds on K–8 experiences and progresses to
using, synthesizing, and developing models to predict and show
relationships among variables between systems and their
components in the natural and designed world(s).
Develop a model based on evidence to illustrate the
relationships between systems or between components of a
system. (HS-ESS2-1)
Constructing Explanations and Designing Solutions
Constructing explanations and designing solutions in 9–12 builds on
K–8 experiences and progresses to explanations and designs that
are supported by multiple and independent student-generated
sources of evidence consistent with scientific ideas, principles, and
theories.
Apply scientific reasoning to link evidence to the claims to assess
the extent to which the reasoning and data support the
explanation or conclusion. (HS-ESS1-6)
Engaging in Argument from Evidence
Engaging in argument from evidence in 9–12 builds on K–8
experiences and progresses to using appropriate and sufficient
evidence and scientific reasoning to defend and critique claims and
explanations about the natural and designed world(s). Arguments
may also come from current scientific or historical episodes in
science.
Evaluate evidence behind currently accepted explanations or
solutions to determine the merits of arguments. (HS-ESS1-5)
-----------------------------------------------

Connections to Nature of Science

Disciplinary Core Ideas

ESS1.C: The History of Planet Earth
Continental rocks, which can be older than 4 billion
years, are generally much older than the rocks of the
ocean floor, which are less than 200 million years old.
(HS-ESS1-5)
Although active geologic processes, such as plate tectonics
and erosion, have destroyed or altered most of the very
early rock record on Earth, other objects in the solar
system, such as lunar rocks, asteroids, and meteorites,
have changed little over billions of years. Studying these
objects can provide information about Earth’s formation
and early history. (HS-ESS1-6)
ESS2.A: Earth Materials and Systems
Earth’s systems, being dynamic and interacting, cause
feedback effects that can increase or decrease the
original changes. (HS-ESS2-1) (Note: This Disciplinary

Crosscutting Concepts
Patterns
Empirical evidence is needed to identify
patterns. (HS-ESS1-5)
Stability and Change
Much of science deals with constructing
explanations of how things change and
how they remain stable. (HS-ESS1-6)
Change and rates of change can be
quantified and modeled over very short or
very long periods of time. Some system
changes are irreversible. (HS-ESS2-1)

Core Idea is also addressed by HS-ESS2-2.)

ESS2.B: Plate Tectonics and Large-Scale System
Interactions
Plate tectonics is the unifying theory that explains the
past and current movements of the rocks at Earth’s
surface and provides a framework for understanding its
geologic history. (ESS2.B Grade 8 GBE) (secondary to
HS-ESS1-5),(HS-ESS2-1)
Plate movements are responsible for most continental and
ocean-floor features and for the distribution of most
rocks and minerals within Earth’s crust. (ESS2.B Grade 8
GBE) (HS-ESS2-1)
PS1.C: Nuclear Processes
Spontaneous radioactive decays follow a characteristic
exponential decay law. Nuclear lifetimes allow radiometric
dating to be used to determine the ages of rocks and
other materials. (secondary to HS-ESS1-5),(secondary to

Science Models, Laws, Mechanisms, and Theories Explain
Natural Phenomena
A scientific theory is a substantiated explanation of some aspect
HS-ESS1-6)
of the natural world, based on a body of facts that have been
repeatedly confirmed through observation and experiment and
the science community validates each theory before it is
accepted. If new evidence is discovered that the theory does
not accommodate, the theory is generally modified in light of
this new evidence. (HS-ESS1-6)
Models, mechanisms, and explanations collectively serve as
tools in the development of a scientific theory. (HS-ESS1-6)
Connections to other DCIs in this grade-band: HS.PS2.A (HS-ESS1-6); HS.PS2.B (HS-ESS1-6),(HS-ESS2-1); HS.PS3.B (HS-ESS1-5); HS.ESS2.A (HS-ESS1-5)
Articulation of DCIs across grade-bands: MS.PS2.B (HS-ESS1-6),(HS-ESS2-1); MS.LS2.B (HS-ESS2-1); MS.ESS1.B (HS-ESS1-6); MS.ESS1.C (HS-ESS1-5),(HS-ESS1-6),(HS-ESS2-1);
MS.ESS2.A (HS-ESS1-5),(HS-ESS1-6),(HS-ESS2-1); MS.ESS2.B (HS-ESS1-5),(HS-ESS1-6),(HS-ESS2-1); MS.ESS2.C (HS-ESS2-1); MS.ESS2.D (HS-ESS2-1)

Common Core State Standards Connections:
ELA/Literacy –

RST.11-12.1
RST.11-12.8

WHST.9-12.1
WHST.9-12.2
SL.11-12.5

Mathematics –
MP.2
MP.4

Cite specific textual evidence to support analysis of science and technical texts, attending to important distinctions the author makes and to any gaps or
inconsistencies in the account. (HS-ESS1-5),(HS-ESS1-6)
Evaluate the hypotheses, data, analysis, and conclusions in a science or technical text, verifying the data when possible and corroborating or challenging
conclusions with other sources of information. (HS-ESS1-5),(HS-ESS1-6)
Write arguments focused on discipline-specific content. (HS-ESS1-6)
Write informative/explanatory texts, including the narration of historical events, scientific procedures/ experiments, or technical processes. (HS-ESS1-5)
Make strategic use of digital media (e.g., textual, graphical, audio, visual, and interactive elements) in presentations to enhance understanding of findings,
reasoning, and evidence and to add interest. (HS-ESS2-1)

Reason abstractly and quantitatively. (HS-ESS1-5),(HS-ESS1-6),(HS-ESS2-1)
Model with mathematics. (HS-ESS2-1)

*The performance expectations marked with an asterisk integrate traditional science content with engineering through a Practice or Disciplinary Core Idea.
The section entitled “Disciplinary Core Ideas” is reproduced verbatim from A Framework for K-12 Science Education: Practices, Cross-Cutting Concepts, and Core Ideas. Integrated and reprinted
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HSN-Q.A.1

HSN-Q.A.2

HS.History of Earth

Use units as a way to understand problems and to guide the solution of multi-step problems; choose and interpret units consistently in formulas; choose and interpret the
scale and the origin in graphs and data displays. (HS-ESS1-5),(HS-ESS1-6),(HS-ESS2-1)
Define appropriate quantities for the purpose of descriptive modeling (HS-ESS1-5),(HS-ESS1-6),(HS-ESS2-1)
Choose a level of accuracy appropriate to limitations on measurement when reporting quantities (HS-ESS1-5),(HS-ESS1-6),(HS-ESS2-1) Relate the

*The performance expectations marked with an asterisk integrate traditional science content with engineering through a Practice or Disciplinary Core Idea.
The section entitled “Disciplinary Core Ideas” is reproduced verbatim from A Framework for K-12 Science Education: Practices, Cross-Cutting Concepts, and Core Ideas. Integrated and reprinted
with©2013
permission
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National
Academy
of Sciences.
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HS.Earth’s Systems

HS.Earth’s Systems
Students who demonstrate understanding can:
HS-ESS2-2. Analyze geoscience data to make the claim that one change to Earth’s surface can create feedbacks that
cause changes to other Earth systems. [Clarification Statement: Examples should include climate feedbacks, such as how an increase in

HS-ESS2-3.

HS-ESS2-5.

HS-ESS2-6.
HS-ESS2-7.

greenhouse gases causes a rise in global temperatures that melts glacial ice, which reduces the amount of sunlight reflected from Earth’s surface, increasing
surface temperatures and further reducing the amount of ice. Examples could also be taken from other system interactions, such as how the loss of ground
vegetation causes an increase in water runoff and soil erosion; how dammed rivers increase groundwater recharge, decrease sediment transport, and increase
coastal erosion; or how the loss of wetlands causes a decrease in local humidity that further reduces the wetland extent.]

Develop a model based on evidence of Earth’s interior to describe the cycling of matter by thermal convection.
[Clarification Statement: Emphasis is on both a one-dimensional model of Earth, with radial layers determined by density, and a three-dimensional model, which
is controlled by mantle convection and the resulting plate tectonics. Examples of evidence include maps of Earth’s three-dimensional structure obtained from
seismic waves, records of the rate of change of Earth’s magnetic field (as constraints on convection in the outer core), and identification of the composition of
Earth’s layers from high-pressure laboratory experiments.]

Plan and conduct an investigation of the properties of water and its effects on Earth materials and surface
processes. [Clarification Statement: Emphasis is on mechanical and chemical investigations with water and a variety of solid materials to provide the

evidence for connections between the hydrologic cycle and system interactions commonly known as the rock cycle. Examples of mechanical investigations
include stream transportation and deposition using a stream table, erosion using variations in soil moisture content, or frost wedging by the expansion of water
as it freezes. Examples of chemical investigations include chemical weathering and recrystallization (by testing the solubility of different materials) or melt
generation (by examining how water lowers the melting temperature of most solids).]

Develop a quantitative model to describe the cycling of carbon among the hydrosphere, atmosphere,
geosphere, and biosphere. [Clarification Statement: Emphasis is on modeling biogeochemical cycles that include the cycling of carbon through the
ocean, atmosphere, soil, and biosphere (including humans), providing the foundation for living organisms.]

Construct an argument based on evidence about the simultaneous coevolution of Earth’s systems and life on
Earth. [Clarification Statement: Emphasis is on the dynamic causes, effects, and feedbacks between the biosphere and Earth’s other systems, whereby

geoscience factors control the evolution of life, which in turn continuously alters Earth’s surface. Examples include how photosynthetic life altered the
atmosphere through the production of oxygen, which in turn increased weathering rates and allowed for the evolution of animal life; how microbial life on land
increased the formation of soil, which in turn allowed for the evolution of land plants; or how the evolution of corals created reefs that altered patterns of
erosion and deposition along coastlines and provided habitats for the evolution of new life forms.] [Assessment Boundary: Assessment does not include a
comprehensive understanding of the mechanisms of how the biosphere interacts with all of Earth’s other systems.]
The performance expectations above were developed using the following elements from the NRC document A Framework for K-12 Science Education:

Science and Engineering Practices

Disciplinary Core Ideas

Crosscutting Concepts

Developing and Using Models
Modeling in 9–12 builds on K–8 experiences and progresses to
using, synthesizing, and developing models to predict and
show relationships among variables between systems and
their components in the natural and designed world(s).
Develop a model based on evidence to illustrate the
relationships between systems or between components of
a system. (HS-ESS2-3),(HS-ESS2-6)
Planning and Carrying Out Investigations
Planning and carrying out investigations in 9-12 builds on K-8
experiences and progresses to include investigations that
provide evidence for and test conceptual, mathematical,
physical, and empirical models.
Plan and conduct an investigation individually and
collaboratively to produce data to serve as the basis for
evidence, and in the design: decide on types, how much,
and accuracy of data needed to produce reliable
measurements and consider limitations on the precision of
the data (e.g., number of trials, cost, risk, time), and refine
the design accordingly. (HS-ESS2-5)
Analyzing and Interpreting Data
Analyzing data in 9–12 builds on K–8 experiences and
progresses to introducing more detailed statistical analysis, the
comparison of data sets for consistency, and the use of models
to generate and analyze data.
Analyze data using tools, technologies, and/or models (e.g.,
computational, mathematical) in order to make valid and
reliable scientific claims or determine an optimal design
solution. (HS-ESS2-2)
Engaging in Argument from Evidence
Engaging in argument from evidence in 9–12 builds on K–8
experiences and progresses to using appropriate and sufficient
evidence and scientific reasoning to defend and critique claims
and explanations about the natural and designed world(s).
Arguments may also come from current scientific or historical
episodes in science.
Construct an oral and written argument or counterarguments based on data and evidence. (HS-ESS2-7)

ESS2.A: Earth Materials and Systems
Earth’s systems, being dynamic and interacting, cause feedback
effects that can increase or decrease the original changes (HSESS2-2)
Evidence from deep probes and seismic waves, reconstructions of
historical changes in Earth’s surface and its magnetic field, and
an understanding of physical and chemical processes lead to a
model of Earth with a hot but solid inner core, a liquid outer
core, a solid mantle and crust. Motions of the mantle and its
plates occur primarily through thermal convection, which
involves the cycling of matter due to the outward flow of energy
from Earth’s interior and gravitational movement of denser
materials toward the interior. (HS-ESS2-3)
ESS2.B: Plate Tectonics and Large-Scale System
Interactions
The radioactive decay of unstable isotopes continually generates
new energy within Earth’s crust and mantle, providing the
primary source of the heat that drives mantle convection. Plate
tectonics can be viewed as the surface expression of mantle
convection. (HS-ESS2-3)
ESS2.C: The Roles of Water in Earth’s Surface Processes
The abundance of liquid water on Earth’s surface and its unique
combination of physical and chemical properties are central to
the planet’s dynamics. These properties include water’s
exceptional capacity to absorb, store, and release large amounts
of energy, transmit sunlight, expand upon freezing, dissolve and
transport materials, and lower the viscosities and melting points
of rocks. (HS-ESS2-5)
ESS2.D: Weather and Climate
The foundation for Earth’s global climate systems is the
electromagnetic radiation from the sun, as well as its reflection,
absorption, storage, and redistribution among the atmosphere,
ocean, and land systems, and this energy’s re-radiation into
space. (HS-ESS2-2)
Gradual atmospheric changes were due to plants and other
organisms that captured carbon dioxide and released oxygen.
(HS-ESS2-6),(HS-ESS2-7)
Changes in the atmosphere due to human activity have increased
carbon dioxide concentrations and thus affect climate. (HSESS2-6)
ESS2.E: Biogeology
The many dynamic and delicate feedbacks between the
biosphere and other Earth systems cause a continual co-

Energy and Matter
The total amount of energy and matter in
closed systems is conserved. (HSESS2-6)
Energy drives the cycling of matter within
and between systems. (HS-ESS2- 3)
Structure and Function
The functions and properties of natural
and designed objects and systems can
be inferred from their overall structure,
the way their components are shaped
and used, and the molecular
substructures of its various materials.
(HS-ESS2-5)
Stability and Change
Much of science deals with constructing
explanations of how things change and
how they remain stable. (HS-ESS2-7)
Feedback (negative or positive) can
stabilize or destabilize a system. (HSESS2-2)

--------------------------------------------------------

Connections to Nature of Science

Scientific Knowledge is Based on Empirical Evidence

----------------------------------------

Connections to Engineering, Technology
and Applications of Science

Interdependence of Science,
Engineering, and Technology
Science and engineering complement each
other in the cycle known as research
and development (R&D). Many R&D
projects may involve scientists,
engineers, and others with wide ranges
of expertise. (HS-ESS2-3)
Influence of Engineering, Technology,
and Science on Society and the Natural
World
New technologies can have deep impacts
on society and the environment,
including some that were
not anticipated. Analysis of costs and
benefits is a critical aspect of decisions
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HS.Earth’s Systems

about technology. (HS-ESS2-2)
Science knowledge is based on empirical evidence. (HSevolution of Earth’s surface and the life that exists on it. (HSESS2-3)
ESS2-7)
PS4.A: Wave Properties
Science disciplines share common rules of evidence used to
evaluate explanations about natural systems. (HS-ESS2-3)
Geologists use seismic waves and their reflection at interfaces
Science includes the process of coordinating patterns of
between layers to probe structures deep in the planet.
(secondary to HS-ESS2-3)
evidence with current theory. (HS-ESS2-3)
Connections to other DCIs in this grade-band: HS.PS1.A (HS-ESS2-5),(HS-ESS2-6); HS.PS1.B (HS-ESS2-5),(HS-ESS2-6); HS.PS2.B (HS-ESS2-3); HS.PS3.B (HS-ESS2-2),(HS-ESS23),(HS-ESS2-5); HS.PS3.D (HS-ESS2-3),(HS-ESS2-6); HS.PS4.B (HS-ESS2-2); HS.LS1.C (HS-ESS2-6); HS.LS2.A (HS-ESS2-7); HS.LS2.B (HS-ESS2-2),(HS-ESS2-6); HS.LS2.C (HSESS2-2),(HS-ESS2-7); HS.LS4.A (HS-ESS2-7); HS.LS4.B (HS-ESS2-7); HS.LS4.C (HS-ESS2-7); HS.LS4.D (HS-ESS2-2),(HS-ESS2-7); HS.ESS3.C (HS-ESS2-2),(HS-ESS2-5),(HS-ESS26); HS.ESS3.D (HS-ESS2-2),(HS-ESS2-6)
Articulation of DCIs across grade-bands: MS.PS1.A (HS-ESS2-3),(HS-ESS2-5),(HS-ESS2-6); MS.PS1.B (HS-ESS2-3); MS.PS2.B (HS-ESS2-3); MS.PS3.A (HS-ESS2-3); MS.PS3.B
(HS-ESS2-3); MS.PS3.D (HS-ESS2-2),(HS-ESS2-6); MS.PS4.B (HS-ESS2-2),(HS-ESS2-5),(HS-ESS2-6); MS.LS2.A (HS-ESS2-7); MS.LS2.B (HS-ESS2-2),(HS-ESS2-6); MS.LS2.C (HSESS2-2),(HS-ESS2-7); MS.LS4.A (HS-ESS2-7); MS.LS4.B (HS-ESS2-7); MS.LS4.C (HS-ESS2-2),(HS-ESS2-7); MS.ESS1.C (HS-ESS2-7); MS.ESS2.A (HS-ESS2-2),(HS-ESS2-3),(HSESS2-5),(HS-ESS2-6),(HS-ESS2-7); MS.ESS2.B (HS-ESS2-2),(HS-ESS2-3),(HS-ESS2-6); MS.ESS2.C (HS-ESS2-2),(HS-ESS2-5),(HS-ESS2-6),(HS-ESS2-7); MS.ESS2.D (HS-ESS22),(HS-ESS2-5); MS.ESS3.C (HS-ESS2-2),(HS-ESS2-6); MS.ESS3.D (HS-ESS2-2),(HS-ESS2-6)

Common Core State Standards Connections:
ELA/Literacy –

RST.11-12.1
RST.11-12.2

WHST.9-12.1
WHST.9-12.7
SL.11-12.5

Mathematics –

MP.2
MP.4
HSN-Q.A.1

HSN-Q.A.2
HSN-Q.A.3

Cite specific textual evidence to support analysis of science and technical texts, attending to important distinctions the author makes and to any gaps or
inconsistencies in the account. (HS-ESS2-2),(HS-ESS2-3)
Determine the central ideas or conclusions of a text; summarize complex concepts, processes, or information presented in a text by paraphrasing them in
simpler but still accurate terms. (HS-ESS2-2)
Write arguments focused on discipline-specific content. (HS-ESS2-7)
Conduct short as well as more sustained research projects to answer a question (including a self-generated question) or solve a problem; narrow or broaden
the inquiry when appropriate; synthesize multiple sources on the subject, demonstrating understanding of the subject under investigation. (HS-ESS2-5)
Make strategic use of digital media (e.g., textual, graphical, audio, visual, and interactive elements) in presentations to enhance understanding of findings,
reasoning, and evidence and to add interest. (HS-ESS2-3)

Reason abstractly and quantitatively. (HS-ESS2-2),(HS-ESS2-3),(HS-ESS2-6)
Model with mathematics. (HS-ESS2-3),(HS-ESS2-6)
Use units as a way to understand problems and to guide the solution of multi-step problems; choose and interpret units consistently in formulas; choose and
interpret the scale and the origin in graphs and data displays. (HS-ESS2-2),(HS-ESS2-3),(HS-ESS2-6)
Define appropriate quantities for the purpose of descriptive modeling. (HS-ESS2-3),(HS-ESS2-6)
Choose a level of accuracy appropriate to limitations on measurement when reporting quantities. (HS-ESS2-2),(HS-ESS2-3),(HS-ESS2-5),(HS-ESS2-6)
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HS.Weather and Climate

HS.Weather and Climate
Students who demonstrate understanding can:
HS-ESS2-4.
Use a model to describe how variations in the flow of energy into and out of Earth’s systems result in
changes in climate. [Clarification Statement: Examples of the causes of climate change differ by timescale, over 1-10 years: large volcanic eruption,

HS-ESS3-5.

ocean circulation; 10-100s of years: changes in human activity, ocean circulation, solar output; 10-100s of thousands of years: changes to Earth's orbit and
the orientation of its axis; and 10-100s of millions of years: long-term changes in atmospheric composition.] [Assessment Boundary: Assessment of the
results of changes in climate is limited to changes in surface temperatures, precipitation patterns, glacial ice volumes, sea levels, and biosphere distribution.]

Analyze geoscience data and the results from global climate models to make an evidence-based forecast of
the current rate of global or regional climate change and associated future impacts to Earth systems.

[Clarification Statement: Examples of evidence, for both data and climate model outputs, are for climate changes (such as precipitation and temperature)
and their associated impacts (such as on sea level, glacial ice volumes, or atmosphere and ocean composition).] [Assessment Boundary: Assessment is
limited to one example of a climate change and its associated impacts.]
The performance expectations above were developed using the following elements from the NRC document A Framework for K-12 Science Education:

Science and Engineering Practices

Disciplinary Core Ideas

Crosscutting Concepts

Developing and Using Models
Modeling in 9–12 builds on K–8 experiences and progresses to
using, synthesizing, and developing models to predict and show
relationships among variables between systems and their
components in the natural and designed world(s).
Use a model to provide mechanistic accounts of phenomena.
(HS-ESS2-4)
Analyzing and Interpreting Data
Analyzing data in 9–12 builds on K–8 experiences and progresses to
introducing more detailed statistical analysis, the comparison of
data sets for consistency, and the use of models to generate and
analyze data.
Analyze data using computational models in order to make
valid and reliable scientific claims. (HS-ESS3-5)

ESS1.B: Earth and the Solar System
Cause and Effect
Cyclical changes in the shape of Earth’s orbit around the sun,
Empirical evidence is required to
together with changes in the tilt of the planet’s axis of rotation,
differentiate between cause and
both occurring over hundreds of thousands of years, have altered
correlation and make claims
the intensity and distribution of sunlight falling on the earth. These
about specific causes and
phenomena cause a cycle of ice ages and other gradual climate
effects. (HS-ESS2-4)
Stability and Change
changes. (secondary to HS-ESS2-4)
ESS2.A: Earth Materials and Systems
Change and rates of change can
The geological record shows that changes to global and regional
be quantified and modeled over
very short or very long periods
climate can be caused by interactions among changes in the sun’s
energy output or Earth’s orbit, tectonic events, ocean circulation,
of time. Some system changes
volcanic activity, glaciers, vegetation, and human activities. These
are irreversible. (HS-ESS3-5)
changes can occur on a variety of time scales from sudden (e.g.,
volcanic ash clouds) to intermediate (ice ages) to very long-term
tectonic cycles. (HS-ESS2-4)
-------------------------------------------------------ESS2.D: Weather and Climate
Connections to Nature of Science
The foundation for Earth’s global climate systems is the
electromagnetic radiation from the sun, as well as its reflection,
Scientific Investigations Use a Variety of Methods
absorption, storage, and redistribution among the atmosphere,
Science investigations use diverse methods and do not always
ocean, and land systems, and this energy’s re-radiation into space.
use the same set of procedures to obtain data. (HS-ESS3-5)
(HS-ESS2-4),(secondary to HS-ESS2-2)
New technologies advance scientific knowledge. (HS-ESS3-5)
Changes in the atmosphere due to human activity have increased
Scientific Knowledge is Based on Empirical Evidence
carbon dioxide concentrations and thus affect climate. (HS-ESS2-4)
Science knowledge is based on empirical evidence. (HS-ESS3-5)
ESS3.D: Global Climate Change
Science arguments are strengthened by multiple lines of
Though the magnitudes of human impacts are greater than they
evidence supporting a single explanation. (HS-ESS2-4), (HShave ever been, so too are human abilities to model, predict, and
ESS3-5)
manage current and future impacts. (HS-ESS3-5)
Connections to other DCIs in this grade-band: HS.PS3.A (HS-ESS2-4); HS.PS3.B (HS-ESS2-4),(HS-ESS3-5); HS.PS3.D (HS-ESS3-5); HS.LS1.C (HS-ESS3-5); HS.LS2.C (HS-ESS24); HS.ESS1.C (HS-ESS2-4); HS.ESS2.D (HS-ESS3-5); HS.ESS3.C (HS-ESS2-4); HS.ESS3.D (HS-ESS2-4)
Articulation of DCIs across grade-bands: MS.PS3.A (HS-ESS2-4); MS.PS3.B (HS-ESS2-4),(HS-ESS3-5); MS.PS3.D (HS-ESS2-4),(HS-ESS3-5); MS.PS4.B (HS-ESS2-4); MS.LS1.C
(HS-ESS2-4); MS.LS2.B (HS-ESS2-4); MS.LS2.C (HS-ESS2-4); MS.ESS2.A (HS-ESS2-4),(HS-ESS3-5); MS.ESS2.B (HS-ESS2-4); MS.ESS2.C (HS-ESS2-4); MS.ESS2.D (HS-ESS24),(HS-ESS3-5); MS.ESS3.B (HS-ESS3-5); MS.ESS3.C (HS-ESS2-4),(HS-ESS3-5); MS.ESS3.D (HS-ESS2-4),(HS-ESS3-5)

Common Core State Standards Connections:
ELA/Literacy –
RST.11-12.1
RST.11-12.2
RST.11-12.7
SL.11-12.5

Mathematics –

MP.2
MP.4
HSN-Q.A.1

HSN-Q.A.2
HSN-Q.A.3

Cite specific textual evidence to support analysis of science and technical texts, attending to important distinctions the author makes and to any gaps or
inconsistencies in the account. (HS-ESS3-5)
Determine the central ideas or conclusions of a text; summarize complex concepts, processes, or information presented in a text by paraphrasing them in
simpler but still accurate terms. (HS-ESS3-5)
Integrate and evaluate multiple sources of information presented in diverse formats and media (e.g., quantitative data, video, multimedia) in order to address
a question or solve a problem. (HS-ESS3-5)
Make strategic use of digital media (e.g., textual, graphical, audio, visual, and interactive elements) in presentations to enhance understanding of findings,
reasoning, and evidence and to add interest. (HS-ESS2-4)

Reason abstractly and quantitatively.(HS-ESS2-4),(HS-ESS3-5)
Model with mathematics. (HS-ESS2-4)
Use units as a way to understand problems and to guide the solution of multi-step problems; choose and interpret units consistently in formulas; choose and
interpret the scale and the origin in graphs and data displays. (HS-ESS2-4),(HS-ESS3-5)
Define appropriate quantities for the purpose of descriptive modeling. (HS-ESS2-4),(HS-ESS3-5)
Choose a level of accuracy appropriate to limitations on measurement when reporting quantities. (HS-ESS2-4),(HS-ESS3-5)
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HS.Human Sustainability

HS.Human Sustainability
Students who demonstrate understanding can:
HS-ESS3-1. Construct an explanation based on evidence for how the availability of natural resources, occurrence of
natural hazards, and changes in climate have influenced human activity. [Clarification Statement: Examples of key natural

resources include access to fresh water (such as rivers, lakes, and groundwater), regions of fertile soils such as river deltas, and high concentrations of minerals
and fossil fuels. Examples of natural hazards can be from interior processes (such as volcanic eruptions and earthquakes), surface processes (such as tsunamis,
mass wasting and soil erosion), and severe weather (such as hurricanes, floods, and droughts). Examples of the results of changes in climate that can affect
populations or drive mass migrations include changes to sea level, regional patterns of temperature and precipitation, and the types of crops and livestock that
can be raised.]

HS-ESS3-2. Evaluate competing design solutions for developing, managing, and utilizing energy and mineral resources

based on cost-benefit ratios.* [Clarification Statement: Emphasis is on the conservation, recycling, and reuse of resources (such as minerals and
metals) where possible, and on minimizing impacts where it is not. Examples include developing best practices for agricultural soil use, mining (for coal, tar
sands, and oil shales), and pumping (for petroleum and natural gas). Science knowledge indicates what can happen in natural systems—not what should
happen.]

HS-ESS3-3. Create a computational simulation to illustrate the relationships among management of natural resources,

the sustainability of human populations, and biodiversity. [Clarification Statement: Examples of factors that affect the management

of natural resources include costs of resource extraction and waste management, per-capita consumption, and the development of new technologies. Examples
of factors that affect human sustainability include agricultural efficiency, levels of conservation, and urban planning.] [Assessment Boundary: Assessment for
computational simulations is limited to using provided multi-parameter programs or constructing simplified spreadsheet calculations.]

HS-ESS3-4. Evaluate or refine a technological solution that reduces impacts of human activities on natural systems.*

[Clarification Statement: Examples of data on the impacts of human activities could include the quantities and types of pollutants released, changes to biomass
and species diversity, or areal changes in land surface use (such as for urban development, agriculture and livestock, or surface mining). Examples for limiting
future impacts could range from local efforts (such as reducing, reusing, and recycling resources) to large-scale geoengineering design solutions (such as
altering global temperatures by making large changes to the atmosphere or ocean).]

HS-ESS3-6. Use a computational representation to illustrate the relationships among Earth systems and how those

relationships are being modified due to human activity.* [Clarification Statement: Examples of Earth systems to be considered are
the hydrosphere, atmosphere, cryosphere, geosphere, and/or biosphere. An example of the far-reaching impacts from a human activity is how an increase in
atmospheric carbon dioxide results in an increase in photosynthetic biomass on land and an increase in ocean acidification, with resulting impacts on sea
organism health and marine populations.] [Assessment Boundary: Assessment does not include running computational representations but is limited to using
the published results of scientific computational models.]
The performance expectations above were developed using the following elements from the NRC document A Framework for K-12 Science Education:

Science and Engineering Practices
Using Mathematics and Computational Thinking
Mathematical and computational thinking in 9-12 builds on
K-8 experiences and progresses to using algebraic thinking
and analysis, a range of linear and nonlinear functions
including trigonometric functions, exponentials and
logarithms, and computational tools for statistical analysis to
analyze, represent, and model data. Simple computational
simulations are created and used based on mathematical
models of basic assumptions.
Create a computational model or simulation of a
phenomenon, designed device, process, or system. (HSESS3-3)
Use a computational representation of phenomena or
design solutions to describe and/or support claims
and/or explanations. (HS-ESS3-6)
Constructing Explanations and Designing Solutions
Constructing explanations and designing solutions in 9–12
builds on K–8 experiences and progresses to explanations
and designs that are supported by multiple and independent
student-generated sources of evidence consistent with
scientific knowledge, principles, and theories.
Construct an explanation based on valid and reliable
evidence obtained from a variety of sources (including
students’ own investigations, models, theories,
simulations, peer review) and the assumption that
theories and laws that describe the natural world
operate today as they did in the past and will continue
to do so in the future. (HS-ESS3-1)
Design or refine a solution to a complex real-world
problem, based on scientific knowledge, studentgenerated sources of evidence, prioritized criteria, and
tradeoff considerations. (HS-ESS3-4)
Engaging in Argument from Evidence
Engaging in argument from evidence in 9–12 builds on K–8
experiences and progresses to using appropriate and
sufficient evidence and scientific reasoning to defend and
critique claims and explanations about natural and designed
world(s). Arguments may also come from current scientific
or historical episodes in science.
Evaluate competing design solutions to a real-world
problem based on scientific ideas and principles,
empirical evidence, and logical arguments regarding

Disciplinary Core Ideas
ESS2.D: Weather and Climate
Current models predict that, although future regional climate
changes will be complex and varied, average global
temperatures will continue to rise. The outcomes predicted by
global climate models strongly depend on the amounts of
human-generated greenhouse gases added to the atmosphere
each year and by the ways in which these gases are absorbed
by the ocean and biosphere. (secondary to HS-ESS3-6)
ESS3.A: Natural Resources
Resource availability has guided the development of human
society. (HS-ESS3-1)
All forms of energy production and other resource extraction have
associated economic, social, environmental, and geopolitical
costs and risks as well as benefits. New technologies and social
regulations can change the balance of these factors. (HS-ESS32)
ESS3.B: Natural Hazards
Natural hazards and other geologic events have shaped the
course of human history; [they] have significantly altered the
sizes of human populations and have driven human migrations.
(HS-ESS3-1)
ESS3.C: Human Impacts on Earth Systems
The sustainability of human societies and the biodiversity that
supports them requires responsible management of natural
resources. (HS-ESS3-3)
Scientists and engineers can make major contributions by
developing technologies that produce less pollution and waste
and that preclude ecosystem degradation. (HS-ESS3-4)
ESS3.D: Global Climate Change
Through computer simulations and other studies, important
discoveries are still being made about how the ocean, the
atmosphere, and the biosphere interact and are modified in
response to human activities. (HS-ESS3-6)
ETS1.B. Developing Possible Solutions
When evaluating solutions, it is important to take into account a
range of constraints, including cost, safety, reliability, and
aesthetics, and to consider social, cultural, and environmental
impacts. (secondary to HS-ESS3-2),(secondary to HS-ESS3-4)

Crosscutting Concepts
Cause and Effect
Empirical evidence is required to differentiate
between cause and correlation and make
claims about specific causes and effects.
(HS-ESS3-1)
Systems and System Models
When investigating or describing a system,
the boundaries and initial conditions of the
system need to be defined and their inputs
and outputs analyzed and described using
models. (HS-ESS3-6)
Stability and Change
Change and rates of change can be
quantified and modeled over very short or
very long periods of time. Some system
changes are irreversible. (HS-ESS3-3)
Feedback (negative or positive) can
stabilize or destabilize a system. (HSESS3-4)
-----------------------------------------------

Connections to Engineering, Technology, and
Applications of Science
Influence of Engineering, Technology,
and Science on Society and the Natural
World
Modern civilization depends on major
technological systems. (HS-ESS3-1),(HSESS3-3)
Engineers continuously modify these
systems to increase benefits while
decreasing costs and risks. (HS-ESS32),(HS-ESS3-4)
New technologies can have deep impacts on
society and the environment, including
some that were not anticipated. (HS-ESS33)
Analysis of costs and benefits is a critical
aspect of decisions about technology. (HSESS3-2)
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relevant factors (e.g. economic, societal, environmental,
ethical considerations). (HS-ESS3-2)

HS.Human Sustainability

-----------------------------------------------

Connections to Nature of Science

Science is a Human Endeavor
Scientific knowledge is a result of human
endeavors, imagination, and creativity.
(HS-ESS3-3)
Science Addresses Questions About the
Natural and Material World
Science and technology may raise ethical
issues for which science, by itself, does not
provide answers and solutions. (HS-ESS32)
Science knowledge indicates what can
happen in natural systems—not what
should happen. The latter involves ethics,
values, and human decisions about the use
of knowledge. (HS-ESS3-2)
Many decisions are not made using science
alone, but rely on social and cultural
contexts to resolve issues. (HS-ESS3-2)
Connections to other DCIs in this grade-band: HS.PS1.B (HS-ESS3-3); HS.PS3.B (HS-ESS3-2); HS.PS3.D (HS-ESS3-2); HS.LS2.A (HS-ESS3-2),(HS-ESS3-3); HS.LS2.B (HS-ESS32),(HS-ESS3-3),(HS-ESS3-6); HS.LS2.C (HS-ESS3-3),(HS-ESS3-4),(HS-ESS3-6); HS.LS4.D (HS-ESS3-2),(HS-ESS3-3),(HS-ESS3-4),(HS-ESS3-6); HS.ESS2.A (HS-ESS3-2),(HS-ESS33),(HS-ESS3-6); HS.ESS2.E (HS-ESS3-3)
Articulation of DCIs across grade-bands: MS.PS1.B (HS-ESS3-3); MS.PS3.D (HS-ESS3-2); MS.LS2.A (HS-ESS3-1),(HS-ESS3-2),(HS-ESS3-3); MS.LS2.B (HS-ESS3-2),(HS-ESS3-3);
MS.LS2.C (HS-ESS3-3),(HS-ESS3-4),(HS-ESS3-6); MS.LS4.C (HS-ESS3-3); MS.LS4.D (HS-ESS3-1),(HS-ESS3-2),(HS-ESS3-3); MS.ESS2.A (HS-ESS3-1),(HS-ESS3-3),(HS-ESS34),(HS-ESS3-6); MS.ESS2.C (HS-ESS3-6); MS.ESS3.A (HS-ESS3-1),(HS-ESS3-2),(HS-ESS3-3); MS.ESS3.B (HS-ESS3-1),(HS-ESS3-4); MS.ESS3.C (HS-ESS3-2),(HS-ESS3-3),(HSESS3-4),(HS-ESS3-6); MS.ESS3.D (HS-ESS3-4),(HS-ESS3-6)

Common Core State Standards Connections:
ELA/Literacy –

RST.11-12.1
RST.11-12.8

WHST.9-12.2

Mathematics –

MP.2
MP.4
HSN-Q.A.1

HSN-Q.A.2
HSN-Q.A.3

Cite specific textual evidence to support analysis of science and technical texts, attending to important distinctions the author makes and to any gaps or
inconsistencies in the account. (HS-ESS3-1),(HS-ESS3-2),(HS-ESS3-4)
Evaluate the hypotheses, data, analysis, and conclusions in a science or technical text, verifying the data when possible and corroborating or challenging
conclusions with other sources of information. (HS-ESS3-2),(HS-ESS3-4)
Write informative/explanatory texts, including the narration of historical events, scientific procedures/ experiments, or technical processes. (HS-ESS3-1)

Reason abstractly and quantitatively. (HS-ESS3-1),(HS-ESS3-2),(HS-ESS3-3),(HS-ESS3-4),(HS-ESS3-6)
Model with mathematics. (HS-ESS3-3),(HS-ESS3-6)
Use units as a way to understand problems and to guide the solution of multi-step problems; choose and interpret units consistently in formulas; choose and
interpret the scale and the origin in graphs and data displays. (HS-ESS3-1),(HS-ESS3-4),(HS-ESS3-6)
Define appropriate quantities for the purpose of descriptive modeling. (HS-ESS3-1),(HS-ESS3-4),(HS-ESS3-6)
Choose a level of accuracy appropriate to limitations on measurement when reporting quantities. (HS-ESS3-1),(HS-ESS3-4),(HS-ESS3-6)

*The performance expectations marked with an asterisk integrate traditional science content with engineering through a Practice or Disciplinary Core Idea.
The section entitled “Disciplinary Core Ideas” is reproduced verbatim from A Framework for K-12 Science Education: Practices, Cross-Cutting Concepts, and Core Ideas. Integrated and reprinted
with©2013
permission
from theInc.
National
Academy
of Sciences.
September 2017
Achieve,
All rights
reserved.
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High School Engineering Design
At the high school level students are expected to engage with major global issues at the interface of
science, technology, society and the environment, and to bring to bear the kinds of analytical and
strategic thinking that prior training and increased maturity make possible. As in prior levels, these
capabilities can be thought of in three stages—defining the problem, developing possible
solutions, and improving designs.
Defining the problem at the high school level requires both qualitative and quantitative analysis. For
example, the need to provide food and fresh water for future generations comes into sharp focus
when considering the speed at which world population is growing, and conditions in countries that
have experienced famine. While high school students are not expected to solve these challenges,
they are expected to begin thinking about them as problems that can be addressed, at least in
part, through engineering.
Developing possible solutions for major global problems begins by breaking them down into smaller
problems that can be tackled with engineering methods. To evaluate potential solutions students
are expected to not only consider a wide range of criteria, but to also recognize that criteria need
to be prioritized. For example, public safety or environmental protection may be more important
than cost or even functionality.
Decisions on priorities can then guide tradeoff choices.
Improving designs at the high school level may involve sophisticated methods, such as using
computer simulations to model proposed solutions. Students are expected to use such methods to
take into account a range of criteria and constraints, to try and anticipate possible societal and
environmental impacts, and to test the validity of their simulations by comparison to the real
world.
Connections with other science disciplines help high school students develop these capabilities in
various contexts. For example, in the life sciences students are expected to design, evaluate, and
refine a solution for reducing human impact on the environment (HS-LS2-7) and to create or
revise a simulation to test solutions for mitigating adverse impacts of human activity on
biodiversity (HS-LS4-6). In the physical sciences students solve problems by applying their
engineering capabilities along with their knowledge of conditions for chemical reactions (HS-PS16), forces during collisions (HS-PS2-3), and conversion of energy from one form to another (HSPS3-3). In the Earth and space sciences students apply their engineering capabilities to reduce
human impacts on Earth systems, and improve social and environmental cost-benefit ratios (HSESS3-2, HS-ESS3- 4).
By the end of 12th grade students are expected to achieve all four HS-ETS1 performance expectations
(HS-ETS1-1, HS-ETS1-2, HS-ETS1-3, and HS-ETS1-4) related to a single problem in order to
understand the interrelated processes of engineering design. These include analyzing major global
challenges, quantifying criteria and constraints for solutions; breaking down a complex problem
into smaller, more manageable problems, evaluating alternative solutions based on prioritized
criteria and trade-offs, and using a computer simulation to model the impact of proposed
solutions. While the performance expectations shown in High School Engineering Design couple
particular practices with specific disciplinary core ideas, instructional decisions should include use
of many practices that lead to the performance expectations.

September 2017
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HS.Engineering Design

HS.Engineering Design
Students who demonstrate understanding can:
HS-ETS1-1. Analyze a major global challenge to specify qualitative and quantitative criteria and constraints for solutions
that account for societal needs and wants.
HS-ETS1-2.

Design a solution to a complex real-world problem by breaking it down into smaller, more manageable
problems that can be solved through engineering.

HS-ETS1-3.

Evaluate a solution to a complex real-world problem based on prioritized criteria and trade-offs that account
for a range of constraints, including cost, safety, reliability, and aesthetics, as well as possible social, cultural,
and environmental impacts.

HS-ETS1-4.

Use a computer simulation to model the impact of proposed solutions to a complex real-world problem with
numerous criteria and constraints on interactions within and between systems relevant to the problem.

The performance expectations above were developed using the following elements from the NRC document A Framework for K-12 Science Education:

Science and Engineering Practices

Disciplinary Core Ideas

Crosscutting Concepts

Asking Questions and Defining Problems
Asking questions and defining problems in 9–12 builds on K–8
experiences and progresses to formulating, refining, and
evaluating empirically testable questions and design problems
using models and simulations.
Analyze complex real-world problems by specifying criteria
and constraints for successful solutions. (HS-ETS1-1)
Using Mathematics and Computational Thinking
Mathematical and computational thinking in 9-12 builds on K-8
experiences and progresses to using algebraic thinking and
analysis, a range of linear and nonlinear functions including
trigonometric functions, exponentials and logarithms, and
computational tools for statistical analysis to analyze,
represent, and model data. Simple computational simulations
are created and used based on mathematical models of basic
assumptions.
Use mathematical models and/or computer simulations to
predict the effects of a design solution on systems and/or
the interactions between systems. (HS-ETS1-4)
Constructing Explanations and Designing Solutions
Constructing explanations and designing solutions in 9–12
builds on K–8 experiences and progresses to explanations and
designs that are supported by multiple and independent
student-generated sources of evidence consistent with
scientific ideas, principles and theories.
Design a solution to a complex real-world problem, based on
scientific knowledge, student-generated sources of
evidence, prioritized criteria, and tradeoff considerations.
(HS-ETS1-2)
Evaluate a solution to a complex real-world problem, based
on scientific knowledge, student-generated sources of
evidence, prioritized criteria, and tradeoff considerations.
(HS-ETS1-3)

ETS1.A: Defining and Delimiting Engineering Problems
Criteria and constraints also include satisfying any requirements
set by society, such as taking issues of risk mitigation into
account, and they should be quantified to the extent possible
and stated in such a way that one can tell if a given design
meets them. (HS-ETS1-1)
Humanity faces major global challenges today, such as the need for
supplies of clean water and food or for energy sources that
minimize pollution, which can be addressed through engineering.
These global challenges also may have manifestations in local
communities. (HS-ETS1-1)
ETS1.B: Developing Possible Solutions
When evaluating solutions, it is important to take into account a
range of constraints, including cost, safety, reliability, and
aesthetics, and to consider social, cultural, and environmental
impacts. (HS-ETS1-3)
Both physical models and computers can be used in various ways
to aid in the engineering design process. Computers are useful
for a variety of purposes, such as running simulations to test
different ways of solving a problem or to see which one is
most efficient or economical; and in making a persuasive
presentation to a client about how a given design will meet his
or her needs. (HS-ETS1-4)
ETS1.C: Optimizing the Design Solution
Criteria may need to be broken down into simpler ones that can be
approached systematically, and decisions about the priority of
certain criteria over others (trade-offs) may be needed. (HSETS1-2)

Systems and System Models
Models (e.g., physical, mathematical,
computer models) can be used to
simulate systems and interactions—
including energy, matter, and
information flows— within and between
systems at different scales. (HS-ETS1-4)
---------------------------------------------

Connections to Engineering, Technology
and Applications of Science

Influence of Science, Engineering, and
Technology on Society and the Natural
World
New technologies can have deep impacts
on society and the environment,
including some that were not
anticipated. Analysis of costs and
benefits is a critical aspect of decisions
about technology. (HS-ETS1-1) (HSETS1-3)

Connections to HS-ETS1.A: Defining and Delimiting Engineering Problems include:
Physical Science: HS-PS2-3, HS-PS3-3

Connections to HS-ETS1.B: Designing Solutions to Engineering Problems include:

Earth and Space Science: HS-ESS3-2, HS-ESS3-4, Life Science: HS-LS2-7, HS-LS4-6

Connections to HS-ETS1.C: Optimizing the Design Solution include:
Physical Science: HS-PS1-6, HS-PS2-3

Articulation of DCIs across grade-bands: MS.ETS1.A (HS-ETS1-1),(HS-ETS1-2),(HS-ETS1-3),(HS-ETS1-4); MS.ETS1.B (HS-ETS1-2),(HS-ETS1-3),(HS-ETS1-4); MS.ETS1.C (HSETS1-2),(HS-ETS1-4)

Common Core State Standards Connections:
ELA/Literacy –

RST.11-12.7
RST.11-12.8
RST.11-12.9

Mathematics –

MP.2
MP.4

Integrate and evaluate multiple sources of information presented in diverse formats and media (e.g., quantitative data, video, multimedia) in order to
address a question or solve a problem. (HS-ETS1-1),(HS-ETS1-3)
Evaluate the hypotheses, data, analysis, and conclusions in a science or technical text, verifying the data when possible and corroborating or challenging
conclusions with other sources of information. (HS-ETS1-1),(HS-ETS1-3)
Synthesize information from a range of sources (e.g., texts, experiments, simulations) into a coherent understanding of a process, phenomenon, or concept,
resolving conflicting information when possible. (HS-ETS1-1),(HS-ETS1-3)

Reason abstractly and quantitatively. (HS-ETS1-1),(HS-ETS1-3),(HS-ETS1-4)
Model with mathematics. (HS-ETS1-1),(HS-ETS1-2),(HS-ETS1-3),(HS-ETS1-4)

The section entitled “Disciplinary Core Ideas” is reproduced verbatim from A Framework for K-12 Science Education: Practices, Cross-Cutting Concepts, and Core Ideas. Integrated and reprinted
with permission from the National Academy of Sciences.
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Computer Science Standards, Revised 2017

This document includes all levels of the 2017 CSTA K-12 Computer Science Standards, which were created by educators and released at the CSTA
Annual Conference in July 2017. These standards are licensed under
a Creative Commons Attribution-NonCommercial-ShareAlike 4.0 International (CC BY-NC-SA 4.0) license.
The K–12 Computer Science Framework, led by the Association for Computing
Machinery, Code.org, Computer Science Teachers Association, Cyber Innovation Center, and National Math and Science Initiative
in partnership with states and districts, informed the development of this work.

About the CSTA K-12 Computer Science Standards
Computer science and the technologies it enables rest at the heart of our economy and the way we live our lives. To be well-educated citizens in a computingintensive world and to be prepared for careers in the 21st century, our students must have a clear understanding of the principles and practices of computer
science. The CSTA K–12 Computer Science Standards delineate a core set of learning objectives designed to provide the foundation for a complete computer
science curriculum and its implementation at the K–12 level. To this end, the CSTA Standards:
Introduce the fundamental concepts of computer science to all students, beginning at the elementary school level.
Present computer science at the secondary school level in a way that can fulfill a computer science, math, or science graduation credit.
Encourage schools to offer additional secondary-level computer science courses that will allow interested students to study facets of computer
science in more depth and prepare them for entry into the work force or college.
Increase the availability of rigorous computer science for all students, especially those who are members of underrepresentedgroups.

The standards have been written by educators to be coherent and comprehensible to teachers, administrators, and policy makers.
Levels 1A, 1B, 2, and 3A are the computer science standards for ALL students. The Level 3B standards are intended for students who wish to pursue the study of
computer science in high school beyond what is required for all students (specialty or elective courses).

Connection to the K-12 Computer Science Framework
The K–12 Computer Science Framework (k12cs.org) provides overarching, high-level guidance per grade bands, while the standards provide detailed, measurable
student performance expectations. The Framework was considered as a primary input for the standards development process.
The CSTA Standards Revision Task Force crafted standards by combining concept statements and practices from the Framework. It also used descriptive
material from the Framework when writing examples and clarifying statements to accompany the standards.

Concepts
Networks and the Internet
Data and Analysis

Practice
s

Fostering an Inclusive Computing
Culture
Collaborating Around Computing
Recognizing andDefining
Computational Problems

Developing and Using Abstractions
Creating Computational Artifacts
Testing and Refining Computational
Artifacts
Communicating About Computing

Level 1A: Grades K-2 (Ages 5-7)
Computing Systems
Identifier

Standard

Subconcept

Practice

1A-CS-01

Select and operate appropriate software to perform a variety of tasks, and recognize that
users have different needs and preferences for the technology they use.

Devices

1.1

1A-CS-02

Use appropriate terminology in identifying and describing the function of common physical
components of computing systems (hardware).

Hardware &
Software

7.2

1A-CS-03

Describe basic hardware and software problems using accurate terminology.

Troubleshooting

6.2, 7.2

Cybersecurity

7.3

Networks and the Internet
1A-NI-04

Explain what passwords are and why we use them, and use strong passwords to protect
devices and information from unauthorized access.

Data and Analysis
1A-DA-05

Store, copy, search, retrieve, modify, and delete information using a computing device and
define the information stored as data.

Storage

4.2

1A-DA-06

Collect and present the same data in various visual formats.

7.1, 4.4

1A-DA-07

Identify and describe patterns in data visualizations, such as charts or graphs, to make
predictions.

Collection
Visualization &
Transformation
Inference &
Models

Algorithms

4.4

4.1

Algorithms and Programming
1A-AP-08

Model daily processes by creating and following algorithms (sets of step-by-step
instructions) to complete tasks.

1A-AP-09

Model the way programs store and manipulate data by using numbers or other symbols to
represent information.

Variables

4.4

1A-AP-10

Develop programs with sequences and simple loops, to express ideas or address a
problem.

Control

5.2

1A-AP-11

Decompose (break down) the steps needed to solve a problem into a precise sequence of
instructions.

Modularity

3.2

1A-AP-12

Develop plans that describe a program’s sequence of events, goals, and expected
outcomes.

Program
Development

5.1, 7.2

1A-AP-13

Give attribution when using the ideas and creations of others while developing programs. Program
Development

7.3

1A-AP-14

Debug (identify and fix) errors in an algorithm or program that includes sequences and
simple loops.

Program
Development

6.2

1A-AP-15

Using correct terminology, describe steps taken and choices made during the iterative
process of program development.

Program
Development

7.2

Impacts of Computing
1A-IC-16

Compare how people live and work before and after the implementation or adoption of
new computing technology.

Culture

7

1A-IC-17

Work respectfully and responsibly with others online.

2.1

1A-IC-18

Keep login information private, and log off of devices appropriately.

Social
Interactions
Safety Law &
Ethics

7.3

Level 1B: Grades 3-5 (Ages 8-11)
Computing Systems
Identifier

Standard

Subconcept

Practice

1B-CS-01

Describe how internal and external parts of computing devices function to form a system.

Devices

7.2

1B-CS-02

Model how computer hardware and software work together as a system to accomplish
tasks.

Hardware &
Software

4.4

1B-CS-03

Determine potential solutions to solve simple hardware and software problems using
common troubleshooting strategies.

Troubleshooting

6.2

Network
Communication
& Organization
Cybersecurity

4.4

Networks and the Internet
1B-NI-04

Model how information is broken down into smaller pieces, transmitted as packets through
multiple devices over networks and the Internet, and reassembled at the destination.

1B-NI-05

Discuss real-world cybersecurity problems and how personal information can be protected.

3.1

Data and Analysis
1B-DA-06

Organize and present collected data visually to highlight relationships and support a claim.

Collection
Visualization &
Transformation

7.1

1B-DA-07

Use data to highlight or propose cause-and-effect relationships, predict outcomes, or
communicate an idea.

Inference &
Models

7.1

Algorithms

6.3, 3.3

Algorithms and Programming
1B-AP-08

Compare and refine multiple algorithms for the same task and determine which is the most
appropriate.

1B-AP-09

Create programs that use variables to store and modify data.

Variables

5.2

1B-AP-10

Create programs that include sequences, events, loops, and conditionals.

Control

5.2

1B-AP-11

Decompose (break down) problems into smaller, manageable subproblems to facilitate the
program development process.

Modularity

3.2

1B-AP-12

Modify, remix, or incorporate portions of an existing program into one's own work, to
develop something new or add more advanced features.

Modularity

5.3

1B-AP-13

Use an iterative process to plan the development of a program by including others'
perspectives and considering user preferences.

Program
Development

1.1, 5.1

1B-AP-14

Observe intellectual property rights and give appropriate attribution when creating or
remixing programs.

Program
Development

5.2, 7.3

1B-AP-15

Test and debug (identify and fix errors) a program or algorithm to ensure it runs as
intended.

Program
Development

6.1, 6.2

1B-AP-16

Take on varying roles, with teacher guidance, when collaborating with peers during the
design, implementation, and review stages of program development.

Program
Development

2.2

1B-AP-17

Describe choices made during program development using code comments, presentations,
and demonstrations.

Program
Development

7.2

Impacts of Computing
1B-IC-18

Discuss computing technologies that have changed the world, and express how those
technologies influence, and are influenced by, cultural practices.

Culture

3.1

1B-IC-19

Brainstorm ways to improve the accessibility and usability of technology products for the
diverse needs and wants of users.

Culture

1.2

1B-IC-20

Seek diverse perspectives for the purpose of improving computational artifacts.

1.1

1B-IC-21

Use public domain or creative commons media, and refrain from copying or using material
created by others without permission.

Social
Interactions
Safety Law &
Ethics

7.3

Level 2: Grades 6-8 (Ages 11-14)
Computing Systems
Identifier

Standard

Subconcept

Practice

2-CS-01

Recommend improvements to the design of computing devices, based on an analysis of
how users interact with the devices.

Devices

3.3

2-CS-02

Design projects that combine hardware and software components to collect and exchange
data.

Hardware &
Software

5.1

2-CS-03

Systematically identify and fix problems with computing devices and their components.

Troubleshooting

6.2

4.4

Networks and the Internet
2-NI-04

Model the role of protocols in transmitting data across networks and the Internet.

2-NI-05

Explain how physical and digital security measures protect electronic information.

Network
Communication
& Organization
Cybersecurity

2-NI-06

Apply multiple methods of encryption to model the secure transmission of information.

Cybersecurity

4.4

7.2

Data and Analysis
2-DA-07

Represent data using multiple encoding schemes.

Storage

4

2-DA-08

Collect data using computational tools and transform the data to make it more useful and
reliable.

6.3

2-DA-09

Refine computational models based on the data they have generated.

Collection
Visualization &
Transformation

Algorithms and Programming

Inference &
Models

5.3, 4.4

2-AP-10

Use flowcharts and/or pseudocode to address complex problems as algorithms.

Algorithms

4.4, 4.1

2-AP-11

Create clearly named variables that represent different data types and perform operations
on their values.

Variables

5.1, 5.2

2-AP-12

Design and iteratively develop programs that combine control structures, including nested
loops and compound conditionals.

Control

5.1, 5.2

2-AP-13

Decompose problems and subproblems into parts to facilitate the design, implementation,
and review of programs.

Modularity

3.2

2-AP-14

Create procedures with parameters to organize code and make it easier to reuse.

Modularity

4.1, 4.3

2-AP-15

Seek and incorporate feedback from team members and users to refine a solution that
meets user needs.

Program
Development

2.3, 1.1

2-AP-16

Incorporate existing code, media, and libraries into original programs, and give attribution.

Program
Development

4.2, 5.2,
7.3

2-AP-17

Systematically test and refine programs using a range of test cases.

Program
Development

6.1

2-AP-18

Distribute tasks and maintain a project timeline when collaboratively developing
computational artifacts.

Program
Development

2.2

2-AP-19

Document programs in order to make them easier to follow, test, and debug.

Program
Development

7.2

Impacts of Computing
2-IC-20

Compare tradeoffs associated with computing technologies that affect people's everyday
activities and career options.

Culture

7.2

2-IC-21

Discuss issues of bias and accessibility in the design of existing technologies.

Culture

1.2

2-IC-22

Collaborate with many contributors through strategies such as crowdsourcing or surveys
when creating a computational artifact.

Social
Interactions

2.4, 5.2

2-IC-23

Describe tradeoffs between allowing information to be public and keeping information
private and secure.

Safety Law &
Ethics

7.2

Level 3A: Grades 9-10 (Ages 14-16)
Computing Systems
Identifier

Standard

Subconcept

Practice

3A-CS-01

Explain how abstractions hide the underlying implementation details of computing systems
embedded in everyday objects.

Devices

4.1

3A-CS-02

Compare levels of abstraction and interactions between application software, system
software, and hardware layers.

Hardware &
Software

4.1

3A-CS-03

Develop guidelines that convey systematic troubleshooting strategies that others can use to
identify and fix errors.

Troubleshooting

6.2

Networks and the Internet
3A-NI-04

Evaluate the scalability and reliability of networks, by describing the relationship between
routers, switches, servers, topology, and addressing.

Network
Communication
& Organization

4.1

3A-NI-05

Give examples to illustrate how sensitive data can be affected by malware and other
attacks.

Network
Communication
& Organization

7.2

3A-NI-06

Recommend security measures to address various scenarios based on factors such as
efficiency, feasibility, and ethical impacts.

Cybersecurity

3.3

3A-NI-07

Compare various security measures, considering tradeoffs between the usability and
security of a computing system.

Network
Communication
& Organization

6.3

3A-NI-08

Explain tradeoffs when selecting and implementing cybersecurity recommendations.

Cybersecurity

7.2

Data and Analysis

3A-DA-09

Translate between different bit representations of real-world phenomena, such as
characters, numbers, and images.

Storage

4.1

3A-DA-10

Evaluate the tradeoffs in how data elements are organized and where data is stored.

Storage

3.3

3A-DA-11

Create interactive data visualizations using software tools to help others better understand
real-world phenomena.

Collection
Visualization &
Transformation

4.4

3A-DA-12

Create computational models that represent the relationships among different elements of
data collected from a phenomenon or process.

Inference &
Models

4.4

Algorithms and Programming
3A-AP-13

Create prototypes that use algorithms to solve computational problems by leveraging prior
student knowledge and personal interests.

Algorithms

5.2

3A-AP-14

Use lists to simplify solutions, generalizing computational problems instead of repeatedly
using simple variables.

Variables

4.1

3A-AP-15

Justify the selection of specific control structures when tradeoffs involve implementation,
readability, and program performance, and explain the benefits and drawbacks of choices
made.

Control

5.2

3A-AP-16

Design and iteratively develop computational artifacts for practical intent, personal
expression, or to address a societal issue by using events to initiate instructions.

Control

5.2

3A-AP-17

Decompose problems into smaller components through systematic analysis, using
constructs such as procedures, modules, and/or objects.

Control

3.2

3A-AP-18

Create artifacts by using procedures within a program, combinations of data and
procedures, or independent but interrelated programs.

Modularity

5.2

3A-AP-19

Systematically design and develop programs for broad audiences by incorporating
feedback from users.

Modularity

5.1

3A-AP-20

Evaluate licenses that limit or restrict use of computational artifacts when using resources
such as libraries.

Program
Development

7.3

3A-AP-21

Evaluate and refine computational artifacts to make them more usable and accessible.

Program
Development

6.3

3A-AP-22

Design and develop computational artifacts working in team roles using collaborative tools.

Program
Development

2.4

3A-AP-23

Document design decisions using text, graphics, presentations, and/or demonstrations in
the development of complex programs.

Program
Development

7.2

Impacts of Computing
3A-IC-24

Evaluate the ways computing impacts personal, ethical, social, economic, and cultural
practices.

Culture

1.2

3A-IC-25

Test and refine computational artifacts to reduce bias and equity deficits.

Culture

1.2

3A-IC-26

Demonstrate ways a given algorithm applies to problems across disciplines.

Culture

3.1

3A-IC-27

Use tools and methods for collaboration on a project to increase connectivity of people in
different cultures and career fields.

Social
Interactions

2.4

3A-IC-28

Explain the beneficial and harmful effects that intellectual property laws can have on
innovation.

Safety Law &
Ethics

7.3

3A-IC-29

Explain the privacy concerns related to the collection and generation of data through
automated processes that may not be evident to users.

Safety Law &
Ethics

7.2

3A-IC-30

Evaluate the social and economic implications of privacy in the context of safety, law, or
ethics.

Safety Law &
Ethics

7.3

Level 3B: Grades 11-12 (Ages 16-18)
Computing Systems
Identifier

Standard

Subconcept

Practice

3B-CS-01

Categorize the roles of operating system software.

7.2

3B-CS-02

Illustrate ways computing systems implement logic, input, and output through hardware
components.

Hardware &
Software
Troubleshooting

7.2

Networks and the Internet
3B-NI-03

Describe the issues that impact network functionality (e.g., bandwidth, load, delay,
topology).

Network
Communication
& Organization

7.2

3B-NI-04

Compare ways software developers protect devices and information from unauthorized
access.

Cybersecurity

7.2

Data and Analysis
3B-DA-05

Use data analysis tools and techniques to identify patterns in data representing complex
systems.

Collection
Visualization &
Transformation

4.1

3B-DA-06

Select data collection tools and techniques to generate data sets that support a claim or
communicate information.

7.2

3B-DA-07

Evaluate the ability of models and simulations to test and support the refinement of
hypotheses.

Collection
Visualization &
Transformation
Inference &
Models

4.4

Algorithms and Programming
3B-AP-08

Describe how artificial intelligence drives many software and physical systems.

Algorithms

7.2

3B-AP-09

Implement an artificial intelligence algorithm to play a game against a human opponent or
solve a problem.

Algorithms

5.3

3B-AP-10

Use and adapt classic algorithms to solve computational problems.

Algorithms

4.2

3B-AP-11

Evaluate algorithms in terms of their efficiency, correctness, and clarity.

Algorithms

4.2

3B-AP-12

Compare and contrast fundamental data structures and their uses.

Variables

4.2

3B-AP-13

Illustrate the flow of execution of a recursive algorithm.

Control

3.2

3B-AP-14

Construct solutions to problems using student-created components, such as procedures,
modules and/or objects.

Modularity

5.2

3B-AP-15

Analyze a large-scale computational problem and identify generalizable patterns that can
be applied to a solution.

Modularity

4.1

3B-AP-16

Demonstrate code reuse by creating programming solutions using libraries and APIs.

Modularity

5.3

3B-AP-17

Plan and develop programs for broad audiences using a software life cycle process.

5.1

3B-AP-18

Explain security issues that might lead to compromised computer programs.

Program
Development

3B-AP-19

Develop programs for multiple computing platforms.

3B-AP-20

Program
Development

7.2
5.2

Use version control systems, integrated development environments (IDEs), and
collaborative tools and practices (code documentation) in a group software project.

Program
Development
Program
Development

3B-AP-21

Develop and use a series of test cases to verify that a program performs according to its
design specifications.

Program
Development

6.1

3B-AP-22

Modify an existing program to add additional functionality and discuss intended and
unintended implications (e.g., breaking other functionality).

Program
Development

5.3

2.4

3B-AP-23

Evaluate key qualities of a program through a process such as a code review.

Program
Development

6.3

3B-AP-24

Compare multiple programming languages and discuss how their features make them
suitable for solving different types of problems.

Program
Development

7.2

Impacts of Computing
3B-IC-25

Evaluate computational artifacts to maximize their beneficial effects and minimize harmful
effects on society.

Culture

6.1, 1.2

3B-IC-26

Evaluate the impact of equity, access, and influence on the distribution of computing
resources in a global society.

Culture

1.2

3B-IC-27

Predict how computational innovations that have revolutionized aspects of our culture
might evolve.

Culture

7.2

3B-IC-28

Debate laws and regulations that impact the development and use of software.

Safety Law &
Ethics

3.3, 7.3

The CSTA K-12 Computer Science Standards are created and maintained by educator members of the Computer Science
Teachers Association (CSTA). The Association for Computing Machinery (ACM) founded CSTA as part of its
commitment to K-12 computer science education.

K-5 ELA Missouri Learning Standards: Grade-Level Expectations

Missouri Department of Elementary and Secondary Education
Spring 2016

READING
Develop and apply skills to the reading process.

1

6-12 Correlation Reading Literary 1A, Reading Informational 1A

Comprehension

A

Grade K

With assistance,
develop and
demonstrate reading
skills in response to
read-alouds by:

predicting what might
happen next in a text
based on the cover,
title, and illustrations
asking and responding to
questions about
texts read aloud
retelling main ideas or
important facts from
a read aloud or
familiar story
connecting the
information and
events of a text to
experiences
recognizing beginning,
middle, and end

Grade 1
Develop and
demonstrate reading
skills in response to
reading text and readalouds by:

predicting what will
happen next using
prior knowledge
asking and responding to
relevant questions
seeking clarification and
locating facts and
details about stories
and other texts
retelling main ideas in
sequence including
key details
recognizing beginning,
middle, and end
monitoring
comprehension and
making corrections
and adjustments
when that
understanding
breaks down

Grade 2

Grade 3

Develop and
demonstrate reading
skills in response to text
by:

Develop and
demonstrate reading
skills in response to text
by:

using text features to
make and confirm
predictions, explain
why not confirmed
asking and responding to
relevant questions
seeking clarification and
using information/
facts and details
about texts and
supporting answers
with evidence from
text
retelling a story’s
beginning, middle,
and end and
determining its
central message,
lesson, or moral
monitoring
comprehension and
making corrections
and adjustments
when understanding
breaks down

explaining how specific
aspects of a text’s
illustrations
contribute to what is
conveyed by the
words in a story
drawing conclusions and
support with textual
evidence
summarizing a story’s
beginning, middle,
and end determining
its central message,
lesson, or moral
monitoring
comprehension and
making corrections
and adjustments
when understanding
breaks down

Grade 4
Develop and
demonstrate reading
skills in response to text
by:

drawing conclusions and
inferring by
referencing textual
evidence of what the
text says explicitly as
well as inferences
drawn from the text
drawing conclusions by
providing textual
evidence of what the
text says explicitly
monitoring
comprehension and
making corrections
and adjustments
when understanding
breaks down

Continue to address earlier standards as needed and as
applies to more difficult texts.

Grade 5
Develop and
demonstrate reading
skills in response to text
by:

drawing conclusions and
inferring by
referencing textual
evidence to support
analysis of what the
text says explicitly as
well as inferences
drawn from the text
drawing conclusions by
providing textual
evidence of what the
text says explicitly as
well as inferences
drawn from the text
monitoring
comprehension and
making corrections
and adjustments
when understanding
breaks down

Develop and apply skills to the reading process.

1

6-12 Correlation Reading Literary 1B, Reading Informational 1B

Vocabulary

B

Grade K

With assistance, develop
an understanding of
vocabulary by:
identifying and sorting
pictures of objects
into conceptual
categories
demonstrating
understanding of
opposites
(antonyms)
distinguishing meaning
between verbs
describing the same
action
using a picture dictionary
to find words
using words and phrases
acquired through
conversations,
reading and being
read to, and
responding to texts

READING

Grade 1

Grade 2

Grade 3

Grade 4

Grade 5

Develop an
understanding of
vocabulary by:

Develop an
understanding of
vocabulary by:

Develop an
understanding of
vocabulary by:

Develop an
understanding of
vocabulary by:

Develop an
understanding of
vocabulary by:

using common affixes to
figure out the
meaning of a word
identifying common root
words and their
inflectional endings
identifying words that
name actions and
words that name
persons, places, or
things
recognizing that
compound words are
made up of shorter
words
determining what words
mean from how they
are used in context
of a sentence either
heard or read
sorting words into
conceptual
categories
distinguishing shades of
meaning among
verbs and adjectives
locating words in a
dictionary

using prefixes, root
words, and suffixes
to determine the
meaning of words
using knowledge of the
meaning of
individual words to
determine the
meaning of
compound words
using context to
determine the
meaning of a new
word or multiplemeaning word in text
using antonyms and
synonyms
locating words in a
dictionary or glossary
to determine or
clarify the meaning
of words or phrases
distinguishing meaning
among closely
related verbs and
adjectives

decoding and identifying
the meaning of
common prefixes
and suffixes and
knowing how they
change the meaning
of root words
using sentence-level
context to determine
the relevant meaning
of unfamiliar words
or distinguish among
multiple-meaning
words
using homographs and
homophones
distinguishing the literal
and non-literal
meanings of words
and phrases in
context
determining the meaning
of the new word
formed when a
known affix is added
to a known base
word

determining the meaning
of academic English
words derived from
Latin, Greek, or other
linguistic root words
and their prefixes
and suffixes
using the context of the
sentence to
determine the
meaning of
unfamiliar words or
multiple-meaning
words
completing analogies
identifying the meaning
of common idioms
and figurative
language
using a dictionary or
glossary to
determine the
meanings,
syllabication, and
pronunciation of
unknown words

determining the meaning
of academic English
words derived from
Latin, Greek, or other
linguistic root words
and their prefixes
and suffixes through
context
using context to
determine meaning
of unfamiliar or
multiple-meaning
words
constructing analogies
explaining the meaning
of common idioms,
adages, similes,
metaphors,
hyperboles, and
other sayings in text
identifying and using
words and phrases
that signal contrast,
addition, and
relationships

1

Develop and apply skills to the reading process.
Grade K

B

6-12 Correlation Reading Literary 1B, Reading Informational 1B

Vocabulary

(cont’d)

READING

Grade 1

Grade 2

Grade 3

Grade 4

Grade 5

using words and phrases
acquired through
conversations,
reading and being
read to, and
responding to texts

recognizing that some
words have literal
and non-literal
meanings
using conversational,
general academic,
and domain-specific
words and phrases

using a dictionary or a
glossary to determine
the meanings,
syllabication, and
pronunciation of
unknown words
discussing analogies
determining the meaning of
the author’s use of
similes and metaphors
to produce imagery
using conversational,
general academic, and
domain-specific words
and phrases

using conversational,
general academic,
and domain-specific
words and phrases

using a dictionary, a
glossary, or a
thesaurus (printed
or electronic) to
determine
pronunciations,
parts of speech,
meanings, and
alternate word
choices
using conversational,
general academic,
and domain- specific
words and phrases

Develop and apply skills to the reading process.

1

6-12 Correlation Reading Literary 3B

Making Connections

C

Grade 1

Grade K

With assistance,
determine the
connection between:
text to self (text ideas
and own
experiences)
text to text (text ideas
including similarities
and differences in
fiction and
nonfiction)

Determine the
connection between:

text to text (text ideas,
including similarities
and differences in
fiction and
nonfiction)

READING
Grade 2
Determine the relevant
connections between:

text to text (text ideas,
including similarities
and differences
regarding
information and
relationships in
fiction and
nonfiction)
text to world (text ideas
regarding
experiences in the
world)

Grade 3
Explain relevant
connections between:

text to text (ideas and
information in
various fiction and
nonfiction works,
using compare and
contrast)
text to world (text ideas
regarding
experiences in the
world)

As students mature and grow as readers, the text level and connections should become more complex.

Grade 4
Explain relevant
connections between:

text to text (ideas and
information in
various fiction and
nonfiction works,
using compare and
contrast)
text to world (text ideas
regarding
experiences in the
world by
demonstrating an
awareness that
literature reflects a
cultural and
historical time
frame)

Grade 5
Compare, contrast, and
analyze relevant
connections between:
text to text (ideas and
information in
various fiction and
nonfiction works,
using compare and
contrast)
text to world (text ideas
regarding
experiences in the
world by
demonstrating an
awareness that
literature reflects a
cultural and
historical time
frame)

Develop and apply skills to the reading process.

1

No 6- 12 Correlation

Independent Text

D

Grade K

Read independently for
sustained periods of
time by:

engaging with text as
developmentally
appropriate

READING

Grade 1

Grade 2

Grade 3

Grade 4

Grade 5

Read independently for
multiple purposes over
sustained periods of
time by:

Read independently for
multiple purposes over
sustained periods of
time by:

Read independently for
multiple purposes over
sustained periods of
time by:

Read independently for
multiple purposes over
sustained periods of
time by:

Read independently for
multiple purposes over
sustained periods of
time by:

engaging with and
reading text that is
developmentally
appropriate
producing evidence of
reading

reading text that is
developmentally
appropriate
producing evidence of
reading

reading text that is
developmentally
appropriate
producing evidence of
reading

reading text that is
developmentally
appropriate
producing evidence of
reading

reading text that is
developmentally
appropriate
producing evidence of
reading

READING

Develop and apply skills and strategies to comprehend, analyze, and evaluate fiction, poetry, and drama from a variety of cultures and times.

2

6-12 Correlation Reading Literary 1A

Fiction

A

Grade K

With assistance, read,
infer, and draw
conclusions to:
identify elements of a
story, including
setting, character,
and key events
retell a main event
from a story read
aloud and familiar
stories
recognize sensory
details and
recurring phrases
recognize different
types of texts
name author and
illustrator of a story
and describe how
each is telling the
story
compare and contrast
adventures of
characters in familiar
stories
ask and answer
questions about
unknown words in
text

Grade 1

Grade 2

Grade 3

Grade 4

Grade 5

Read, infer, analyze, and
draw conclusions to:

Read, infer, analyze, and
draw conclusions to:

Read, infer, analyze, and
draw conclusions to:

Read, infer, analyze, and
draw conclusions to:

Read, infer, analyze, and
draw conclusions :

describe characters,
setting, problem,
solution, and events
in logical sequences
describe the main idea of
a story
describe sensory details
explain recurring phrases
and why they are
used
explain the actions of the
main character and
the reasons for those
actions
identify who is telling the
story
compare and contrast
adventures and
experiences of
characters in stories

describe the setting,
problems, solutions,
sequence of events
(plot), and big idea
or moral lesson
describe the main
characters in works
of fiction, including
their traits,
motivations, and
feelings
compare and contrast
different versions of
the same story with
respect to their
characters, settings,
and sequence of
events
describe cause-andeffect relationships
explain how the story
changes based on
who is telling the
story
compare and contrast
the differences in
points of view of
characters and how
stories are narrated

summarize and sequence
the events/plot and
explain how past
events impact future
events
describe the personality
traits of characters
from their thoughts,
words, and actions
describe the interaction
of characters,
including
relationships and
how they change
paraphrase the big
idea/themes and
supporting details of
texts
compare and contrast
key elements in
various types of
fiction
explain cause-and-effect
relationships
distinguish their own
point of view from
that of the narrator
or those of the
characters

summarize and sequence
the events/plot,
explain how past
events impact future
events, and identify
the theme
describe the personality
traits of characters
from their thoughts,
words, and actions
describe the interaction
of characters,
including
relationships and
how they change
compare and contrast
the adventures or
exploits of
characters and their
roles
compare and contrast
the point of view
from which stories
are narrated; explain
whether the
narrator or speaker
of a story is first or
third person

compare and contrast
the roles and functions
of characters in various
plots, their relationships,
and their conflicts
explain the theme or
moral lesson,
conflict, and
resolution in a story
or novel
describe how a
narrator’s or
speaker’s point of
view influences
events
recognize foreshadowing
explain the effect of a
historical event or
movement in
literature
introduce origin myths
and culturally
significant
characters/events in
mythology
introduce different
forms of thirdperson points of
view in stories

READING

Develop and apply skills and strategies to comprehend, analyze, and evaluate fiction, poetry, and drama from a variety of cultures and times

2

With assistance, read,
infer, and draw
conclusions to:

Poetry

6-12 Correlation Reading Literary 1A, 2A, 2C

B

Grade K

respond to rhythm and
rhyme through
identifying a regular
beat and similarities
in word sounds

Grade 1

Grade 2

Grade 3

Grade 4

Grade 5

Read, infer, and draw
conclusions to:

Read, infer, and draw
conclusions to:

Read, infer, and draw
conclusions to:

Read, infer, and draw
conclusions to:

Read, infer, and draw
conclusions to:

use rhythm, rhyme, and
alliteration through
identifying a regular
beat and similarities
in word sounds

describe how rhythm,
rhyme, and
repetition create
imagery in poetry
use onomatopoeia

use examples of
alliteration
identify basic forms of
poetry

explain structural
elements of poetry

explain how poets use
sound and visual
elements in poetry
identify forms of poems

READING

Develop and apply skills and strategies to comprehend, analyze, and evaluate fiction, poetry, and drama from a variety of cultures and times.

2

With assistance, read,
infer, and draw
conclusions to:

6-12 Correlation Reading Literary 1A, 2A, 2C

C

Grade K

Drama

identify characters in a
puppet play or
performance by
actors

Grade 1

Grade 2

Grade 3

Grade 4

Grade 5

Read, infer, and draw
conclusions to:

Read, infer, and draw
conclusions to:

Read, infer, and draw
conclusions to:

Read, infer, and draw
conclusions to:

Read, infer, and draw
conclusions to:

identify characters and
dialogue in plays or
performances by
actors
recognize sensory details
in literary texts

identify characters,
setting, acts, and
scenes in plays
identify the elements of
dialogue and use
them in informal
plays

explain the elements of
plot, setting, and
character as
presented through
dialogue in scripts
that are read or
viewed
identify language that
creates a graphic
visual experience and
appeals to the senses

analyze how characters
change from the
beginning to the end
of a play or film
explain structural
elements of dramatic
literature

analyze the similarities
between an original
text and its dramatic
adaptation
identify structural
elements of
dramatic literature
evaluate the critical
impact of sensory
details, imagery, and
figurative language

READING

Develop and apply skills and strategies to comprehend, analyze, and evaluate nonfiction (e.g., narrative, information/explanatory, opinion,
persuasive, argumentative) from a variety of cultures and times.

3

6-12 Correlation Reading Informational 1A, 1C

Text Features

A

Grade K

With assistance, read,
infer, and draw
conclusions to:
identify the topic and
details in an
expository text
heard and/or read,
referring to the
words and/or
illustrations
use titles and illustrations
to make predictions
about text
identify text features
identify the meaning of
environmental print

Grade 1

Grade 2

Grade 3

Grade 4

Grade 5

Read, infer, and draw
conclusions to:

Read, infer, and draw
conclusions to:

Read, infer, and draw
conclusions to:

Read, infer, and draw
conclusions to:

Read, infer, and draw
conclusions to:

use text features to
restate the main idea
explain facts or details
using text features
and distinguish
between which facts
were provided by
pictures and which
facts were conveyed
via words
use text features to
locate specific
information in text
follow written multi-step
directions with
picture cues to assist
with understanding

identify the main idea of
sections of text and
distinguish it from
the topic
demonstrate
understanding by
locating facts to
answer and/or ask
questions
use text features to
locate specific
information
explain common graphic
features to assist in
the interpretation of
text
follow written multi-step
directions
describe connections
between and state
the order of the
events or ideas

explain the author’s
purpose
identify the details or
facts that support
the main idea
use text and graphic
features to locate
information and to
make and verify
predictions
follow and explain a set
of written multi-step
directions
describe the relationship
between events,
ideas, concepts, or
steps

use multiple text features
to locate information
and gain an overview
of the contents of
text
describe the sequence of
events, ideas,
concepts, or steps
needed to carry out
a procedure
interpret and explain
factual information
presented
graphically

use multiple text features
and graphics to
locate information
and gain an overview
of the contents of
text information
interpret details from
procedural text to
complete a task,
solve a problem, or
perform an action
interpret factual or
quantitative
information

READING

Develop and apply skills and strategies to comprehend, analyze, and evaluate nonfiction (e.g. narrative, information/explanatory, opinion,
persuasive, argumentative) from a variety of cultures and times.

3
B

Grade K

With assistance, read,
infer, and draw
conclusions to:

6-12 Correlation Reading Informational 1D, 2D, 2B, 2C

Literary Techniques

respond to examples of
sensory details

3

Grade 1

Grade 2

Grade 3

Grade 4

Grade 5

Read, infer, and draw
conclusions to:

Read, infer, and draw
conclusions to:

Read, infer, and draw
conclusions to:

Read, infer, and draw
conclusions to:

Read, infer, and draw
conclusions to:

distinguish between
fiction and nonfiction
identify examples of
sensory details

explain why a text is
fiction or nonfiction
ask and answer questions
to clarify meaning
explain examples of
sensory details

distinguish the difference
between a biography
and an
autobiography
distinguish fact from
opinion
distinguish point of view
from what the
author is trying to
persuade the reader
to think or do
explain examples of
sound devices, literal
and nonliteral
meanings, and
figurative language

explain similarities and
differences between
the events and
characters’
experiences in a
fictional work and
the actual events
and experiences
described in an
author’s biography
or autobiography
analyze, make inferences,
and draw
conclusions about
persuasive text; use
evidence from the
text to explain the
author’s purpose;
and support the
analysis
explain how an author
uses language to
present information
to influence what
the reader thinks or
does

evaluate if the author’s
purpose was
achieved, identify
reasons for the
decision, and provide
evidence to support
the claim
analyze multiple accounts
of the same event or
topic, noting
important similarities
and differences in
the point of view
they represent
verify facts through
established methods
identify the author’s
viewpoint or
position, supporting
premises and
evidence, and
conclusion of a
persuasive argument
recognize exaggerated,
contradictory, or
misleading
statements

Develop and apply skills and strategies to comprehend, analyze, and evaluate nonfiction (e.g. narrative, information/explanatory, opinion,
persuasive, argumentative) from a variety of cultures and times.

Grade K
B

6-12 Correlation Reading
Informational 1D, 2D, 2B, 2C

Literary Techniques

(cont’d)

Grade 1

Grade 2

Grade 3

Grade 4

Grade 5
explain the type of
evidence used to
support a claim in a
persuasive text
use reasoning to
determine the logic
of an author’s
conclusion and
provide evidence to
support reasoning

READING

Develop and apply skills and strategies to comprehend, analyze, and evaluate nonfiction (e.g. narrative, information/explanatory, opinion,
persuasive, argumentative) from a variety of cultures and times.

3

6-12 Correlation Reading Informational 2A

Text Structures

C

Grade K

With assistance, read,
infer, and draw
conclusions to:
ask and answer
questions to clarify
meaning
identify basic
similarities and
differences
between two texts
on the same topic
name the main topic
and recall key
details of the text
ask and answer
questions about
unknown words in
a text

Grade 1

Grade 2

Grade 3

Grade 4

Grade 5

Read, infer, and draw
conclusions to:

Read, infer, and draw
conclusions to:

Read, infer, and draw
conclusions to:

Read, infer, and draw
conclusions to:

Read, infer, and draw
conclusions to:

ask and answer
questions to clarify
meaning
identify main ideas and
provide supporting
details
describe the connection
between two
individuals, events,
ideas, or pieces of
information in a
text
identify reasons an
author gives to
support points in a
text
identify similarities and
differences
between texts on
the same topic

explain main ideas and
supporting details
describe the connection
between events
and retell the
sequence of events
describe the connection
between and
identify problems
and solutions
identify the author’s
purpose
compare and contrast
the most important
points presented
by text on the
same topic

describe relationships
among events, ideas,
concepts, and cause
and effect in texts
explain the relationship
between problems and
solutions
use information gained from
illustrations and words
to demonstrate
understanding of the
text
explain the author’s
purpose
compare and contrast the
most important points
and key details
presented in texts on
the same topic

distinguish fact from
opinion in a text and
explain how to verify
what is a fact
explain explicit and
implicit relationships
among ideas in texts
explain author’s purpose
compare and contrast a
firsthand and
secondhand account
of the same event or
topic

identify devices used in
biographies and
autobiographies,
including how an
author presents major
events in a person’s
life
explain the difference
between a stated and
implied purpose for
an expository text
analyze how the pattern of
organization of a text
influences the
relationships
analyze multiple accounts
of the same event or
topic, noting
similarities and
differences in the
point of view
integrate information from
several texts on the
same topic in order to
write or speak about
the subject
knowledgeably

READING

Comprehend and analyze words, images, graphics, and sounds in various media and digital forms to impact meaning.

4

Grade K

With assistance,
develop an awareness
of media literacy by:

6-12 Correlation Reading Literary 3A

Digital and Media Literacy

A

identifying different
forms of media
identifying techniques
used in media

Grade 1

Grade 2

Grade 3

Grade 4

Grade 5

With assistance,
develop an
awareness of media
literacy by:

Read to develop an
understanding of
media and its
components by:

Read to develop an
understanding of
media and its
components by:

Read to develop an
understanding of
media and its
components by:

Read to develop an
understanding of
media and its
components by:

distinguishing
purposes of media

explaining purposes
of media

explaining
techniques used in
media

describing
techniques used to
create media
messages

understanding how
communication
changes when
moving from one
genre of media to
another

explaining the
positive and
negative impacts of
advertisement
techniques used in
various genres of
media to impact
consumer behavior

explaining how
messages conveyed
in various forms of
media are presented
differently

identifying various
written conventions
for using digital
media

explaining how
various design
techniques used in
media influence the
message
comparing various
written conventions
used for digital
media
identifying text
structures and
graphics features of
a web page

explaining how
various design
techniques used in
media influence the
message
comparing various
written conventions
used for digital
media
explaining text
structures and
graphics features of
a web page and how
they help readers to
comprehend text

comparing and
contrasting the
difference in
techniques used in
media
identifying the point
of view of media
presentations
analyzing various
digital media venues
for levels of
formality and
informality
explaining textual
and graphics
features of a web
page and how they
help readers to
comprehend text

READING FOUNDATIONS

Understand how English is written and read (Start of Reading Foundations).

1

No 6-12 Correlation

Print Awareness

A

Grade K

Grade 1

Grade 2

Develop print
awareness in the
reading process by:

Develop print
awareness in the
reading process by:

Develop print
awareness in the
reading process by:

identifying all upper- and
lower-case letters
sequencing the letters of
the alphabet
demonstrating that
books are read left
to right, top to
bottom
demonstrating that
written words are
made up of different
letters
knowing that a sentence
is comprised of a
group of words
separated by spaces
demonstrating one-toone correspondence
between spoken
words and written
words

recognizing that
sentences are
comprised of words
separated by spaces
recognizing the
distinguishing
features of a
sentence

understanding that
sentences are
organized into
paragraphs to
convey meaning

Grade 3

Grade 4

Grade 5

Understand how English is written and read.

2

No 6-12 Correlation

Phonemic Awareness

A

Grade K

Grade 1

Develop phonemic
awareness in the
reading process by:

Develop phonemic
awareness in the
reading process by:

identifying sounds in
spoken words
producing rhymes in
response to spoken
words
distinguishing orally
presented rhyming
pairs of words from
non-rhyming pairs
recognizing spoken
alliteration or groups
of words that begin
with the same onset
or initial sound
blending spoken onsets
and rimes to form
simple words
blending spoken
phonemes to form
one-syllable words
isolating the initial,
medial, and final
sounds in spoken
words
segmenting spoken
words into two or
three phonemes

producing and identifying
sounds and syllables
in spoken words
distinguishing between
long and short vowel
sounds
recognizing the change in
a spoken word when
a specific phoneme is
added, changed, or
removed
blending spoken
phonemes to form
one- or two-syllable
words including
consonant blends
segmenting spoken
words of three to
five phonemes into
individual phonemes

READING FOUNDATIONS

Grade 2

Grade 3

Grade 4

Grade 5

Understand how English is written and read.

3

No 6-12 Correlation

Phonics

A

Grade K

Grade 1

READING FOUNDATIONS

Grade 2

Grade 3

Develop phonics in the
reading process by:

Develop phonics in the
reading process by:

Develop phonics in the
reading process by:

Develop phonics in the
reading process by:

producing and writing
letter(s) for most
short vowel and
consonant sounds
reading high-frequency
words
blending letter sounds to
decode simple words
recognizing that new
words can be
created when letters
are changed, added,
or deleted and using
letter-sound
knowledge to write
simple messages and
words

decoding words in
context by using
letter-sound
knowledge
identifying letters for the
spelling of short and
long vowels
producing consonant
blends
producing consonant
digraphs
combining sounds from
letters and common
spelling patterns to
create and decode
recognizable words
using syllabication
patterns to decode
words
reading irregularly
spelled words
reading root words with
inflectional endings
reading contractions and
compound words
reading high-frequency
words
demonstrating decoding
skills when reading

decoding multisyllabic
words in context by
applying common
letter-sound
correspondences
including single
letters, consonant
blends, consonant
and vowel digraphs,
and vowel
diphthongs
distinguishing long and
short vowels when
reading regularly
spelled one-syllable
words
decoding regularly
spelled two-syllable
words with long
vowels
decoding words with
vowel diphthongs
decoding words with
vowel digraphs
reading words with
common prefixes
and suffixes
using contractions

decoding multisyllabic
words in context and
independent of
context by applying
common spelling
patterns
decoding words that
double final
consonants when
adding an ending
using the meaning of
common prefixes
and suffixes
using the meaning of
homophones
decoding known and
unknown words by
spelling patterns
reading irregularly
spelled highfrequency words

Grade 4
Develop phonics in the
reading process by:

decoding words using
knowledge of all
letter-sound
correspondences,
syllabication
patterns, and
morphology to read
unfamiliar multisyllabic words in
context
reading root words,
prefixes, and suffixes
and important words
from specific content
curricula

Grade 5
Develop phonics in the
reading process by:
decoding words using
knowledge of all
letter-sound
correspondences,
syllabication
patterns, and
morphology to read
unfamiliar multisyllabic words in
context
reading root words,
prefixes, suffixes, and
important words
from all specific
content curricula

Continue to address earlier standards as needed
and as applies to more difficult texts.

Understand how English is written and read.

3
A

No 6-12 Correlation

Phonics

(cont’d)

Grade K

Grade 1

READING FOUNDATIONS

Grade 2
using common syllable
patterns to decode
words including rcontrolled vowels
reading irregularly
spelled highfrequency words
demonstrating decoding
skills when reading
new words in a text

Grade 3

Grade 4

Grade 5

Understand how English is written and read.

4

No 6-12 Correlation

Fluency

A

Grade K

Read, with support,
appropriate texts with
purpose and
understanding

Grade 1

READING FOUNDATION

Grade 2

Grade 3

Read appropriate texts
with fluency (rate,
accuracy, expression,
appropriate phrasing),
with purpose, and for
comprehension

Read appropriate texts
with fluency (rate,
accuracy, expression,
appropriate phrasing),
with purpose, and for
comprehension

Read appropriate texts
with fluency (rate,
accuracy, expression,
appropriate phrasing),
with purpose, and for
comprehension

use context to confirm or
self-correct word
recognition and
understanding, rereading
as necessary

use context to confirm or use context to confirm or
self-correct word
self-correct word
recognition and
recognition and
understanding,
understanding,
rereading as necessary
rereading as necessary

Grade 4

Grade 5

Read appropriate texts
with fluency (rate,
accuracy, expression,
appropriate phrasing),
with purpose, and for
comprehension

Read appropriate texts
with fluency (rate,
accuracy, expression,
appropriate phrasing),
with purpose, and for
comprehension

use context to confirm or
self-correct word
recognition and
understanding,
rereading as necessary

a. use context to confirm
or self-correct word
recognition and
understanding, rereading
as necessary

WRITING

Apply a writing process to develop a text for audience and purpose.

1

6-12 Correlation Writing 2A

Prewriting

A

Grade 1

Grade 2

Grade 3

Grade 4

Grade 5

Follow a writing
process, with assistance,
to generate a writing
plan through:

Follow a writing process
to plan a first draft by:

Follow a writing process
to plan a first draft by:

Follow a writing process
to plan a first draft by:

Follow a writing process
to plan a first draft by:

Follow a writing process
to plan a first draft by:

using pictures, oral
language or written
letters, and/or
words

brainstorming and
recording key ideas

brainstorming and
recording key ideas
using a graphic
organizer

using a simple
prewriting strategy
when given the
purpose and the
intended audience

selecting a genre
appropriate for
conveying the
purpose to an
intended audience
formulating questions
related to the topic
accessing prior
knowledge or
building
background
knowledge related
to the topic
using a prewriting
strategy

selecting a genre
appropriate for
conveying the
purpose to an
intended audience
formulating questions
related to the topic
accessing prior
knowledge or
building background
knowledge related to
the topic
using a prewriting
strategy

Grade K

B

Apply a writing process to develop a text for audience and purpose.
Grade K

Appropriate to genre
type, develop a draft
from prewriting by:

sequencing the actions
or details through
letters, words, and
pictures

Draft
6-12 Correlation Writing 2A

1

WRITING

Note: Refer to Grade K,
W2A-C genre-specific
standards.

Grade 1
Appropriate to genre
type, develop a draft
from prewriting by:
sequencing ideas into
sentences and staying
on topic throughout
the text
generating evidence of
a simple opening and
simple closing

Note: Refer to Grade 1,
W2A-C genre-specific
standards.

Grade 2
Appropriate to genre
type, develop a draft
from prewriting by:
sequencing ideas into
clear and coherent
sentences
generating paragraphs
with one main idea
creating evidence of a
beginning, middle,
and end
addressing an
appropriate audience

Note: Refer to Grade 2,
W2A-C genre-specific
standards.

Grade 3
Appropriate to genre
type, develop a draft
from prewriting by:
generating a main idea
to support a multipleparagraph text using
a variety of sentence
types, including
imperative and
exclamatory
supporting the topic
sentences within each
paragraph with facts
and details (from
sources when
appropriate)
categorizing,
organizing, and
sequencing the
supporting details
into a text with a clear
beginning, middle,
and end
addressing an
appropriate audience
Note: Refer to Grade 3,
W2A-C genre-specific
standards.

Grade 4
Appropriate to genre
type, develop a draft
from prewriting by:
generating a main idea
to support a multipleparagraph text, using
a variety of sentence
types, including
compound
establishing and
supporting a main
idea with an overall
topic sentence at, or
near, the beginning of
the first paragraph
categorizing, organizing,
and sequencing facts,
details, and/or events
into a text (from
sources when
appropriate) into
clear introductory,
supporting, and
concluding
paragraphs
addressing an
appropriate audience
Note: Refer to Grade 4,
W2A-C genre-specific
standards.

Grade 5
Appropriate to genre
type, develop a draft
from prewriting by:
choosing an
appropriate
organizational
structure and
building on one main
idea to create a
multiple-paragraph
text appropriate to
the genre
establishing and
supporting a main
idea with an overall
topic sentence at, or
near, the beginning of
the first paragraph
categorizing,
organizing, and
sequencing facts,
details, and/or events
(from sources when
appropriate) into
clear introductory,
supporting, and
concluding
paragraphs applicable
to the organizational
structure

1

WRITING

Apply a writing process to develop a text for audience and purpose.
Grade K

B

6-12 Correlation Writing 2A

Draft

(cont’d)

Grade 1

Grade 2

Grade 3

Grade 4

Grade 5
restating the overall
main idea in the
concluding statement
addressing an
appropriate audience,
organization, and
purpose

Note: Refer to Grade 5,
W2A-C genre-specific
standards.

WRITING

Apply a writing process to develop a text for audience and purpose.

1

Reread, revise, and edit
drafts with assistance
from adults/peers to:

Revise/Edit

6-12 Correlation Writing 3A

C

Grade K

respond to questions
and suggestions,
adding details to
strengthen writing
edit by leaving spaces
between words in a
sentence

Grade 1

Grade 2

Grade 3

Grade 4

Grade 5

Reread, revise, and edit
drafts with assistance
from adults/peers to:

Reread, revise, and edit
drafts with assistance
from adults/peers to:

Reread, revise, and edit
drafts with assistance
from adults/peers to:

Reread, revise, and edit
drafts with assistance
to:

Reread, revise, and edit
drafts with assistance
to:

respond to questions
and suggestions,
clarifying meaning by
adding details to
sentence construction
and strengthening
writing
edit by leaving spaces
between words in
sentences
edit for language
conventions

strengthen writing as
needed by revising
main idea
details
word choice
sentence construction
event order
audience
voice
edit for language
conventions

develop and
strengthen writing by
revising
main idea
sequence (ideas)
focus
beginning/middle/en
d
details/facts (from
sources, when
appropriate)
word choice (related
to the topic)
sentence structure
transitions
audience and purpose
voice
edit for language
conventions

develop and
strengthen writing by
revising
main idea
sequence (ideas)
focus
beginning/middle/en
d
details/facts (from
multiple sources,
when
appropriate)
word choice (related
to the topic)
sentence structure
transitions
audience and purpose
voice
edit for language
conventions

develop and
strengthen writing by
revising
main idea
sequence (ideas)
focus
organizational
structure
details/facts (from
multiple sources,
when
appropriate)
word choice (related
to the topic)
sentence structure
transitions
audience and
purpose
voice
edit for language
conventions

WRITING

Apply a writing process to develop a text for audience and purpose.

1

With assistance from
adults/peers:
explore a variety of
conventional/digital
tools to produce and
publish writing

Grade 1
With assistance from
adults/peers:
use a variety of
conventional/digital
tools to produce and
publish writing

6-12 Correlation Writing 2A

Produce/Publish and Share Writing

D

Grade K

Note: Refer to Grade K,
W2A-C genre-specific
standards.

Note: Refer to Grade 1,
W2A-C genre-specific
standards.

Grade 2
With assistance from
adults/peers:
use a variety of
conventional/digital
tools to produce and
publish writing
introduce keyboarding
skills

Note: Refer to Grade 2,
W2A-C genre-specific
standards.

Grade 3
With assistance from
adults/peers:
use a variety of
conventional tools
and technology
(including
keyboarding skills) to
produce and publish
writing as well as to
interact and
collaborate with
others

Note: Refer to Grade 3,
W2A-C genre-specific
standards.

Grade 4
With assistance from
adults/peers:
use technology,
including the
Internet, to produce
and publish writing
demonstrate sufficient
command of
keyboarding skills to
type a minimum of
one page, ideally in a
single sitting

Note: Refer to Grade 4,
W2A-C genre-specific
standards.

Grade 5
With assistance from
adults/peers:
use technology,
including the
Internet, to produce
and publish writing
demonstrate sufficient
command of
keyboarding skills to
type a minimum of
two pages, ideally in a
single sitting

Note: Refer to Grade 5,
W2A-C genre-specific
standards.

WRITING

Compose well-developed writing texts for audience and purpose.

2

6-12 Correlation Writing 2A

Opinion/Argumentative

A

Grade K

With assistance,
draw/write opinion
texts that:

use a combination of
drawing and/or
writing to tell an
opinion about a topic
or text being studied
give logical reasons
for suggesting that
others follow a
particular course of
action or line of
thinking
use words that are
related to the topic

Grade 1

Grade 2

Grade 3

Grade 4

Grade 5

Write opinion texts that:

Write opinion texts that:

Write opinion texts that:

Write opinion texts that:

Write opinion texts that:

introduce a topic or text
being studied
state an opinion about
the topic or text and
provide a reason for
the opinion
use some specific words
that are related to the
topic
follow a sense of order
in writing
provide some sense of
closure

introduce a topic or text
being studied, using
complete sentences
state an opinion about
the topic or text and
provide reasons for
the opinion
use specific words that
are related to the
topic and audience
use linking/transition
words and phrases to
signal event order
provide evidence of a
beginning, middle,
and concluding
statement or section

introduce a topic or text
being studied, using
connected sentences
state an opinion or
establish a position
and provide reasons
for the
opinion/position
use specific and
accurate words that
are related to the
topic, audience, and
purpose
contain information
using student’s
original language
except when using
direct quotation from
a source
reference the name of
the author(s) or name
of the source used for
details or facts
included in the text
use transitions to
connect opinion and
reason
provide clear evidence
of a beginning,
middle, and,
concluding statement
or paragraph

introduce a topic or
text being studied,
using an introductory
paragraph
state an opinion or
establish a position
and provide reasons
for the
opinion/position
supported by facts
and details
use specific and
accurate words that
are related to the
topic, audience, and
purpose
contain information
using student’s
original language
except when using
direct quotation from
a source
reference the name of
the author(s) or name
of the source used for
details or facts
included in the text
use transitions to
connect opinion and
reason

introduce a topic or
text being studied,
using an introductory
paragraph that
clearly supports the
writer’s purpose
state an opinion or
establish a position
and provide relevant
reasons for the
opinion supported by
multiple facts and
details
use specific and
accurate words that
are related to the
topic, audience, and
purpose
contain information
using student’s
original language
except when using
direct quotation from
a source
reference the name of
the author(s) or name
of the source used for
details or facts
included in the text
use transitions to
connect opinion and
reason

2

WRITING

Compose well-developed writing texts for audience and purpose.
Grade K

A

6-12 Correlation Writing 2A

Opinion/Argumentative

(cont’d)

Grade 1

Grade 2

Grade 3

Grade 4

Grade 5

organize the
supporting
details/reasons into
introductory,
supporting, and
concluding
paragraphs

organize the
supporting
details/reasons into
introductory,
supporting, and
concluding
paragraphs

B

Compose well-developed writing texts for audience and purpose.
Grade K

With assistance, draw or
write informative/
explanatory texts that:
use a combination of
drawing and/or
writing to name and
inform about a topic
or a text being
studied
use words that are
related to the topic

Informative/Explanatory
6-12 Correlation Writing 2A

2

Grade 1
Write informative/
explanatory texts that:

introduce a topic or text
being studied and
supply facts
use some specific words
that are related to the
topic
follow a sense of order
in writing
create some sense of
closure

WRITING

Grade 2
Write informative/
explanatory texts that:

introduce a topic or text
being studied, using
complete sentences
use facts and definitions
to develop points in
generating
paragraphs
use specific words that
are related to the
topic and audience
use linking words and
phrases to signal
event order
create a concluding
statement or
paragraph

Grade 3
Write informative/
explanatory texts that:

introduce a topic or
text being studied
develop the topic with
simple facts,
definitions, details,
and explanations
use specific, relevant
words that are
related to the topic,
audience, and
purpose
use the student’s
original language
except when quoting
from a source
use transition words
to connect ideas
within categories of
information
create a concluding
statement or
paragraph

Grade 4
Write informative/
explanatory texts that:

introduce a topic using a
topic sentence in an
introductory
paragraph
develop the topic into
supporting
paragraphs from
sources, using topic
sentences with facts,
details, examples, and
quotations
use specific, relevant,
and accurate words
that are suited to the
topic, audience, and
purpose
contain information
using student’s
original language
except when using
direct quotations
from a source
use transitions to
connect categories of
information
use text structures
when useful
create a concluding
paragraph related to
the information

Grade 5
Write informative/
explanatory texts that:

introduce a topic using a
topic sentence in an
introductory
paragraph
develop the topic into
supporting paragraphs
from sources, using
topic sentences with
facts, details, examples,
and quotations
use an organizational
format that suits the
topic
use specific, relevant, and
accurate words that
are suited to the topic,
audience, and purpose
contain information
using student’s original
language except when
using direct quotations
from a source
use transition words to
connect ideas within
and across categories
of information
use text structures
when useful
create a concluding
paragraph related to
the information

WRITING

Compose well-developed writing texts for audience and purpose.

2

6-12 Correlation Writing 2A

Narrative/Literary

C

Grade K

With assistance, draw
and/or write fiction or
non-fiction narratives
and poems that:
use a combination of
drawing and/or
writing to narrate a
story or experience
the student has had
or has imagined
tell the reader about a
character or personal
event
place events in the
order they occurred
use words that are
related to the topic
provide a reaction to
what happened in the
events

Grade 1

Grade 2

Grade 3

Grade 4

Write fiction or nonfiction narratives and
poems that:

Write fiction or nonfiction narratives and
poems that:

Write fiction or nonfiction narratives and
poems that:

Write fiction or nonfiction narratives and
poems that:

narrate a story or
experience
use details to describe
the story or
experience
place events in the
order they occurred
use linking words to
indicate
beginning/middle/
end
use words that are
related to the topic
provide a reaction to
what happened in the
events

establish a
situation/topic based
on the student’s
experience or
imagination
introduce a main
character and setting
develop sensory details
follow a logical
sequence of events
using complete
sentences to create a
beginning/middle/
end
use linking/transition
words to signal event
order
use specific words that
are related to the
topic and audience

establish a setting and
situation/topic and
introduce a narrator
and/or characters
use narrative
techniques, such as
dialogue and
descriptions
establish and organize
an event sequence to
establish a
beginning/middle/
end
use transition words
and phrases to signal
event order
use specific and relevant
words that are
related to the topic,
audience, and
purpose

establish a setting and
situation/topic and
introduce a narrator
and/or characters
use narrative
techniques, such as
dialogue, motivation,
and descriptions
organize an event
sequence that unfolds
naturally to establish
a beginning/middle/
end
use a variety of
transitions to manage
the sequence of
events
use specific, relevant,
and accurate words
that are suited to the
topic, audience, and
purpose

Grade 5
Write fiction or nonfiction narratives and
poems that:

establish a setting and
situation/topic and
introduce a narrator
and/or characters
use narrative
techniques, such as
dialogue, motivation,
and descriptions
organize an event
sequence that unfolds
naturally to establish
a beginning/middle/
end
use a variety of
transitions to manage
the sequence of
events
use specific, relevant,
and accurate words
that are suited to the
topic, audience, and
purpose

WRITING

Gather, analyze, evaluate, and use information from a variety of sources.

3

6-12 Correlation Writing 1A

Research Process

A

Grade K

With assistance, apply
research process to:

generate a list of openended questions
about topics of class
interest
decide what sources or
people in the
classroom, school,
library, or home can
answer their
questions
gather evidence from
sources
use pictures in
conjunction with
writing when
documenting
research

Grade 1
With assistance, apply
research process to:

generate a list of openended questions
about topics of
interest
decide what sources of
information might be
relevant to answer
these questions
gather personal and
natural evidence
from available
sources as well as
from interviews with
local experts
organize information
found during group
or individual
research, using
graphic organizers or
other aids
make informal
presentations of
information gathered
self-evaluate using
previously
established
teacher/student
criteria

Grade 2

Grade 3

Grade 4

Grade 5

Apply research process
to:

Apply research process
to:

Apply research process
to:

Apply research process
to:

generate a list of openended questions
about topics of
interest
create an individual
question about a
topic
use own question to
find information on a
topic
gather evidence from
available sources,
literary and
informational
record basic
information from
literary and
informational texts in
simple visual format
present and evaluate
information in written
and oral reports or
displays, using
previously established
teacher/student
criteria

generate a list of
subject-appropriate
topics
create an individual
question about a
topic
decide what sources of
information might be
relevant to answer
these questions
locate information in
reference texts,
electronic resources,
interviews, or visual
sources and literary
and informational
texts
determine the accuracy
and relevance of the
information related
to a selected question
take simple notes in
own words and sort
evidence into
provided categories
or organizer
use quotation marks to
denote direct
quotations when
recording specific
words and sentences
from a source

generate a list of
subject-appropriate
topics
create a research
question to address
relevant to a chosen
topic
identify a variety of
relevant sources,
literary and
informational
use organizational
features of print and
digital sources
efficiently to locate
information
convert graphic/visual
data into written
notes
determine the accuracy
of the information
gathered
differentiate between
paraphrasing and
plagiarism when
using ideas of others
record bibliographic
information from
sources according to
a standard format

generate a list of
subject-appropriate
topics
formulate and refine an
open-ended research
question
follow guidelines for
collecting and
recording
information
select relevant
resources, literary
and informational
assess relevance,
accuracy, and
reliability of
information in print
and digital sources
convert graphic/visual
data into written
notes
differentiate between
paraphrasing and
plagiarism when
using ideas of others
present and evaluate
how completely,
accurately, and
efficiently the
research question
was explored or
answered using
established
teacher/student
criteria

WRITING

Gather, analyze, evaluate, and use information from a variety of sources.

3
A

6-12 Correlation Writing 1A

Research Process

(cont’d)

Grade K

Grade 1

Grade 2

Grade 3
create a resource page
from notes
present and evaluate
the information in a
report or annotated
display, using
previously
established
teacher/student
criteria

Grade 4
present and evaluate
how completely,
accurately, and
efficiently the
research question
was explored or
answered using
previously
established
teacher/student
criteria

Grade 5
record bibliographic
information from
sources according to
a standard format

Communicate using conventions of English language.

1

6-12 Correlation Writing 3A

Grammar

A

Grade K

In speech and written
form, apply standard
English grammar to:

identify naming words
(nouns) and action
words (verbs)
use plural words
when speaking
express time and
space
demonstrate the use of
complete sentences
in shared language
activities
use question words in
sentences

Grade 1
In speech and written
form, apply standard
English grammar to:

use nouns and action
verbs that designate
past, present, and
future in sentences
use adjectives/adverbs in
sentences
use the conjunctions and,
but, and so in
sentences
use the articles a, an,
and the in sentences
use common
prepositions
use common pronouns
produce complete
simple and
compound sentences

LANGUAGE

Grade 2
In speech and written
form, apply standard
English grammar to:

use nouns and pronouns
in writing
use collective nouns
use common irregular
nouns
use reflexive pronouns
use regular verbs
use helping verbs with
regular verbs
use adjectives and
adverbs in sentences
produce simple
declarative,
imperative,
exclamatory, and
interrogative
sentences

Grade 3
In speech and written
form, apply standard
English grammar to:

use regular and irregular
verbs and simple verb
tenses
use helping verbs with
irregular verbs
use complete subject and
complete predicate in
a sentence
use comparative,
superlative, and
demonstrative
adjectives and
adverbs
use subject/verb
agreement in
sentences
produce simple and
compound
imperative,
exclamatory,
declarative, and
interrogative
sentences
use 1st-, 2nd-, and 3rdperson pronouns and
their antecedents

Grade 4
In speech and written
form, apply standard
English grammar to:

use the “be” helping
verbs with “ing” verbs
use and order adjectives
within sentences to
conventional patterns
use progressive verbs to
show past, present,
and future
use adverbs in writing
use subject/verb
agreement with 1st-,
2nd-, and 3rd-person
pronouns
use prepositions
correctly in a sentence
recognize the difference
between and use
coordinating
conjunctions and
subordinating
conjunctions
produce and expand the
complete simple and
compound four types
of sentences
correct sentence
fragments and run-on
sentences in writing

Grade 5
In speech and written
form, apply standard
English grammar to:

explain and use the
eight parts of speech:
noun, pronoun, verb,
adjective, adverb,
preposition,
conjunction,
interjection
use relative pronouns
and relative adverbs
use pronouns
consistently across a
text
use and correct verb
tenses
produce a variety of
complex sentences in
writing

Communicate using conventions of English language.

1

Grade K

In written text:

6-12 Correlation Writing 3A

Punctuation, Capitalization, Spelling

B

print in upper- and
lowercase letters
recognize that a
sentence ends with
punctuation marks
capitalize own first and
last name
capitalize first word in a
sentence
capitalize the pronoun I
write and name the
printed letters that
match the sound
use inventive spelling
with beginning, final,
and medial sounds
write and name letters
for consonant and
vowel sounds
use correct spelling of
own first and last
names

Grade 1
In written text:
print legibly, using
correct spacing
between words and
sentences
use ending punctuation
capitalize the first letter
of others’ first and
last names
use commas to separate
single words in a
series
spell words using
regular spelling
patterns
spell words phonetically
using phonemic
awareness and
spelling knowledge
arrange words in
alphabetical order to
the first letter

LANGUAGE

Grade 2
In written text:

write legibly (print,
cursive)
use dialogue that
contains quotation
marks
use apostrophes
correctly for
contractions
capitalize weeks, days,
months, holidays
capitalize abbreviated
titles of people
spell words using
irregular spelling
patterns
spell and use the plural of
nouns by adding –es to
nouns ending in -s, ss, -sh, -ch, or -x
use nouns that change
their spelling in plural
form
arrange words in
alphabetical order to
the second letter

Grade 3
In written text:

write legibly (print,
cursive)
use an apostrophe to
form possessives
demonstrate and use
commas and quotation
marks in dialogue
capitalize dialogue
correctly
use commas for greeting
and closing of a
friendly letter
capitalize names of
places
capitalize titles of books,
stories, and songs
use spelling patterns and
generalizations to spell
compound words
spell words that double
the consonant
spell plural words that
change y to ies
consult reference
materials to check and
correct spellings
arrange words in
alphabetical order to
the third letter

Grade 4
In written text:
write legibly
punctuate a dialogue
between two or more
characters
insert a comma before
a coordinating
conjunction in a
compound sentence
capitalize proper
adjectives
use correct
capitalization
spell words with
suffixes by dropping
or leaving the final e
spell words ending in
the long e sound
alphabetize reference
sources
use combined
knowledge of all
letter-sound
correspondences,
syllabication patterns,
and morphology
(roots, affixes) to read
and spell accurately
unfamiliar multisyllabic words in
context

Grade 5
In written text:
write legibly
use a comma before a
coordinating
conjunction when
writing compound
sentences
use a comma to separate
an introductory clause
in a complex sentence
use a comma to set off
the words yes and no
use italics when
keyboarding titles of
books, magazines, and
newspapers
use underlining when
writing titles of books,
magazines, and
newspapers
use quotation marks
when writing titles of
stories, songs, poems,
articles
use apostrophes in
singular nouns to show
possession
write apostrophes in
regular plural nouns to
show possession

1

Communicate using conventions of English language.
Grade K

B

6-12 Correlation Writing 3A

Punctuation, Capitalization, Spelling

(cont’d)

Grade 1

LANGUAGE

Grade 2

Grade 3

Grade 4

Grade 5
use combined
knowledge of all
letter-sound
correspondences,
syllabication
patterns, and
morphology (roots,
affixes) to read and
spell unfamiliar
multi-syllabic words
in context

Listen for a purpose.

1

6-12 Correlation Speaking/Listening 1A, 1C

A

Purpose

SPEAKING AND LISTENING

Grade 1

Grade 2

Grade 3

Grade 4

Grade 5

Develop and apply
effective listening skills
and strategies in formal
and informal settings
by:

Develop and apply
effective listening skills
and strategies in formal
and informal settings
by:

Develop and apply
effective listening skills
and strategies in formal
and informal settings
by:

Develop and apply
effective listening skills
and strategies in formal
and informal settings
by:

Develop and apply
effective listening skills
and strategies in formal
and informal settings
by:

Develop and apply
effective listening skills
and strategies in formal
and informal settings
by:

following classroom
listening rules
continuing a
conversation through
multiple exchanges
following one-step
instructions,
according to
classroom
expectations

following classroom
listening rules
building on others’ talk
in conversations by
responding to the
comments of others
following two-step
instructions,
according to
classroom
expectations

following classroom
listening rules
following three-step
instructions,
according to
classroom
expectations

following classroom
listening rules
asking questions to
check understanding
of information
presented, staying on
topic, and linking
comments to the
remarks of others
following three-step
instructions,
according to
classroom
expectations

Grade K

following, generating,
and justifying
classroom listening
rules
posing and responding
to specific questions
to clarify or follow up
on information,
making comments
that contribute to the
discussion, and
linking to the remarks
of others
following and restating
multi-step
instructions that
involve a short related
sequence of actions,
according to
classroom
expectations

following agreed upon
rules for listening
and fulfilling
discussion rules
independently
posing and responding
to specific questions
to clarify or following
up on information
and making
comments that
contribute to the
discussion to link to
the remarks of others
following, restating, and
giving multi-step
instructions from or
to others in
collaborative groups,
according to
classroom
expectations
listening for speaker’s
message and
summarizing main
points based on
evidence

Listen for entertainment.

2

No 6-12 Correlation

A

Entertainment

SPEAKING AND LISTENING

Grade 1

Grade 2

Grade 3

Grade 4

Grade 5

Develop and apply
effective listening skills
and strategies in formal
and informal settings
by:

Develop and apply
effective listening skills
and strategies in formal
and informal settings
by:

Develop and apply
effective listening skills
and strategies in formal
and informal settings
by:

Develop and apply
effective listening skills
and strategies in formal
and informal settings
by:

Develop and apply
effective listening skills
and strategies in formal
and informal settings
by:

Develop and apply
effective listening skills
and strategies in formal
and informal setting by:

demonstrating active
listening, according to
classroom
expectations

demonstrating active
listening, according
to classroom
expectations

demonstrating active
listening, according
to classroom
expectations

demonstrating active
listening through
body language and
eye contact with the
speaker, according to
classroom
expectations

generating and
following active
listening rules,
according to
classroom
expectations

Grade K

evaluating and
modifying own
active listening skills

Speak effectively in collaborative discussions.

3

6-12 Correlation Speaking/Listening 1A, 1C

Collaborative Discussions

A

Grade K

Speak clearly using
conventions of language
when presenting
individually or with a
group by:

taking turns speaking,
according to
classroom
expectations
continuing a
conversation through
multiple exchanges
confirming
comprehension by
retelling information
and asking
appropriate
questions based on
read-alouds or other
media

SPEAKING AND LISTENING

Grade 1

Grade 2

Grade 3

Grade 4

Grade 5

Speak clearly and to the
point, using conventions
of language when
presenting individually
or with a group by:

Speak clearly and to the
point, using conventions
of language when
presenting individually
or with a group by:

Speak clearly and to the
point, using conventions
of language when
presenting individually
or with a group by:

Speak clearly and to the
point, using conventions
of language when
presenting individually
or with a group by:

Speak clearly and to the
point, using conventions
of language when
presenting individually
or with a group by:

taking turns speaking,
according to
classroom
expectations
building on others’ talk
in conversations by
responding to
comments of others
confirming
comprehension of
read-alouds and
other media by
retelling and asking
appropriate
questions

taking turns in
discussion with a
shoulder partner,
according to
classroom
expectations
confirming
comprehension of
read-alouds and
independent reading
by retelling and
asking appropriate
questions

coming to discussions
prepared, having
read or studied
required material;
explicitly drawing on
that preparation and
other information
known about the
topic to explore ideas
under discussion
responding
appropriately to
discussion in a
variety of settings,
according to
classroom
expectations
expressing opinions of
read-alouds and
independent reading
topics

contributing to
discussion after
listening to others’
ideas, according to
classroom
expectations
expressing opinions of
read-alouds and
independent reading
and relating opinion
to others

summarizing points
made by others
before presenting
own ideas, according
to classroom
expectations
providing and
evaluating evidence
to support opinion

Speak effectively when presenting.

4

6-12 Correlation Speaking/Listening 2A, 2B, 2C

Presenting

A

Grade K

Speak clearly and
audibly, using
conventions of language
when presenting
individually or with a
group by:

describing personal
experiences using a
prop, picture, or
other visual aid
speaking in complete
sentences

SPEAKING AND LISTENING

Grade 1

Grade 2

Grade 3

Grade 4

Grade 5

Speak clearly, audibly,
and to the point, using
conventions of language
when presenting
individually or with a
group by:

Speak clearly, audibly,
and to the point, using
conventions of language
when presenting
individually or with a
group by:

Speak clearly, audibly,
and to the point, using
conventions of language
when presenting
individually or with a
group by:

Speak clearly, audibly,
and to the point, using
conventions of language
when presenting
individually or with a
group by:

Speak clearly, audibly,
and to the point, using
conventions of language
when presenting
individually or with a
group by:

a. explaining a topic
(student-chosen)
using a prop, picture,
or other visual aid
with assistance to
show understanding

a. explaining a topic
a. using presentation
(student-chosen or
skills and/or
teacher-assigned)
appropriate
while maintaining eye
technology
contact with audience
b. presenting
information with clear
b. recalling and telling a
story with details,
ideas and details
including a beginning,
while speaking clearly
middle, and end
at an understandable
pace
c. using academic
language and
c. giving an informal
presentation, using a
conventions
variety of media

paraphrasing portions
of a text read aloud or
information
presented in diverse
media and formats
using efficient
presentation skills
with available
resources
incorporating
descriptive and
sequential details in a
student-designed or
teacher-assigned
topic
giving a formal
presentation to
classmates, using a
variety of media
speaking with
expression and
fluency
adjusting
formal/informal
language according to
context and topic

using efficient
presentation skills
with available
resources using a
variety of media
planning an appropriate
presentation based
on audience
employing appropriate
pacing, vocabulary,
and gestures to
communicate a clear
viewpoint

b. reciting poetry with a
group or individually

c. using complete
sentences and
adjusting volume, as
needed

d. choosing words and
phrases for effect
(adjectives, action
verbs, figurative
language)
e. using academic
language and
conventions

6-12 English Language Arts Grade-Level Expectations

Missouri Department of Elementary and Secondary Education
Spring 2016

Reading Literary Text
1 Comprehend and Interpret Texts (Approaching Texts as a Reader)
Grade 6

Evidence/Inference
K-5 correlation R1A,
R2A, B, C,

A

Word Meanings
K-5 correlation R1B

B

Grade 7

Grade 8

Grade 9-10

Grade 11-12

Draw conclusions,
infer, and analyze by
citing textual evidence
to support analysis of
what the text says
explicitly as well as
inferences drawn from
the text.

Draw conclusions, infer,
and analyze by citing
several pieces of textual
evidence to support
analysis of what the text
says explicitly as well as
inferences drawn from the
text.

Draw conclusions, infer, and analyze
by citing the textual evidence that
most strongly supports an analysis
of what the text says explicitly as
well as inferences drawn from the
text.

Draw conclusions, infer, and
analyze by citing relevant and
thorough textual evidence to
support analysis of what the text
says explicitly as well as inferences
drawn from the text.

Draw conclusions, infer, and
analyze by citing relevant and
thorough textual evidence to
support analysis of what the text
says explicitly as well as
inferences drawn from the text,
including where the text leaves
matters uncertain.

Determine the
meaning of words and
phrases as they are
used in the text,
including figurative and
connotative meanings
using context, affixes,
or reference materials.

Determine the meaning of
words and phrases as they
are used in the text,
including figurative and
connotative meanings using
context, affixes, or
reference materials.

Determine the meaning of words
and phrases as they are used in the
text, including figurative and
connotative meanings using
context, affixes, or reference
materials.

Determine the meaning of words
and phrases as they are used in
the text, including figurative and
connotative meanings using
context, affixes, or reference
materials.

Determine the meaning of words
and phrases as they are used in
the text, including figurative and
connotative meanings using
context, affixes, or reference
materials.

Reading Literary Text

K-5 correlation R1A

Text Features

C

Interpret visual
elements of a text and
draw conclusions from
them (when
applicable).

Interpret visual elements of
a text and draw conclusions
from them (when
applicable).

Interpret visual elements of a text
and draw conclusions from them
(when applicable).

Interpret visual elements of a text
and draw conclusions from them
(when applicable).

Grade 8

Grade 9-10

Grade 11-12

Using appropriate text, determine
the theme(s) of a text and analyze
its development over the course of
a text; provide an objective
summary of the text.

Using appropriate text, determine
two or more themes in a text,
analyze their development
throughout the text, and relate the
themes to life experiences; provide
an objective and concise summary
of the text.

Using appropriate text,
determine two or more themes
in a text, analyze their
development throughout the
text, and relate the themes to
human nature and the world;
provide an objective and concise
summary of the text.

Interpret visual elements of a text
and draw conclusions from them
(when applicable).

1 Comprehend and Interpret Texts (Approaching Texts as a Reader)
Grade 6

K-5 correlation R2A

Summarize/Theme

D

Using appropriate text,
determine the
theme(s) of a text and
cite evidence of its
development;
summarize the text.

Grade 7
Using appropriate text,
determine the theme(s) of
a text and explain the
relationship between the
theme(s) and supporting
evidence; summarize the
text distinct from personal
opinions.

Reading Literary Text

2 Analyze Craft and Structure (Approaching Texts as a Writer)
Grade 6
Analyze how a particular
sentence, chapter, scene,
stanza, or image contributes
to meaning.

Analyze how a text's form
or overall structure
contributes to meaning.

Grade 8
Analyze how an author's choice
concerning a text's form or overall
structure contributes to meaning.

K-5 correlation R2B,
R2C

Structure

A

Grade 7

Grade 9-10
Analyze how an author's choices
concerning how to structure a
text, order events, or manipulate
time impact the reader.

Grade 11-12
Evaluate how an author's
choices to structure specific
parts of a text contribute to a
text's overall meaning and its
aesthetic impact.

2 Analyze Craft and Structure (Approaching Texts as a Writer)
Grade 6

No K-5 correlation

Point of View

B

Explain how an author
develops the point of view of
the narrator or speaker in a
text.

Grade 7

Grade 8

Analyze how an author
develops and contrasts the
points of view of different
characters or narrators in a
text.

Analyze how differences in the
points of view of the characters
and the audience or reader create
dramatic irony.

Grade 9-10
Analyze how point of view is
reflected in the characters,
setting, and plot.

Grade 11-12
Analyze a case in which
recognizing point of view
requires distinguishing what is
directly stated in a text from
what is implied.

Reading Literary Text
Analyze how word choice,
including the use of figurative
language and/or the repetition
of words or word sounds,
contributes to meaning.

Analyze how specific word
choices contribute to
meaning and tone.

Analyze how specific word choices
and sentence structures contribute
to meaning and tone.

Analyze the cumulative impact of
specific word choices and syntax
on meaning and tone.

Evaluate how the author's word
choices and use of syntax
contribute to a text's overall
meaning, tone, and aesthetic
impact.

Describe how a particular
text’s plot unfolds in a series
of episodes as well as how the
characters respond or change
as the plot moves toward a
resolution.

Analyze how the setting,
characters, and plot of a
text affect each other and
contribute to meaning.

Analyze how literary devices are
used to develop setting, reveal
character, advance the plot, and
contribute to meaning.

Analyze how complex characters
develop over the course of a text
to advance the plot and develop
the theme.

Evaluate the impact of the
author’s choices regarding how
to develop and relate elements
of a text.

K-5 correlation R2B,
R2C

Craft and Meaning

C

Interaction and
Meaning K-5
correlation R2A

D

Reading Literary Text

3 Synthesize Ideas from Multiple Texts (Approaching Texts as a Researcher)
Grade 6

K-5 correlation R4A

Text in Forms

A

K-5 correlation R1C

Relationships in
Texts

B

Grade 7

Grade 8

Grade 9-10

Grade 11-12

Compare and contrast the
experience of reading a story,
drama, or poem to listening to
or viewing an audio, video, or
live version of the same text,
noting how a performance
impacts personal
interpretation.

Compare and contrast a written
story, drama, or poem to its
audio, filmed, staged, or
multimedia version, analyzing
how the techniques unique to
each medium contribute to
meaning.

Analyze the extent to which a
filmed or live production of a
story or drama stays faithful to
or departs from the text or
script, evaluating the choices
made by the director or actors.

Analyze multiple performances
of a story, drama, or poem,
evaluating how each version
interprets the source text.

Analyze the representation of a
subject in two different artistic
mediums, including what is
emphasized or absent in each
treatment.

Compare and contrast texts in
different genres that address
similar themes or topics.

Compare and contrast a
fictional portrayal of a time,
place, or character with realistic
accounts of the same subject
matter.

Explain how contemporary
texts make use of archetypal
characters or universal themes
from older or traditional texts.

Explain how and why an author
alludes to or transforms source
material within his or her text.

Synthesize ideas from two or
more texts about similar
themes or topics to articulate
the complexity of the theme.

Reading Literary Text
Explain how plot and conflict
reflect historical and/or cultural
contexts.

Explain how characters and
settings reflect historical and/or
cultural contexts.

Explain how themes reflect
historical and/or cultural
contexts.

Analyze how multiple texts
reflect historical and/or
cultural contexts.

Evaluate how an author's work
reflects his or her
historical/cultural perspective.

Read and comprehend
literature, including stories,
dramas, and poems,
independently and proficiently.

Read and comprehend
literature, including stories,
dramas, and poems,
independently and proficiently.

Read and comprehend
literature, including stories,
dramas, and poems,
independently and proficiently.

Read and comprehend
literature, including stories,
dramas, and poems,
independently and proficiently.

Read and comprehend
literature, including stories,
dramas, and poems,
independently and proficiently.

K-5 correlation R2A

Historical Context

C

Comprehension K5 Correlation R1A,
R1D

D

Reading Informational Text
1 Comprehend and Interpret Texts (Approaching Texts as a Reader)
Grade 6

Evidence/Inference
K-5 correlation R1A,
R3A B C

A

Word Meanings
K-5 correlation R1B

B

Grade 7

Grade 8

Grade 9-10

Grade 11-12

Draw conclusions, infer and,
analyze by citing textual
evidence to support
analysis of what the text
says explicitly as well as
inferences drawn from the
text.

Draw conclusions, infer,
and analyze by citing
several pieces of textual
evidence to support
analysis of what the text
says explicitly as well as
inferences drawn from the
text.

Draw conclusions, infer, and analyze
by citing the textual evidence that
most strongly supports an analysis
of what the text says explicitly as
well as inferences drawn from the
text.

Draw conclusions, infer, and
analyze by citing relevant and
thorough textual evidence to
support analysis of what the text
says explicitly as well as inferences
drawn from the text.

Draw conclusions, infer, and
analyze by citing relevant and
thorough textual evidence to
support analysis of what the text
says explicitly as well as
inferences drawn from the text,
including where the text leaves
matters uncertain.

Determine the meaning of
words and phrases as they
are used in the text,
including figurative,
connotative, and contentspecific meanings using
context, affixes, or
reference materials.

Determine the meaning of
words and phrases as they
are used in the text,
including figurative,
connotative, and contentspecific meanings using
context, affixes, or
reference materials.

Determine the meaning of words
and phrases as they are used in the
text, including figurative,
connotative, and content-specific
meanings using context, affixes, or
reference materials.

Determine the meaning of words
and phrases as they are used in
the text, including figurative,
connotative, and content-specific
meanings using context, affixes, or
reference materials.

Determine the meaning of words
and phrases as they are used in
the text, including figurative,
connotative, and content-specific
meanings using context, affixes,
or reference materials.

Reading Informational Text

K-5 correlation R3A

Text Features

C

Interpret visual elements of
a text including those from
different media and draw
conclusions from them
(when applicable).

Interpret visual elements of
a text including those from
different media and draw
conclusions from them
(when applicable).

Interpret visual elements of a text
including those from different
media and draw conclusions from
them (when applicable).

Interpret visual elements of a text
including those from different
media and draw conclusions from
them (when applicable).

Interpret visual elements of a text
including those from different
media and draw conclusions from
them (when applicable).

1 Comprehend and Interpret Texts (Approaching Texts as a Reader)
Grade 6

K-5 correlation R3B,
R3C

Summarize/Claim

D

Explain the central/main
idea(s) of a text and cite
evidence of its
development; summarize
the text.

Grade 7

Grade 8

Grade 9-10

Grade 11-12

Explain the central/main
idea(s) of a text and explain
the relationship between
the central idea(s) and
supporting evidence;
summarize the text distinct
from personal opinions.

Explain the central/main idea(s) of a
text and analyze its development
over the course of a text; provide an
objective summary of the text.

Explain two or more central/main
ideas in a text, analyze their
development throughout the text,
and explain the significance of the
central ideas; provide an objective
and concise summary of the text.

Explain two or more central/main
ideas in a text, analyze their
development throughout the
text, and relate the central ideas
to human nature and the world;
provide an objective and concise
summary of the text.

Reading Informational Text
2 Analyze Craft and Structure (Approaching Texts as a Writer)
Grade 6

K-5 correlation R3C

Structure

A

Analyze how a particular
sentence, paragraph,
section, or image
contributes to meaning.

Grade 7
Analyze how a text's
organization or overall
structure contributes to
meaning.

Grade 8
Analyze how an author's choice
concerning a text's organization or
overall structure contributes to
meaning.

Grade 9-10

Grade 11-12

Analyze how an author's choices
concerning how to structure a text
or sequence information impact
the reader.

Evaluate how an author's choices
to structure specific parts of a
text contribute to a text's overall
meaning and its aesthetic impact.

Grade 9-10

Grade 11-12

2 Analyze Craft and Structure (Approaching Texts as a Writer)
Grade 6

K-5 correlation R3B

Point of View

B

Explain how an author's
point of view or purpose is
conveyed in a text.

Grade 7
Analyze how an author
develops his/her point of
view or purpose and
distinguishes it from those
of others.

Grade 8
Analyze how the author
acknowledges and responds to
conflicting evidence or points of
view in a text.

Analyze how an author uses
rhetoric to advance point of view
or purpose.

Analyze a text in which the
author's point of view is not
obvious and requires
distinguishing what is directly
stated from what is implied.

Reading Informational Text

K-5 correlation R3B

Craft and Meaning

C

Analyze how word choice,
including the use of
figurative language,
connotations, and/or
repetition, contributes to
meaning.

Analyze how word choice
contributes to meaning and
tone.

Analyze how word choice and
sentence structure contribute to
meaning and tone.

Analyze the cumulative impact of
specific word choices and syntax
on meaning and tone.

Evaluate how the author's word
choice and use of syntax
contribute to a text's overall
meaning and tone.

2 Analyze Craft and Structure (Approaching Texts as a Writer)
Grade 6

K-5 correlation R3B

Argument/Evidence

D

Identify an author's
argument in a text and
distinguish claims that are
supported by reasons and
evidence from claims that
are not.

Grade 7
Evaluate an author's
argument, assessing
whether the reasoning is
sound and the evidence is
relevant and sufficient to
support the claims.

Grade 8
Evaluate an author's argument,
assessing whether the reasoning is
sound and the evidence is relevant
and sufficient; recognize when
irrelevant evidence is introduced.

Grade 9-10
Evaluate an author's argument,
assessing whether the reasoning is
valid and the evidence is relevant
and sufficient; identify false
statements and fallacious
reasoning.

Grade 11-12
Evaluate an author's argument
and reasoning for effectiveness,
validity, logic, credibility, and
relevance of the evidence.

Reading Informational Text
3 Synthesize Ideas from Multiple Texts (Approaching Texts as a Researcher)
Grade 6
Compare and contrast the
experience of reading a
text to listening to or
viewing an audio or video
version of the same text,
noting how a
performance impacts
personal interpretation.

K-5 correlation R4A

Texts/Forms

A

Grade 7

Grade 8

Grade 9-10

Compare and contrast
information presented in
different mediums and
analyze how the techniques
unique to each medium
contribute to meaning.

Compare and contrast information
presented in different mediums and
analyze how the techniques unique
to each medium contribute to
meaning.

Analyze how similar ideas or topics
are portrayed in different media
formats.

Grade 11-12
Analyze the representation of a
subject in two different artistic
mediums, including what is
emphasized or absent in each
treatment.

3 Synthesize Ideas from Multiple Texts (Approaching Texts as a Researcher)
Grade 6

K-5 correlation R1C

Relationships/
Texts

B

Compare and contrast one
author’s presentation of events
with that of another.

Grade 7

Grade 8

Grade 9-10

Grade 11-12

Compare and contrast how two
or more authors writing about
the same topic make decisions
about craft and structure.

Analyze two or more texts that
provide conflicting information
on the same topic, and identify
where the texts disagree on
matter of fact or
interpretation.

Evaluate how effectively two or
more texts develop similar
ideas/topics.

Synthesize information from
two or more texts about similar
ideas/topics to articulate the
complexity of the issue.

Reading Informational Text
Explain how the text reflects
historical and/or cultural
contexts.

Explain how the text reflects
historical and/or cultural
contexts.

Explain how the central ideas
of text reflect historical and/or
cultural contexts.

Analyze how multiple texts
reflect the historical and/or
cultural contexts.

Evaluate how an author's work
reflects his or her
historical/cultural perspective.

Read and comprehend
informational text
independently and proficiently.

Read and comprehend
informational text
independently and proficiently.

Read and comprehend
informational text
independently and proficiently.

Read and comprehend
informational text
independently and proficiently.

Read and comprehend
informational text
independently and proficiently.

No K-5 correlation

Historical Context

C

Comprehension K-5
Correlation R1A,
R1D

D

Writing
1 Approaching the Task as a Researcher

K-5 correlation W3A

Research

A

Grade 6

Grade 7

Conduct research to answer a
question, drawing on several
sources; integrate information
using a standard citation
system.

Conduct research to answer
a question; gather relevant
sources, print and digital;
integrate information using
a standard citation system.

Gather relevant information
from multiple print and digital
sources, assess the credibility
of each source, and quote or
paraphrase the data and
conclusions of others while
avoiding plagiarism and
providing basic bibliographic
information for sources.

Gather relevant information
from multiple print and
digital sources, using search
terms effectively; assess the
credibility and accuracy of
each source; and quote or
paraphrase the data and
conclusions of others while
avoiding plagiarism and
following a standard format
for citation.

Grade 8
Conduct research to answer a
question (including a selfgenerated question); gather
relevant, credible sources, print
and digital; integrate information
using a standard citation system.

Gather relevant information from
multiple print and digital sources,
using search terms effectively;
assess the credibility and accuracy
of each source; and quote or
paraphrase the data and
conclusions of others while
avoiding plagiarism and following a
standard format for citation.

Grade 9-10

Grade 11-12

Conduct research to answer a
question (including a selfgenerated question) or solve a
problem; narrow or broaden the
inquiry when appropriate; gather
multiple relevant, credible
sources, print and digital;
integrate information using a
standard citation system.

Conduct research to answer a
question (including a selfgenerated question) or solve a
problem; narrow or broaden the
inquiry when appropriate; gather
multiple relevant, credible
sources, print and digital;
integrate information using a
standard citation system.

Gather relevant information from
multiple authoritative print and
digital sources, using advanced
searches effectively; assess the
usefulness of each source in
answering the research question;
integrate information into the
text selectively to maintain the
flow of ideas, avoiding plagiarism
and following a standard format
for citation.

Gather relevant information
from multiple authoritative print
and digital sources, using
advanced searches effectively;
assess the strengths and
limitations of each source in
terms of the task, purpose, and
audience; integrate information
into the text selectively to
maintain the flow of ideas,
avoiding plagiarism and
overreliance on any one source
and following a standard format
for citation.

Writing
2 Approaching the Task as a Writer

K-5 correlation W1A, W1B, W1D, W2A, W2B, W2C

Development

A

Grade 6

Grade 7

Grade 8

Grade 9-10

Grade 11-12

Follow a writing process to
produce clear and coherent
writing in which the
development, organization,
style, and voice are
appropriate to the task,
purpose, and audience;
develop writing with narrative,
expository, and argumentative
techniques.

Follow a writing process to
produce clear and coherent
writing in which the
development, organization,
style, and voice are appropriate
to the task, purpose, and
audience; develop writing with
narrative, expository, and
argumentative techniques.

Follow a writing process to
produce clear and coherent
writing in which the
development, organization,
style, and voice are appropriate
to the task, purpose, and
audience; develop writing with
narrative, expository, and
argumentative techniques.

Narrative: Develop narratives
including poems about
real or imagined
experiences which
establish and maintain a
consistent point of view
and include clearly
identified characters,
well-structured event
sequences, narrative
techniques, and relevant
descriptive details.
Expository: Develop
informative/explana-tory
writing to examine a
topic with relevant facts,
examples, and details;
establish relationships
between ideas and
supporting evidence.

Narrative: Develop narratives
including poems about
real or imagined
experiences which
establish and maintain a
consistent point of view
and include clearly
identified characters,
well-structured event
sequences, narrative
techniques, and relevant
descriptive details.
Expository: Develop
informative/explanatory
writing to examine a
topic with relevant facts,
examples, and details;
establish relationships
between ideas and
supporting evidence.

Follow a writing process to
produce clear and coherent
writing in which the
development, organization,
style, and voice are appropriate
to the task, purpose, and
audience; self-select and blend
(when appropriate) previously
learned narrative, expository,
and argumentative writing
techniques.

Follow a writing process to
produce clear and coherent
writing in which the
development, organization,
style, and voice are appropriate
to the task, purpose, and
audience; self-select and blend
(when appropriate) previously
learned narrative, expository,
and argumentative writing
techniques.

Narrative: Develop
narratives including
poems about real or
imagined experiences
with clearly identified
characters, wellstructured event
sequences, narrative
techniques, and
relevant descriptive
details.
Expository: Develop
informative/explanatory writing to examine
a topic with relevant
facts, examples, and
details.

Writing
2 Approaching the Task as a Writer
Grade 6
A

K-5 correlation W1A,
W1B, W1D, W2A, W2B,

Development

(cont’d)

Argumentative: Develop
argumentative writing
by introducing and
supporting a claim
with clear reasons and
relevant evidence.

Grade 7
Argumentative: Develop
argumentative writing
by introducing and
supporting a claim
with clear reasons and
relevant evidence,
acknowledging
counterclaims, and
establishing
relationships between
claims and supporting
evidence.

Grade 8
Argumentative: Develop
argumentative writing
by introducing and
supporting a claim with
clear reasons and
relevant evidence;
acknowledging
counterclaims; and
establishing
relationships among
claims, counterclaims,
and supporting
evidence.

Grade 9-10

Grade 11-12

Writing
3 Approaching the Task as a Reader
A

Grade 6

Revise and Edit K-5 correlation W1C

Review, revise, and edit writing
with consideration for the task,
purpose, and audience.
Organization and content:
Introduce the topic,
maintain a clear focus
throughout the text,and
provide a conclusion that
follows from the text.
Word choice, syntax, and
style: Choose precise
language and establish
and maintain an
appropriate and
consistent style;
sentences are complete.

Grade 7
Review, revise, and edit writing
with consideration for the task,
purpose, and audience.
Organization and content:
Introduce the topic,
maintain a clear focus
throughout the text, and
provide a conclusion that
follows from the text. Add
or delete content to
clarify meaning.

Grade 8
Review, revise, and edit writing
with consideration for the task,
purpose, and audience.
Organization and content:
Introduce the topic,
maintain a clear focus
throughout the text, and
provide a conclusion that
follows from the text.
Add or delete content
and change organization
to achieve the writer's
purpose.
Word choice, syntax, and
style: Choose precise
language and make
syntactical choices
appropriate for the style,
task, and audience.

Grade 9-10
Review, revise, and edit writing
with consideration for the task,
purpose, and audience.
Organization and content:
Introduce the topic,
maintain a clear focus
throughout the text,and
provide a conclusion that
follows from the text.
Achieve the writer's
purpose and
demonstrate an
awareness of audience
by making choices
regarding organization
and content.
Word choice, syntax, and
style: Choose precise
language and make
syntactical choices to
reflect an understanding
of how language
contributes to meaning.

Grade 11-12
Review, revise, and edit writing
with consideration for the task,
purpose, and audience.
Organization and content:
Introduce the topic,
maintain a clear focus
throughout the text, and
provide a conclusion that
follows from the text.
Achieve the writer's
purpose and enhance the
reader's understanding of
and experience with the
text by making choices
regarding organization
and content.

Writing
3 Approaching the Task as a Reader

A

K-5 correllation W1C

Revise and Edit

(cont’d)

Grade 6

Grade 7

Conventions of standard
English and usage:
Demonstrate a command
of the conventions of
standard English
grammar and usage,
including spelling and
punctuation.
Use transitions to clarify
relationships, connect
ideas and claims, and
signal time shifts.
Use technology, including the
Internet, to produce and
publish writing as well as
to interact and
collaborate with others.

Word choice, syntax, and
style: Choose
appropriate, precise
language for the style,
task, and audience;
convey the relationship
among ideas through
varied sentence
structures.
Conventions of standard
English and usage:
Demonstrate a
command of the
conventions of standard
English grammar and
usage, including spelling
and punctuation.
Use effective transitions to
clarify relationships,
connect ideas and
claims, and signal time
shifts.
Use technology, including
the Internet, to produce
and publish writing, link
to and cite sources, and
interact and collaborate
with others.

Grade 8
Conventions of standard
English and usage:
Demonstrate a
command of the
conventions of standard
English grammar and
usage, including spelling
and punctuation.
Use a variety of appropriate
transitions to clarify
relationships, connect
ideas and claims, and
signal time shifts.
Use technology, including
the Internet, to produce
and publish writing,
present the
relationships between
information and ideas
efficiently, and interact
and collaborate with
others.

Grade 9-10

Grade 11-12

Conventions of standard
English and usage:
Demonstrate a command
of the conventions of
standard English
grammar and usage,
including spelling and
punctuation.
Use a variety of appropriate
transitions to clarify
relationships, connect
ideas and claims, and
signal time shifts.
Use technology, including the
Internet, to produce,
publish, and update
individual or shared
writing products, taking
advantage of
technology’s capacity to
link to other information
and to display
information flexibly and
dynamically.

Word choice, syntax, and
style: Choose precise
language and make
syntactical choices to
reflect an understanding
of how language
functions in different
contexts and enhance
the reader's
understanding of the
text.
Conventions of standard
English and usage:
Demonstrate a
command of the
conventions of standard
English grammar and
usage, including spelling
and punctuation.
Use a variety of appropriate
transitions to clarify
relationships, connect
ideas and claims, and
signal time shifts.
Use technology, including
the Internet, to produce,
publish, and update
individual or shared
writing products in
response to ongoing
feedback, including new
arguments or
information.

Speaking and Listening
1 Collaborating
Grade 6

Conversations

K-5 correlation SL1A,
SL3A

A

K-5 correlation SL3A

Questioning

B

Grade 7

Grade 8

Grade 9-10

Grade 11-12

Follow rules for collegial
discussions and decisionmaking, track progress toward
specific goals and deadlines,
and define individual roles as
needed.

Follow rules for collegial
discussions and decisionmaking, track progress toward
specific goals and deadlines,
and define individual roles as
needed.

Follow rules for collegial
discussions and decisionmaking, track progress toward
specific goals and deadlines,
and define individual roles as
needed.

Work with peers to set rules for
collegial discussions and
decision-making, clear goals,
deadlines, and individual roles
as needed.

Work with peers to promote
civil, democratic discussions
and decision-making, set clear
goals and deadlines, and
establish individual roles as
needed.

Delineate a speaker’s
argument and claims in order
to pose and respond to
specific questions with
elaboration and detail by
making comments that
contribute to the topic, text, or
issue under discussion.

Delineate a speaker’s argument
and claims, evaluating
reasoning in order to pose
questions that elicit elaboration
and respond to others'
questions and comments with
relevant observations and ideas
that bring the discussion back
on topic as needed.

Delineate a speaker’s argument
and claims, evaluating
reasoning and sufficiency of
evidence in order to pose
questions that connect the
ideas of several speakers and
respond to others' questions
and comments with relevant
evidence, observations, and
ideas.

Delineate a speaker’s argument
and claims, evaluating the
speaker’s point of view,
reasoning, and evidence in
order to propel conversations
by posing and responding to
questions that relate the
current discussion to broader
themes or larger ideas; actively
incorporate others into the
discussion; and clarify, verify, or
challenge ideas and
conclusions.

Delineate a speaker’s argument
and claims evaluating the
speaker’s point of view,
reasoning, stance, and evidence
in order to propel conversations
by posing and responding to
questions that probe reasoning
and evidence; ensure a hearing
for a full range of positions on a
topic or issue; clarify, verify, or
challenge ideas and
conclusions; and promote
divergent and creative
perspectives.

Speaking and Listening
Review the key ideas
expressed by a speaker
including those presented in
diverse media, and
demonstrate understanding of
multiple perspectives through
reflection and paraphrasing.

Acknowledge new information
expressed by others including
those presented in diverse
media and, when warranted,
modify their own views.

Acknowledge new information
expressed by others including
those presented in diverse
media and, when warranted,
qualify or justify their own
views in light of evidence
presented.

Respond thoughtfully to diverse
perspectives including those
presented in diverse media,
summarize points of agreement
and disagreement, resolve
contradictions when possible,
and determine what additional
information or research is
needed.

Respond thoughtfully to diverse
perspectives including those
presented in diverse media;
synthesize claims made on all
sides of an issue, and, when
warranted, qualify or justify
their own views and
understanding and make new
connections in light of the
evidence and reasoning
presented.

Grade 6

Grade 7

Grade 8

Grade 9-10

Grade 11-12

Speak clearly, audibly, and to
the point, using conventions of
language as appropriate to task,
purpose, and audience when
presenting including
appropriate volume.

Speak clearly, audibly, and to
the point, using conventions of
language as appropriate to task,
purpose, and audience when
presenting including
appropriate volume at an
understandable pace.

Speak audibly and to the point,
using conventions of language
as appropriate to task, purpose,
and audience when presenting
including appropriate volume,
clear articulation, and accurate
pronunciation at an
understandable pace.

Speak audibly and to the point,
using conventions of language
as appropriate to task, purpose,
and audience when presenting
including appropriate volume,
clear articulation, and accurate
pronunciation at an
understandable pace, avoiding
verbal filler that might be
distracting to listeners.

Speak audibly and to the point,
using conventions of language
as appropriate to task, purpose,
and audience when presenting
including fluent and clear
articulation, strategically varying
volume, pitch, and pace to
consistently engage listeners.

K-5 correlation SL1A

Viewpoints of others

C

2 Presenting

K-5 correlation SL4A

Verbal Delivery

A

Speaking and Listening

K-5 correlation SL4A

C

Multimedia

Position body to face the
audience when speaking, and
make eye contact with listeners
at various intervals using
gestures to communicate a
clear viewpoint.

Position body to face the
audience when speaking, and
make eye contact with listeners
at various intervals using
effective gestures to
communicate a clear viewpoint.

Make consistent eye contact
with a range of listeners when
speaking, using effective
gestures to communicate a
clear viewpoint and engage
listeners.

Make consistent eye contact
with a range of listeners when
speaking, using effective
gestures to communicate a
clear viewpoint and engage
listeners; avoid body language
or mannerisms that might be
distracting to the audience.

Make consistent eye contact
with a range of listeners when
speaking, using a range of
gestures or movement to
emphasize aspects of speech
while avoiding body language or
mannerisms that might be
distracting to the audience.

Plan and deliver appropriate
presentations based on the
task, audience, and purpose
including multimedia
components in presentations to
clarify claims findings and ideas.

Plan and deliver appropriate
presentations based on the
task, audience, and purpose
including multimedia
components in presentations to
clarify claims and findings and
emphasize significant points.

Plan and deliver appropriate
presentations based on the
task, audience, and purpose
integrating multimedia into
presentations to clarify
information, strengthen claims
and evidence, and add interest.

Plan and deliver appropriate
presentations concisely and
logically based on the task,
audience, and purpose making
strategic use of multimedia in
presentations to enhance
understanding of findings,
reasoning, and evidence and to
add interest.

Plan and deliver appropriate
presentations based on the
task, audience, and purpose
making strategic use of
multimedia in presentations to
enhance understanding of
findings, reasoning, and
evidence and to add interest
conveying a clear and distinct
perspective.

K-5 correlation
SL4A

Nonverbal

B

K-5 Mathematics Grade-Level Expectations

Missouri Department of Elementary and Secondary Education
Spring 2016

Number Sense
NS

Kindergarten

Grade 1

A

Know the number names
and the count sequence.

Understand and use
numbers up to 120.

Count to 100 by ones and
tens.

Count to 120, starting at
any number less than 120.

Count forward beginning
from a given number
between 1 and 20.

Read and write numerals
and represent a number of
objects with a written
numeral.

Count backward from a
given number between 10
and 1.

Count backward from a
given number between 20
and 1.

Read and write numerals
and represent a number of
objects from 0 to 20.

Count by 5s to 100 starting
at any multiple of five.

Grade 2

Grade 3

Grade 4

Grade 5

Number Sense
NS

B

Kindergarten
Understand the
relationship between
numbers and quantities;
connect counting to
cardinality.
Say the number names
when counting objects, in
the standard order, pairing
each object with one and
only one number name
and each number name
with one and only one
object.
Demonstrate that the last
number name said tells
the number of objects
counted and the number
of objects is the same
regardless of their
arrangement or the order
in which they were
counted.
Demonstrate that each
successive number name
refers to a quantity that is
one larger than the
previous number.
Recognize, without
counting, the quantity of
groups up to 5 objects
arranged in common
patterns.

Grade 1

Grade 2

Grade 3

Grade 4

Grade 5

Number Sense
Demonstrate that a
number can be used to
represent “how many” are
in a set.

NS
C

Kindergarten
Compare numbers.
Compare two or more sets
of objects and identify
which set is equal to, more
than or less than the
other.

Compare two numerals,
between 1 and 10, and
determine which is more
than or less than the
other.

Grade 1

Grade 2

Grade 3

Grade 4

Grade 5

Number Sense and Operations in Base Ten
N
B
T

A

Kindergarten

Grade 1

Grade 2

Grade 3

Work with numbers 11 –
19 to gain foundations for
place value.

Understand place value of
two-digit numbers.

Understand place value of
three digit numbers.

Use place value
understanding and
properties of operations
to perform multi-digit
arithmetic.

Compose and decompose
numbers from 11 to 19
into sets of tens with
additional ones.

Understand that 10 can be
thought of as a bundle of
10 ones – called a “ten”.

Understand three-digit
numbers are composed of
hundreds, tens and ones.

Round whole numbers to
the nearest 10 or 100.

Understand two-digit
numbers are composed of
ten(s) and one(s).

Understand that 100 can
be thought of as 10 tens –
called a “hundred”.

Compare two two-digit
numbers using the
symbols >, = or <.

Count by 10s to 120
starting at any number.

Grade 4

Grade 5

Use place value
understanding and
properties of operations
to perform multi-digit
arithmetic with numbers
up to one million.
Round multi-digit whole
numbers to any place.

Use place value system
understanding to perform
operations with multidigit whole numbers to
billions and decimals to
thousandths.
Read, write and identify
numbers from billions to
thousandths using number
names, base ten numerals
and expanded form.

Read, write and identify
whole numbers within
100,000 using base ten
numerals, number names
and expanded form.

Read, write and identify
multi-digit whole numbers
up to one million using
number names, base ten
numerals and expanded
form.

Compare two numbers
from billions to
thousandths using the
symbols >, = or <, and
justify the solution.

Count within 1000 by 1s,
10s and 100s starting with
any number.

Demonstrate fluency with
addition and subtraction
within 1000.

Compare two multi-digit
numbers using the
symbols >, = or <, and
justify the solution.

Understand that in a
multi-digit number, a digit
represents 1/10 times
what it would represents
in the place to its left.

Read and write numbers
to 1000 using number
names, base-ten numerals
and expanded form.

Multiply whole numbers
by multiples of 10 in the
range 10-90.

Understand that in a
multi-digit whole number,
a digit represents 10 times
what it would represent in
the place to its right.

Evaluate the value of
powers of 10 and
understand the
relationship to the place
value system.

Number Sense and Operations in Base Ten
Compare two three-digit
numbers using the
symbols >, = or <.

Demonstrate fluency with
addition and subtraction
of whole numbers.

Round numbers from
billions to thousandths
place.

Multiply a whole number
of up to four digits by a
one-digit whole number
and multiply two two-digit
numbers, and justify the
solution.

Add and subtract multidigit whole numbers and
decimals to the
thousandths place, and
justify the solution.

Find whole-number
quotients and remainders
with up to four-digit
dividends and one-digit
divisors, and justify the
solution.

Multiply multi-digit whole
numbers and decimals to
the hundredths place, and
justify the solution.

Divide multi-digit whole
numbers and decimals to
the hundredths place
using up to two-digit
divisors and four-digit
dividends, and justify the
solution.

Number Sense and Operations in Base Ten
N
B
T
B

Kindergarten

Grade 1

Grade 2

Use place value
understanding to add and
subtract.

Use place value
understanding and
properties of operations
to add and subtract.
Demonstrate fluency with
addition and subtraction
within 100.

Add within 100.

Calculate 10 more or 10
less than a given number
mentally without having to
count.

Add up to four two-digit
numbers.

Add or subtract a multiple
of 10 from another twodigit number, and justify
the solution.

Add or subtract within
1000, and justify the
solution.

Use the relationship
between addition and
subtraction to solve
problems.

Add or subtract mentally
10 or 100 to or from a
given number within 1000.

Grade 3

Grade 4

Grade 5

Number Sense and Operations in Base Ten

N
B
T
C

Kindergarten

Grade 1

Grade 2
Represent and solve
problems involving
addition and subtraction.
Write and solve problems
involving addition and
subtraction within 100.

Grade 3

Grade 4

Grade 5

Number Sense and Operations in Fractions
NF

A

Kindergarten

Grade 1

Grade 2

Grade 3

Grade 4

Grade 5

Develop understanding of
fractions as numbers.

Extend understanding of
fraction equivalence and
ordering. (Limit
denominators to 2, 3, 4, 5,
6, 8, 10, 12 and 100.)
Explain and/or illustrate
why two fractions are
equivalent.

Understand the
relationship between
fractions and decimals
(denominators that are
factors of 100).
Understand that parts of a
whole can be expressed as
fractions and/or decimals.

Understand that when a
whole is partitioned
equally, a fraction can be
used to represent a
portion of the whole.
a. Describe the numerator
as representing the
number of pieces being
considered.
b. Describe the
denominator as the
number of pieces that
make the whole.

Recognize and generate
equivalent fractions.

Convert decimals to
fractions and fractions to
decimals.

Represent fractions on a
number line.
a. Understand the whole
is the interval from 0 to
1.
b. Understand the whole
is partitioned into equal
parts.
c. Understand a fraction
represents the endpoint
of the length a given
number of partitions
from 0.

Compare two fractions
using the symbols >, = or
<, and justify the solution.

Compare and order
fractions and/or decimals
to the thousandths place
using the symbols >, = or
<, and justify the solution.

Understand a unit fraction
as the quantity formed by
one part when a whole is
partitioned into equal
parts.

Number Sense and Operations in Fractions

Demonstrate that two
fractions are equivalent if
they are the same size, or
the same point on a
number line.

Recognize and generate
equivalent fractions using
visual models, and justify
why the fractions are
equivalent.

Compare two fractions
with the same numerator
or denominator using the
symbols >, = or <, and
justify the solution.

Explain why fraction
comparisons are only valid
when the two fractions
refer to the same whole.

Number Sense and Operations in Fractions
NF
B

Kindergarten

Grade 1

Grade 2

Grade 3

Grade 4
Extend understanding of
operations on whole
numbers to fraction
operations.
Understand addition and
subtraction of fractions as
joining/composing and
separating/decomposing
parts referring to the same
whole.

Grade 5
Perform operations and
solve problems with
fractions and decimals.
Estimate results of sums,
differences and products
with fractions and
decimals to the
thousandths.

Decompose a fraction into Justify the reasonableness
a sum of fractions with the of a product when
same denominator and
multiplying with fractions.
a. Estimate the size of the
record each
product based on the
decomposition with an
size of the two factors.
equation and justification.
b. Explain why multiplying
a given number by a
fraction greater than 1
results in a product
larger than the given
number.
c. Explain why multiplying
a given number by a
fraction less than 1
results in a product
smaller than the given
number.
d. Explain why multiplying
the numerator and
denominator by the
same number is
equivalent to
multiplying the fraction
by 1.

Number Sense and Operations in Fractions
Solve problems involving
adding and subtracting
fractions and mixed
numbers with like
denominators.

Solve problems involving
addition and subtraction
of fractions and mixed
numbers with unlike
denominators, and justify
the solution.

Apply and extend previous Extend the concept of
understandings of
multiplication to multiply a
multiplication to multiply a fraction or whole number
fraction by a whole
by a fraction.
a. Recognize the
number.
relationship between
multiplying fractions
and finding the areas of
rectangles with
fractional side lengths.
b. Calculate and interpret
the product of a fraction
by a whole number and
a whole number by a
fraction.
c. Calculate and interpret
the product of two
fractions less than one.
Solve problems involving
multiplication of a fraction
by a whole number.

Extend the concept of
division to divide unit
fractions and whole
numbers by using visual
fraction models and
equations.
a. Calculate and interpret
the quotient of a unit
fraction by a non-zero
whole number.
b. Calculate and interpret
the quotient of a whole
number by a unit
fraction.

Number Sense and Operations in Fractions

NF

C

Kindergarten

Grade 1

Grade 2

Grade 3

Grade 4
Understand decimal
notation for fractions, and
compare decimal
fractions. (Denominators
of 10 or 100)
Use decimal notation for
fractions with
denominators of 10 or
100.

Understand that fractions
and decimals are
equivalent representations
of the same quantity.

Read, write and identify
decimals to the
hundredths place using
number names, base ten
numerals and expanded
form.

Compare two decimals to
the hundredths place
using the symbols >, = or
<, and justify the solution.

Grade 5

Relationships and Algebraic Thinking
R
A

A

Kindergarten

Grade 1

Grade 2

Grade 3

Grade 4

Understand addition as
putting together or
adding to, and
understand subtraction as
taking apart or taking
from.
Represent addition and
subtraction within 10.

Represent and solve
problems involving
addition and subtraction.

Add and subtract within
20.

Represent and solve
problems involving
multiplication and
division.

Use the four operations
with whole numbers to
solve problems.

Use addition and
subtraction within 20 to
solve problems.

Demonstrate fluency with
addition and subtraction
within 20.

Interpret products of
whole numbers.

Multiply or divide to solve
problems involving a
multiplicative comparison.

Demonstrate fluency for
addition and subtraction
within 5.

Solve problems that call
for addition of three whole
numbers whose sum is
within 20.

Interpret quotients of
whole numbers.

Solve multi-step whole
number problems
involving the four
operations and variables
and using estimation to
interpret the
reasonableness of the
answer.

Grade 5
Represent and analyze
patterns and
relationships.

Investigate the
relationship between two
numeric patterns.
a. Generate two numeric
patterns given two
rules.
b. Translate two numeric
patterns into two sets
of ordered pairs.
c. Graph numeric patterns
on the Cartesian
coordinate plane.
d. Identify the relationship
between two numeric
patterns.

Write a rule to describe or
explain a given numeric
pattern.

Relationships and Algebraic Thinking
Decompose numbers less
than or equal to 10 in
more than one way.

Develop the meaning of
the equal sign and
determine if equations
involving addition and
subtraction are true or
false.

Describe in words or
drawings a problem that
illustrates a multiplication
or division situation.

Make 10 for any number
from 1 to 9.

Determine the unknown
whole number in an
addition or subtraction
equation relating three
whole numbers.

Use multiplication and
division within 100 to
solve problems.

Determine the unknown
number in a multiplication
or division equation
relating three whole
numbers.

Solve whole number
division problems
involving variables in
which remainders need to
be interpreted, and justify
the solution.

Relationships and Algebraic Thinking
R
A

B

Kindergarten

Grade 1
Understand and apply
properties of operations
and the relationship
between addition and
subtraction.
Use properties as
strategies to add and
subtract.

Demonstrate that
subtraction can be solved
as an unknown-addend
problem.

Grade 2
Develop foundations for
multiplication and
division.
Determine if a set of
objects has an odd or even
number of members.
a. Count by 2s to 100
starting with any even
number.
b. Express even numbers
as pairings/groups of 2,
and write an expression
to represent the
number using addends
of 2.
c. Express even numbers
as being composed of
equal groups and write
an expression to
represent the number
with 2 equal addends.
Find the total number of
objects arranged in a
rectangular array with up
to 5 rows and 5 columns,
and write an equation to
represent the total as a
sum of equal addends.

Grade 3
Understand properties of
multiplication and the
relationship between
multiplication and
division.
Apply properties of
operations as strategies to
multiply and divide.

Grade 4

Grade 5

Work with factors and
multiples.

Write and interpret
numerical expressions.

Recognize that a whole
number is a multiple of
each of its factors and find
the multiples for a given
whole number.

Write, evaluate and
interpret numeric
expressions using the
order of operations.

Determine if a whole
number within 100 is
composite or prime, and
find all factor pairs for
whole numbers within
100.

Translate written
expressions into algebraic
expressions.

Relationships and Algebraic Thinking
R
A
C

Kindergarten

Grade 1

Grade 2

Grade 3

Grade 4

Add and subtract within
20.

Multiply and divide within
100.

Generate and analyze
patterns.

Add and subtract within
20.

Multiply and divide with
numbers and results
within 100 using strategies
such as the relationship
between multiplication
and division or properties
of operations. Know all
products of two one-digit
numbers.

Generate a number
pattern that follows a
given rule.

Demonstrate fluency with
addition and subtraction
within 10.

Demonstrate fluency with
products within 100.

Use words or
mathematical symbols to
express a rule for a given
pattern.

Grade 5
Use the four operations to
represent and solve
problems.
Solve and justify multistep problems involving
variables, whole numbers,
fractions and decimals.

Relationships and Algebraic Thinking
R
A

Kindergarten

Grade 1

Grade 2

Grade 3

Grade 4

Grade 5

Grade 4

Grade 5

Use the four operations
to solve word problems.

D

Write and solve two-step
problems involving
variables using any of the
four operations.

Interpret the
reasonableness of answers
using mental computation
and estimation strategies
including rounding.

R
A
E

Kindergarten

Grade 1

Grade 2

Grade 3
Identify and explain
arithmetic patterns.
Identify arithmetic
patterns and explain the
patterns using properties
of operations.

Geometry and Measurement
G
M
A

Kindergarten

Grade 1

Grade 2

Grade 3

Grade 4

Grade 5

Classify 2-dimensional
shapes by properties of
their lines and angles.
Draw and identify points,
lines, line segments, rays,
angles, perpendicular lines
and parallel lines.

Classify two- and threedimensional geometric
shapes.
Understand that attributes
belonging to a category of
figures also belong to all
subcategories.

Reason with shapes and
their attributes.

Reason with shapes and
their attributes.

Reason with shapes and
their attributes.

Reason with shapes and
their attributes.

Describe several
measureable attributes of
objects.

Distinguish between
defining attributes versus
non-defining attributes;
build and draw shapes
that possess defining
attributes.

Recognize and draw
shapes having specified
attributes, such as a given
number of angles or sides.
a. Identify triangles,
quadrilaterals,
pentagons, hexagons,
circles and cubes.
b. Identify the faces of
three-dimensional
objects.

Understand that shapes in
different categories may
share attributes and that
the shared attributes can
define a larger category.

Compare the measurable
attributes of two objects.

Compose and decompose
two- and threedimensional shapes to
build an understanding of
part-whole relationships
and the properties of the
original and composite
shapes.

Partition a rectangle into
rows and columns of
same-size squares and
count to find the total
number of squares.

Distinguish rhombuses and
rectangles as examples of
quadrilaterals, and draw
examples of quadrilaterals
that do not belong to
these subcategories.

Classify two-dimensional
shapes by their sides
and/or angles.

Classify figures in a
hierarchy based on
properties.

Recognize two- and threedimensional shapes from
different perspectives and
orientations.

Partition circles and
rectangles into two, three
or four equal shares, and
describe the shares and
the whole.
a. Demonstrate that equal
shares of identical
wholes need not have
the same shape.

Partition shapes into parts
with equal areas, and
express the area of each
part as a unit fraction of
the whole.

Construct lines of
symmetry for a twodimensional figure.

Analyze and describe the
properties of prisms and
pyramids.

Geometry and Measurement
Partition circles and
rectangles into two or four
equal shares, and describe
the shares and the wholes
verbally.

G
M
B

Kindergarten

Grade 1

Grade 2

Grade 3

Grade 4

Grade 5

Solve problems involving
the measurement of time,
liquid volumes and
weights of objects.
Tell and write time to the
nearest minute.

Understand the concepts
of angle and measure
angles.

Understand and compute
volume.

Identify and estimate
angles and their measure.

Understand the concept of
volume and recognize that
volume is measured in
cubic units.
a. Describe a cube with
edge length 1 unit as a
“unit cube” and is said
to have “one cubic unit”
of volume and can be
used to measure
volume.
b. Understand that the
volume of a right
rectangular prism can
be found by stacking
multiple layers of the
base.

Work with time and
money.

Measure lengths in nonstandard units.

Measure and estimate
lengths in standard units.

Demonstrate an
understanding of concepts
of time and devices that
measure time.

Order three or more
objects by length.

Measure the length of an
object by selecting and
using appropriate tools.

Geometry and Measurement
Name the days of the
week.

Compare the lengths of
two objects indirectly by
using a third object.

Analyze the results of
measuring the same
object with different units.

Estimate time intervals in
minutes.

Identify pennies, nickels,
dimes and quarters.

Demonstrate the ability to
measure length or
distance using objects.

Estimate lengths using
units of inches, feet, yards,
centimeters and meters.
Measure to determine
how much longer one
object is than another.

Solve problems involving
addition and subtraction
of minutes.
Measure or estimate
length, liquid volume and
weight of objects.
Use the four operations to
solve problems involving
lengths, liquid volumes or
weights given in the same
units.

Draw and measure angles
in whole-number degrees
using a protractor.

Apply the formulas V = l ×
w × h and V = B × h for
volume of right
rectangular prisms with
whole-number edge
lengths.

Geometry and Measurement

G
M

C

Kindergarten

Grade 1

Grade 2

Grade 3

Analyze squares, circles,
triangles, rectangles,
hexagons, cubes, cones,
cylinders and spheres.

Work with time and
money.

Relate addition and
subtraction to length.

Understand concepts of
area.

Identify shapes and
describe objects in the
environment using names
of shapes, recognizing the
name stays the same
regardless of orientation
or size.

Tell and write time in
hours and half-hours using
analog and digital clocks.

Use addition and
subtraction within 100 to
solve problems involving
lengths that are given in
the same units.

Calculate area by using
unit squares to cover a
plane figure with no gaps
or overlaps.

Describe the relative
positions of objects in
space.

Know the value of a
penny, nickel, dime and
quarter.

Represent whole numbers
as lengths on a number
line, and represent wholenumber sums and
differences within 100 on
a number line.

Label area measurements
with squared units.

Grade 4
Solve problems involving
measurement and
conversion of
measurements from a
larger unit to a smaller
unit.
Know relative sizes of
measurement units within
one system of units.
a. Convert measurements
in a larger unit in terms
of a smaller unit.

Use the four operations to
solve problems involving
distances, intervals of
time, liquid volume,
weight of objects and
money.

Grade 5
Graph points on the
Cartesian coordinate
plane within the first
quadrant to solve
problems.
Define a first quadrant
Cartesian coordinate
system.
a. Represent the axes as
scaled perpendicular
number lines that both
intersect at 0, the
origin.
b. Identify any point on
the Cartesian
coordinate plane by its
ordered pair
coordinates.
c. Define the first number
in an ordered pair as
the horizontal distance
from the origin.
d. Define the second
number in an ordered
pair as the vertical
distance from the
origin.
Plot and interpret points in
the first quadrant of the
Cartesian coordinate
plane.

Geometry and Measurement
Identify and describe the
attribute of shapes, and
use the attributes to sort a
collection of shapes.

Demonstrate that tiling a
rectangle to find the area
and multiplying the side
lengths result in the same
value.

Draw or model simple
two-dimensional shapes.

Multiply whole-number
side lengths to solve
problems involving the
area of rectangles.

Compose simple shapes to
form larger shapes using
manipulatives.

Find rectangular
arrangements that can be
formed for a given area.
Decompose a rectangle
into smaller rectangles to
find the area of the
original rectangle.

Apply the area and
perimeter formulas for
rectangles to solve
problems.

Geometry and Measurement

G
M
D

Kindergarten

Grade 1

Grade 2

Grade 3

Work with time and
money.

Understand concepts of
perimeter.

Tell and write time from
analog and digital clocks to
the nearest five minutes,
using a.m. and p.m.

Solve problems involving
perimeters of polygons.

Describe a time shown on
a digital clock as
representing hours and
minutes, and relate a time
shown on a digital clock to
the same time on an
analog clock.

Understand that
rectangles can have equal
perimeters but different
areas, or rectangles can
have equal areas but
different perimeters.

Find the value of
combinations of dollar
bills, quarters, dimes,
nickels and pennies, using
$ and ¢ appropriately.
Find combinations of coins
that equal a given amount.

Grade 4

Grade 5
Solve problems involving
measurement and
conversions within a
measurement system.
Convert measurements of
capacity, length and
weight within a given
measurement system.
Solve multi-step problems
that require measurement
conversions.

Data and Statistics
DS
A

Kindergarten

Grade 1

Grade 2

Grade 3

Grade 4

Grade 5

Classify objects and count
the number of objects in
each category.
Classify objects into given
categories; count the
number of objects in each
category.

Represent and interpret
data.

Represent and interpret
data.

Represent and analyze
data.

Represent and analyze
data.

Represent and analyze
data.

Collect, organize and
represent data with up to
three categories.

Create a line plot to
represent a set of numeric
data, given a horizontal
scale marked in whole
numbers.

Create frequency tables,
scaled picture graphs and
bar graphs to represent a
data set with several
categories.

Create a frequency table
and/or line plot to display
measurement data.

Create a line graph to
represent a data set, and
analyze the data to answer
questions and solve
problems.

Compare category counts
using appropriate
language.

Draw conclusions from
object graphs, picture
graphs, T-charts and
tallies.

Generate measurement
data to the nearest whole
unit, and display the data
in a line plot.

Solve one- and two-step
problems using
information presented in
bar and/or picture graphs.

Solve problems involving
addition and subtraction
by using information
presented in a data
display.

Create a line plot to
represent a given or
generated data set, and
analyze the data to answer
questions and solve
problems, recognizing the
outliers and generating
the median.

Draw a picture graph or a
bar graph to represent a
data set with up to four
categories.

Create a line plot to
represent data.

Analyze the data in a
frequency table, line plot,
bar graph or picture graph.

Solve problems using
information presented in
line plots, picture graphs
and bar graphs.

Use data shown in a line
plot to answer questions.

Draw conclusions from
line plots, picture graphs
and bar graphs.

6-8 Mathematics Grade-Level Expectations

Missouri Department of Elementary and Secondary Education
Spring 2016

Ratios and Proportional Relationships
RP
A

Grade 6

Grade 7

Understand and use ratios to solve problems.

Analyze proportional relationships and use them to
solve problems.

Understand a ratio as a comparison of two quantities
and represent these comparisons.

Compute unit rates, including those that involve
complex fractions, with like or different units.

Understand the concept of a unit rate associated with a
ratio, and describe the meaning of unit rate.

Recognize and represent proportional relationships
between quantities.
a. Determine when two quantities are in a
proportional relationship.
b. Identify and/or compute the constant of
proportionality (unit rate).
c. Explain what a point (x, y) on the graph of a
proportional relationship means in terms of the
situation.
d. Recognize that the graph of any proportional
relationship will pass through the origin.

Solve problems involving ratios and rates.
a. Create tables of equivalent ratios, find missing
values in the tables and plot the pairs of values on
the Cartesian coordinate plane.
b. Solve unit rate problems.
c. Solve percent problems.
d. Convert measurement units within and between
two systems of measurement.

Solve problems involving ratios, rates, percentages
and proportional relationships.

Grade 8

Number Sense and Operations
NS
A

Grade 6

Grade 7

Apply and extend previous understandings of
multiplication and division to divide fractions by
fractions.
Compute and interpret quotients of positive fractions.
a. Solve problems involving division of fractions by
fractions.

Apply and extend previous understandings of
operations to add, subtract, multiply and divide
rational numbers.
Apply and extend previous understandings of numbers
to add and subtract rational numbers.
a. Add and subtract rational numbers.
b. Represent addition and subtraction on a
horizontal or vertical number line.
c. Describe situations and show that a number and
its opposite have a sum of 0 (additive inverses).
d. Understand subtraction of rational numbers as
adding the additive inverse.
e. Determine the distance between two rational
numbers on the number line is the absolute value
of their difference.
f. Interpret sums and differences of rational
numbers.
Apply and extend previous understandings of numbers
to multiply and divide rational numbers.
a. Multiply and divide rational numbers.
b. Determine that a number and its reciprocal have
a product of 1 (multiplicative inverse).
c. Understand that every quotient of integers (with
non-zero divisor) is a rational number.
d. Convert a rational number to a decimal.
e. Understand that all rational numbers can be
written as fractions or decimal numbers that
terminate or repeat.
f. Interpret products and quotients of rational
numbers by describing real-world contexts.
Solve problems involving the four arithmetic
operations with rational numbers.

Grade 8
Know that there are numbers that are not rational,
and approximate them by rational numbers.
Explore the real number system.
a. Know the differences between rational and
irrational numbers.
b. Understand that all rational numbers have a
decimal expansion that terminates or repeats.
c. Convert decimals which repeat into fractions and
fractions into repeating decimals.
d. Generate equivalent representations of rational
numbers.

Estimate the value and compare the size of irrational
numbers and approximate their locations on a number
line.

Number Sense and Operations
NS
B

Grade 6
Compute with non-negative multi-digit numbers, and
find common factors and multiples.
Demonstrate fluency with division of multi-digit whole
numbers.
Demonstrate fluency with addition, subtraction,
multiplication and division of decimals.
Find common factors and multiples.
a. Find the greatest common factor (GCF) and the
least common multiple (LCM).
b. Use the distributive property to express a sum of
two whole numbers with a common factor as a
multiple of a sum of two whole numbers.

Grade 7

Grade 8

Number Sense and Operations
NS
C

Grade 6
Apply and extend previous understandings of
numbers to the system of rational numbers.
Use positive and negative numbers to represent
quantities.

Locate a rational number as a point on the number
line.
a. Locate rational numbers on a horizontal or vertical
number line.
b. Write, interpret and explain problems of ordering
of rational numbers.
c. Understand that a number and its opposite
(additive inverse) are located on opposite sides of
zero on the number line.

Understand that the absolute value of a rational
number is its distance from 0 on the number line.

Extend prior knowledge to generate equivalent
representations of rational numbers between
fractions, decimals and percentages (limited to
terminating decimals and/or benchmark fractions of
1/3 and 2/3).

Grade 7

Grade 8

Expressions, Equations and Inequalities
EEI
A

Grade 6

Grade 7

Grade 8

Apply and extend previous understandings of
arithmetic to algebraic expressions.
Describe the difference between an expression and an
equation.

Use properties of operations to generate equivalent
expressions.
Apply properties of operations to simplify and to
factor linear algebraic expressions with rational
coefficients.

Work with radicals and integer exponents.

Create and evaluate expressions involving variables
and whole number exponents.
a. Identify parts of an expression using mathematical
terminology.
b. Evaluate expressions at specific values of the
variables.
c. Evaluate non-negative rational number
expressions.
d. Write and evaluate algebraic expressions.
e. Understand the meaning of the variable in the
context of the situation.

Understand how to use equivalent expressions to
clarify quantities in a problem.

Investigate concepts of square and cube roots.
a. Solve equations of the form x2 = p and x3 = p,
where p is a positive rational number.
b. Evaluate square roots of perfect squares less than
or equal to 625 and cube roots of perfect cubes
less than or equal to 1000.
c. Recognize that square roots of non-perfect
squares are irrational.

Identify and generate equivalent algebraic expressions
using mathematical properties.

Know and apply the properties of integer exponents to
generate equivalent expressions.

Express very large and very small quantities in
scientific notation and approximate how many times
larger one is than the other.

Use scientific notation to solve problems.
a. Perform operations with numbers expressed in
scientific notation, including problems where both
decimal and scientific notation are used.
b. Use scientific notation and choose units of
appropriate size for measurements of very large
or very small quantities.

Expressions, Equations and Inequalities
EEI
B

Grade 6

Grade 7

Grade 8

Reason about and solve one-variable equations and
inequalities.
Use substitution to determine whether a given
number in a specified set makes a one-variable
equation or inequality true.

Solve problems using numerical and algebraic
expressions and equations.
Solve multi-step problems posed with rational
numbers.
a. Convert between equivalent forms of the same
number.
b. Assess the reasonableness of answers using
mental computation and estimation strategies.

Understand the connections between proportional
relationships, lines and linear equations.
Graph proportional relationships.
a. Interpret the unit rate as the slope of the graph.
b. Compare two different proportional relationships.

Understand that if any solutions exist, the solution set
for an equation or inequality consists of values that
make the equation or inequality true.

Write and/or solve linear equations and inequalities in
one variable.
a. Write and/or solve equations of the form x+p = q
and px = q in which p and q are rational numbers.
b. Write and/or solve two-step equations of the form
px + q = r and p(x + q) = r, where p, q and r are
rational numbers, and interpret the meaning of the
solution in the context of the problem.
c. Write, solve and/or graph inequalities of the form
px + q > r or px + q < r, where p, q and r are
rational numbers.

Apply concepts of slope and y-intercept to graphs,
equations and proportional relationships.
a. Explain why the slope (m) is the same between
any two distinct points on a non-vertical line in
the Cartesian coordinate plane.
b. Derive the equation y = mx for a line through the
origin and the equation y = mx + b for a line
intercepting the vertical axis at b.

Write and solve equations using variables to represent
quantities, and understand the meaning of the
variable in the context of the situation.
Solve one-step linear equations in one variable
involving non-negative rational numbers.
Recognize that inequalities may have infinitely many
solutions.
a. Write an inequality of the form x > c, x < c, x ≥ c, or
x ≤ c to represent a constraint or condition.
b. Graph the solution set of an inequality.

Expressions, Equations and Inequalities

EEI
C

Grade 6
Represent and analyze quantitative relationships
between dependent and independent variables.
Identify and describe relationships between two
variables that change in relationship to one another.
a. Write an equation to express one quantity, the
dependent variable, in terms of the other
quantity, the independent variable.
b. Analyze the relationship between the dependent
and independent variables using graphs, tables
and equations and relate these representations to
each other.

Grade 7

Grade 8
Analyze and solve linear equations and inequalities
and pairs of simultaneous linear equations.
Solve linear equations and inequalities in one variable.
a. Create and identify linear equations with one
solution, infinitely many solutions or no solutions.
b. Solve linear equations and inequalities with
rational number coefficients, including equations
and inequalities whose solutions require
expanding expressions using the distributive
property and combining like terms.

Analyze and solve systems of linear equations.
a. Graph systems of linear equations and recognize
the intersection as the solution to the system.
b. Explain why solution(s) to a system of two linear
equations in two variables correspond to point(s)
of intersection of the graphs.
c. Explain why systems of linear equations can have
one solution, no solution or infinitely many
solutions.
d. Solve systems of two linear equations.

Geometry and Measurement
GM
A

Grade 6

Grade 7

Grade 8

Solve problems involving area, surface area and
volume.

Draw and describe geometrical figures and describe
the relationships between them.

Understand congruence and similarity using physical
models, transparencies or geometry software.

Find the area of polygons by composing or
decomposing the shapes into rectangles or triangles.

Solve problems involving scale drawings of real objects
and geometric figures, including computing actual
lengths and areas from a scale drawing and
reproducing the drawing at a different scale.

Verify experimentally the congruence properties of
rigid transformations.
a. Verify that angle measure, betweenness,
collinearity and distance are preserved under rigid
transformations.
b. Investigate if orientation is preserved under rigid
transformations.

Find the volume of right rectangular prisms.
a. Understand that the volume of a right rectangular
prism can be found by filling the prism with
multiple layers of the base.
b. Apply V = l * w * h and V = Bh to find the volume
of right rectangular prisms.

Use a variety of tools to construct geometric shapes.
a. Determine if provided constraints will create a
unique triangle through construction.
b. Construct special quadrilaterals given specific
parameters.

Understand that two-dimensional figures are
congruent if a series of rigid transformations can be
performed to map the pre-image to the image.
a. Describe a possible sequence of rigid
transformations between two congruent figures.

Solve problems by graphing points in all four
quadrants of the Cartesian coordinate plane.
a. Understand signs of numbers in ordered pairs as
indicating locations in quadrants of the Cartesian
coordinate plane
b. Recognize that when two ordered pairs differ only
by signs, the locations of the points are related by
reflections across one or both axes.
c. Find distances between points with the same first
coordinate or the same second coordinate.
d. Construct polygons in the Cartesian coordinate
plane.

Describe two-dimensional cross sections of pyramids,
prisms, cones and cylinders.

Describe the effect of dilations, translations, rotations
and reflections on two-dimensional figures using
coordinates.

Solve problems using nets.
a. Represent three-dimensional figures using nets
made up of rectangles and triangles.
b. Use nets to find the surface area of threedimensional figures whose sides are made up of
rectangles and triangles.

Geometry and Measurement

Understand concepts of circles.
a. Analyze the relationships among the
circumference, the radius, the diameter, the area
and Pi in a circle.
b. Know and apply the formulas for circumference
and area of circles to solve problems.

Understand that two-dimensional figures are similar if
a series of transformations (rotations, reflections,
translations and dilations) can be performed to map
the pre-image to the image.
a. Describe a possible sequence of transformations
between two similar figures.
Explore angle relationships and establish informal
arguments.
a. Derive the sum of the interior angles of a triangle.
b. Explore the relationship between the interior and
exterior angles of a triangle.
c. Construct and explore the angles created when
parallel lines are cut by a transversal.
d. Use the properties of similar figures to solve
problems.

GM
B

Grade 6

Grade 7

Grade 8

Apply and extend previous understanding of angle
measure, area and volume.
Use angle properties to write and solve equations for
an unknown angle.

Understand and apply the Pythagorean Theorem.

Understand the relationship between area, surface
area and volume.
a. Find the area of triangles, quadrilaterals and
other polygons composed of triangles and
rectangles.
b. Find the volume and surface area of prisms,
pyramids and cylinders.

Use the Pythagorean Theorem to determine unknown
side lengths in right triangles in problems in two- and
three-dimensional contexts.

Use models to demonstrate a proof of the
Pythagorean Theorem and its converse.

Use the Pythagorean Theorem to find the distance
between points in a Cartesian coordinate system.

Geometry and Measurement
GM
C

Grade 6

Grade 7

Grade 8
Solve problems involving volume of cones, pyramids
and spheres.
Solve problems involving surface area and volume.
a. Understand the concept of surface area and find
surface area of pyramids.
b. Understand the concepts of volume and find the
volume of pyramids, cones and spheres.

Data Analysis, Statistics and Probability
DSP
A

Grade 6

Grade 7

Develop understanding of statistical variability.

Grade 8

Use random sampling to draw inferences about a
population.
Recognize a statistical question as one that anticipates Understand that statistics can be used to gain
variability in the data related to the question and
information about a population by examining a sample
accounts for it in the answers.
of the population.
a. Understand that a sample is a subset of a
population.
b. Understand that generalizations from a sample are
valid only if the sample is representative of the
population.
c. Understand that random sampling is used to
produce representative samples and support valid
inferences.

Investigate patterns of association in bivariate data.

Understand that a set of data collected to answer a
statistical question has a distribution which can be
described by its center, spread and overall shape.

Generate and use a trend line for bivariate data, and
informally assess the fit of the line.

Recognize that a measure of center for a numerical
data set summarizes all of its values with a single
number, while a measure of variation describes how
its values vary from a single number.

Use data from multiple samples to draw inferences
about a population and investigate variability in
estimates of the characteristic of interest.

Construct and interpret scatter plots of bivariate
measurement data to investigate patterns of
association between two quantities.

Interpret the parameters of a linear model of bivariate
measurement data to solve problems.

Understand the patterns of association in bivariate
categorical data displayed in a two-way table.
a. Construct and interpret a two-way table
summarizing data on two categorical variables
collected from the same subjects.
b. Use relative frequencies calculated for rows or
columns to describe possible association between
the two variables.

Data Analysis, Statistics and Probability
DSP
B

Grade 6
Summarize and describe distributions.
Display and interpret data.
a. Use dot plots, histograms and box plots to display
and interpret numerical data.
b. Create and interpret circle graphs.
Summarize numerical data sets in relation to the
context.
a. Report the number of observations.
b. Describe the nature of the attribute under
investigation, including how it was measured and its
units of measurement.
c. Give quantitative measures of center (median
and/or mean) and variability (interquartile range
and/or mean absolute deviation), as well as
describing any overall pattern and any striking
deviations from the overall pattern with reference
to the context of the data.
d. Analyze the choice of measures of center and
variability based on the shape of the data
distribution and/or the context of the data.

Grade 7
Draw informal comparative inferences about two
populations.
Analyze different data distributions using statistical
measures.

Compare the numerical measures of center, measures
of frequency and measures of variability from two
random samples to draw inferences about the
population.

Grade 8

Data Analysis, Statistics and Probability
DSP
C

Grade 6

Grade 7
Develop, use and evaluate probability models.
Investigate the probability of chance events.
a. Determine probabilities of simple events.
b. Understand that the probability of a chance event
is a number between 0 and 1 that expresses the
likelihood of the event occurring.

Investigate the relationship between theoretical and
experimental probabilities for simple events.
a. Predict outcomes using theoretical probability.
b. Perform experiments that model theoretical
probability.
c. Compare theoretical and experimental
probabilities.

Explain possible discrepancies between a developed
probability model and observed frequencies.
a. Develop a uniform probability model by assigning
equal probability to all outcomes, and use the
model to determine probabilities of events.
b. Develop a probability model (which may not be
uniform) by observing frequencies in data
generated from a chance process.

Find probabilities of compound events using organized
lists, tables, tree diagrams and simulations.
a. Represent the sample space of a compound event.
b. Design and use a simulation to generate
frequencies for compound events.

Grade 8

Functions
F

Grade 6

Grade 7

Grade 8
Define, evaluate and compare functions.
Explore the concept of functions. (The use of function
notation is not required.)
a. Understand that a function assigns to each input
exactly one output.
b. Determine if a relation is a function.
c. Graph a function.

A

Compare characteristics of two functions each
represented in a different way.
Investigate the differences between linear and
nonlinear functions.
a. Interpret the equation y = mx + b as defining a
linear function, whose parameters are the slope
(m) and the y-intercept (b).
b. Recognize that the graph of a linear function has a
constant rate of change
c. Give examples of nonlinear functions.

F
B

Grade 6

Grade 7

Grade 8
Use functions to model relationships between
quantities.
Use functions to model linear relationships between
quantities.
a. Explain the parameters of a linear function based
on the context of a problem.
b. Determine the parameters of a linear function.
c. Determine the x-intercept of a linear function.
Describe the functional relationship between two
quantities from a graph or a verbal description.

K-5 Science
Missouri Learning Standards: Grade-Level Expectations

Missouri Department of Elementary and Secondary
Education Spring 2016

PS1 - Matter and Its Interactions
Grade K
Grade 1

Structure and Properties of Matter

A

K.PS1.A.1
Make qualitative
observations of the
physical properties of
objects (i.e., size,
shape, color, mass).

Grade
2
2. PS1.A.1
Plan and conduct an
investigation to
describe and classify
different kinds of
materials by their
observable properties.
[Clarification
Statement:
Observations could
include color, texture,
hardness, and
flexibility. Patterns
could include the
similar properties that
different materials
share.]
2.PS1.A.2
Analyze data obtained
from testing different
materials to determine
which materials have the
properties that are best
suited for an intended
purpose.
[Clarification Statement:
Examples of properties
could include, strength,
flexibility, hardness,
texture, and absorbency.]

Grade
3
3.PS1.A.1
Predict and investigate
that water can change
from a liquid to a solid
(freeze), and back
again (melt), or from a
liquid to a gas
(evaporation), and
back again
(condensation) as the
result of temperature
changes.

Grade 4

Grade 5
5. PS1.A.1
Develop a model to
describe that matter
is made of particles
too small to be seen.
[Clarification
Statement: Examples
of evidence
supporting a model
could include adding
air to expand a
basketball,
compressing air in a
syringe, dissolving
sugar in water, and
evaporating salt
water.]
5. PS1.A.2

Measure and graph
quantities to provide
evidence that
regardless of the type
of change that occurs
when heating,
cooling, or mixing
substances, the total
weight of matter is
conserved.
[Clarification
Statement: Examples
of reactions or
changes could include
phase changes,
dissolving, and mixing
that form
new substances.]

Types of Interactions of Matter

B

PS1 - Matter and Its Interactions
Grade K
Grade 1

Grade 2

Grade 3
3.PS1.B.1
Construct an
argument with
evidence that some
changes caused by
heating or cooling can
be reversed and some
cannot.

Grade 4

Grade 5
5. PS1.B.1
Plan and conduct
investigations to
separate the
components of a
mixture/solution by
their physical
properties (i.e.,
sorting, filtration,
magnets, screening).
5. PS1.B.2
Conduct an
investigation to
determine whether
the combining of two
or more substances
results in new
substances.

Forces and Motion

A

PS2 - Motion and Stability: Forces and Interactions
Grade K
Grade 1
Grade 2
K.PS2.A.1
2.PS2.A.1
Plan and conduct an
Analyze data to
investigation to
determine how the
compare the effects of
motion of an object
different strengths or
changed by an applied
different directions of
force or the mass of an
pushes and pulls on
object.
the motion of an
object. [Clarification
Statement: Examples
of pushes or pulls
could include a string
attached to an object
being pulled, a person
pushing an object, a
person stopping a
rolling ball, and two
objects colliding and
pushing on each
other.]
K.PS2.A.2
Describe ways to
change the motion
of an object (i.e.,
how to cause an
object to go slower,
go faster, go
farther, change
direction, stop).

Grade 3

Grade 4
4.PS2.A.1
Make observations
and/or measurements
of an object’s motion
to provide evidence
that a pattern can be
used to predict future
motion.
4.PS2.A.2
Plan and conduct an
investigation to
provide evidence of
the effects of balanced
and unbalanced forces
on the motion of an
object. [Clarification
Statement: Examples
could include an
unbalanced force on
one side of a ball can
make it start moving;
and, balanced forces
pushing on a box from
both sides will not
produce any motion at
all.]

Grade 5

PS2 - Motion and Stability: Forces and Interactions
Grade K
Grade 1
Grade 2

Types of Interaction

B

Grade
3
3.PS2.B.1
Plan and conduct
investigations to
determine the cause and
effect relationship of
electric or magnetic
interactions between two
objects not in contact
with each other.
[Clarification Statement:
Examples of an electric
force could include the
force on hair from an
electrically charged
balloon and the electrical
forces between a
charged rod and pieces
of paper; examples of a
magnetic force could
include the force
between two permanent
magnets, the force
between an
electromagnet and steel
paperclips, and the force
exerted by one magnet
versus the force exerted
by two magnets.
Examples of cause and
effect relationships could
include how the distance
between objects affects
strength of the force and
how the orientation of
magnets affects the
direction of the magnetic
force.]

Grade 4
4.PS2.B.1
Plan and conduct a fair
test to compare and
contrast the forces
(measured by a spring
scale in Newtons)
required to overcome
friction when an object
moves over different
surfaces (i.e.,
rough/smooth).
4.PS2.B.2
Predict how changes
in either the amount
of force applied to an
object or the mass of
the object affects the
motion (speed and
direction) of the
object.

Grade 5
5. PS2.B.1
Support an argument
that the gravitational
force exerted by Earth
on objects is directed
toward the planet's
center. [Clarification
Statement: “Down” is
a local description of
the direction that
points toward the
center of the spherical
Earth.]

A

PS3 - Energy
Grade K
K.PS3.A.1
Make observations to
determine the effect

Definitions of Energy

of sunlight on Earth’s
surface.

Grade 1
1.PS3.A.1
Identify the source of
energy that causes an
increase in the
temperature of an
object (e.g., Sun, stove,
flame, light bulb).

Grade 2

Grade 3

Grade 4
4.PS3.A.1
Use evidence to
construct an
explanation relating
the speed of an object
to the energy of that
object.

Grade 5

Conservation of Energy and Energy Transfer

B

PS3 - Energy
Grade K
K.PS3.B.1
With prompting and
support, use tools and
materials to design
and build a structure
that will reduce the
warming effect of
sunlight on an area

Grade 1

Grade 2

Grade 3

Grade 4
4.PS3.B.1
Provide evidence to
construct an
explanation of an
energy
transformation(e.g.
temperature change,
light, sound, motion,
and magnetic effects)
4.PS3.B.2
Apply scientific ideas
to design, test, and
refine a device that
converts energy from
one form to another.
[Clarification
Statement: Examples
of devices could
include electric circuits
that convert electrical
energy into motion
energy of a vehicle,
light, or sound; and, a
passive solar heater
that converts light into
heat. Examples of
constraints could
include the materials,
cost, or time to design
the device.]

Grade 5

PS3 - Energy
Grade K

Relationship
Between Energy
dF

C

Grade 1

Grade 2

Grade 3

Grade 4
4.PS3.C.1
Use models to explain
that simple machines
change the amount of
effort force and/or
direction of force.
[Clarification Statement:
memorization of a
simple machine is not
the focus, concept
builds on the application
of force and motion .]

Grade 5

PS3 - Energy
Grade K

Energy in Chemical Process and
Everyday

D

Grade 1

Grade 2

Grade 3

Grade 4

Grade 5
5. PS3.D.1
Use models to
describe that energy
stored in food (used
for body repair,
growth, motion, and
to maintain body
warmth) was once
energy from the sun.
[Clarification
Statement: Examples
of models could
include diagrams, and
flow charts.]

PS4 - Waves and Their Applications in technologies for Information Transfer
Grade K

Wave Properties

A

Grade
1
1.PS4.A.1
Plan and conduct
investigations to

Grade
2
2.PS4.A.1
Plan and conduct
investigations to

provide evidence that

provide evidence that

vibrating materials can changes in vibration
make sound and that
create change in sound.
sound can make
materials
vibrate. [Clarification
Statement: Examples of
vibrating materials that
make sound could
include tuning forks
and plucking a
stretched string.
Examples of how sound
can make matter
vibrate could include
holding a piece of
paper
near a speaker making
sound and
holding an object near
a vibrating tuning fork.]

Grade
3

Grade
4
4.PS4.A.1
Develop a model of
waves to describe
patterns in terms of

Grade
5
5. PS4.A.1
Develop a model to
describe that objects can

be seen only when light
is
amplitude or
reflected off them or
wavelength and that
when they produce their
waves can cause objects own light.
to move. (Boundary:
The terms amplitude
and wavelength should
not be
assessed.) [Clarification
Statement: Examples of
models could include
diagrams, analogies,
and
physical models
using wire to illustrate
wavelength and
amplitude of waves.]

PS4 - Waves and Their Applications in technologies for Information Transfer
Grade K

Grade 1

Grade 2

Grade 3

Grade 4

Grade 5

PS4 - Waves and Their Applications in technologies for Information Transfer
Grade K
Grade 1
Grade 2
Grade 3

Grade 4

Grade 5

Electromagnetic
Radiation

B

Information Technologies
and Instrumentation

C

1.PS4.C.1
Use tools and
materials to design
and build a device that
uses light or sound to
solve the problem of
communicating over a
distance. [Clarification
Statement: Examples
of devices could
include a light source
to send signals, paper
cup and string
“telephones,” and a
pattern of drum
beats.]

LS1 - From Molecules to Organisms: Structure and Processes
Grade K
A

Grade 1
1.LS1.A.1
Use materials to design
a solution to a human

Structure and Function

problem by mimicking
how plants and/or
animals use their
external parts to help
them survive, grow,
and
meet their needs.
[Clarification
Statement: Examples of
human problems that
can be solved by
mimicking plant or
animal solutions could
include designing
clothing or equipment
to protect bicyclists by
mimicking turtle shells,
acorn shells, and
animal
scales; stabilizing
structures by
mimicking animal tails
and roots on plants;
keeping out intruders
by mimicking thorns on
branches and animal
quills; and, detecting
intruders by mimicking
eyes and ears.]

Grade 2

Grade 3
3.LS1.A.1
Construct an argument
with evidence that in a

Grade 4
Grade 5
4.LS1.A.1
5. LS1.A.1
Construct an argument Compare and contrast
that plants and animals the major organs/organ

particular ecosystem
some organisms -based on structural
adaptations or
behaviors -- can survive

have internal and
external structures that
function to support
survival, growth,
behavior, and plant

well, some survive less
well, and some cannot
survive at all.

reproduction.
[Clarification
Statement: Examples
of
[Clarification
structures could
Statement: Examples of include thorns, stems,
evidence could include
roots, colored petals,
needs and
heart, stomach, lung,
characteristics of the
brain, and skin.]
organisms and habitats
involved. The
organisms and their
habitat make up a
system in which the
parts depend on each
other.]

systems (e.g. support,
reproductive, digestive,
transport/circulatory,
excretory, response)
that perform similar
functions for animals
belonging to different
vertebrate classes.

LS1 - From Molecules to Organisms: Structure and Processes
Grade K
Grade 1
Grade 2

Growth and
Development
of Organisms

B

Grade 3
Grade 4
3.LS1.B.1
Develop a model to
compare and contrast
observations on the life
cycle of different
plantsand
[Clarification
animals. Statement:
Changes organisms go
through during their life
form a pattern.]

Grade 5

LS1 - From Molecules to Organisms: Structure and Processes
Grade K

Organization for Matter
and Energy Flow in
Organisms

C

K.LS1.C.1
Use observations to
describe patterns of
what plants and
animals (including
humans) need to
survive. [Clarification
Statement: Examples
of patterns could
include that animals
need to take in food
but plants do not; the
different kinds of food
needed by different
types of animals; the
requirement of plants
to have light; and, that
all living things need
water.]

Grade 1

Grade 2

Grade 3

Grade 4

Grade 5
5. LS1.C.1
Support an argument
that plants get the
materials (i.e. carbon
dioxide, water, sunlight)
they need for growth
chiefly from air and
water. [Clarification
Statement: Emphasis is
on the idea that plant
matter comes mostly
from air and water, not
from the soil.
Clarification Statement:
[Do not assess
photosynthesis. ]

12
LS1 - From Molecules to Organisms: Structure and Processes
Grade K
Grade 1
Grade 2

Information Processing

D

Grade 3

Grade 4
Grade 5
4.LS1.D.1
Use a model to describe
that animals receive
different types of
information through
their senses, process
the information in their
brain, and respond to
the information in
different ways.
[Clarification
Statement: Emphasis is
on systems of
information transfer.]

Interdependent Relationships
in Ecosystems

A

LS2 - Ecosystems: Interactions, Energy, and Dynamics
Grade K
Grade 1
Grade
2
2.LS2.A.1
Plan and conduct
investigations on the
growth of plants
when growing
conditions are altered
(e.g., dark vs. light,
water vs. no water).

Grade 4

Grade 5

Grade 3

Grade 4

Grade 5

2.LS2.A.2
Develop a simple
model that mimics the
function of an animal
in dispersing seeds or
pollinating plants.

LS2 - Ecosystems: Interactions, Energy, and Dynamics
Grade K
Grade 1
Grade
2

B

Grade 3

5. LS2.B.1
Develop a model to
describe the
movement of matter
among plants,
animals, decomposers,
and the environment.
[Clarification
Statement: Emphasis
is on the idea that
matter that is not food
(air, water,
decomposed materials
in soil) is changed by
plants into matter that
is food.

Cycles of matter and Energy Transfer
in Ecosystems

Examples of systems
could include
organisms,
ecosystems, and the
Earth.]

Inheritance of Traits

A

LS3 - Heredity: Inheritance and Variation of Traits
Grade K
Grade 1
Grade 2
1.LS3.A.1
Make observations to
construct an evidence
based account that
young plants and
animals are like, but
not
exactly like, their
parents. [Clarification
Statement: Examples of
patterns could include
features plants or
animals share.
Examples of
observations could
include leaves from the
same kind of plant are
the same shape but can
differ in size; and, a
particular breed of dog
looks like its parents
but is not exactly the
same.]

Grade 3
3.LS3.A.1
Construct scientific
arguments to support
claims that some
characteristics of
organisms are inherited
from parents and some
are influenced by the
environment.
[Clarification
Statement: Examples of
the environment
affecting a trait could
include normally tall
plants grown with
insufficient water are
stunted; and, a pet dog
that is given too much
food and little exercise
may become
overweight.]

Grade 4

Grade 5

LS3 - Heredity: Inheritance and Variation of Traits
Grade K
Grade 1
Grade 2

Natural Selection

B

Grade 3
3.LS3.B.1
Use evidence to
construct an
explanation for how the
variations in
characteristics among
individuals of the same
species may provide
advantages in surviving
and finding mates.
[Clarification
Statement: Examples of
cause and effect
relationships could be
plants that have larger
thorns than other
plants may be less
likely to be eaten by
predators; and, animals
that have better
camouflage coloration
than other animals may
be more likely to
survive and therefore
more likely to leave
offspring.]

Grade 4

Grade 5

C

Grade 3
3.LS3.C.1
Construct an argument
with evidence that in a
particular ecosystem

Adaptation

LS3 - Heredity: Inheritance and Variation of Traits
Grade K
Grade 1
Grade 2

some organisms -based on structural
adaptations or
behaviors -- can survive
well, some survive less
well, and some cannot.
[Clarification
Statement: Examples of
evidence could include
needs and
characteristics of the
organisms and habitats
involved. The
organisms and their
habitat make up a
system in which the
parts depend on each
other.]

Grade 4

Grade 5

LS3 - Heredity: Inheritance and Variation of Traits
Grade K
Grade 1
Grade 2

Biodiversity and Humans

D

Grade 3
3.LS3.D.1
Make a claim about the
merit of a solution to a
problem caused when
the environment
changes and the types
of plants and animals
that live there may
change.
[Clarification
Statement: Examples of
environmental changes
could include changes
in land characteristics,
water distribution,
temperature, food, and
other organisms.]

Grade 4

Grade 5

The Universe and its Stars

A

ESS1 - Earth's Place in the Universe
Grade K
Grade 1
1.ESS1.A.1
Describe the presence
of the Sun, Moon, and
stars in the sky over
time.
1.ESS1.A.2
Use observations of
the sun, moon, and
stars to describe
patterns that can be
predicted.
[Clarification
Statement: Examples
of patterns could
include that the sun
and moon appear to
rise in one part of the
sky, move across the
sky, and set; and stars
other than our sun are
visible at night but not
during the day.]

Grade 2

Grade 3

Grade 4

Grade 5
5. ESS1.A.1
Support an argument
that relative distances
from Earth affects the
apparent brightness of
the sun compared to
other stars.

ESS1 - Earth's Place in the Universe
Grade K
Grade 1

Earth and the Solar System

B

K.ESS1.B.1
Make observations
during different
seasons to relate the
amount of daylight to
the time of year.
[Clarification
Statement: Emphasis
is on relative
comparisons of the
amount of daylight in
the winter to the
amount in the spring
or fall.]

Grade 2

Grade 3

Grade 4

Grade 5
5. ESS1.B.1
Make observations
during different
seasons to relate the
amount of daylight to
the time of year.
[Clarification
Statement: Emphasis
is on relative
comparisons of the
amount of daylight in
the winter to the
amount in the spring
or fall.]
5. ESS1.B.2
Represent data in
graphical displays
to
reveal patterns of
daily changes in
length and direction of
shadows, day and
night, and the
seasonal appearance
of some stars in the
night sky.
[Clarification
Statement: Examples
of patterns could
include the position
and motion of Earth
with respect to the
sun and selected stars
that are visible only in
particular months.]

ESS1 - Earth's Place in the Universe
Grade K

The History of Planet Earth

C

Grade 1

Grade 2
2.ESS1.C.1
Use information from
several sources to
provide evidence that
Earth events can occur
quickly or slowly.
[Clarification
Statement: Examples of
events and timescales
could include volcanic
explosions and
earthquakes, which
happen quickly and
erosion of rocks, which
occurs slowly.]

Grade 3

Grade 4
4.ESS1.C.1
Identify evidence from
patterns in rock
formations and fossils
in rock layers to
support an explanation
for changes in a
landscape over time.
[Clarification
Statement: Examples of
evidence from patterns
could include rock
layers with marine shell
fossils above rock
layers with plant fossils
and no shells, indicating
a change from land to
water over time; and, a
canyon with different
rock layers in the walls
and a river in the
bottom, indicating that
over time a river cut
through the rock.]

Grade 5

ESS2 - Earth's Systems
Grade K

Earth Materials and Systems

A

Grade 1

Grade 2
2.ESS2.A.1
Compare multiple
solutions designed to
slow or prevent wind
or water from changing
the shape of the land.
[Clarification
Statement: Examples of
solutions could include
different designs of
dikes and windbreaks
to hold back wind and
water, and different
designs for using
shrubs, grass, and trees
to hold back the land.]

Grade 3

Grade 4
4.ESS2.A.1
Plan and conduct
scientific investigations

Grade 5
5. ESS2.A.1
Develop a model using
an example to describe

or simulations to
provide evidence how
natural processes (e.g.
weathering and
erosion) shape Earth's
surfaces.

ways the geosphere,
biosphere,
hydrosphere, and/or
atmosphere interact.
[Clarification
Statement: Examples
could include the
influence of the ocean
on ecosystems,
landform shape, and
climate; the influence
of
the atmosphere on
landforms and
ecosystems through
weather and climate;
and the influence of
mountain ranges on
winds and clouds in the
atmosphere. The
geosphere,
hydrosphere,
atmosphere, and
biosphere are each a
system.]

ESS2 - Earth's Systems
Grade K

Grade 1

Plate Tectonics and Large-Scale
Systems

B

ESS2 - Earth's Systems
Grade K

The Role of Water
in Earth's Surface
Processes

C

Grade 1

Grade 2
2.ESS2.B.1
Develop a model to
represent the shapes
and kinds of land and
bodies of water in an
area.

Grade 2
2.ESS2.C.1
Obtain information to
identify where water is
found on Earth and that
it can be solid or liquid.

Grade 3

Grade 4
4.ESS2.B.1
Analyze and interpret
data from maps to
describe patterns of
Earth’s features.
[Clarification
Statement: Maps can
include topographic
maps of Earth’s land
and ocean floor, as
well as maps of the
locations of
mountains,
continental
boundaries,
volcanoes, and
earthquakes.]

Grade 3

Grade 4

Grade 5

Grade 5
5. ESS2.C.1
Describe and graph
the amounts and
percentages of water
and fresh water in
various reservoirs to
provide evidence
about the distribution
of water on Earth.

Weather and Climate

D

ESS2 - Earth's Systems
Grade K
Grade 1
K.ESS2.D.1
1.ESS2.D.1
Use and share
Identify patterns
observations of local
indicating relationships
weather conditions to
between observed
describe patterns over
weather data and
time. [Clarification
weather phenomena
Statement: Examples
(e.g., temperature and
of qualitative
types of precipitation,
observations could
clouds and amounts of
include descriptions of
precipitation).
the weather (such as
sunny, cloudy, rainy,
and warm); examples
of quantitative
observations could
include numbers of
sunny, windy, and
rainy days in a month.
Examples of patterns
could include that it is
usually cooler in the
morning than in the
afternoon and the
number of sunny days
versus cloudy days in
different months.]

Grade 2

Grade 3
3.ESS2.D.1
Represent data in
tables and
graphical displays
to describe typical
weather conditions
expected during a
particular season.
[Clarification
Statement: Examples of
data could include
average temperature,
precipitation, and wind
direction.]
3.ESS2.D.2
Obtain and combine
information to describe
climates in different
regions of the world.

Grade 4

Grade 5

Biogeolog
y

E

ESS2 - Earth's Systems
Grade K
K.ESS2.E.1
With prompting and
support, construct an
argument using
evidence for how plants
and animals (including
but not limited to
humans) can change
the environment to
meet their needs.

Grade 1

Grade 2

Grade 3

Grade 4

Grade 5

ESS3 - Earth and Human Activity
Grade K
Grade 1

Natural Resources

A

K.ESS3.A.1
Use a model to
represent the

Natural Hazards

Grade 3

K.ESS3.B.1
Communicate solutions
that will reduce the
impact of humans on
the land, water, air,
and/or other living
things in the local
environment.

Grade 4
4.ESS3.A.1
Generate and compare
multiple solutions to

relationship between
the needs of different
plants or animals
(including humans) and
the places they live.

ESS3 - Earth and Human Activity
Grade K
Grade 1

B

Grade
2

Grade
5

reduce the impacts of
natural Earth processes
on humans.
[Clarification
Statement: Examples of
solutions could include
designing an
earthquake resistant
building and improving
monitoring of volcanic
activity.]

Grade
2

Grade 3
3.ESS3.B.1
Make a claim about the
merit of an existing
design solution (e.g.
levies, tornado shelters,
sea walls, etc.) that
reduces the impacts of
a weather-related
hazard. [Clarification
Statement: Examples of
design solutions to
weather-related
hazards could include
barriers to prevent
flooding, wind resistant
roofs, and lightning
rods.]

Grade 4

Grade
5

ESS3 - Earth and Human Activity
Grade K
Grade 1

Human
Impacts
on
Earth's

C

Grade 2

Grade 3

Grade 4

Grade 5
5. ESS3.C.1
Obtain and combine
information about
ways individual
communities use
science ideas to
protect the Earth’s
resources and
environment.

Defining and Delimiting Engineering Problems

A

ETS1 - Engineering Design
Grade K
Grade 1
K.ETS1.A.1
1.ETS1.A.1
Ask questions, make
Ask questions, make
observations, and
observations, and

Grade 2
2.ETS1.A.1
Ask questions, make
observations, and

Grade 3
3.ETS1.A.1
Define a simple design
problem reflecting a

Grade 4
4.ETS1.A.1
Define a simple design
problem reflecting a

Grade 5
5.ETS1.A.1
Define a simple design
problem reflecting a

gather information
about a situation
people want to
change to define a
simple problem that
can be solved through
the development of a
new or improved object
or tool.

gather information
about a situation
people want to
change to define a
simple problem that
can be solved through
the development of a
new or improved object
or tool.

need or a want that
includes specified
criteria for success and
constraints on
materials, time, or cost.

need or a want that
includes specified
criteria for success and
constraints on
materials, time, or cost.

need or a want that
includes specified
criteria for success and
constraints on
materials, time, or cost.

gather information
about a situation
people want to
change to define a
simple problem that
can be solved through
the development of a
new or improved object
or tool.

Developing Possible
Solutions

B

ETS1 - Engineering Design
Grade K
Grade 1
K.ETS1.B.1
1.ETS1.B.1
Develop a
Develop a
simple sketch,
simple sketch,
drawing, or physical
drawing, or physical
model to illustrate
model to illustrate
how the shape of an
how the shape of an
object helps it function object helps it function
as needed to solve a
as needed to solve a
given problem.
given problem.

Grade 2
2.ETS1.B.1
Develop a
simple sketch,
drawing, or physical
model to illustrate
how the shape of an
object helps it function
as needed to solve a
given problem.

Grade 3
3.ETS1.B.1
Generate and compare
multiple possible
solutions to a
problem based on
how well each is likely
to meet the criteria
and constraints of the
problem.

Grade 4
4.ETS1.B.1
Generate and compare
multiple possible
solutions to a
problem based on
how well each is likely
to meet the criteria
and constraints of the
problem.

Grade 5
5.ETS1.B.1
Generate and compare
multiple possible
solutions to a
problem based on how
well each is likely to
meet the criteria and
constraints of the
problem.

ETS1 - Engineering Design
Grade K

Optimizing the Solution Process

C

K.ETS1.C.1
Analyze data from tests
of two objects designed
to solve the same
problem to compare
the strengths and
weaknesses of how
each performs.

Grade 1

Grade 2

Grade 3

Grade 4

Grade 5

1.ETS1.C.1
Analyze data from tests
of two objects designed
to solve the same
problem to compare
the strengths and
weaknesses of how
each performs.

2.ETS1.C.1
Analyze data from tests
of two objects designed
to solve the same
problem to compare
the strengths and
weaknesses of how
each performs.

3.ETS1.C.1
Plan and carry out fair
tests in which variables
are controlled and
failure points are
considered to identify
aspects of a model or
prototype that can be
improved.

4.ETS1.C.1
Plan and carry out fair
tests in which variables
are controlled and
failure points are
considered to identify
aspects of a model or
prototype that can be
improved.

5.ETS1.C.1
Plan and carry out fair
tests in which variables
are controlled and
failure points are
considered to identify
aspects of a model or
prototype that can be
improved.

6-12 Science Grade-Level
Expectations

Missouri Department of Elementary and Secondary Education
Spring 2016

Physical Sciences

Structure and Properties of Matter

PS1 - Matter and Its Interactions
Conce
Middle
pt
School
6-8.PS1.A.1 Develop models to describe the atomic composition of
A
simple molecules and extended structures. [Clarification Statement:
Emphasis is on developing models of molecules that vary in complexity.
Examples of simple molecules could include ammonia and methanol.
Examples of extended structures could include sodium chloride or
diamonds. Examples of molecular-level models could include drawings,
3D ball and stick structures, or computer representations showing
different molecules with different types of atoms.
6-8.PS1.A.2 Analyze and interpret data on the properties of substances
before and after the substances interact to determine if a chemical
reaction has occurred. [Clarification Statement: Examples of reactions
could include burning sugar or steel wool, fat reacting with sodium
hydroxide, and mixing zinc with hydrogen chloride.]
6-8.PS1.A.3 Gather, analyze, and present information to describe that
synthetic materials come from natural resources and how they impact
society.
[Clarification Statement: Emphasis is on natural resources that undergo
a chemical process to form the synthetic material. Examples of new
materials could include new medicine, foods, and alternative fuels.]
6-8.PS1.A.4 Develop a model that describes changes in particle motion,
temperature, and state of a pure substance when thermal energy is
added or removed. [Clarification Statement: Emphasis is on qualitative
molecular- level models of solids, liquids, and gases to show that
adding or removing thermal energy increases or decreases kinetic
energy of the particles until a change of state occurs. Examples of
models could include drawings and diagrams. Examples of particles
could include molecules or inert atoms.
Examples of pure substances could include water, carbon dioxide, and
helium.]

High School
9-12.PS1.A.1 Use the organization of the periodic table to predict the relative
properties of elements based on the patterns of electrons in the outermost
energy level of atoms. [Clarification Statement: Examples of properties that
could be predicted from patterns could include reactivity of metals, types of
bonds formed, numbers of bonds formed, and reactions with oxygen.]
9-12.PS1.A.2Construct and revise an explanation for the products of a simple
chemical reaction based on the outermost electron states of atoms, trends in the
periodic table, and knowledge of the patterns of chemical properties.
[Clarification Statement: Examples of chemical reactions could include the
reaction of sodium and chlorine, or of oxygen and hydrogen.]
9-12.PS1.A.3 Plan and conduct an investigation to gather evidence to compare
physical and chemical properties of substances such as melting point, boiling
point, vapor pressure, surface tension, and chemical reactivity to infer the
relative strength of attractive forces between particles. [Clarification
Statement: Emphasis is on understanding the relative strengths of forces
between particles. Examples of particles could include ions, atoms, molecules,
and networked materials (such as graphite).
9-12.PS1.A.4 Apply the concepts of bonding and crystalline/molecular structure
to explain the macroscopic properties of various categories of structural
materials, i.e. metals, ionic (ceramics), and polymers. [Clarification Statement:
Emphasis is on the attractive and repulsive forces that determine the
functioning of the material. Examples could include why electrically conductive
materials are often made of metal, flexible but durable materials are made up
of long chained molecules, and pharmaceuticals are designed to interact with
specific receptors.]
9-12.PS1.A.5 Develop a model to illustrate that the release or absorption of
energy from a chemical reaction system depends upon the changes in total
bond energy. [Clarification Statement: Emphasis is on the idea that a chemical
reaction is a system that affects the energy change. Examples of models could
include molecular-level drawings and diagrams of reactions,
graphs showing the relative energies of reactants and products, and
representations showing energy is conserved.]

Physical Sciences

Chemical reactions

B

Nuclear Process

C

6-8.PS1.B.1 Develop and use a model to describe how the total
number of atoms remains the same during a chemical reaction and
thus mass is conserved.
[Clarification Statement: Emphasis is on law of conservation of matter and
on physical models or drawings, including digital forms that represent
atoms.]
6-8.PS1.B.2 Construct, test, and modify a device that either releases or
absorbs thermal energy by chemical processes. [Clarification Statement:
Emphasis is on the design, controlling the transfer of energy to the
environment, and modification of a device using factors such as type and
concentration of a substance. Examples of designs could involve chemical
reactions such as dissolving ammonium chloride or calcium chloride.]

9-12.PS1.B.1 Apply scientific principles and evidence to provide an
explanation about the effects of changing the temperature or
concentration of the reacting particles on the rate at which a reaction
occurs. [Clarification Statement: Emphasis is on student reasoning that
focuses on the number and energy of collisions between molecules.]
9-12.PS1.B.2 Refine the design of a chemical system by specifying a
change in conditions that would alter the amount of products at
equilibrium. [Clarification Statement: Emphasis is on the application of
Le Chatelier’s Principle and on refining designs of chemical reaction
systems, including descriptions of the connection between changes
made at the macroscopic level and what happens at the molecular
level. Examples of designs could include different ways to increase
product formation including adding reactants or removing products.]
9-12.PS1.B.3 Use symbolic representations and mathematical
calculations to support the claim that atoms, and therefore mass, are
conserved during a chemical reaction. [Clarification Statement: Emphasis
is on conservation
of matter and mass through balanced chemical equations, use of the
mole concept and proportional relationships.]

9-12.PS1.C.1 Use symbolic representations to illustrate the changes
in the composition of the nucleus of the atom and the energy
released during the processes of fission, fusion, and radioactive
decay. [Clarification Statement: Emphasis is on simple qualitative
models, such as pictures or diagrams, and on the scale of energy
released in nuclear processes relative to other kinds of
transformations.]

Physical Sciences
PS2 - Motion and Stability: Forces and Interactions

Forces and Motion

Concep
t
A

Middle
School
6-8.PS2.A.1 Apply physics principles to design a solution that
minimizes the force of an object during a collision and develop an
evaluation of the solution.
6-8.PS2.A.2 Plan and conduct an investigation to provide evidence
that the change in an object’s motion depends on the sum of the
forces on the object and the mass of the object. [Clarification
Statement: Emphasis is on balanced (Newton’s First Law) and
unbalanced forces in a system, qualitative comparisons of forces,
mass and changes in motion
(Newton’s Second Law), frame of reference, and specification of
units.]

High
School
9-12.PS2.A.1 Analyze data to support and verify the concepts
expressed by Newton's 2nd law of motion, as it describes the
mathematical relationship among the net force on a macroscopic
object, its mass, and its acceleration. [Clarification Statement:
Examples of data could include tables or graphs of position or
velocity as a function of time for objects subject to a net unbalanced
force, such as a falling object, an object rolling down a ramp, or a
moving object being pulled by a constant force.]
9-12.PS2.A.2 Use mathematical representations to support and
verify the concepts that the total momentum of a system of objects
is conserved when there is no net force on the system. [Clarification
Statement: Emphasis is on the quantitative conservation of
momentum in interactions and the qualitative meaning of this
principle.]
9-12.PS2.A.3 Apply scientific principles of motion and momentum to
design, evaluate, and refine a device that minimizes the force on a
macroscopic object during a collision. [Clarification Statement:
Examples of evaluation and refinement could include determining the
success of the device at protecting an object from damage and
modifying the design to improve it. Examples of a device could
include a football
helmet or a parachute.]

Physical Sciences

Types of Interaction

B

6-8.PS2.B.1 Analyze diagrams and collect data to determine the
factors that affect the strength of electric and magnetic forces.
[Clarification Statement: Examples of devices that use electric and
magnetic forces could include electromagnets, electric motors, or
generators. Examples of data could include the effect of the number
of turns of wire on the strength of an electromagnet, or the effect
of increasing the number or strength of magnets on the speed of an
electric motor.]
6-8.PS2.B.2 Create and analyze a graph to use as evidence to
support the claim that gravitational interactions depend on the mass
of interacting objects. [Clarification Statement: Examples of evidence
for arguments could include data generated from simulations or
digital tools; and charts displaying mass, strength of interaction,
distance from the Sun, and orbital periods of objects within the solar
system.]
6-8.PS2.B.3 Conduct an investigation and evaluate the experimental
design to provide evidence that electric and magnetic fields exist
between objects exerting forces on each other even though the
objects are not in contact. . [Clarification Statement: Examples of
this phenomenon could include the interactions of magnets,
electrically- charged strips of tape, and electrically-charged pith
balls. Examples of investigations could include first-hand
experiences or simulations.]

9-12.PS2.B.1 Use mathematical representations of Newton’s Law of
Gravitation to describe and predict the gravitational forces between
objects. [Clarification Statement: Emphasis is on both quantitative
and conceptual descriptions of gravitational fields.]
9-12.PS2.B.2 Plan and conduct an investigation to provide evidence
that an electric current can produce a magnetic field and that a
changing magnetic field can produce an electric current.

Physical Sciences

Definitions of Energy

PS3 - Energy
Concep
t
A

Middle
School
6-8.PS3.A.1 Construct and interpret graphical displays of data to
describe the relationships of kinetic energy to the mass of an object
and to the speed of an object. [Clarification Statement: Emphasis is on
descriptive relationships between kinetic energy and mass separately
from kinetic energy and speed. Examples could include riding a bicycle
at different speeds, rolling different sizes of rocks downhill, and getting
hit by a whiffle ball versus a tennis ball.]
6-8.PS3.A.2 Develop a model to describe that when the arrangement
of objects interacting at a distance changes, different amounts of
potential energy are stored in the system. [Clarification Statement:
Emphasis is on relative amounts of potential energy, not on
calculations of potential energy. Examples of objects within systems
interacting at varying distances could include: the Earth and either a
roller coaster cart at varying positions on a hill or objects at varying
heights on shelves, changing the direction/orientation of a magnet,
and a balloon with static electrical charge being brought closer to a
classmate’s hair. Examples of models could include representations,
diagrams, pictures, and written descriptions of systems.]
6-8.PS3.A.3 Apply scientific principles to design, construct, and test a
device that either minimizes or maximizes thermal energy transfer.
[Clarification Statement: Examples of devices could include an
insulated box, a solar cooker, and a Styrofoam cup.]
6-8.PS3.A.4 Plan and conduct an investigation to determine the
relationships among the energy transferred, the type of matter, the
mass, and the change in the temperature of the sample. [Clarification
Statement: Examples of experiments could include comparing final
water temperatures after different masses of ice melted in the same
volume of water with the same initial temperature, the temperature
change of samples of different materials with the same mass as they
cool or heat in the environment, or the same material with different
masses when a specific amount of energy is added.]

High
School
9-12.PS3.A.1 Create a computational model to calculate the change
in the energy of one component in a system when the changes in
energy are known. [Clarification Statement: Emphasis is on
explaining the meaning of mathematical expressions used in the
model.]
9-12.PS3.A.2 Develop and use models to illustrate that energy at
the macroscopic scale can be accounted for as a combination of
energy associated with the motions of particles (objects) and
energy associated with the relative position of particles (objects).
[Clarification Statement: Examples of phenomena at the
macroscopic scale could include the conversion of kinetic energy to
thermal energy, the energy stored due to position of an object
above the earth, and the energy stored between two electricallycharged plates. Examples of models could include diagrams,
drawings, descriptions, and computer simulations.]
9-12.PS3.A.3 Design, build, and refine a device that works within
given constraints to convert one form of energy into another form
of energy. [Clarification Statement: Emphasis is on both qualitative
and quantitative evaluations of devices. Examples of devices could
include Rube Goldberg devices, wind turbines, solar cells, solar
ovens, and generators. Examples of constraints could include use of
renewable energy forms and efficiency.]

Physical Sciences

Conservation of Energy
and Energy
Transfer

B

6-8.PS3.B.1 Construct, use, and present arguments to
support the claim that when the kinetic energy of an object
changes, energy is transferred to or from the object.
[Clarification Statement: Examples of empirical evidence
used in arguments could include an inventory or other
representation of the energy before and after the transfer in
the form of temperature changes or motion of object.]

Relationship
Between
Energy and
Forces

C

Energy
in
Chemica
l
Process
and
E
d

D

9-12.PS3.B.1 Plan and conduct an investigation to provide evidence that the
transfer of thermal energy when two components of different temperature
are combined within a closed system results in a more uniform energy
distribution among the components in the system (second law of
thermodynamics). [Clarification Statement: Emphasis is on analyzing data
from student investigations and using mathematical thinking to describe the
energy changes both quantitatively and conceptually. Examples of
investigations could include mixing liquids at different initial temperatures or
adding objects at different temperatures to water.]

9-12.PS3.C.1 Develop and use a model of two objects interacting through
electric or magnetic fields to illustrate the forces between objects and the
changes in energy of the objects due to the interaction. . [Clarification
Statement: Examples of models could include drawings, diagrams, and texts,
such as drawings of what happens when two charges of opposite polarity are
near each other.]

Physical Sciences

Wave Properties

PS4 - Waves and Their Applications in Technologies for Information Transfer
Concep
Middle
t
School
A
6-8.PS4.A.1Use mathematical representations to describe a simple
model for waves that includes how the amplitude of a wave is related
to the energy in a wave. [Clarification Statement: Emphasis is on
describing waves with both qualitative and quantitative thinking.]

Electromagnetic Radiation

B

6-8.PS4.A.2 Develop and use a model to describe that waves are
reflected, absorbed, or transmitted through various materials.
[Clarification Statement: Emphasis is on both light and mechanical
waves. Examples of models could include drawings, simulations, and
written descriptions.]

High
School
9-12.PS4.A.1 Use mathematical representations to support a claim
regarding relationships among the frequency, wavelength, and
speed of waves traveling in various media. [Clarification Statement:
Examples of data could include electromagnetic radiation traveling in
a vacuum and glass, sound waves traveling through air and water,
and seismic waves traveling through the Earth.]
9-12.PS4.A.2 Evaluate the claims, evidence, and reasoning behind
the idea that electromagnetic radiation can be described either by a
wave model or a particle model, and that for some situations one
model is more useful than the other. [Clarification Statement:
Emphasis is on how the experimental evidence supports the claim
and how a theory is generally modified in light of new evidence.
Examples of a
phenomenon could include resonance, interference, diffraction, and
photoelectric effect.]

9-12.PS4.B.1 Communicate technical information about how
electromagnetic radiation interacts with matter. [Clarification
Statement: Examples could include solar cells capturing light and
converting it to electricity; medical imaging; and communications
technology.]
9-12.PS4.B.2 Evaluate the validity and reliability of claims in
published materials of the effects that different frequencies of
electromagnetic radiation have when absorbed by matter.
[Clarification Statement: Emphasis is on the idea that photons
associated with different frequencies of light have different
energies, and the damage to living tissue from electromagnetic
radiation depends on the energy of the radiation. Examples of
published materials could include trade books, magazines, web
resources, videos, and other passages that may reflect bias.]

Life Sciences

Structure and Function

LS1 - From Molecules to Organisms: Structure and Processes
Concep
Middle
t
School
A
6-8.LS1.A.1 Provide evidence that organisms (unicellular and
multicellular) are made of cells and that a single cell must carry out
all of the basic functions of life. [Clarification Statement: Emphasis
is on developing evidence that living things are made of cells,
distinguishing between living and non-living things, and
understanding that living things may be made of one cell or many
and varied cells.]
6-8.LS1.A.2 Develop and use a model to describe the function of a
cell as a whole and ways parts of the cells contribute to that
function. [Clarification Statement: Emphasis is on the cell functioning
as a whole system and the primary role of identified parts of the cell,
specifically the nucleus, chloroplasts, mitochondria, cell membrane,
and cell wall.]
6-8.LS1.A.3 Develop an argument supported by evidence for how
multicellular organisms are organized by varying levels of
complexity; cells, tissue, organs, organ systems.
6-8.LS1.A.4 Present evidence that body systems interact to carry out
key body functions, including providing nutrients and oxygen to cells,
removing carbon dioxide and waste from cells and the body,
controlling body motion/activity and coordination, and protecting the
body.

High School
9-12.LS1.A.1 Construct a model of how the structure of DNA
determines the structure of proteins which carry out the essential
functions of life through systems of specialized cells. [Clarification
Statement: Genes are the regions in DNA that code for proteins.
Basic transcription and translation explain the roles of DNA and
RNA in coding the instructions for making polypeptides.]
9-12.LS1.A.2 Develop and use a model to illustrate the
hierarchical organization of interacting systems that provide
specific functions within multicellular organisms. [Clarification
Statement: Emphasis is on functions at the organism system level
such as nutrient uptake, water delivery, and organism movement
in response to stimuli.]
9-12.LS1.A.3 Plan and conduct an investigation to provide
evidence that feedback mechanisms maintain homeostasis.
[Clarification Statement: Examples of investigations could include
heart rate response to exercise, stomata response to moisture and
temperature, and root development in response to water levels.]

Life Sciences

Growth and Development of Organisms

B

6-8.LS1.B.1 Construct an explanation for how characteristic animal
behaviors as well as specialized plant structures affect the
probability of successful reproduction of animals and plants
respectively. [Clarification Statement: Examples of animal
behaviors that affect the probability of animal reproduction could
include nest building to protect young from cold, herding of
animals to protect young from predators, and vocalization of
animals and colorful plumage to attract mates for breeding.
Examples of animal behaviors that affect the probability of plant
reproduction could include transferring pollen or seeds; and,
creating conditions for seed germination and growth.
Examples of plant structures that affect the probability of plant
reproduction could include bright flowers attracting butterflies that
transfer pollen, flower nectar and odors that attract insects that
transfer pollen, and hard shells on nuts that squirrels bury.]
6-8.LS1.B.2 Construct a scientific explanation based on evidence
for how environmental and genetic factors influence the growth of
organisms. [Clarification Statement: Examples of local
environmental conditions could include availability of food, light,
space, and water. Examples of genetic factors could include large
breed cattle and species of grass affecting growth of organisms.
Examples of evidence could include drought decreasing plant
growth, fertilizer increasing plant growth, different varieties of
plant seeds growing at different rates in different conditions, and
fish growing larger in large ponds than they do in small ponds.]

9-12.LS1.B.1 Develop and use models to communicate the role of
mitosis, cellular division, and differentiation in producing and
maintaining complex organisms. [Clarification Statement: Major
events of the cell cycle include cell growth, DNA replication,
preparation for division, separation of chromosomes, and separation
of cell contents.]

Life Sciences

Organization for Matter and Energy Flow in
Organisms

C

Information
Processing

D

6-8.LS1.C.1 Construct a scientific explanation based on evidence
for the role of photosynthesis and cellular respiration in the
cycling of matter and flow of energy into and out of organisms.

9-12.LS1.C.1 Use a model to demonstrate how photosynthesis
transforms light energy into stored chemical energy. [Clarification
Statement: Emphasis is on illustrating inputs and outputs of matter
and the transfer and transformation of energy in photosynthesis by
plants and other photosynthesizing organisms. Examples of models
could include diagrams, chemical equations, and conceptual
models.]
9-12.LS1.C.2 Use a model to demonstrate that cellular respiration
is a chemical process whereby the bonds of molecules are broken
and the bonds in new compounds are formed resulting in a net
transfer of energy. [Clarification Statement: Emphasis is on the
conceptual understanding of the inputs and outputs of the process
of cellular respiration.]
9-12.LS1.C.3 Construct and revise an explanation based on evidence
that organic macromolecules are primarily composed of six
elements, where carbon, hydrogen, and oxygen atoms may combine
with nitrogen, sulfur, and phosphorus to form large carbon-based
molecules. [Clarification Statement: Large carbon-based molecules
included are
proteins, carbohydrates, nucleic acids, and lipids.]

Life Sciences

Interdependent
Relationships in
Ecosystems

LS2 - Ecosystems: Interactions, Energy, and Dynamics
Concep
Middle
t
School
A
6-8.LS2.A.1 Analyze and interpret data to provide evidence for
the effects of resource availability on individual organisms and
populations of organisms in an ecosystem. [Clarification
Statement: Emphasis is on cause and effect relationships
between resources and growth of individual organisms and
the numbers of organisms in ecosystems during periods of
abundant and scarce resources.].
6-8.LS2.A.2 Construct an explanation that predicts the
patterns of interactions among and between the biotic and
abiotic factors in a given ecosystem. [Clarification Statement:
Relationships may include competition, predation, and
symbiosis.]

High School
9-12.LS2.A.1 Explain how various biotic and abiotic factors affect the
carrying capacity and biodiversity of an ecosystem using mathematical
and/or computational representations. [Clarification Statement:
Examples of biotic factors could include relationships among individuals
(e.g., feeding relationships, symbioses, competition) and disease.
Examples of abiotic factors could include climate and weather
conditions, natural disasters, and availability of resources. Genetic
diversity includes within a population and species within an ecosystem.
Examples of mathematical comparisons could include graphs, charts,
histograms, and population changes gathered from simulations or
historical data sets.]

Life Sciences

Cycles of
matter and
Energy
Transfer in
Ecosystems

B

6-8.LS2.B.1 Develop a model to describe the
cycling of matter and flow of energy among
living and nonliving parts of an ecosystem.
[Clarification Statement: Emphasis is on
describing the conservation of matter and flow
of energy into and out of various ecosystems,
including food chains and food webs.]

9-12.LS2.B.1 Construct and revise an explanation based on evidence that the
processes of photosynthesis, chemosynthesis, and aerobic and anaerobic respiration
are responsible for the cycling of matter and flow of energy through ecosystems and
that environmental conditions restrict which reactions can occur. [Clarification
Statement: Examples of environmental conditions can include the availability of
sunlight or oxygen.]
9-12.LS2.B.2 Communicate the pattern of the cycling of matter and the flow of
energy among trophic levels in an ecosystem. [Clarification Statement: Emphasis is
on using a model of stored energy in biomass to describe the transfer of energy from
one tropic level to another. Emphasis is on atoms and molecules as they move
through an ecosystem.]
9-12.LS2.B.3 Use a model that illustrates the roles of photosynthesis, cellular
respiration, decomposition, and combustion to explain the cycling of carbon in its
various forms among the biosphere, atmosphere, hydrosphere, and geosphere.
[Clarification Statement: The primary forms of carbon include carbon dioxide,
hydrocarbons, waste, and biomass. Examples of models could include simulations and
mathematical and conceptual models.]

Life Sciences

Ecosyste6-8
Dynamics, Functioning
and Resilience

C

Social Interactions and
Group Behavior

D

6-8.LS2.C.1Construct an argument supported by empirical
evidence that explains how changes to physical or biological
components of an ecosystem affect populations. [Clarification
Statement: Emphasis is on recognizing patterns in data and
making inferences about changes in populations, defining the
boundaries of the system, and on evaluating empirical evidence
supporting arguments about changes to ecosystems.]
6-8.LS2.C.1. Evaluate benefits and limitations of differing design
solutions for maintaining an ecosystem. [Clarification Statement:
Examples of design solutions could include water, land, and
species protection, and the prevention of soil erosion. Examples
of design solution constraints could include scientific, economic,
and social considerations.]

9-12.LS2.C.1 Evaluate the claims, evidence, and reasoning that
the interactions in ecosystems maintain relatively consistent
populations of species while conditions remain stable, but
changing conditions may result in new ecosystem dynamics.
[Clarification Statement: Examples of changes in ecosystem
conditions could include modest biological or physical changes,
such as moderate hunting or a seasonal flood; and extreme
changes, such as volcanic eruption or sea level rise.]
9-12.LS2.C.2 Design, evaluate, and/or refine solutions that
positively impact the environment and biodiversity. [Clarification
Statement: Examples of solutions may include captive breeding
programs, habitat restoration, pollution mitigation, energy
conservation, agriculture and mining programs, and ecotourism.]

Life Sciences

Inheritanc
e of Traits

LS3 - Heredity: Inheritance and Variation of Traits
Concep
Middle
t
School
A

Variation of Traits

B

High
School
9-12.LS3.A.1 Develop and use models to clarify relationships about
how DNA in the form of chromosomes is passed from parents to
offspring through the processes of meiosis and fertilization in sexual
reproduction.

9-12.LS3.B.1 Compare and contrast asexual and sexual reproduction
with regard to genetic information and variation in offspring
9-12.LS3.B.2 Develop and use a model to describe why structural
changes to genes (mutations) located on chromosomes may affect
proteins and may result in harmful, beneficial, or neutral effects to
the structure and function of the organism. [Clarification
Statement: Emphasis is on conceptual understanding that changes
in genetic material may result in making different proteins.]
9-12.LS3.B.3 Make and defend a claim that inheritable genetic
variations may result from: (1) new genetic combinations through
meiosis, (2) mutations occurring during replication, and/or (3)
mutations caused by environmental factors. [Clarification
Statement: Emphasis is on using data to support arguments for
the way variation occurs.]
9-12.LS3.B.4 Apply concepts of statistics and probability to explain
the variation and distribution of expressed traits in a population.
[Clarification Statement: Emphasis is on the use of mathematics
(Punnett Squares) to describe the probability of traits as it relates to
genetic and environmental factors in the expression of traits.]

Life Sciences

Evidence of Common Ancestry
and Diversity

LS4 - Biological Evolution; Unity and Diversity
Concep
Middle
t
School
A
6-8.LS4.A.1 Analyze and interpret evidence from the fossil record to
infer patterns of environmental change resulting in extinction and
changes to life forms throughout the history of the Earth.
[Clarification Statement: Examples of evidence include sets of fossils
that indicate an environment, anatomical structures that indicate
the function of an organism in the environment, and fossilized
tracks that indicate behavior of organisms.]

High
School
9-12.LS4.A.1 Communicate scientific information that common
ancestry and biological evolution are supported by multiple lines of
empirical evidence. (Clarification statement: Emphasis is on a
conceptual understanding of the role each line of evidence has
relating to common ancestry and biological evolution. Examples of
evidence could include similarities in DNA sequences, anatomical
structures, and order of appearance of structures in embryological
development. Communicate could mean written report, oral
discussion, etc.)
9-12.LS4.A.2 Analyze displays of pictorial data to compare patterns of
similarities in the embryological development across multiple species
to identify relationships not evident in the fully formed anatomy.
[Clarification Statement: Emphasis is on inferring general patterns of
relatedness among embryos of different organisms by comparing the
macroscopic appearance of diagrams or pictures.]

Life Sciences
B

6-8.LS4.B.1 Construct an explanation based on evidence that
describes how genetic variations of traits in a population increase
some individuals' probability of surviving and reproducing in a
specific environment.
[Clarification Statement: Emphasis is on using simple probability
statements and proportional reasoning to construct explanations.]
6-8.LS4.B.2 Gather and synthesize information about the
technologies that have changed the way humans influence the
inheritance of desired traits in organisms. [Clarification Statement:
Emphasis is on synthesizing information from reliable sources about
the influence of humans on genetic outcomes in artificial selection
(such as genetic modification, animal husbandry, and farming
practices).]

9-12.LS4.B.1 Construct an explanation based on evidence that the
process of evolution primarily results from four factors: (1) the
potential for a species to increase in number, (2) the heritable
genetic variation of individuals in a species due to mutation and
sexual reproduction, (3) competition for limited resources, and (4)
the proliferation of those organisms that are better able to survive
and reproduce in the environment. (Clarification Statement:
Emphasis is on using evidence to explain the influence each of the
four factors has on number of organisms, behaviors, morphology, or
physiology in terms of ability to compete for limited resources and
subsequent survival of individuals and adaptation of species.
Examples of evidence could include mathematical models such as
simple distribution graphs and proportional reasoning.)

Life Sciences

Natural Selection

9-12.LS4.B.2 Apply concepts of statistics and probability to support
explanations that organisms with an advantageous heritable trait
tend to increase in proportion to organisms lacking this trait.
[Clarification Statement: Emphasis is on analyzing shifts in
numerical distribution of traits and using these shifts as evidence to
support explanations.]

C

6-8.LS4.C.1 Interpret graphical representations to support
explanations of how natural selection may lead to increases and
decreases of specific traits in populations over time.

9-12.LS4.C.1 Construct an explanation based on evidence for how
natural selection leads to adaptation of populations. [Clarification
Statement: Emphasis is on using data to provide evidence for how
specific biotic and abiotic differences in ecosystems (such as ranges
of seasonal temperature, long-term climate change, acidity, light,
geographic barriers, or evolution of other organisms) contribute to a
change in gene frequency over time, leading to adaptation of
populations.]
9-12.LS4.C.2 Evaluate the evidence supporting claims that changes in
environmental conditions may result in: (1) increases in the number
of individuals of some species, (2) the emergence of new species
over time, and (3) the extinction of other species. [Clarification
statement: Emphasis is on determining cause and effect relationships
for how changes to the environment such as deforestation, fishing,
and application of fertilizers, droughts, flood, and the rate of change
of the environment affect distribution or disappearance of traits in
species.]
9-12.LS4.C.3 Create or revise a model to test a solution to mitigate
adverse impacts of human activity on biodiversity. [Clarification
Statement: Emphasis is on designing solutions for a proposed
problem related to threatened or endangered species, or to genetic
variation of
organisms for multiple species.]

Earth and Space Sciences

The Universe and its Stars

ESS1 - Earth's Place in the Universe
Concep
Middle
t
School
A
6-8.ESS1.A.1 Develop and use a model of the Earth-sun-moon
system to explain the cyclic patterns of lunar phases and eclipses of
the sun and moon. [Clarification Statement: Examples of models can
be physical, graphical, or conceptual and should emphasize relative
positions and distances.]
6-8.ESS1.A.2 Develop and use a model of the Earth-sun system to
explain the cyclical pattern of seasons, which includes the Earth's
tilt and directional angle of sunlight on different areas of Earth
across the year. [Clarification Statement: Examples of models can
be physical, graphical, or conceptual.]
6-8.ESS1.A.3 Develop and use a model to describe the role of
gravity in the motions within galaxies and the solar system.
[Clarification Statement: Emphasis for the model is on gravity as the
force that holds together the solar system and Milky Way galaxy
and controls orbital motions within them. Examples of models can
be physical or conceptual.]

High
School
9-12.ESS1.A.1 Develop a model based on evidence to illustrate the
life span of the Sun and the role of nuclear fusion in the Sun’s core to
release energy in the form of radiation. [Clarification Statement:
Emphasis is on the energy transfer mechanisms that allow energy
from nuclear fusion in the Sun’s core to reach Earth. Examples of
evidence for the model include observations of the masses and
lifetimes of other stars, as well as the ways that the Sun’s radiation
varies due to sudden solar flares (“space weather”).]
9-12.ESS1.A.2 Construct an explanation of the Big Bang theory
based on astronomical evidence of light spectra, motion of distant
galaxies, and composition of matter in the universe. [Clarification
Statement: Emphasis is on the astronomical evidence of the red shift
of light from galaxies as an indication that the universe is currently
expanding, the cosmic microwave background as the remnant
radiation from the Big Bang, and the observed composition of
ordinary matter of the universe, primarily found in stars and
interstellar gases (from the spectra of electromagnetic radiation from
stars), which matches that predicted by the Big Bang theory (3/4
hydrogen and 1/4 helium).]
9-12.ESS1.A.3 Communicate scientific ideas about the way stars,
over their life cycle, produce elements. [Clarification Statement:
Emphasis is on the way nucleosynthesis, and therefore the different
elements created, varies as a function of the mass of a star and the
stage of its lifetime.]

Earth and the
Solar System

B

6-8.ESS1.B.1 Analyze and interpret data to determine scale
properties of objects in the solar system. [Clarification Statement:
Examples of scale properties include the sizes of an object’s layers
(such as crust and atmosphere), surface features (such as
volcanoes), and orbital radius. Examples of data include statistical
information, drawings and photographs, and models.]

9-12.ESS1.B.1 Use Kepler’s Law to predict the motion of orbiting
objects in the solar system. [Clarification Statement: Emphasis is on
Newtonian gravitational laws governing orbital motions, which apply
to human- made satellites as well as planets and moons.]

Earth and Space Sciences

The History of Planet Earth

C

6-8.ESS1.C.1 Construct a scientific explanation based on evidence
from rock strata for how the geologic time scale is used to organize
Earth's history. [Clarification Statement: Emphasis is on how
analyses of rock formations and the fossils they contain are used to
establish relative ages of major events in Earth’s history. Examples
of Earth’s major events could range from being very recent (such as
the last Ice Age or
the earliest fossils of homo sapiens) to very old (such as the
formation of Earth or the earliest evidence of life). Examples can
include the formation of mountain chains and ocean basins, the
evolution or extinction of particular living organisms, or significant
volcanic eruptions.]

9-12.ESS1.C.1 Evaluate evidence of the past and current movements
of continental and oceanic crust, the theory of plate tectonics, and
relative densities of oceanic and continental rocks to explain why
continental rocks are generally much older than rocks of the ocean
floor. [Clarification Statement: Examples include the ages of oceanic
crust increasing with distance from mid-ocean ridges (a result of
plate spreading) and the ages of North American continental crust
increasing with distance away from a central ancient core (a result of
past plate interactions).]
9-12.ESS.C.2 Apply scientific reasoning and evidence from ancient
Earth materials, meteorites, and other planetary surfaces to construct
an account of Earth’s formation and early history. [Clarification
Statement: Emphasis is on using available evidence within the solar
system to reconstruct the early history of Earth, which formed along
with the rest of the solar system 4.6 billion years ago. Examples of
evidence include the absolute ages of ancient materials (obtained by
radiometric dating of meteorites, moon rocks, and Earth’s oldest
minerals), the sizes and compositions of solar system objects, and
the impact cratering record of
planetary surfaces.]

Earth and Space Sciences

Weather and
Climate

D

Biogeology

E

9-12.ESS2.D.1 Develop a quantitative model to describe the cycling
of carbon among the hydrosphere, atmosphere, geosphere, and
biosphere. [Clarification Statement: Emphasis is on modeling
biogeochemical cycles that include the cycling of carbon through the
ocean, atmosphere, soil, and biosphere (including humans),
providing the foundation for living organisms.]

9-12.ESS2.E.1 Construct an argument based on evidence about the
simultaneous coevolution of Earth’s systems and life on Earth.
[Clarification Statement: Emphasis is on the dynamic causes, effects,
and feedbacks between the biosphere and Earth’s other systems,
whereby geoscience factors control the evolution of life, which in turn
continuously alters Earth’s surface. Examples of coevolution include
how photosynthetic life altered the atmosphere through the
production of oxygen, which in turn increased weathering rates and
allowed for the evolution of animal life; how microbial life on land
increased the formation of soil, which in turn allowed for the
evolution of land plants; or how the evolution of corals created reefs
that altered patterns of erosion and deposition along coastlines and
provided habitats for new life.]

Earth and Space Sciences
ESS3 - Earth and Human Activity
Concep
t

Natural
Resources

A

Middl
e
Schoo
l
6-8.ESS3.A.1 Construct a scientific explanation based on
evidence for how the uneven distributions of Earth’s mineral,
energy, and groundwater resources are the result of past
and current geoscience processes and human activity.
[Clarification Statement: Emphasis is on how these resources
are limited and typically non-renewable, and how their
distributions are significantly changing as a result of removal
by humans. Examples of uneven distributions of resources as
a result of past processes include but are not limited to
petroleum (locations of the burial of organic marine
sediments and subsequent geologic traps), metal ores
(locations of past volcanic and hydrothermal activity
associated with subduction zones), and soil (locations of
active weathering and/or deposition of rock).]

High School

9-12.ESS3.A.1 Construct an explanation based on evidence for how the
availability of natural resources, occurrence of natural hazards, and changes
in climate have influenced human activity. [Clarification Statement: Examples
of key natural resources include access to fresh water, regions of fertile soils
such as river deltas, and high concentrations of minerals and fossil fuels.
Examples of natural hazards can be from interior processes (such as volcanic
eruptions and earthquakes), surface processes (such as tsunamis, mass
wasting and soil erosion), and severe weather. Examples of the results of
changes in climate that can affect populations or drive mass migrations
include changes to sea level, regional patterns of temperature and
precipitation, and the types of crops and livestock that can be raised.]
9-12.ESS3.A.2 Evaluate competing design solutions for developing, managing,
and utilizing energy and mineral resources based on economic, social, and
environmental cost-benefit ratios. [Clarification Statement: Emphasis is on the
conservation, recycling, and reuse of resources (such as minerals and metals)
where possible, and on minimizing impacts where it is not. Examples include
developing best practices for agricultural soil use, mining (for coal, tar sands,
and oil shale), and pumping (for petroleum and natural gas). Science
knowledge indicates what can happen in natural systems—not what should
happen.]

Earth and Space Sciences

Natural Hazards

B

Human Impacts on Earth's Systems

C

6-8.ESS3.B.1 Analyze and interpret data on natural hazards to
forecast future catastrophic events and inform the development of
technologies to mitigate their effects. [Clarification Statement:
Emphasis is on how some natural hazards, such as volcanic eruptions
and severe weather, are preceded by phenomena that allow for
reliable predictions, but others, such as earthquakes, occur suddenly
and with no notice, and thus are not yet predictable. Examples of
natural hazards can be taken from interior processes (such as
earthquakes and volcanic eruptions), surface processes (such as
mass wasting and tsunamis), or severe weather events (such as
hurricanes, tornadoes, and floods). Examples of data can include the
locations, magnitudes, and frequencies of the natural hazards.
Examples of technologies can be global (such as satellite systems to
monitor hurricanes or forest fires) or local (such as building
basements in tornado-prone regions or reservoirs to mitigate
droughts).]

6-8.ESS3.C.1 Analyze data to define the relationship for how
increases in human population and per-capita consumption of natural
resources impact Earth's systems. [Clarification Statement: Examples
of data include grade-appropriate databases on human populations
and the rates of consumption of food and natural resources (such as
freshwater, mineral, and energy). Examples of impacts can include
changes to the appearance, composition, and structure of Earth’s
systems as well as the rates at which they change.]
6-8.ESS3.C.2 Apply scientific principles to design a method for
monitoring and minimizing a human impact on the environment.
[Clarification Statement: Examples of the design process include
examining human environmental impacts, assessing the kinds of
solutions that are feasible, and designing and evaluating solutions
that could reduce that impact. Examples of human impacts can
include water usage (such as the withdrawal of water from streams
and aquifers or the construction of dams and levees), land usage
(such as urban development, agriculture, or the removal of
wetlands), and pollution (such as of the air, water, or land).]

9-12.ESS3.C.1 Create a computational simulation to illustrate the
relationships among management of natural resources, the
sustainability of human populations, and biodiversity. [Clarification
Statement: Examples of factors that affect the management of
natural resources include costs of resource extraction and waste
management, per-capita consumption, and the development of new
technologies.
Examples of factors that affect human sustainability include
agricultural efficiency, levels of conservation, and urban
planning.]
9-12.ESS3.C.2 Evaluate or refine a technological solution that
reduces impacts of human activities on natural systems in order to
restore stability and or biodiversity of the ecosystem as well as
prevent their reoccurrences. [Clarification Statement: Examples of
human activities could include forest fires, acid rain, flooding, urban
development, pollution, deforestation, and introduction of an
invasive species.]

Earth and Space Science

Global Climate Change

D

6-8.ESS3.D.1 Analyze evidence of the factors that have caused the
change in global temperatures over the past century. [Clarification
Statement: Examples of factors include human activities (such as
fossil fuel combustion, cement production, and agricultural activity)
and natural processes (such as changes in incoming solar radiation
or volcanic activity). Examples of evidence can include tables,
graphs, and maps of global and regional temperatures, atmospheric
levels of gases such as carbon dioxide and methane, and the rates of
human activities.]

9-12.ESS3.D.1 Analyze geoscientific data and the results from global
climate models to make an evidence-based forecast of the current
rate of global or regional climate change and associated future
impacts to Earth systems. [Clarification Statement: Examples of
evidence, for both data and climate model outputs, are for climate
changes (such as precipitation and temperature) and their associated
impacts (such as on sea level, glacial ice volumes, or atmosphere and
ocean composition).]
9-12.ESS3.D.2 Predict how human activity affects the relationships
between Earth systems in both positive and negative ways.
[Clarification
Statement: Examples of Earth systems to be considered are the
hydrosphere, atmosphere, cryosphere, geosphere, and/or
biosphere.]

Engineering, Technology, and Application of Science

Defining and
Delimiting
Engineering
Problems

ETS1 - Engineering Design
Concep
Middle
t
School
A
6-8.ETS1.A.1 Define the criteria and constraints of a design
problem with sufficient precision to ensure a successful solution,
taking into account relevant scientific principles and potential
impacts on people and the natural environment that may limit
possible solutions.

Developing
Possible
Solutions

B

Optimizing the
Solution
Process

C

6-8.ETS1.B.1 Evaluate competing design solutions using a systematic
process to determine how well they meet the criteria and constraints
of the problem.
6-8.ETS1.B.2 Analyze data from tests to determine similarities
and differences among several design solutions to identify the
best characteristics of each that can be combined into a new
solution to better meet the criteria for success.
6-8.ETS1.B.3 Develop a model to generate data for iterative testing
and modification of a proposed object, tool, or process such that an
optimal design can be achieved.

High
School
9-12.ETS1.A.1 Analyze a major global challenge to specify
qualitative and quantitative criteria and constraints for solutions
that account for societal needs and wants.
9-12.ETS1.A.2 Design a solution to a complex real-world problem
by breaking it down into smaller, more manageable problems that
can be solved through engineering.

9-12.ETS1.B.1 Evaluate a solution to a complex real-world problem
based on prioritized criteria and trade-offs that account for a range
of constraints, including cost, safety, reliability, and aesthetics as
well as possible social, cultural, and environmental impacts.
9-12.ETS1.B.2 Use a computer simulation to model the impact of
proposed solutions to a complex real-world problem with
numerous criteria and constraints on interactions within and
between systems relevant to the problem.

