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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 st
Century
● Developing caring, productive, and responsible citizens
● Strong engagement of family and community
● A safe, secure, and nurturing school environment
●
●
●
●
●

➢ 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
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District Goals
For planning purposes, five overarching goals have been developed. These goals are statements of
the key functions of the school district.
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.
2. Highly qualified staff
● Recruit, attract, develop, and retain highly qualified staff to carry out the District’s
mission, vision, goals, and objectives.
3. Facilities, Support, and Instructional Resource
● Provide and maintain appropriate instructional resources, support services, and
functional and safe facilities.
4. Parent and Community Involvement
● Promote, facilitate and enhance parent, student, and community involvement in district
educational programs.
5. 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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7-12 Industrial Technology Course Descriptions
Middle School:
7th grade Exploratory Technology - semester


This program is an 18 week course exploring industrial technology. The curriculum revolves around
three major areas of study: communication, production, and transportation. This program responds
to the needs of all students undergoing rapid physical, emotional, social, and intellectual growth of
this middle school age group. This course is designed to provide active learning situations in
technology emphasizing problem solving, creativity, and cooperation. Lab fee of approximately $20
for upgraded materials for projects.

8th Grade Industrial Technology - semester


This program is an 18 week course exploring industrial technology. The curriculum revolves around
three major areas of study: communication, production, and transportation. This program responds
to the needs of all students undergoing rapid physical, emotional, social, and intellectual growth of
this middle school age group. This course is designed to provide active learning situations in
technology emphasizing problem solving, creativity, and cooperation. Lab fee of approximately $20
for upgraded materials for projects.

Middle School Robotics - semester
 This is a beginning course in robotics. We will be utilizing various robotics kits and materials. The

objective of this course is to introduce the student to basic programming as well as problem solving
strategies. This course will involve students in the development, building and programming of
a robot. Students will work hands-on in teams to design, build, program and document their
progress. Topics may include motor control, gear ratios, torque, friction, sensors, program loops,
decision-making, and timing sequences.

High School:
Home Repairs - semester


Home Repairs provides the basic information needed to understand and use hand tools, power tools,
fasteners, and assorted building material for the repair and maintenance of your future home. You
will gain knowledge of the structure of a home and the skills and techniques used in carpentry,
plumbing, electricity, and other building trades. Proper maintenance of all housing systems will be
stressed to prevent costly repairs. The lab fee covers a variety of materials for projects done in class.

Graphic and Electronic Media - Semester


Graphic and Electronic Media is an introduction to many different technologies. Fun, interactive
learning tools help promote science, technology, engineering, and math. This class offers design,
visualization, and simulation capabilities so students can easily transition between 2D and 3D design
environments, and fully experience their creative ideas digitally. The possibilities of software
applications the students will be introduced to are engineering, architecture, video editing and
special effects. For further explanation see the Industrial Technology instructor.

Design & Machining Process - full year


Both boys and girls can learn the basic procedures for using common hand tools, portable power
tools and industrial grade material processing tools. Each student is required to wear safety glasses
in the lab. Problem solving and decision making is a key component of this class. First semester is
reserved for learning safety procedures, materials, and hand and power equipment through
bookwork, lecture and producing an instructor designed project. Second semester students will
develop and produce a project of their own design.
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Advanced Design & Machine Processes - full year


This is an advanced lab class in which the student chooses from a variety of projects on an individual
basis. These include, but are not limited to woodworking, school improvement projects,
maintenance, landscaping, and building. About 95% of the student grade will be based upon the
actual construction of a series of projects. There are no specific required projects. Students are to
design and construct a project(s) of their own choosing. The total cost for course will depend upon
the amount of materials used. Students are required to pay for the materials to complete each
project. (Unless it is a school improvement project)

Robotics - semester


This is a beginning course in robotics. We will be utilizing various robotics kits and materials. The
objective of this course is to introduce the student to basic programming as well as problem solving
strategies. This course will involve students in the development, building and programming of a
robot. Students will work hands-on in teams to design, build, program and document their progress.
Topics may include motor control, gear ratios, torque, friction, sensors, program loops, decisionmaking, and timing sequences.

Advanced Robotics - full year


Students will dive deeper into the field of robotics using various and more advanced robotic
platforms. Students will work hands-on in teams to design, build, program and document their
progress. Students will participate in various competitions throughout the course. Some after school
participation, robot builds, and weekend competitions will be required.

Video Production Live - full year


This exciting class gives students the opportunity to work in a live production environment similar
to that of Cardinals or Blues television production. Students use teamwork and problem solving
skills to set up and run live game productions. Students will plan, film and edit team intro videos,
player profiles, and other video board content. They also get to display their own creative content
on the videoboard during games and assemblies.

Video Production Short Film - full year


This exciting class gives students the opportunity to be creative with video projects ranging from
commercials to music videos to film festival quality short films. Students are in charge of projects
from concept to completion. They develop storylines, characters and scripts as well as plan shots,
film, and edit video, audio, and effects.

Project Lead The Way Introduction to Engineering Design - full year


Students will dig deep into the engineering design process, applying math, science, and engineering
standards to hands-on projects like designing a new toy or improving on an existing product. They
will work both individually and in teams to design solutions to a variety of problems using 3-D
modeling software and use an engineering notebook to document their work. This is the
introductory Project Lead the Way (PLTW) course in the Engineering pathway.

Project Lead The Way Principles of Engineering - full year


Through problems that engage and challenge, students explore a broad range of engineering topics,
including mechanisms, the strength of materials and structures, automation, and motion. Students
develop skills in problem solving, research, and design while learning strategies for design process
documentation, collaboration, and presentation. Then, they apply what they know to take on
challenges like designing a self-powered car.

Project Lead The Way Civil Engineering and Architecture - full year (curriculum for this course

will be developed during the 19-20 school year)
 Students learn important aspects of building and site design and development. They apply math,
science, and standard engineering practices to design both residential and commercial projects and
document their work using 3-D architectural design software.
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7-12 Industrial Technology Rationale
The Industrial Technology Program of the School District of the City of St. Charles offers a diverse
program of developmental, sequential and creative learning experiences common to the industrial
world of work. This program enhances each student’s self-esteem, eagerness to learn, and
intellectual curiosity. The natural approach to industrial technology instruction considers the
continual evolution reflected by constant and rapid changes inherent in modern industry. The
Industrial Technology Program illustrates the practical applications of our district’s core subjects.
There is a firm professional commitment by the teaching staff to stay abreast of these changes and
to implement current teaching approaches and technologies within the industrial technology field.

7-12 Industrial Technology Program GoaIs
Goal 1: Understanding of the major technological systems and their key concepts and interactions.
Analyzing current and emerging technological systems to determine their structure, composition
and processes; Selecting and using appropriate technological tools and systems to address basic
needs and/or extend human capabilities; Understanding and applying key components,
subsystems, materials/processing systems; Applying and reinforcing mathematics, science,
language arts, the social sciences, the fine arts and other disciplines through analysis, design use
and evaluation of technological systems.
Goal 2: An ability to apply generalized and specific technological procedures. Demonstrating safe,
effective and creative use of resources by individuals or groups in performing general (e.g.,
engineering, problem-solving…) and specific (construction, transmitting, testing…) technological
procedures; Selecting and using tools, materials and processes appropriate to each stage in
technological problem-solving; Applying technological procedures to access, process, create, store
and communicate information; Selecting, processing, recycling and disposing of natural or
synthetic materials for application in communication, production and transportation; Selecting,
controlling and applying the energy and power processes in communication, production and
transportation.
Goal 3: Understanding of the interactive relationships that technology has with society, culture and
the environment. Interpreting technological changes, trends and their relations to society, culture
and the environment; Identifying and analyzing how major technological inventions and
innovations have influenced and continue to impact cultural values; Understanding ways in which
cultural values and societal norms, in a global society, lead to the selection and development of
technological innovations; Assessing the economic and consumer implications of technological
products and procedures; Projecting and assessing the effects of alternative technological futures
on society, culture and the environment.
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7-12 Industrial Technology Enduring Understandings/Learner Outcomes
7th Grade Exploratory Technology & 8th Grade Industrial Technology
1. Increase each student’s safety awareness while using tools and machines.
2. Allow students to function in a natural and realistic setting with regard to the world of work
through hands on activities.
3. Increase each student’s awareness of various career opportunities related to Industrial
Technology education.
4. Develop each student’s visual communication skills.
5. Strengthen each student’s math, science and English skills while enriching his/her history
knowledge.
6. Help increase each student’s desire to learn.
Robotics (MS and HS)
1. Design, build, and program a robot to do basic functions.
2. Create or construct a pre-determined robot build.
3. Use the design process to build a robot to solve a specific problem.
4. Program a robot to operate using a remote control.
5. Apply the skills acquired in math, reading, writing, and science into technology.
6. Employ the problem solving process to reach technical solutions through computers and
technology activities.
Advanced Robotics
1. Use programming tools to create autonomous and driver controlled software.
2. Apply the design process to solve many different types of problems.
3. Plan and assemble a robot capable of accomplishing a given task.
4. Use building and programming skills to create functional robots.
5. Run tests and gather information to effectively evaluate solutions.
6. Apply communication, teamwork, and problem solving skills to everyday life situations.
7. Demonstrate work habits and attitudes that will enable students to live as a productive,
cooperative, and intelligent consumer of skills and services provided by the various
technological fields.
Home Repairs
1. Gain knowledge of types of work activities associated with the home.
2. Obtain a knowledge in the building and mechanical systems dealing with residential
construction.
3. Gain exploratory experiences in activities relating to home repairs.
4. Read, interpret, or make simple sketches that are descriptive of objects and activities to be
constructed or repaired in the home.
5. Select wisely, care for, and use properly and safely, the various tools and materials that
would be used in the repair and maintenance of the home.
6. Demonstrate work habits and attitudes that will enable students to live as a productive,
cooperative, and intelligent consumer of skills and services provided by the construction
and maintenance trades.
7. Demonstrate consumer knowledge and appreciation of the workmanship, tools, materials,
and design of products in the home.
8. Demonstrate procedures for finishing drywall, wiring different types of circuits,
cutting/laying out tile, mixing concrete, finishing carpentry.
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Design & Machining Process
1. Solve a variety of industry/real life related problems
2. Demonstrate understanding of standard measurement
3. Demonstrate proper safety and use of tools for working in an industry setting.
4. Design a project, plan a procedure, and complete a bill of materials.
5. Select wisely, care for, and use properly and safely, the various tools and materials that are
used in the manufacture of a product.
6. Demonstrate understanding of various assembly techniques.
7. Gain exploratory experiences in activities related to manufacturing.
8. Follow and identify project plan and its components.
9. Demonstrate work habits and attitudes that will enable students to live as productive
citizens in society.
Advanced Design & Machine Processes
1. Gain knowledge and demonstrate advanced techniques and procedures in woodworking,
school improvement projects, maintenance, landscaping, and building.
2. Gain knowledge and demonstrate the planning and preparation of bills of material, stock
cutting list, cutting diagrams, and other associated costs.
3. Demonstrate knowledge in the appreciation of craftsmanship, materials, tools and
construction of various projects.
4. Demonstrate advanced knowledge of various assembly techniques.
5. Demonstrate work habits and attitudes that will enable students to live as a productive,
cooperative, and intelligent consumer of skills and services provided by the construction
and maintenance trades.
Graphic and Electronic Media
1. Gain knowledge in the areas of 2-Dimensional Design, 3-Dimensional Design, rendering and
Animation.
2. Will be introduced to the fields of engineering, architecture, and graphic communication
design.
3. Apply the skills acquired in math, reading, writing, and science to industrial technology.
4. Learn the steps of transitioning from 2D to 3D and producing a completed computer
designed product.
5. Employ the problem solving process to reach technical solutions through computers and
technology activities.
6. Create a video using various software programs and determine elements of good
composition and design when filming.
7. Build robots and program them using the design process.
Video Production Live and Short Film
1. Students will be able to independently use their learning to operate and care for video
production equipment.
2. Use production software to create well thought out videos.
3. Assess, troubleshoot, and solve technological problems.
4. Demonstrate understanding of elements of good composition and design.
5. Apply communication, teamwork, and problem solving skills to everyday life situations.
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PLTW Introduction to Engineering Design
1. Sketch isometric, oblique, perspective, and multi-view sketches of various objects.
2. Demonstrate understanding of measurement and precision.
3. Demonstrate understanding of statistics to organize, analyze, interpret, and present
measurement data.
4. Create models to address different needs and to inform design decisions.
5. Effectively communicate technical information using the drafting, dimensioning, and
tolerancing standards of design language.
6. Demonstrate work habits and attitudes that will enable students to live as productive
citizens in society.
PLTW Principles of Engineering
1. Use mathematical, computational, and/or algorithmic representations of phenomena or
design solutions to describe and/or support claims and/or explanations.
2. Understand an engineering design process is an iterative, systematic approach to problem
solving.
3. Understand how energy and power are essential for the construction of a system and its
function.
4. Understand that the integrity of physical systems are dependent on their material
properties and structural design.
5. Understand how a control system is integrated into a larger system as a means to coordinate
input and output devices.
6. Understand the use of fluid power as a control system.
7. Apply statistics to analyze testing results such as ballistic motion.
8. Describe free-fall motion of a projectile as having constant velocity in the horizontal
direction and uniformly accelerating motion in the vertical direction.
PLTW Civil Engineering and Architecture
1. Describe the differences between Civil Engineering and Architecture and the roles of each
during the design process.
2. Describe current Civil Engineering and Architectural common practices that must be
identified and utilized to develop a viable solution to a project.
3. Recognize that a client’s needs and desires are all essential components of a project.
4. Use building codes and requirements to define and constrain the location of structures,
utilities, and landscape components placed on a site.
5. Demonstrate understanding of site considerations and the importance of it to the function of
the building.
6. Demonstrate understandings of the utilities/services required for building structures.
7. Apply the principles and foundations of art that will enhance the form and function of a
design project.
8. Investigate how a responsible designer takes into consideration the environment,
aesthetics, structural integrity, available materials and their properties, and the safety of its
occupants.
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Curriculum and Proficiency Scales
7th Grade Exploratory Technology
Grade level(s): 7th grade
Course Rationale

Course Description

Combining the rough woodshop tools/ measurement skills with a
problem solving mindset, with modern technology prepares the students
to solve problems that do not exist yet.

This program is an 18 week course exploring industrial technology. The
curriculum revolves around three major areas of study: communication,
production, and transportation. This program responds to the needs of all
students undergoing rapid physical, emotional, social, and intellectual
growth of this middle school age group. This course is designed to provide
active learning situations in technology emphasizing problem solving,
creativity, and cooperation.

Transfer Goals/Big Ideas
Students will gain knowledge and experience in the following standards.
1. Problem Solving
2. Measurement Skills
3. Tool Skills
4. Finishing Skills
5. 2/3D Design
Priority Missouri Learning Standards/National Standards
ITSE Standards
https://www.iste.org/standards/for-students
4A - Students know and use a deliberate design process for generating ideas, testing theories, creating innovative artifacts or solving authentic
problems.
4B - Students select and use digital tools to plan and manage a design process that considers design constraints and calculated risks.

12

Unit 1 Problem Solving
Standards

Transfer Goal(s) /Big Ideas

ITSE Standards 4A

Problem Solving

Enduring Understandings
Each student will gain knowledge to
solve a variety of industry/ real life
related problems

Essential Questions
What process would you use to solve a
problem that doesn't exist yet? Why?

Learning Targets
Students will…
1. Identify problem solving process
2. Apply problem solving process to existing real world problems

Unit Duration:
Ongoing throughout the semester
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Unit 2 : Measurement Skills
Standards
ITSE Standards 4B

Transfer Goal(s) /Big Ideas
Measurement Skills

Enduring Understandings
Students will understand standard
measurement to ⅛” of accuracy

Essential Questions
Why is accuracy important when
measuring?

Learning Targets
Students will…
1. Identify difference in standard and metric measuring systems.
2. Measure to ⅛” accuracy.
3. Identify the proper tool to measure the proper item.
Unit Duration:
Ongoing throughout the semester
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Unit 3: Tool Skills
Standards
ISTE Standards 4B

Transfer Goal(s) /Big Ideas
Tool Skills

Enduring Understandings
Each student will be able to identify
and select appropriate tool for
desired task with accurate results
while complying to all safety
regulations.

Essential Questions
What factors help decide tool
selection? Why is proper setup so
important to getting accurate results and
avoiding injuries?

Learning Targets
Students will…
1. Learn and practice tool and shop safety
2. Use proper tool for the proper job cutting with accuracy
3. Learn proper vocabulary terms
Unit Duration:
Ongoing throughout the semester
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Unit 4: Finishing Skills
Standards
ITSE Standards 4A

Transfer Goal(s) /Big Ideas
Finishing Skills: Sanding, Painting, Staining, and Sealing

Enduring Understandings
Each student will be able to identify, and use the
proper finishing process for desired results

Essential Questions
What are the different types of
finishes? What are the steps in the
finishing process?

Learning Targets
Students will…
1. Identify types of finishes
2. Properly apply the best finish

Unit Duration:
Ongoing throughout the semester
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Unit 5: 2D/3D Design
Standards
ITSE Standards 4A

Transfer Goal(s) /Big Ideas
Drafting 2D and 3D designs

Enduring Understandings
Students will understand that you must be able to
follow and identify project plans and its
components in order for your project to come out
correctly.

Essential Questions
Why is it important to follow a
universal template when designing
plans?

Learning Targets
Students will…
1. Properly read and create 2D/3D design plans.

Unit Duration:
Ongoing throughout the semester
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Assessment Evidence
Rubric/Scoring

Assessment

Rubrics/SBG Hybrid
50% Formative assessment
50% Projects

Vocabulary/ formative assessment for base knowledge
Projects to demonstrate learned skills

Learning Plan

Week(s) Topic

Resources/Texts

Learning Targets

1
2
3
4
5
6-18

Internet sources

Students will...

Intro to measurement
Intro to 2D/3D Design
Intro to Tool Skills
Intro to Problem solving
Intro to Finish Skills
Project 1 Candy Dispenser
Project 2 Name Tag
Project 3 Games
Project 4 Choice project








Select the best tool to measure, and measure to
1/16th of an inch accuracy
Draw, and dimension plans with no errors in
multi-view, and isometric drawings
Select the proper tool for the job while
maintaining no error margin
Identify every step of the problem solving
process. Solve the problem with many options
that fit the problems solution perfectly
Identify and select the proper choice for finish
with, and teach the skills to others

Assessment

Formative/ Project
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8th Grade Industrial Technology
Grade level(s): 8th grade
Course Rationale

Course Description

Combining the rough woodshop tools/ measurement skills with a problem
solving mindset, with modern technology prepares the students to solve
problems that do not exist yet.

This program is an 18 week course exploring industrial technology. The
curriculum revolves around three major areas of study: communication,
production, and transportation. This program responds to the needs of all
students undergoing rapid physical, emotional, social, and intellectual
growth of this middle school age group. This course is designed to provide
active learning situations in technology emphasizing problem solving,
creativity, and cooperation.

Transfer Goals/Big Ideas
Students will gain knowledge and experience in the following standards.
1. Problem Solving
2. Measurement Skills
3. Tool Skills
4. Finishing Skills
5. 2/3D Design

Priority Missouri Learning Standards/National Standards
ITSE Standards
https://www.iste.org/standards/for-students
4A - Students know and use a deliberate design process for generating ideas, testing theories, creating innovative artifacts or solving authentic problems.
4B - Students select and use digital tools to plan and manage a design process that considers design constraints and calculated risks.
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Unit 1 Problem Solving
Standards
ITSE Standards 4A

Transfer Goal(s) /Big Ideas
Problem Solving

Enduring Understandings
Each student will gain knowledge to solve a
variety of industry/ real life related
problems

Essential Questions
What process would you use to solve a problem that
doesn't exist yet? Why?

Learning Targets
Students will…
1. Identify problem solving process
2. Apply problem solving process to existing real world problems

Unit Duration:
Ongoing throughout the semester
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Unit 2 : Measurement Skills
Standards
ITSE Standards 4B

Transfer Goal(s) /Big Ideas
Measurement Skills

Enduring Understandings
Students will understand standard
measurement to ⅛” of accuracy

Essential Questions
Why is accuracy important when
measuring?

Learning Targets
Students will…
1. Identify difference in standard and metric measuring systems.
2. Measure to ⅛” accuracy.
3. Identify the proper tool to measure the proper item.
Unit Duration:
Ongoing throughout the semester
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Unit 3: Tool Skills
Standards
ITSE Standards 4B

Transfer Goal(s) /Big Ideas
Tool Skills
Enduring Understandings

Essential Questions

Each student will be able to
What factors help decide tool selection? Why is
identify and select appropriate tool proper setup so important to getting accurate
for desired task with accurate
results and avoiding injuries?
results while complying to all
safety regulations.
Learning Targets
Students will…
1. Learn and practice tool and shop safety
2. Use proper tool for the proper job cutting with accuracy
3. Learn proper vocabulary terms
Unit Duration:
Ongoing throughout the semester
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Unit 4: Finishing Skills
Standards
ITSE Standards 4A

Transfer Goal(s) /Big Ideas
Finishing Skills: Sanding, Painting, Staining, and Sealing

Enduring Understandings
Each student will be able to identify, and
use the proper finishing process for
desired results

Essential Questions
What are the different types of
finishes? What are the steps in
the finishing process?

Learning Targets
Students will…
1. Identify types of finishes
2. Properly apply the best finish

Unit Duration:
Ongoing throughout the semester
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Unit 5: 2D/3D Design
Standards
ITSE Standards 4B

Transfer Goal(s) /Big Ideas
Drafting 2D and 3D designs

Enduring Understandings
Students will understand that
you must be able to follow and
identify project plans and its
components in order for your
project to come out correctly.

Essential Questions
Why is it important to follow a universal
template when designing plans?

Learning Targets
Students will…
1. Properly read and create 2D/3D design plans.

Unit Duration:
Ongoing throughout the semester
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Assessment Evidence
Rubric/Scoring

Assessment

Rubrics/SBG Hybrid
50% Formative assessment
50% Projects

Vocabulary/ formative assessment for base knowledge
Projects to demonstrate learned skills

Learning Plan
Week(s) Topic

Resources/Texts Learning Targets

1
2
3
4
5
6-18

Internet sources

Intro to
measurement
Intro to 2D/3D
Design
Intro to Tool Skills
Intro to Problem
solving
Intro to Finish
Skills
Project 1 Shelf
Project 2 Sign
Project 3 Games
Project 4 Choice
project

Assessment

Students will demonstrate...






Select the best tool to measure, and measure to 1/16th of an inch accuracy
Draw, and dimension plans with no errors in multi-view, and isometric
drawings
Select the proper tool for the job while maintaining no error margin
Identify every step of the problem solving process. Solve the problem with
many options that fit the problems solution perfectly
Identify and select the proper choice for finish with, and teach the skills to
others

Formative/
Project

25

Proficiency Scales – 7th Grade Exploratory Technology/8th grade Industrial Technology
Exploratory Tech/Industrial Tech

Topic/Objective: 2D/3D Design
Level: 7th/8th grade
Score
4.0

Sample Tasks

In addition to Score 3.0, in-depth inferences and applications that go beyond what
was taught.
 Draw, and dimension plans with no errors in multi-view, and isometric drawings
3.5

Score
3.0



Score
2.0

Students will build a 3d shape out of blocks and draw it in multiview drawing, using 1” border and ⅛” accuracy.



Students will be able to draw any project in a multi-view drawing
format.



Vocabulary / formative assessment



Draw multi-view drawing with ½” accuracy.

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

2.5



Draw, and dimension plans with no errors in multi-view drawing

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 Isometric, Multiview, Square,
 performs basic processes, such as:
o Draw and dimension plans with 1-3 errors in multi-view drawing
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.

26

Exploratory Tech/Industrial Tech

Topic/Objective: Measurement Skills
Level:7th/8th
Score
4.0

Sample Tasks
In addition to Score 3.0, in-depth inferences and applications that go beyond what was taught.
 Select the best tool to measure, and measure to 1/16th of an inch accuracy

3.5
Score
3.0



Score
2.0

Measure a board with the proper tool, cut and
measure with ⅛” accuracy



Measure, cut and draft a 6 sided dice



Vocabulary/ Formative assessment



Measure to ½” accuracy

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

2.5



Select the best tool , and measure to ⅛” accuracy

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:
 Square, flush, level,



performs basic processes, such as:
 Measure to ¼” accuracy

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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Exploratory Tech/Industrial Tech
Topic/Objective: Problem Solving
Level: 7th/ 8th
Score
4.0

Sample Tasks
In addition to Score 3.0, in-depth inferences and applications that go beyond what was taught.
 Identify every step of the problem solving process. Solve the problem with many options that fit the
problems solution perfectly

3.5
Score
3.0



Score
2.0

Build a Balsa wood bridge. With 3
requirements.



Make a car with a mouse trap



Vocabulary/ formative assessment



Understand the word problem

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

2.5



Identify the problem solving process, and solve the problem with more than 1 solution

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:
 Problem solving process, Observe, Restraints, Deliverables, etc...



performs basic processes, such as:
 Identify the problem solving process, and its steps, but not able to solve the problem

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.
 Identify that a problem needs to be solved, but not every step of the problem solving process

Score
0.0

Even with help, no understanding or skill demonstrated.
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Exploratory Tech/Industrial Tech
Topic/Objective: Tool Skills
Level:7th and 8th
Score
4.0

Sample Tasks

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

3.5
Score
3.0



Score
2.0

Select the proper tool for the job while maintaining
no error margin



Select the proper tool for the job and achieve
accuracy of ⅛”



Select the proper tool and achieve ¼” accuracy



Can identify the tools to select from. Achieves
accuracy of ½”

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

2.5



Demonstrate proper use of tools with accuracy of 1/8 “

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:
 1/4”, 1/8”, exact measurement



performs basic processes, such as:
 Demonstrate proper use of tools with accuracy of 1/4

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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Robotics
Grade level(s): Middle School (7-8) or High School (9-12)

Credits earned: 1/2

Course Rationale

Course Description

The rationale behind Robotics would introduce students to
several different areas of the Lego Mindstorms Robotics
Program. Some of the fields the students will be introduced to are
designing, building and programming robots. This class develops
a foundation which leads to higher levels of exploration in these
design fields.

This is a beginning course in robotics. We will be utilizing various robotics kits and
materials. The objective of this course is to introduce the student to basic
programming as well as problem solving strategies. This course will involve students
in the development, building and programming of a robot. Students will work handson in teams to design, build, program and document their progress. Topics may
include motor control, gear ratios, torque, friction, sensors, program loops, decisionmaking, and timing sequences.

Transfer Goals/Big Ideas
1. Gain knowledge in the areas of 2-Dimensional Design, 3-Dimensional Design.
2. Will be introduced to the fields of engineering, architecture, and graphic communication design.
3. Apply the skills acquired in math, reading, writing, and science to the content into technology and conversely.
4. Employ the problem solving process to reach technical solutions through computers and technology activities.
Priority Missouri Learning Standards/National Standards
Standards for Technological Literacy - Standard 11 - Identify a design problem, Identify criteria and constraints, refine the design, evaluate the design,
develop a product or system using quality control, reevaluate final solution(s). https://www.iteea.org/File.aspx?id=67767&v=b26b7852
ITSE Standards
https://www.iste.org/standards/for-students
4A - Students know and use a deliberate design process for generating ideas, testing theories, creating innovative artifacts or solving authentic problems.
4B - Students select and use digital tools to plan and manage a design process that considers design constraints and calculated risks.
4C - Students develop, test and refine prototypes as part of a cyclical design process.
4D - Students exhibit a tolerance for ambiguity, perseverance and the capacity to work with open-ended problems.
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Unit 1: Design
Standards
Standards for Technological Literacy - Standard 11
ISTE 4 A, B, C, D

Transfer Goal(s) /Big Ideas
Gain knowledge in the areas of 2-Dimensional Design, 3-Dimensional Design.
Will be introduced to the fields of engineering, architecture, and graphic
communication design.
Apply the skills acquired in math, reading, writing, and science to the content into
technology and conversely.
Employ the problem solving process to reach technical solutions through
computers and technology activities.
Enduring Understandings
Students will Design, Build, and
Program a robot to do basic functions.

Essential Questions
What are the steps to program motors
and sensors to complete tasks?
How will you design your Robot?
What are the steps involved from start to
finish in the Design Process?

Learning Targets
Students will be able to demonstrate the importance of the design process through brainstorming and following their instructions for each set of problems.
Unit Duration:
Ongoing throughout the semester
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Unit 2: Robot Build
Standards
Standards for Technological Literacy - Standard 11
ISTE 4 A, B, C, D

Transfer Goal(s) /Big Ideas
Gain knowledge in the areas of 2-Dimensional Design, 3-Dimensional Design.
Will be introduced to the fields of engineering, architecture, and graphic
communication design.
Apply the skills acquired in math, reading, writing, and science to the content
into technology and conversely.
Employ the problem solving process to reach technical solutions through
computers and technology activities.
Enduring Understandings
Students will create or construct a
predetermined robot build.

Essential Questions
What are the steps to building your
Robot to completion?
How will you build your Robot?

Learning Targets
Students will be able to build their robots according to the design they came up with or a design that was given to them.

Unit Duration:
Ongoing throughout the semester
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Unit 3: Autonomous Programming
Standards
Standards for Technological Literacy - Standard 11

Transfer Goal(s) /Big Ideas
Gain knowledge in the areas of 2-Dimensional Design, 3-Dimensional Design.
Will be introduced to the fields of engineering, architecture, and graphic
communication design.
Apply the skills acquired in math, reading, writing, and science to the content into
technology and conversely.
Employ the problem solving process to reach technical solutions through computers
and technology activities.
Enduring Understandings

Essential Questions

Students will program the robot to
How will you program your robot?
operate on its own just using the coding What step are you going to take in order to
they created
ensure that the robot will function
according to the specifications?
Learning Targets
Students will be able to program their robots in autonomous mode according to the design they came up with or a design that was given to them.

Unit Duration:
Ongoing throughout the semester
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Unit 4: Driver Controlled Programming
Standards
Standards for Technological Literacy - Standard 11

Transfer Goal(s) /Big Ideas
Gain knowledge in the areas of 2-Dimensional Design, 3-Dimensional Design.
Will be introduced to the fields of engineering, architecture, and graphic communication
design.
Apply the skills acquired in math, reading, writing, and science to the content into
technology and conversely.
Employ the problem solving process to reach technical solutions through computers and
technology activities.
Enduring Understandings

Essential Questions

Students will program the robot to operate What steps are you going to take in order to
by using a remote control to tell it where
ensure that the robot will function according
to go.
to the specifications?

Learning Targets
Students will be able to program their robots in driver controlled mode according to the design they came up with or a design that was given to them.

Unit Duration:
Ongoing throughout the semester
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Assessment Evidence
Rubric/Scoring

Assessment

The teacher will look at the design to make sure it meets all specifications. (Design)

Students will complete the design process for each
project.

The teacher will evaluate the final build of the robot to make sure the build has met all requirements.
(Build)
The teacher will evaluate the autonomous programing by how the robot performs the duties it was
assignment to complete. (Autonomous Programing)
The teacher will evaluate the driver controlled programing by how the robot performs the duties it
was assignment to complete. (Driver Controlled Programing)

Students will complete the build process for each
project.
Students will complete the autonomous programing
process for each project.
Students will complete the driver controlled
programing process for each project.
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Learning Plan

Week(s)

Topic

Resources/Texts

Learning Targets

Assessment

Design- Ongoing
throughout the
semester

Design Process

Teacher will provide
instruction from GM
Challenge, or Lego
Mindstorms programming.

Students will be able to complete a design
process that meets all criteria, the robot is
programmed, and the robot functions
according to the original constraints and
instructions.

Projects are built to
specifications

Teacher will provide
specifications from the GM
Challenge, or Lego
Mindstorms.

Robot build is completed
Students will be able to complete the
according to specifications.
robot build according to the specifications.

Teacher will provide
specifications from the GM
Challenge, or Lego
Mindstorms.

Students will be able to complete the
autonomous programming according to
the specifications.

Teacher will provide
specifications from the GM
Challenge, or Lego
Mindstorms.

Students will be able to complete the
driver controlled programming according
to the specifications.

Robot BuildOngoing throughout
the semester

Robot Build

Autonomous
Programming Ongoing throughout
the semester

Autonomous
Programming

Driver Controlled
Programming Ongoing throughout
the semester

Driver
Controlled
Programming

Autonomous programming is
completed according to
specifications.

Driver controlled programming
is completed according to
specifications.
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Proficiency Scales – Robotics (MS/HS)

Score
4.0
Score
3.0

Score
2.0

Score
1.0
Score
0.0

Strand 1: Design Process
Topic: 2D Designing
Grade: Robotics
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 utilize the basic functions of 2 Dimensional design software to set up and create a workspace
and template
 Designing a new project
 Designing a new template
The student exhibits no major errors or omissions.
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:
 Students are able to open a new project, create a workspace, and create a template individually.
 Students are able to demonstrate the basic functions of design software in isolation.

Sample Activities






Set up a new project
workspace
Set up template

Set up a new project
workspace

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.
With help, a partial understanding of some of the simpler details and processes and some of the more
complex ideas and processes.
0.5
With help, a partial understanding of the 2.0 content, but not the 3.0 content.
Even with help, no understanding or skill demonstrated.
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Score
4.0
Score
3.0

Score
2.0

Score
1.0
Score
0.0

Strand 2: Design Process
Topic: Measuring & Planning
Grade: Robotics
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:
 Students will be able to apply measurement, math scientific principles, and problem solving to
produce projects.
The student exhibits no major errors or omissions.
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:
 Students will be able demonstrate measurement skills, math scientific principles and the steps
to the problems solving process in isolation.

Sample Activities



This applies to all projects
throughout the semester



This applies to all projects
throughout the semester

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.
With help, a partial understanding of some of the simpler details and processes and some of
the more complex ideas and processes.
0.5
With help, a partial understanding of the 2.0 content, but not the 3.0 content.
Even with help, no understanding or skill demonstrated.
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Score
4.0
Score
3.0

Score
2.0

Strand 3: 2-Dimensional Design
Topic: AutoCAD Interface
Grade: Robotics
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:
 Students will be able to understand and utilize the AutoCAD interface. To create a
template and multi-view drawings





The student exhibits no major errors or omissions.
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:
 Students can demonstrate the use of AutoCAD tools in isolation

Appropriate use of tools
Personalize and change specific settings
Set up and use specific settings based on the
project being developed





Appropriate use of tools
Personalize and change specific settings
Set up and use specific settings based on the
project being developed

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

Sample Activities

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.
0.5
With help, a partial understanding of the 2.0 content, but not the 3.0 content.
Even with help, no understanding or skill demonstrated.
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Score
4.0
Score
3.0

Score
2.0

Score
1.0
Score
0.0

Strand 4: 2-Dimensional Design
Topic: Orthographic Projections
Grade: Robotics
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:
 Students will be able to produce orthographic projections within the software programs being used.
The student exhibits no major errors or omissions.
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:
 Students can identify orthographic projections as 3D shapes and can use the software to create 3D and
2D drawings based off of the orthographic drawings.

Sample Activities






Development of a multi-view
drawing
Development of 3D
Drawings.
Development of a multi-view
drawing

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.
With help, a partial understanding of some of the simpler details and processes and some of the more
complex ideas and processes.
0.5
With help, a partial understanding of the 2.0 content, but not the 3.0 content.
Even with help, no understanding or skill demonstrated.
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Score
4.0
Score
3.0

Score
2.0

Score
1.0
Score
0.0

Strand 5: Dimensioning
Topic: Dimensions
Grade: Robotics
In addition to Score 3.0, in-depth inferences and applications that go beyond what was taught.

Sample Activities

3.5
In addition to score 3.0 performance, in-depth inferences and applications with partial success.
The student:
 Students will be able to apply measurements, notes, and symbols to orthographic projections.




The student exhibits no major errors or omissions.



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:
 Students can demonstrate the use of tools in isolation. These tools include using the dimension
function to determine measurements. Students will also need to determine what type of dimension is
needed Ex: Linear, Diameter, or Radius.
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.
With help, a partial understanding of some of the simpler details and processes and some of the
more complex ideas and processes.
0.5
With help, a partial understanding of the 2.0 content, but not the 3.0 content.
Even with help, no understanding or skill demonstrated.





Appropriate use of tools
Personalize and change specific
settings
Set up and use specific settings
based on the project being
developed
Appropriate use of tools
Personalize and change specific
settings
Set up and use specific settings
based on the project being
developed

41

Score
4.0
Score
3.0

Score
2.0

Score
1.0
Score
0.0

Strand 6: Supplemental Views
Topic: Section & Auxiliary Views
Grade: Robotics
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:
 Students will be able to develop an auxiliary and section view
The student exhibits no major errors or omissions.
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:
 Students are able to develop supplemental views. Students are using skills they have learned is
previous lessons about basic tools such as line, offset, dimension in order to create a supplemental
view.

Sample Activities




Development of a section view
Development of an auxiliary view



Development of a section view

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.
With help, a partial understanding of some of the simpler details and processes and some of the
more complex ideas and processes.
0.5 With help, a partial understanding of the 2.0 content, but not the 3.0 content.
Even with help, no understanding or skill demonstrated.
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Score
4.0
Score
3.0

Score
2.0

Score
1.0
Score
0.0

Strand 7: Working Drawings
Topic: Working Drawing
Grade: Robotics
In addition to Score 3.0, in-depth inferences and applications that go beyond what was taught.

Sample Activities

3.5
In addition to score 3.0 performance, in-depth inferences and applications with partial success.
The student:
 Students will be able to develop a working drawing.



Development of a
working drawing

The student exhibits no major errors or omissions.
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:
 Students are able to complete portions of the working drawing. Students are using skills they have learned is
previous lessons about basic tools such as line, offset, dimension in order to create a working drawing.



Development of a
working drawing

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.
With help, a partial understanding of some of the simpler details and processes and some of the more
complex ideas and processes.
0.5
With help, a partial understanding of the 2.0 content, but not the 3.0 content.
Even with help, no understanding or skill demonstrated.
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Score
4.0
Score
3.0

Score
2.0

Score
1.0
Score
0.0

Strand 8: 3D Design Process
Topic: 3D Designing
Grade: Robotics
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 utilize the basic functions of 3 Dimensional design software to set up and create a workspace and
template. Students are able on their own without being prompted can create their own design using what they have
already learned.
 Designing a new project
 Designing a new template
The student exhibits no major errors or omissions.
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:
 Students are able to open a new project, create a workspace, and create a template individually. Students are
able to demonstrate the basic functions of design software in isolation.

Sample Activities






Set up a new
project workspace
Set up template

Set up a new
project workspace

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.
With help, a partial understanding of some of the simpler details and processes and some of the more complex
ideas and processes.
0.5
With help, a partial understanding of the 2.0 content, but not the 3.0 content.
Even with help, no understanding or skill demonstrated.
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Score
4.0
Score
3.0

Strand 9: 3-Dimensional Design
Topic: Inventor Interface
Grade: Robotics
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:
 Students will be able to understand and utilize the Inventor interface.

Sample Activities





Appropriate use of tools
Personalize and change specific settings
Set up and use specific settings based on the
project being developed





Appropriate use of tools
Personalize and change specific settings
Set up and use specific settings based on the
project being developed

The student exhibits no major errors or omissions.
2.5
Score
2.0

Score
1.0
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:
 Students can demonstrate the use of Inventor tools in isolation. The tools include Sketch,
Fillet, Offset, Browser Tree, Axis Planes, & Dimensions.
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.
With help, a partial understanding of some of the simpler details and processes and
some of the more complex ideas and processes.
0.5
With help, a partial understanding of the 2.0 content, but not the 3.0 content.
Even with help, no understanding or skill demonstrated.
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Score
4.0
Score
3.0

Score
2.0

Score
1.0
Score
0.0

Strand 10: 3-Dimensional Design
Topic: Planes & Axis
Grade: Robotics
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:
Students will use planes and axis to produce drawings of 3D parts.
The student exhibits no major errors or omissions.
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:
 Students can describe how planes and axis work in 3D design.

Sample Activities



Development of a 3D drawing working
with planes and Axis



Development of a 3D drawing working
with planes and Axis

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.
With help, a partial understanding of some of the simpler details and processes and
some of the more complex ideas and processes.
0.5
With help, a partial understanding of the 2.0 content, but not the 3.0 content.
Even with help, no understanding or skill demonstrated.
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Score
4.0
Score
3.0

Score
2.0

Score
1.0
Score
0.0

Strand 11: Shape Design
Topic: Preparing for 3D Conversion
Grade: Robotics
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:
Students will be able to create 2 Dimensional sketches and apply dimensions in
preparation of for converting into 3d Parts.
The student exhibits no major errors or omissions.
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:
Students can demonstrate 2 Dimensional sketches and apply dimensions in
preparation of for converting into 3D Parts by creating their designs from a set of
instructions given to them.

Sample Activities



Development of 2-Dimensional sketches and apply
dimensions in preparation of for converting into 3d
Parts.



Development of 2-Dimensional sketches and apply
dimensions in preparation of for converting into 3d
Parts.

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.
With help, a partial understanding of some of the simpler details and processes
and some of the more complex ideas and processes.
0.5
With help, a partial understanding of the 2.0 content, but not the 3.0 content.
Even with help, no understanding or skill demonstrated.
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Score
4.0
Score
3.0

Strand 12: Extrudes & Sweeps
Topic: Creating 3D Parts using extrudes & sweeps
Grade: Robotics
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:
Students will be able to extrude & sweep 2 Dimensional sketches to create 3-Dimensional parts .

Score
2.0

The student exhibits no major errors or omissions.
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:
Students can demonstrate extrude & sweep 2 Dimensional sketches to create 3-Dimensional parts by
creating their designs from a set of instructions given to them.

Score
1.0

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.
With help, a partial understanding of some of the simpler details and processes and some of the
more complex ideas and processes.
0.5
With help, a partial understanding of the 2.0 content, but not the 3.0 content.
Even with help, no understanding or skill demonstrated.

Score
0.0

Sample Activities



Students create 3D Parts using
extrudes & sweeps.



Students create 3D Parts using
extrudes & sweeps.
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Score
4.0
Score
3.0

Strand 13: Holes & Shells
Topic: Creating 3D Parts using holes and shells
Grade: Robotics
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:
Students will be able to use holes & shells to manipulate 3-Dimensional parts.

Score
2.0

The student exhibits no major errors or omissions.
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:
Students can demonstrate holes & shells to manipulate 3-Dimensional parts by creating their designs
from a set of instructions given to them.

Score
1.0

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.
With help, a partial understanding of some of the simpler details and processes and some of the
more complex ideas and processes.
0.5
With help, a partial understanding of the 2.0 content, but not the 3.0 content.
Even with help, no understanding or skill demonstrated.

Score
0.0

Sample Activities



Students create 3D Parts using
holes & shells



Students create 3D Parts using
holes & shell
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Score
4.0
Score
3.0

Strand 14: Part Manipulation
Topic: Creating sketches to manipulate parts
Grade: Robotics
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:
Students will be able to create a sketch on the surface of an existing part to manipulate that part

Score
2.0

The student exhibits no major errors or omissions.
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:
Students can describe holes & shells to manipulate 3-Dimensional parts Students create 3D Parts using
holes & shell by creating their designs from a set of instructions given to them.

Score
1.0

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.
With help, a partial understanding of some of the simpler details and processes and some of the
more complex ideas and processes.
0.5 With help, a partial understanding of the 2.0 content, but not the 3.0 content.
Even with help, no understanding or skill demonstrated.

Score
0.0

Sample Activities
 Students create 3D Parts using

holes & shells

 Students create 3D Parts using

holes & shells
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Score
4.0

Strand 15: Converting 3D Parts
Topic: Convert 3D parts into Working Drawings
Grade: Robotics
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:
Students will be able to convert 3D parts into working Drawings

Sample Activities

Score
2.0

The student exhibits no major errors or omissions.
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:
Students can describe converting 3D parts into working Drawings by creating their designs from a
set of instructions given to them.

Score
1.0

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.
With help, a partial understanding of some of the simpler details and processes and some of
the more complex ideas and processes.
0.5
With help, a partial understanding of the 2.0 content, but not the 3.0 content.
Even with help, no understanding or skill demonstrated.

Score
0.0



Students convert 3D parts into
working Drawings



Students convert 3D parts into
working Drawings
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Score
4.0
Score
3.0

Score
2.0

Score
1.0
Score
0.0

Strand 16: Robotic Transportation
Topic: Robotics
Grade: Robotics
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:
Students will be able to build and program a basic robot that can transport an object
specified distances
The student exhibits no major errors or omissions.
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:
Students can demonstrate how a robot transports items. The skills students need to build and
program consist of following a set of instructions for the build. For programming they will need to
know basic programing functions for Motors, Sensors, Loop Systems. These basic skills will allow
them to create a robot that can perform simple tasks such traveling specified distances.

Sample Activities



Students build and program a robot



Students build and program a robot

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.
With help, a partial understanding of some of the simpler details and processes and some of
the more complex ideas and processes.
0.5 With help, a partial understanding of the 2.0 content, but not the 3.0 content.
Even with help, no understanding or skill demonstrated.
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Score
4.0

Strand 17: Robotic Sensors
Topic: Using Robotic sensors
Grade: Robotics
In addition to Score 3.0, in-depth inferences and applications that go beyond what was taught.

Sample Activities

3.5
Score
3.0

Score
2.0

Score
1.0
Score
0.0

In addition to score 3.0 performance, in-depth inferences and applications with partial
success.
The student:
Students will be able to construct and program a basic robot that utilizes sensors to control its
movements.



Students build and program a robot
using sensors

The student exhibits no major errors or omissions.
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:
Students can describe how sensors on a robot work.



Students build and program a robot
using sensors

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.
With help, a partial understanding of some of the simpler details and processes and some of
the more complex ideas and processes.
0.5
With help, a partial understanding of the 2.0 content, but not the 3.0 content.
Even with help, no understanding or skill demonstrated.
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Score
4.0
Score
3.0

Score
2.0

Score
1.0
Score
0.0

Strand 18: Original Robot Design
Topic: Robotic design
Grade: Robotics
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:
Students will create an original robot that will accomplish a predetermined task.

Sample Activities



The student exhibits no major errors or omissions.
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:
Students can demonstrate what the robot is supposed to do. Students will need to follow the taped
path on the ground. The Robot will need to perform forward movements to specified distances,
turn or sense on object and continue on through a similar path of movements described above until
the Robot has completed the course.

Students build and program an original
robot

Students build and program an original
robot

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.
With help, a partial understanding of some of the simpler details and processes and some of
the more complex ideas and processes.
0.5 With help, a partial understanding of the 2.0 content, but not the 3.0 content.
Even with help, no understanding or skill demonstrated.
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Score
4.0
Score
3.0

Score
2.0

Score
1.0
Score
0.0

Strand 19: Robot Testing
Topic: Robotic design & data
Grade: Robotics
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:
Students will collect final data, create a user manual, and demonstrate their robot.
The student exhibits no major errors or omissions.
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:
Students can describe what the robot is supposed to do.

Sample Activities




Students collect data on a robot
Students Create user manuals




Students collect data on a robot
Students Create user manuals

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.
With help, a partial understanding of some of the simpler details and processes and some of the
more complex ideas and processes.
0.5 With help, a partial understanding of the 2.0 content, but not the 3.0 content.
Even with help, no understanding or skill demonstrated.
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Advanced Robotics
Grade level(s): 10-12

Credits earned: 1

Course Rationale

Course Description

Advanced Robotics takes students deeper into building and
programming while furthering their ability to use the design
process, problem solve, and work as part of a team.

In Advanced Robotics students work together to accomplish everything involved
managing a successful robotics team.
Student jobs and responsibilities include: soliciting sponsorships for team
expenses, producing update videos and maintaining the team website,
documenting the engineering process, planning community outreach events,
designing and building robots, and creating the programs to run the robots.
Transfer Goals/Big Ideas

Students will be able to apply the design process to solve many different types of problems. They will be able to use various design software to
communicate and produce design ideas. Students will also be able to use building and programming skills to create functional robots. More
importantly, students will be able to apply communication, teamwork, and problem solving skills to everyday life situations for the rest of their lives.

Priority Missouri Learning Standards/National Standards
ISTE Standards:
3A Students plan and employ effective research strategies to locate information and other resources for their intellectual or creative pursuits.
4A Students know and use a deliberate design process for generating ideas, testing theories, creating innovative artifacts or solving authentic problems.
4B Students select and use digital tools to plan and manage a design process that considers design constraints and calculated risks.
4C Students develop, test and refine prototypes as part of a cyclical design process.
4D Students exhibit a tolerance for ambiguity, perseverance and the capacity to work with open-ended problems.
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Unit 1: Programming
Standards
ISTE 4B

Transfer Goal(s) /Big Ideas
Students will be able to use programming skills to create functional robots.

Enduring Understandings

Essential Questions

Students will be able to use programming tools to
create autonomous and driver controlled
software.

How do you program dc motors, servos,
and sensors to create a working robot?

Learning Targets
Students will:
-be able to use Blocks, Android Studio, or another programming tool to program motors and sensors
-be able to use Blocks, Android Studio, or another programming tool to program a robot to run on a remote
-be able to use Blocks, Android Studio, or another programming tool to program a robot to run autonomously
Unit Duration:
Weeks 1-3 and ongoing throughout the year
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Unit 2: Robot Construction
Standards
ISTE 4D

Transfer Goal(s) /Big Ideas
Students will be able to use building skills to create functional robots.

Enduring Understandings
Students will be able to plan and assemble a
robot capable of accomplishing a given task.

Essential Questions
How do you assemble parts to create a
working robot capable of accomplishing a
given task?

Learning Targets
Students will…
-be able to use Tetrix or other building materials to construct a working robot
-be able to wire a robot in order for it to function properly and safely
-be able to use Inventor or other design software in order to design and assemble parts to create a virtual robot model
Unit Duration:
Weeks 1-3 and ongoing throughout the year
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Unit 3: Research
Standards
ISTE 3A

Transfer Goal(s) /Big Ideas
Students will be able to apply the design process to research and solve many different types of
problems.

Enduring Understandings
Students will be able to use effective
research techniques in order to gather
information for problem solving.

Essential Questions
What are methods and techniques for gathering
information to use for effective problem solving?

Learning Targets
Students will…
-be able to use researching methods and brainstorming techniques understand and produce viable solutions to a given problem
-be able to systematically and effectively develop a solution to a given problem

Unit Duration:
Ongoing throughout the semester
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Unit 4: Design
Standards
ISTE 4A

Transfer Goal(s) /Big Ideas
Students will be able to apply the design process to solve many different types of
problems. They will be able to use various design software to communicate and produce
design ideas.

Enduring Understandings
Students will be able to use the design
process to problem solve effectively.

Essential Questions
What are the steps to the design process
and how do I use them to solve my given
problem?

Learning Targets
Students will…
-be able to apply the design process to solve problems
-be able to use design software to design and model possible design solutions
-be able to systematically and effectively develop a solution to a given problem
Unit Duration:
Ongoing throughout the semester
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Unit 5: Test and Evaluate
Standards
ISTE 4C

Transfer Goal(s) /Big Ideas
Students will be able to apply the design process to solve many different types of problems.

Enduring Understandings
Students will be able to run tests and
gather information to effectively evaluate
solutions.

Essential Questions
How do I effectively gather information and
evaluate it to come up with the best possible
solution for a given problem?

Learning Targets
Students will…
-be able to create and run effective evaluations in order to make informed decisions within the design process
-be able to use data collected to make adjustments and corrections for a more effective solution

Unit Duration:
Ongoing throughout the semester
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Assessment Evidence
Rubric/Scoring

Assessment

The teacher will look at the design to make sure it meets all specifications. (Design)

Students will complete the design process for each
project.

The teacher will evaluate the final build of the robot to make sure the build has met all
requirements. (Build)

Students will complete the build process for each
project.

The teacher will evaluate the autonomous programing by how the robot performs the duties it was
assignment to complete. (Autonomous Programing)

Students will complete the autonomous programing
process for each project.

The teacher will evaluate the driver controlled programing by how the robot performs the duties it
was assignment to complete. (Driver Controlled Programing)

Students will complete the driver controlled
programing process for each project.
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Learning Plan

Week(s)

Topic

Resources/Texts

Learning Targets

Design- Ongoing
throughout the semester

Design Process

Teacher will provide
instruction and guidance
concerning the design process.

Students will be able to apply the Projects are well thought out and
design process to various
solutions are well executed.
projects within the robotics team.

Robot Build

Tetrix robot kits, FTC robot
controlling electronics, and
other building materials.

Students will be able to use
Tetrix and other robot parts to
build a functional robot to
complete given tasks.

Robot build is completed according to
specifications and able to accomplish
given tasks.

Autonomous
Programming

Blocks, Android Studio or
another programming
software.

Students will be able to complete
the autonomous programming
according to the specifications.

Autonomous programming is
completed according to specifications.

Driver Controlled Blocks, Android Studio or
Programming
another programming
software.

Students will be able to complete
the driver controlled
programming according to the
specifications.

Driver controlled programming is
completed according to specifications.

Robot BuildOngoing throughout the
semester

Autonomous
Programming - Ongoing
throughout the semester
Driver Controlled
Programming - Ongoing
throughout the semester

Assessment
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Score
4.0
Score
3.0

Strand 1: Planning & Preparation
Topic: Planning & Preparation
Grade: Advanced Robotics
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 utilize the basic functions of 2 Dimensional design software to set up and create a
workspace and template
 Designing a new project
 Designing a new template

Score
2.0

The student exhibits no major errors or omissions.
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:
 Students are able to open a new project, create a workspace, and but unable to create a template.
 Students are able to demonstrate the basic functions of design software in isolation.

Score
1.0

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.
With help, a partial understanding of some of the simpler details and processes and some of the
more complex ideas and processes.
0.5 With help, a partial understanding of the 2.0 content, but not the 3.0 content.
Even with help, no understanding or skill demonstrated.

Score
0.0

Sample Activities






Set up a new project
workspace
Set up template

Set up a new project
workspace
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Score
4.0
Score
3.0

Score
2.0

Score
1.0
Score
0.0

Strand 2: Design Process
Topic: Measuring & Planning
Grade: Advanced Robotics
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:
 Students will be able to apply measurement, math scientific principles, and problem solving to
produce projects.

Sample Activities



This applies to all projects
throughout the semester

The student exhibits no major errors or omissions.
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:
 Students will be able demonstrate measurement skills, math scientific principles and the steps
to the problems solving process in isolation.
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.
With help, a partial understanding of some of the simpler details and processes and some of
the more complex ideas and processes.
0.5
With help, a partial understanding of the 2.0 content, but not the 3.0 content.
Even with help, no understanding or skill demonstrated.
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Score
4.0
Score
3.0

Strand 3: 2-Dimensional Design
Topic: AutoCAD Interface
Grade: Advanced Robotics
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:
 Students will be able to understand and utilize the AutoCAD interface to create a series
of drawings.
The student exhibits no major errors or omissions.

Sample Activities





Appropriate use of tools
Personalize and change specific settings
Set up and use specific settings based on the
project being developed

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:
 Students can demonstrate the use of AutoCAD tools in isolation
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.
0.5
With help, a partial understanding of the 2.0 content, but not the 3.0 content.
Even with help, no understanding or skill demonstrated.
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Score
4.0
Score
3.0

Score
2.0

Score
1.0
Score
0.0

Strand 4: 2-Dimensional Design
Topic: Orthographic Projections
Grade: Advanced Robotics
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:
 Students will be able to produce orthographic projections within the software programs being used.

Sample Activities



Development of a multi-view
drawing

The student exhibits no major errors or omissions.
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:
 Students can identify the components that are required to create an orthographic projection, but unable
to produce a complete orthographic projection.
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.
With help, a partial understanding of some of the simpler details and processes and some of the
more complex ideas and processes.
0.5
With help, a partial understanding of the 2.0 content, but not the 3.0 content.
Even with help, no understanding or skill demonstrated.
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Score
4.0
Score
3.0

Strand 5: Dimensioning
Topic: Dimensions
Grade: Advanced Robotics
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:
 Students will be able to apply measurements, notes, and symbols to orthographic
projections.
The student exhibits no major errors or omissions.

Sample Activities





Appropriate use of tools
Personalize and change specific settings
Set up and use specific settings based on the
project being developed

2.5
Score
2.0

Score
1.0
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:
 Students can demonstrate the use of drawing, modify, zoom, and dimension tools in
isolation.
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.
With help, a partial understanding of some of the simpler details and processes and
some of the more complex ideas and processes.
0.5
With help, a partial understanding of the 2.0 content, but not the 3.0 content.
Even with help, no understanding or skill demonstrated.
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Score
4.0
Score
3.0

Strand 6: Supplemental Views
Topic: Section & Auxiliary Views
Grade: Advanced Robotics
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:
 Students will be able to develop an auxiliary and section view.

Sample Activities




The student exhibits no major errors or omissions.
Score
2.0

Development of a section
view
Development of an auxiliary
view

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:
 Students are able to complete the top and front view of the supplemental views, but unable to complete
the auxiliary or section view.
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.
0.5
With help, a partial understanding of the 2.0 content, but not the 3.0 content.
Even with help, no understanding or skill demonstrated.
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Score
4.0
Score
3.0

Score
2.0

Strand 7: Working Drawings
Topic: Working Drawing
Grade: Advanced Robotics
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:
 Students will be able to develop a working drawing.

Sample Activities



Development of a working
drawing

The student exhibits no major errors or omissions.
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:
 Students can identify the components that are required to create a working drawing, but unable to
produce a complete working drawing.
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.
0.5
With help, a partial understanding of the 2.0 content, but not the 3.0 content.
Even with help, no understanding or skill demonstrated.
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Score
4.0
Score
3.0

Score
2.0

Score
1.0
Score
0.0

Strand 8: 3D Design Process
Topic: 3D Designing
Grade: Advanced Robotics
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 utilize the basic functions of 3 Dimensional design software to set up and create a workspace
and template
 Designing a new project
 Designing a new template
The student exhibits no major errors or omissions.
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:
 Students are able to open a new project, create a workspace, and but unable to create a template.

Students are able to demonstrate the basic functions of design software in isolation.

Sample Activities






Set up a new project
workspace
Set up template

Set up a new project
workspace

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.
With help, a partial understanding of some of the simpler details and processes and some of the more
complex ideas and processes.
0.5
With help, a partial understanding of the 2.0 content, but not the 3.0 content.
Even with help, no understanding or skill demonstrated.

71

Score
4.0
Score
3.0

Strand 9: 3-Dimensional Design
Topic: Inventor Interface
Grade: Advanced Robotics
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:
 Students will be able to understand and utilize the Inventor interface.
The student exhibits no major errors or omissions.

Sample Activities





Appropriate use of tools
Personalize and change specific settings
Set up and use specific settings based on the
project being developed

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:
 Students can demonstrate the use of Inventor tools, such as extrude, shell, hole, draw in
isolation.
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.
0.5
With help, a partial understanding of the 2.0 content, but not the 3.0 content.
Even with help, no understanding or skill demonstrated.
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Score
4.0
Score
3.0

Score
2.0

Strand 10: 3-Dimensional Design
Topic: Planes & Axis
Grade: Advanced Robotics
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:
Students will use planes and axis to produce drawings of 3D parts.

Sample Activities



Development of a 3D drawing working
with planes and Axis

The student exhibits no major errors or omissions.
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:
 Students can describe how planes and axis work in 3D design.
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.
0.5
With help, a partial understanding of the 2.0 content, but not the 3.0 content.
Even with help, no understanding or skill demonstrated.
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Score
4.0
Score
3.0

Score
2.0

Score
1.0

Score
0.0

Strand 11: Shape Design
Topic: Preparing for 3D Conversion
Grade: Advanced Robotics
In addition to Score 3.0, in-depth inferences and applications that go
Sample Activities
beyond what was taught.
3.5 In addition to score 3.0 performance, in-depth inferences and applications
with partial success.
The student:
Development of 2-Dimensional sketches and apply
Students will be able to create 2 Dimensional sketches and apply dimensions in
dimensions in preparation of for converting into 3d Parts.
preparation of for converting into 3d Parts.
The student exhibits no major errors or omissions.
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:
Students can identify 2 Dimensional sketches and apply dimensions in
preparation of for converting into 3d Parts.
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.
With help, a partial understanding of some of the simpler details and
processes and some of the more complex ideas and processes.
0.5 With help, a partial understanding of the 2.0 content, but not the 3.0
content.
Even with help, no understanding or skill demonstrated.
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Score
4.0
Score
3.0

Score
2.0

Strand 12: Extrudes & Sweeps
Topic: Creating 3D Parts using extrudes & sweeps
Grade: Advanced Robotics
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:
Students will be able to extrude & sweep 2 Dimensional sketches to create 3-Dimensional parts.

Sample Activities
Students create 3D Parts using
extrudes & sweeps.

The student exhibits no major errors or omissions.
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:
Students can identify extrude & sweep 2 Dimensional sketches to create 3-Dimensional parts.
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.
0.5
With help, a partial understanding of the 2.0 content, but not the 3.0 content.
Even with help, no understanding or skill demonstrated.
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Score
4.0
Score
3.0

Score
2.0

Strand 13: Holes & Shells
Topic: Creating 3D Parts using holes and shells
Grade: Advanced Robotics
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:
Students will be able to use holes & shells to manipulate 3-Dimensional parts.

Sample Activities

Students create 3D Parts using holes &
shells

The student exhibits no major errors or omissions.
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:
Students can identify holes & shells to manipulate 3-Dimensional parts.
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.
0.5 With help, a partial understanding of the 2.0 content, but not the 3.0 content.
Even with help, no understanding or skill demonstrated.
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Score
4.0
Score
3.0

Score
2.0

Strand 14: Part Manipulation
Topic: Creating sketches to manipulate parts
Grade: Advanced Robotics
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:
Students will be able to create a sketch on the surface of an existing part to manipulate that part

Sample Activities
Students create 3D Parts using
holes & shells

The student exhibits no major errors or omissions.
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:
Students can identify holes & shells to manipulate 3-Dimensional parts.
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.
0.5
With help, a partial understanding of the 2.0 content, but not the 3.0 content.
Even with help, no understanding or skill demonstrated.
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Score
4.0
Score
3.0

Score
2.0

Strand 15: Converting 3D Parts
Topic: Convert 3D parts into Working Drawings
Grade: Advanced Robotics
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:
Students will be able to convert 3D parts into working Drawings

Sample Activities
Students convert 3D parts into
working Drawings

The student exhibits no major errors or omissions.
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:
Students can create 3D parts but unable to convert into working Drawings.
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.
0.5
With help, a partial understanding of the 2.0 content, but not the 3.0 content.
Even with help, no understanding or skill demonstrated.
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Score
4.0
Score
3.0

Score
2.0

Strand 16: Programming Robotic movement
Topic: Robot Programming
Grade: Advanced Robotics
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:
Students will be able to program robot motors that can move through a specified course.

Sample Activities
Students build and program
a robot

The student exhibits no major errors or omissions.
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:
Students will be able to program robot motors that can move through a specified course with assistance.
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.
0.5 With help, a partial understanding of the 2.0 content, but not the 3.0 content.
Even with help, no understanding or skill demonstrated.
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Strand 17: Programming Touch Sensor
Topic: Using Robotic sensors
Grade: Engineering Drawing & Robotics
In addition to Score 3.0, in-depth inferences and applications that go beyond what was taught.

Sample Activities

Score
3.0

3.5
In addition to score 3.0 performance, in-depth inferences and applications with partial success.
The student:
Students will be able to program a basic robot that utilizes the touch sensors to control its movements.

Students build and program a robot
using sensors

Score
2.0

The student exhibits no major errors or omissions.
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
4.0

Students can program the touch sensor with assistance.
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.
0.5
With help, a partial understanding of the 2.0 content, but not the 3.0 content.
Even with help, no understanding or skill demonstrated.
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Strand 18: Programming Gyro Sensor
Topic: Using Robotic sensors
Grade: Advanced Robotics
In addition to Score 3.0, in-depth inferences and applications that go beyond what was taught.

Sample Activities

Score
3.0

3.5
In addition to score 3.0 performance, in-depth inferences and applications with partial success.
The student:
Students will be able to program a basic robot that utilizes the gyro sensors to control its movements.

Students build and program a robot
using sensors

Score
2.0

The student exhibits no major errors or omissions.
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
4.0

Students can program the gyro sensor with assistance.
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.
0.5
With help, a partial understanding of the 2.0 content, but not the 3.0 content.
Even with help, no understanding or skill demonstrated.
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Score
4.0

Strand 19: Programming Photo/Color Sensor
Topic: Using Robotic sensors
Grade: Advanced Robotics
In addition to Score 3.0, in-depth inferences and applications that go beyond what was taught.
3.5

Score
3.0

Score
2.0

In addition to score 3.0 performance, in-depth inferences and applications with partial
success.
The student:
Students will be able to program a basic robot that utilizes the photo/color sensors to control its
movements.

Sample Activities

Students build and program a robot
using sensors

The student exhibits no major errors or omissions.
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:
Students can program the photo/color sensor with assistance.
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.
0.5
With help, a partial understanding of the 2.0 content, but not the 3.0 content.
Even with help, no understanding or skill demonstrated.
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Score
4.0
Score
3.0

Score
2.0

Strand 20: Programming Ultrasonic Sensor
Topic: Using Robotic sensors
Grade: Advanced Robotics
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:
Students will be able to program a basic robot that utilizes the ultrasonic sensors to control its
movements.

Sample Activities
Students build and program a robot
using sensors

The student exhibits no major errors or omissions.
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:
Students can program the ultrasonic sensor with assistance.
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.
0.5
With help, a partial understanding of the 2.0 content, but not the 3.0 content.
Even with help, no understanding or skill demonstrated.
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Score
4.0
Score
3.0

Score
2.0

Strand 21: Original Robot Construction
Topic: Robotic design
Grade: Advanced Robotics
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:
Students will create an original robot that will mechanically be able to accomplish a predetermined
task.

Sample Activities
Students build and program an
original robot

The student exhibits no major errors or omissions.
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:
Students can discuss what the robot is supposed to do but is unable to build it to complete the task.
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.
0.5
With help, a partial understanding of the 2.0 content, but not the 3.0 content.
Even with help, no understanding or skill demonstrated.
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Score
4.0
Score
3.0

Score
2.0

Strand 22: Original Robot Programming
Topic: Robotic design
Grade: Advanced Robotics
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:
Students will be able to create a complex program using multiple movements and sensors to make the
original robot created in assessment 21 function as it was designed.

Sample Activities
Students build and program
an original robot

The student exhibits no major errors or omissions.
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:
Students can discuss what the robot is supposed to do but is unable to build it to complete the task.
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.
0.5
With help, a partial understanding of the 2.0 content, but not the 3.0 content.
Even with help, no understanding or skill demonstrated.
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Score
4.0
Score
3.0

Score
2.0

Strand 23: Robot Testing
Topic: Robotic design & data
Grade: Advanced Robotics
In addition to Score 3.0, in-depth inferences and applications that go beyond what was taught.

Sample Activities

3.5
In addition to score 3.0 performance, in-depth inferences and applications with partial success.
The student:



Students will collect final data, create a user manual, and demonstrate their robot.



The student exhibits no major errors or omissions.
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:

Students collect data on
a robot
Students Create user
manuals

Students can describe what the robot is supposed to do.

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.
0.5
With help, a partial understanding of the 2.0 content, but not the 3.0 content.
Even with help, no understanding or skill demonstrated.
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Home Repairs
Grade level(s): 9-12

Credits earned: 1/2

Course Rationale

Course Description

The rationale behind the Home Repairs class will give students the
opportunity to understand and develop basic skills and techniques in
the area of home repairs and maintenance. These skills include, but are
not limited to, the design process, construction fields and the use of
power and hand tools. This class lays down a foundation for further
exploration of these skills and techniques in advanced courses.

Home Repairs provides the basic information needed to understand and use hand
tools, power tools, fasteners, and assorted building material for the repair and
maintenance of your future home. You will gain knowledge of the structure of a
home and the skills and techniques used in carpentry, plumbing, electricity, and
other building trades. Proper maintenance of all housing systems will be stressed
to prevent costly repairs. The lab fee covers a variety of materials for projects done
in class.

Transfer Goals/Big Ideas
Students will be able to transfer skills by:
1.
2.
3.
4.
5.
6.

Gain knowledge of types of work activities associated with the home.
Obtain a knowledge in the building and mechanical systems dealing with residential construction.
Gain exploratory experiences in activities relating to home repairs.
Read, interpret, or make simple sketches that are descriptive of objects and activities to be constructed or repaired in the home.
Select wisely, care for, and use properly and safely, the various tools and materials that would be used in the repair and maintenance of the home.
Demonstrate work habits and attitudes that will enable students to live as a productive, cooperative, and intelligent consumer of skills and services
provided by the construction and maintenance trades.
7. Demonstrate consumer knowledge and appreciation of the workmanship, tools, materials, and design of products in the home.
Priority Missouri Learning Standards/National Standards
Standards for Technological Literacy - Standard 20 Infrastructure, Construction processes and procedures, Requirements, Maintenance, alterations, and
renovation, Prefabricated materials.
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Unit 1: Safety
Standards
Standards for Technological Literacy Standard 20

Transfer Goal(s) /Big Ideas
Select wisely, care for, and use properly and safely, the various tools and materials that would be used in
the repair and maintenance of the home.
Enduring Understandings

Essential Questions

Students will understand... Students will Select wisely, care
Students will consider...What are the
for, and use properly and safely, the various tools and
benefits of doing your own home
materials that would be used in the repair and maintenance of maintenance?
the home. Students will Gain knowledge of types of work
activities associated with the home.
How do you properly identify and use
tools in basic
Students will Obtain a knowledge in the building and
maintenance?
mechanical systems dealing with residential construction.
What are the safety rules that go with
Students will Demonstrate work habits and attitudes that will working safely in Home Repairs?
enable students to live as a productive, cooperative, and
intelligent consumer of skills and services provided by the
construction and maintenance
trades.
Students will Demonstrate consumer knowledge and
appreciation of the workmanship, tools, materials, and design
of products in the home.
Learning Targets
Students will be able to demonstrate the importance of safety, how to use tools and equipment safely, and how to use the shop safely.
Unit Duration:
1-2 Weeks
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Unit 2: Framing
Standards
Standards for Technological Literacy Standard
20

Transfer Goal(s) /Big Ideas
Gain knowledge of types of work activities associated with the home.
Obtain a knowledge in the building and mechanical systems dealing with residential construction.
Gain exploratory experiences in activities relating to home repairs.
Read, interpret, or make simple sketches that are descriptive of objects and activities to be constructed or
repaired in the home.
Select wisely, care for, and use properly and safely, the various tools and materials that would be used in
the repair and maintenance of the home.
Demonstrate work habits and attitudes that will enable students to live as a productive, cooperative, and
intelligent consumer of skills and services provided by the construction and maintenance trades.
Demonstrate consumer knowledge and appreciation of the workmanship, tools, materials, and design of
products in the home.
Enduring Understandings

Essential Questions

Students will Read, interpret, or make simple sketches that are
descriptive of objects and activities to be constructed or
repaired in the home. Students will know the functionality of
house design.

What are framing members and how
they go together to frame a structurally
sound wall including rough openings for
windows and doors?

Learning Targets
Students will be able to construct a framed wall section.
Unit Duration:
1 -2 Weeks
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Unit 3: Plumbing
Standards
Standards for Technological Literacy - Standard
20

Transfer Goal(s) /Big Ideas
Gain knowledge of types of work activities associated with the home.
Obtain a knowledge in the building and mechanical systems dealing with residential construction.
Gain exploratory experiences in activities relating to home repairs.
Read, interpret, or make simple sketches that are descriptive of objects and activities to be
constructed or repaired in the home.
Select wisely, care for, and use properly and safely, the various tools and materials that would be
used in the repair and maintenance of the home.
Demonstrate work habits and attitudes that will enable students to live as a productive, cooperative,
and intelligent consumer of skills and services provided by the construction and maintenance trades.
Demonstrate consumer knowledge and appreciation of the workmanship, tools, materials, and design
of products in the home.
Enduring Understandings
Students will Read, interpret, or make
simple sketches that are descriptive of
objects and activities to be constructed or
repaired in the home. Students will know
about supply and waste lines and how they
work within the plumbing system in their
house.

Essential Questions
How do you fit pvc and sweat copper?
Describe the process of fitting PVC and Sweating
Copper?

Learning Targets
Students will be able to build and put together PVC and Copper piping.
Unit Duration:
1 - 2 Weeks
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Unit 4: Electrical
Standards
Standards for Technological Literacy - Standard
20

Transfer Goal(s) /Big Ideas
Gain knowledge of types of work activities associated with the home.
Obtain a knowledge in the building and mechanical systems dealing with residential construction.
Gain exploratory experiences in activities relating to home repairs.
Read, interpret, or make simple sketches that are descriptive of objects and activities to be
constructed or repaired in the home.
Select wisely, care for, and use properly and safely, the various tools and materials that would be
used in the repair and maintenance of the home.
Demonstrate work habits and attitudes that will enable students to live as a productive, cooperative,
and intelligent consumer of skills and services provided by the construction and maintenance trades.
Demonstrate consumer knowledge and appreciation of the workmanship, tools, materials, and
design of products in the home.
Enduring Understandings
Students will know various types of supplies and
equipment used for wiring houses for electricity.
They will also be able to wire 4 different circuits.

Essential Questions
What type of supplies and equipment are used
in wiring a house for electricity?
How are houses wired for electricity?

Learning Targets
Students will be able to wire a single outlet, then add another outlet, a single pull switch, & 3-way switch.

Unit Duration:
1 - 2 Weeks
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Unit 5: Drywall with Mudding & Taping
Standards
Standards for Technological Literacy Standard 20

Transfer Goal(s) /Big Ideas
Gain knowledge of types of work activities associated with the home.
Obtain a knowledge in the building and mechanical systems dealing with residential construction.
Gain exploratory experiences in activities relating to home repairs.
Read, interpret, or make simple sketches that are descriptive of objects and activities to be constructed
or repaired in the home.
Select wisely, care for, and use properly and safely, the various tools and materials that would be used in
the repair and maintenance of the home.
Demonstrate work habits and attitudes that will enable students to live as a productive, cooperative, and
intelligent consumer of skills and services provided by the construction and maintenance trades.
Demonstrate consumer knowledge and appreciation of the workmanship, tools, materials, and design of
products in the home.
Enduring Understandings
Students will know the procedures for finishing drywall.

Essential Questions
How are interior walls finished?
What are the types and sizes of Drywall?

Learning Targets
Students will be able to apply drywall to their framed wall then they will tape and mud the joints.

Unit Duration:
2-3 Weeks
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Unit 6: Concrete
Standards
Standards for Technological Literacy - Standard
20

Transfer Goal(s) /Big Ideas
Gain knowledge of types of work activities associated with the home.
Obtain a knowledge in the building and mechanical systems dealing with residential construction.
Gain exploratory experiences in activities relating to home repairs.
Read, interpret, or make simple sketches that are descriptive of objects and activities to be
constructed or repaired in the home.
Select wisely, care for, and use properly and safely, the various tools and materials that would be used
in the repair and maintenance of the home.
Demonstrate work habits and attitudes that will enable students to live as a productive, cooperative,
and intelligent consumer of skills and services provided by the construction and maintenance trades.
Demonstrate consumer knowledge and appreciation of the workmanship, tools, materials, and design
of products in the home.
Enduring Understandings

Essential Questions

Students will know the procedures
for mixing concrete

What are the components used to mix the concrete? What is the
process of forming and shaping concrete?
Why is it important to follow the proper steps in forming and
shaping concrete?

Learning Targets
Students will be able to mix and form concrete using tools and techniques designed for concrete construction.

Unit Duration:
1 -2 Weeks
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Unit 7: Tile Work & Finish Carpentry
Standards
Standards for Technological Literacy- Standard 20

Transfer Goal(s) /Big Ideas
Gain knowledge of types of work activities associated with the home.
Obtain a knowledge in the building and mechanical systems dealing with residential construction.
Gain exploratory experiences in activities relating to home repairs.
Read, interpret, or make simple sketches that are descriptive of objects and activities to be
constructed or repaired in the home.
Select wisely, care for, and use properly and safely, the various tools and materials that would be
used in the repair and maintenance of the home.
Demonstrate work habits and attitudes that will enable students to live as a productive,
cooperative, and intelligent consumer of skills and services provided by the construction and
maintenance trades.
Demonstrate consumer knowledge and appreciation of the workmanship, tools, materials, and
design of products in the home.
Enduring Understandings

Essential Questions

Students will know the procedures for
cutting and laying out tile.
Students will learn the procedures for
finish carpentry.

What is the proper way to cut and layout tile?
What are the steps to forming and shaping boards to the
proper size and length?
How are miter joints cut to create trim work?
What are the steps to finishing trim with stain and
polyurethane?

Learning Targets
Students will be able to create their own trim pieces for their tile project. Students will also cut a base that will fit their tile. Students will also cut their tile
to fit within the dimensions of their base and trim pieces.
Unit Duration:
4-5 Weeks
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Assessment Evidence
Rubric/Scoring
Students are required to achieve a score of at least a 90% on the safety test.
Students are graded by teacher evaluation of how closely students built to the plans given to
them. (Framing)
Students are graded by teacher evaluation of how closely students built to the plans given to
them. (Plumbing)
Students are graded once they complete each circuit correctly.

Assessment









Students are given a Safety Test.
Students are given a Framing Test.
Students are given a Plumbing Test.
Students are given an Electrical Test.
Students are given a Drywall with Mudding &
Tapping Test.
Projects that are built to the specifications.
Projects that are built to the specifications.

Students are graded by teacher evaluation of how closely students built to the plans given to
them. (Drywall with Mudding & Taping)
Students are graded by teacher evaluation of how closely students built to the plans given to
them. (Concrete)
Students are graded by teacher evaluation of how closely students built to the plans given to
them. (Tile work & Finish Carpentry)
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Learning Plan

Week(s)

Topic

Resources/Texts

Learning Targets

Assessment

1-2 and
ongoing

Safety

Teacher provided notes

Safety Test

Framing

Teacher provides Blueprints & Demonstration
for construction of framed wall

Mastery of Safety in the shop (Tools,
Equipment, Shop)
Students will be able to construct a framed
wall section.
Students will be able to construct plumbing
pipes.

Plumbing Test

Students will be able to wire together the 4
different circuits (1 outlet, 2 outlets, single
pull switch, & 3-way switch).

Electrical Test

Students will be able to cut & assemble the
drywall. Then students will tape & mud the
joints.

Drywall with
Mudding & Taping
Test

3-4
5-6

Plumbing

Teacher provides Blueprints & Demonstration
for construction of plumbing

Framing Test

Teacher provides copies of circuit construction.
6-7

8-10

11-12

13-18

Electrical

Drywall with
Mudding & Taping

Concrete

Tile Work & Finish
Carpentry (Kitchen
Hot Plate)

Teacher will demonstrate how to cut &
assemble drywall. Then the teacher will
demonstrate how to properly mud & tape the
joints.
Teacher will demonstrate how to mix concrete
using construction tools.
Teacher will provide detailed plans and
demonstrate how to build a Kitchen Hot Plate
step by step.

Students will be able to mix their own
concrete and form it to the shape of the
project they decide.
Students will be able to follow the plans
given to them and build the Kitchen Hot
Plate.

Projects that are
built to the
specifications
Projects that are
built to the
specifications

96

Score
4.0
Score
3.0

Strand 1: Safety
Topic: Shop Safety
Grade: Home Repairs
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 demonstrate the proper use of safety while working in the shop, follows all safety
procedures, and uses all tools in the correct manner to prevent damage and/or injury.

Sample Activities





Score
2.0

Score
1.0
Score
0.0

The student exhibits no major errors or omissions.
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:
 Demonstrates the safe use of tools in isolation
 Recognizes or recalls safety procedures




Passed Safety test
Proper use of safety while using
tools
Proper use of safety while
working on projects
Missed 4-6 questions on Safety
Test
Consistently is reminded to use
proper safety guidelines

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.
With help, a partial understanding of some of the simpler details and processes and some of the
more complex ideas and processes.
0.5
With help, a partial understanding of the 2.0 content, but not the 3.0 content.
Even with help, no understanding or skill demonstrated.
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Score
4.0
Score
3.0

Score
2.0

Score
1.0
Score
0.0

Strand 2: Framing
Topic: Structural Framing
Grade: Home Repairs
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:
 They will explain framing members and how they fit together to frame a structurally sound
wall.
The student exhibits no major errors or omissions.
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:
 Stud, Bottom Plate, Top Plate, Header, Trimmer Stud, Cripple Stud, Rafter, Joist, Sub Floor,
Truss
 performs basic processes, such as:
 Measuring and Cutting Studs properly
 Students will know the functionality of house design and framing terminology.

Sample Activities




Frame a scale model of a wall
Identify a framing diagram




Measure & cut studs properly
Knowledge of terminology

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.
With help, a partial understanding of some of the simpler details and processes and some of the
more complex ideas and processes.
0.5 With help, a partial understanding of the 2.0 content, but not the 3.0 content.
Even with help, no understanding or skill demonstrated.
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Score
4.0
Score
3.0

Score
2.0

Score
1.0
Score
0.0

Strand 3: Plumbing
Topic: Supply Lines
Grade: Home Repairs
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:
 Students will be able to properly solder copper pipe together using the appropriate tools and
techniques.
The student exhibits no major errors or omissions.
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:
 Soldering, Flux, specific codes related to plumbing
 performs basic processes, such as:
 Measuring and Cutting pipe
 Preparing pipe

Sample Activities



Solder Copper Pipes with
no leaks



Measure & cut pipes
properly
Partial knowledge of
terminology



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.
With help, a partial understanding of some of the simpler details and processes and some of the more
complex ideas and processes.
0.5
With help, a partial understanding of the 2.0 content, but not the 3.0 content.
Even with help, no understanding or skill demonstrated.
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Score
4.0
Score
3.0

Score
2.0

Strand 3: Plumbing
Topic: Waste Lines
Grade: Home Repairs
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:
 Students will be able to properly connect PVC pipe together using the appropriate tools and
techniques.
The student exhibits no major errors or omissions.
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:
 Primer, PVC Cement, specific codes related to plumbing

Sample Activities



Fit PVC with no leaks



Measure & cut pipes
properly
Partial knowledge of
terminology



performs basic processes, such as:
 Measuring and Cutting pipe
 Preparing pipe

Score
1.0
Score
0.0

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.
With help, a partial understanding of some of the simpler details and processes and some of the more
complex ideas and processes.
0.5
With help, a partial understanding of the 2.0 content, but not the 3.0 content.
Even with help, no understanding or skill demonstrated.
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Score
4.0
Score
3.0

Score
2.0

Strand 4: Electrical
Topic: Electrical Wiring
Grade: Home Repairs
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:
 They will also be able to wire 4 different circuits (single receptacle, multiple receptacles, single pole
switch, 3-way switch.

Sample Activities




The student exhibits no major errors or omissions.
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:





Wires 4 different circuits
correctly
Correctly fill out a wiring
diagram
Partial knowledge of
terminology
Wiring basic circuits

Volt, Amp, Ohms, Romex, 14/2, 12/2, Fixtures, Receptacles, etc.

performs basic processes, such as:
 Wiring components

various types of supplies and equipment used for wiring houses for electricity.

Score
1.0
Score
0.0

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.
With help, a partial understanding of some of the simpler details and processes and some of the more
complex ideas and processes.
0.5
With help, a partial understanding of the 2.0 content, but not the 3.0 content.
Even with help, no understanding or skill demonstrated.
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Score
4.0
Score
3.0

Score
2.0

Strand 5: Wall Finishes
Topic: Drywall
Grade: Home Repairs
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:
 They will also be able to measure, cut and properly install drywall.
The student exhibits no major errors or omissions.
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:



Score
1.0
Score
0.0

Sample Activities





Measure & Cut Drywall
Properly
Install Drywall Properly
Partial knowledge of
terminology

Drywall and the different uses for the drywall
Different types of drywall and the uses for each one.

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.
With help, a partial understanding of some of the simpler details and processes and some of the more
complex ideas and processes.
0.5
With help, a partial understanding of the 2.0 content, but not the 3.0 content.
Even with help, no understanding or skill demonstrated.
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Score
4.0
Score
3.0

Strand 5: Wall Finishes
Topic: Taping
Grade: Home Repairs
In addition to Score 3.0, in-depth inferences and applications that go beyond what was taught.

Sample Activities

3.5 In addition to score 3.0 performance, in-depth inferences and applications with partial success.
The student:
 Students will be able to differentiate the different seems and be able to properly mud and tape
the flat/butt joints and inside and outside corners.




Mud & Tape Properly
Sand Properly

The student exhibits no major errors or omissions.
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:



Partial knowledge of terminology

Recognizes or recalls specific terminology, such as:



Score
1.0
Score
0.0

Flat Joint, Butt joint, Corner, time frame, various taping knives, Joint Compound
tools, techniques, and time frame required for mudding and taping.

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.
With help, a partial understanding of some of the simpler details and processes and some of
the more complex ideas and processes.
0.5 With help, a partial understanding of the 2.0 content, but not the 3.0 content.
Even with help, no understanding or skill demonstrated.
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Score
4.0
Score
3.0

Score
2.0

Strand 5: Wall Finishes
Topic: Painting
Grade: Home Repairs
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 prep, paint, and clean up properly in a variety of applications.

The student exhibits no major errors or omissions.
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:



Score
1.0
Score
0.0

Sample Activities





Paint Properly

Partial knowledge of
terminology

Trimming, Rolling, Textures, Striping, Latex, Oil based, Primer, Stain, Clear finishes,
Different tools used in painting.

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.
With help, a partial understanding of some of the simpler details and processes and some of the more
complex ideas and processes.
0.5
With help, a partial understanding of the 2.0 content, but not the 3.0 content.
Even with help, no understanding or skill demonstrated.
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Score
4.0
Score
3.0

Score
2.0

Strand: Wall Finishes
Topic: Ceramic Tile
Grade: Home Repairs
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 describe & demonstrate the tools and techniques used in the application of ceramic tile.

The student exhibits no major errors or omissions.
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:


Score
1.0
Score
0.0

Sample Activities





Install Ceramic Tile
Properly

Partial knowledge of
terminology

Ceramic, Porcelain, Natural Stone, Mortar, Grout, Trowel, Tile Adhesive, Backer board, Float, Sponge

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.
With help, a partial understanding of some of the simpler details and processes and some of the more
complex ideas and processes.
0.5
With help, a partial understanding of the 2.0 content, but not the 3.0 content.
Even with help, no understanding or skill demonstrated.
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Design & Machining Process
Grade level(s): 9-12

Credits earned: 1

Course Rationale

Course Description

The rationale behind the Design & Machine Processes class will give
students the opportunity to understand and develop basic skills and
techniques in the machine processes and Industry trades. These skills
include, but are not limited to, the design process and the use of power
and hand tools. This class lays down a foundation for further
exploration of these skills and techniques in advanced courses.

Both boys and girls can learn the basic procedures for using common hand
tools, portable power tools and industrial grade material processing
tools. Each student is required to wear safety glasses in the lab. Problem
solving and decision making is a key component of this class. First semester
is reserved for learning safety procedures, materials, and hand and power
equipment through bookwork, lecture and producing an instructor designed
project. Second semester students will develop and produce a project of their
own design.

Transfer Goals/Big Ideas
Students will be able to independently use their learning to utilize Problem Solving, Measurement Skills, Safety, 2D/3D Skills, Tool Skills, Joinery Skills,
and Finishing Skills. Students will be able to take the skills they learn and implement into their daily lives. Students will use problem solving skills in
any field they choose to go into. Many of these skills will transfer into several different fields such as the trades, engineering, architecture, and many
more.

Priority Missouri Learning Standards/National Standards
Standards for Technological Literacy Standard 20 Infrastructure, Construction processes and procedures, Requirements, Maintenance, alterations, and
renovation, Prefabricated materials.
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Unit 1: Safety
Standards
Standards for Technological Literacy Standard 20

Transfer Goal(s) /Big Ideas
Select wisely, care for, and use properly and safely, the various tools and materials in
the woodshop

Enduring Understandings

Essential Questions

Students will learn the proper safety for
use of tools and working in an industry
setting.

Why is it important to know and follow
proper safety procedures?
What are the proper safety procedures for
working an industrial environment?
What are the safety rules for the use of hand
and power tools?

Learning Targets
Students will know and demonstrate the proper ways to use tools safely in the shop.

Unit Duration:
Throughout entire course
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Unit 2: Planning & Layout
Standards
Standards for Technological Literacy Standard 20

Transfer Goal(s) /Big Ideas
Measurement Skills & 2D/3D Skills

Enduring Understandings
Each student will be able to understand
standard measurements. Each student will be
able to design a project, create a plan of
procedure, and fill out a bill of materials

Essential Questions
Why is accuracy important when measuring?
Why is it important to follow a universal
template when designing plans?
What are the tools used for layout and
measuring?
How do you properly fill out a bill of
materials?
"What are the tools used for
layout and measuring?"

Learning Targets
Students will know the proper tools for layout and measuring. They will be able to utilize these tools to properly layout projects in preparation of the
build.
Students will know what a bill of materials is and being able to properly complete a bill of materials.
Unit Duration:
1 week - 5 weeks
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Unit: 3 Project Build
Standards
Standards for Technological Literacy Standard
20

Transfer Goal(s) /Big Ideas
Tool Skills, Joinery Skills, Finishing Skills
Enduring Understandings
Select wisely, care for, and use properly and
safely, the various tools that are used in the
manufacture of a product
Each student will be able to understand and
apply various assembly techniques.
Each student will be able to follow and
identify project plans and its components

Essential Questions
Why is important to select the appropriate tools.
What are the basic techniques used in power sawing?
What are the basic techniques used in forming and
shaping?
How do you properly use the various tools in the class
and what are they used for?
Why is it important to know the differences between
assembly joints?
What components are used in the assembly process?
What are the basic techniques used in assembly?
Why is it important to follow a universal template when
designing plans
What components are used in the finishing process?
What are the basic techniques used in finishing a project?

Learning Targets
Students will know the proper tools for sawing, forming and shaping. Students will be able to utilize various tools to create a variety of projects. Students
will be able to use various assembly and finishing techniques in the completion of a project.
Unit Duration:
1 week - 5 weeks
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Assessment Evidence
Rubric/Scoring

Assessment

Safety Test
Bill of Materials
Shelf Project
Step Stool project
Cutting Board
Jewelry Box
Bread Box

Safety Test
Completed Bill of Materials
Projects completed to exact measurements
Shelf test
Step Stool Test
Final Exam
Tools Test
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Learning Plan

Week(s)

Topic

Resources/Texts

Learning Targets

Assessment

Week 1-3

Safety

Home Repairs &
Maintenance

Students will know and demonstrate the proper ways to use tools safely
in the shop.

Safety Test

Week 4-5

Planning &
Layout

Bill of Materials Data
Sheet

Students will know the proper tools for layout and measuring. They will
be able to utilize these tools to properly layout projects in preparation of
the build.

Completed Bill of
Materials

Students will know what a bill of materials is and being able to properly
complete a bill of materials.

Projects built to
accurate
dimensions

Students will know the proper tools for sawing, forming and shaping.
Week 5-18

Tool Skills,
Joinery Skills,
Finish Skills

Tool Demonstrations

Students will be able to utilize various tools to create a variety of projects.

Video Demonstrations

Students will be able to use various assembly and finishing techniques in
the completion of a project.

Completed
Projects
Final Exam
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Score
4.0
Score
3.0

Strand 1: Safety
Topic: Shop Safety
Grade: Design & Machining Process
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 demonstrate the proper use of safety while working in the shop, follows all safety
procedures, and uses all tools in the correct manner to prevent damage and/or injury.

Sample Activities





Score
2.0

Score
1.0
Score
0.0

The student exhibits no major errors or omissions.
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:
 Demonstrates the safe use of tools in isolation
 Recognizes or recalls safety procedures




Passed Safety test
Proper use of safety while using
tools
Proper use of safety while
working on projects
Missed 4-6 questions on Safety
Test
Consistently is reminded to use
proper safety guidelines

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.
With help, a partial understanding of some of the simpler details and processes and some of the
more complex ideas and processes.
0.5
With help, a partial understanding of the 2.0 content, but not the 3.0 content.
Even with help, no understanding or skill demonstrated.
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Score
4.0
Score
3.0

Strand 2: Design Process
Topic: Planning, Layout & Measuring
Grade: Design & Machining Process
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:
 They will explain framing members and how they fit together to frame a structurally sound wall

Sample Activities




The student exhibits no major errors or omissions.
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:



Frame a scale model of a
wall
Identify a framing diagram

Measure & cut studs
properly
Knowledge of terminology

 Stud, Bottom Plate, Top Plate, Header, Trimmer Stud, Cripple Stud, Rafter, Joist, Sub Floor, Truss
performs basic processes, such as:



Measuring and Cutting Studs properly
Functionality of house design and framing terminology.

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.
0.5 With help, a partial understanding of the 2.0 content, but not the 3.0 content.
Even with help, no understanding or skill demonstrated.
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Score
4.0
Score
3.0

Score
2.0

Strand 3: Design Process
Topic: Bill of Materials
Grade: Design & Machining Process
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:
 Students will be able to complete a bill of materials, which includes a cutting diagram, stock cutting list,
and material cost list.
The student exhibits no major errors or omissions.
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:

Sample Activities
Complete a Bill of Materials

Knowledge of terminology

recognizes or recalls specific terminology, such as:
 stock cutting list
 material cost list
 cutting diagram

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.
0.5 With help, a partial understanding of the 2.0 content, but not the 3.0 content.
Even with help, no understanding or skill demonstrated.
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Score
4.0
Score
3.0

Score
2.0

Strand 4: Hand Tools
Topic: Basic Tool Operation
Grade: Design & Machining Process
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:
 Students will be able to identify different tools and what application they are
used for.
The student exhibits no major errors or omissions.
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:

Sample Activities



Students will identify and use various tools to
perform different applications

 Knowledge of terminology

recognizes or recalls specific terminology, such as:


Score
1.0
Score
0.0

hammer, wrench, screwdriver, etc.

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.
With help, a partial understanding of some of the simpler details and processes
and some of the more complex ideas and processes.
0.5
With help, a partial understanding of the 2.0 content, but not the 3.0 content.
Even with help, no understanding or skill demonstrated.
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Score
4.0
Score
3.0

Score
2.0

Strand 5: Hand Tools
Topic: Power Hand Tools
Grade: Design & Machining Process
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:
 Students will be able to identify different power hand tools and what
application they are used for.
The student exhibits no major errors or omissions.
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:


Score
1.0
Score
0.0

Sample Activities

 Students will identify and use various tools to

perform different applications



Knowledge of terminology

jig saw, drill, circular saw, etc.

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.
With help, a partial understanding of some of the simpler details and processes
and some of the more complex ideas and processes.
0.5
With help, a partial understanding of the 2.0 content, but not the 3.0 content.
Even with help, no understanding or skill demonstrated.
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Score
4.0
Score
3.0

Strand 6: Power Sawing
Topic: Power Saws
Grade: Design & Machining Process
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:


Sample Activities



Will be able to use safely the power miter saw, table saw, band saw, and scroll saw to rip
and crosscut various types of wood.

Proper use of power saws to perform
various operations

The student exhibits no major errors or omissions.
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:



Knowledge of terminology

recognizes or recalls specific terminology, such as:


Score
1.0
Score
0.0

Miter Saw, Table Saw, Band Saw, and Scroll Saw

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.
With help, a partial understanding of some of the simpler details and processes and
some of the more complex ideas and processes.
0.5
With help, a partial understanding of the 2.0 content, but not the 3.0 content.
Even with help, no understanding or skill demonstrated.
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Score
4.0
Score
3.0

Score
2.0

Strand 7: Forming & Shaping
Topic: Forming & Shaping
Grade: Design & Machining Process
In addition to Score 3.0, in-depth inferences and applications that go beyond what was taught.

Sample Activities

3.5 In addition to score 3.0 performance, in-depth inferences and applications with partial success.
The student:
 They will be able to use safely the jointer, planer, lathe, drill press, router, and pedestal
sander.

Proper use of forming and shaping
tools to perform various operations

The student exhibits no major errors or omissions.
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:

Knowledge of terminology

 Jointer, planer, lathe, drill press, router, and pedestal sander.

Score
1.0
Score
0.0

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.
With help, a partial understanding of some of the simpler details and processes and some of the
more complex ideas and processes.
0.5 With help, a partial understanding of the 2.0 content, but not the 3.0 content.
Even with help, no understanding or skill demonstrated.
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Strand 8: Assembly
Topic: Assembly
Grade: Design & Machining Process
In addition to Score 3.0, in-depth inferences and applications that go beyond what was taught.

Score
4.0
Score
3.0

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


Students will be able to use a variety of techniques in order to glue, clamp and assemble projects
together.

Sample Activities
Properly assemble projects
together

The student exhibits no major errors or omissions.
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:

Knowledge of terminology

Recognizes or recalls specific terminology, such as:


Score
1.0
Score
0.0

Glue Joints, fasteners, and clamping

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.
With help, a partial understanding of some of the simpler details and processes and some of the
more complex ideas and processes.
0.5 With help, a partial understanding of the 2.0 content, but not the 3.0 content.
Even with help, no understanding or skill demonstrated.
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Score
4.0
Score
3.0

Score
2.0

Strand 9: Finishing
Topic: Painting & Staining
Grade: Design & Machining Process
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 prep, paint or stain, and clean up properly in a variety of applications.

The student exhibits no major errors or omissions.
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:



Score
1.0
Score
0.0

Sample Activities
Paint Properly

Knowledge of terminology

Trimming, Rolling, Textures, Striping, Latex, Oil based, Primer, Stain, Clear finishes,
Will identify the different tools used in painting.

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.
With help, a partial understanding of some of the simpler details and processes and some of the more
complex ideas and processes.
0.5 With help, a partial understanding of the 2.0 content, but not the 3.0 content.
Even with help, no understanding or skill demonstrated.

120

Score
4.0
Score
3.0

Strand 10: Advanced Joinery
Topic: Advanced Joinery
Grade: Design & Machining Process
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 utilize advanced joinery techniques when assembling projects such as rabbeting, dados, mortise
and tenon, dovetails, biscuits and dowels.

Sample Activities
Utilizing advanced joinery in
projects

The student exhibits no major errors or omissions.
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:

Knowledge of terminology

recognizes or recalls specific terminology, such as:
 Rabbeting, dados, mortise and tenon, dovetails, biscuits and dowels.

Score
1.0
Score
0.0

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.
With help, a partial understanding of some of the simpler details and processes and some of the
more complex ideas and processes.
0.5 With help, a partial understanding of the 2.0 content, but not the 3.0 content.
Even with help, no understanding or skill demonstrated.
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Score
4.0
Score
3.0

Strand 11: Advanced Assemblies
Topic: Multiple Techniques
Grade: Design & Machining Process
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 use multiple assembly techniques in a single project.

Sample Activities
Utilizing multiple techniques in
projects

The student exhibits no major errors or omissions.
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:


Score
1.0
Score
0.0

Knowledge of terminology

Rabbeting, dados, mortise and tenon, dovetails, biscuits and dowels.

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.
With help, a partial understanding of some of the simpler details and processes and some of the
more complex ideas and processes.
0.5
With help, a partial understanding of the 2.0 content, but not the 3.0 content.
Even with help, no understanding or skill demonstrated.
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Strand 12: Advanced Assemblies
Topic: Miter Joints
Grade: Design & Machining Process
In addition to Score 3.0, in-depth inferences and applications that go beyond what was taught.

Score
4.0
Score
3.0

3.5
In addition to score 3.0 performance, in-depth inferences and applications with partial success.
The student:


Students are able to use miter joints in their project in order to strengthen and create more intricate
designs.

Sample Activities
Utilizing miter joints in
projects

The student exhibits no major errors or omissions.
Score
2.0

Score
1.0
Score
0.0

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:

Knowledge of terminology

recognizes or recalls specific terminology, such as:
 miter joints
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.
With help, a partial understanding of some of the simpler details and processes and some of the more
complex ideas and processes.
0.5
With help, a partial understanding of the 2.0 content, but not the 3.0 content.
Even with help, no understanding or skill demonstrated.
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Score
4.0
Score
3.0

Strand 13: Advanced Preparation
Topic: Jigs & Templates
Grade: Design & Machining Process
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:
 Students are able to create and use jigs and templates in their design to create multiple pieces in a more
efficient manner.

Sample Activities
Utilizing jigs and templates in
projects

The student exhibits no major errors or omissions.
Score
2.0

Score
1.0
Score
0.0

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:

Knowledge of terminology

recognizes or recalls specific terminology, such as:
o jigs and templates
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.
With help, a partial understanding of some of the simpler details and processes and some of the more
complex ideas and processes.
0.5
With help, a partial understanding of the 2.0 content, but not the 3.0 content.
Even with help, no understanding or skill demonstrated.

124

Score
4.0
Score
3.0

Strand 14: Circular Design
Topic: Curves & Round Bases
Grade: Design & Machining Process
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:
Students will be able to create curves, round bases, and circular designs in the production of a
project.

Sample Activities
Creating curves and round bases in
project designs

The student exhibits no major errors or omissions.
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:

Knowledge of terminology

recognizes or recalls specific terminology, such as:
 tools for creating curves, round bases, and circular designs

Score
1.0
Score
0.0

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.
With help, a partial understanding of some of the simpler details and processes and some of the
more complex ideas and processes.
0.5
With help, a partial understanding of the 2.0 content, but not the 3.0 content.
Even with help, no understanding or skill demonstrated.
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Score
4.0
Score
3.0

Strand 15: Decorative Materials
Topic: Casing & Trim work
Grade: Design & Machining Process
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:
Students will be able will be able to create and add casing or trim work into the design of a
project.

Sample Activities
Create and add casing or trim work
into the design of a project

The student exhibits no major errors or omissions.
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:

Knowledge of terminology

recognizes or recalls specific terminology, such as:
o tools for creating casing & trim work

Score
1.0
Score
0.0

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.
With help, a partial understanding of some of the simpler details and processes and some of
the more complex ideas and processes.
0.5 With help, a partial understanding of the 2.0 content, but not the 3.0 content.
Even with help, no understanding or skill demonstrated.
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Score
4.0
Score
3.0

Strand 16: Decorative Materials
Topic: Engravings & Inlays
Grade: Design & Machining Process
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:
Students will be able to create and design engravings and understand how inlays work in a wood project.

Sample Activities

Creating engravings and
inlays

The student exhibits no major errors or omissions.
Score
2.0

Score
1.0
Score
0.0

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:

Knowledge of terminology

recognizes or recalls specific terminology, such as:
o Tools for creating engravings and inlays
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.
With help, a partial understanding of some of the simpler details and processes and some of the more
complex ideas and processes.
0.5 With help, a partial understanding of the 2.0 content, but not the 3.0 content.
Even with help, no understanding or skill demonstrated.
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Advanced Design & Machine Processes
Grade level(s): 10-12

Credits earned: 1

Course Rationale

Course Description

The rationale behind the Advanced Design & Machine processes would
allow students to further their knowledge they have learned from both
Home Repairs and Design and Machine Processes. This would allow
students to use higher order thinking skills when developing and
evaluating their projects. With this class students will have the
opportunity to understand and develop advanced skills and techniques in
the machine processes and Industry trades.

This is an advanced lab class in which the student chooses from a variety of
projects on an individual basis. These include, but are not limited to:
woodworking, school improvement projects, maintenance, landscaping, and
building. About 95% of the student grade will be based upon the actual
construction of a series of projects. There are no specific required projects.
Students are to design and construct a project(s) of their own choosing. The
total cost for course will depend upon the amount of materials used. Students
are required to pay for the materials to complete each project. (Unless it is a
school improvement project)

Transfer Goals/Big Ideas
Students will be able to independently use their learning to utilize Problem Solving, Measurement Skills, Safety, advanced 2D/3D Skills, advanced Tool
Skills, advanced Joinery Skills, and advanced Finishing Skills. Students will be able to take the skills from the Design & Machine Processes and expand
their learning through more advanced techniques. Students will use problem solving skills in any field they choose to go into. Many of these skills will
transfer into several different fields such as the trades, engineering, architecture, and many more.
Priority Missouri Learning Standards/National Standards
Standards for Technological Literacy Standard 20 Infrastructure, Construction processes and procedures, Requirements, Maintenance, alterations, and
renovation, Prefabricated materials.
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Unit 1: Safety
Standards
Standards for Technological Literacy Standard 20

Transfer Goal(s) /Big Ideas
Select wisely, care for, and use properly and safely, the various tools and materials in the
woodshop
Enduring Understandings

Essential Questions

Students will learn the proper safety for
use of tools and working in an industry setting.

Why is it important to know and follow
proper safety procedures?
What are the proper safety procedures for
working an industrial environment?
What are the safety rules for the use of
hand and power tools?

Learning Targets
Students will know and demonstrate the proper ways to use tools safely in the shop.

Unit Duration:
Throughout entire course
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Unit 2: Planning & Layout
Standards
Standards for Technological Literacy Standard 20

Transfer Goal(s) /Big Ideas
Measurement Skills & 2D/3D Skills

Enduring Understandings
Each student will be able to understand
standard measurements. Each student will
be able to design a project, create a plan of
procedure, and fill out a bill of materials

Essential Questions
Why is accuracy important when measuring?
Why is it important to follow a universal template
when designing plans?
What are the tools used for layout and measuring?
How do you properly fill out a bill of materials?
"What are the tools used for
layout and measuring?"

Learning Targets
Students will know the proper tools for layout and measuring. They will be able to utilize these tools to properly layout projects in preparation of the
build.
Students will know what a bill of materials is and being able to properly complete a bill of materials.
Unit Duration:
1 week - 2 weeks
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Unit: 3 Project Build
Standards
Standards for Technological Literacy Standard 20

Transfer Goal(s) /Big Ideas
Advanced Tool, Joinery, Finishing techniques
Enduring Understandings
Select wisely, care for, and use properly
and safely, the various tools that are used
in the manufacture of a product.
Each student will be able to understand
and apply various assembly techniques.
Each student will be able to follow and
identify project plans and its components

Essential Questions
Why is important to select the appropriate tools.
What are the advanced techniques used in power
sawing?
What are the advanced techniques used in forming and
shaping?
How do you properly use the various tools in the class
and what are they used for?
Why is it important to know the differences between
assembly joints?
What advanced tools are used in the assembly process?
What are the advanced techniques used in assembly?
What are the advanced techniques used in finishing a
project?
What components are used in the finishing process?
How and why would advanced finishing techniques be
used.

Learning Targets
Students will know the proper tools for advanced methods in sawing, forming and shaping. Students will be able to utilize various tools to create a variety
of projects. Students will be able to use various advanced assembly and finishing techniques in the completion of a project.
Unit Duration:
12 weeks
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Assessment Evidence
Rubric/Scoring

Assessment

Safety Test
Bill of Materials
Various Individualized Projects

Safety Test
Completed Bill of Materials
Projects completed
Final Exam
Tools Test
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Learning Plan

Week(s)

Topic

Resources/Texts

Learning Targets

Assessment

Week 1-3

Safety

Home Repairs &
Maintenance

Students will know and demonstrate the proper ways to use tools safely in the
shop.

Safety Test

Week 4-5

Planning &
Layout

Bill of Materials Data Students will know the proper tools for layout and measuring. They will be
Sheet
able to utilize these tools to properly layout projects in preparation of the
build.
Students will know what a bill of materials is and being able to properly
complete a bill of materials.

Week 5-18

Tool Skills,
Joinery Skills,
Finish Skills

Tool
Demonstrations
Video
Demonstrations

Students will know the proper tools for advanced methods in sawing, forming
and shaping. Students will be able to utilize various tools to create a variety of
projects. Students will be able to use various advanced assembly and finishing
techniques in the completion of a project.

Completed Bill of
Materials
Projects built to
accurate
dimensions

Completed
Projects
Final Exam
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Score
4.0
Score
3.0

Strand 1: Safety
Topic: Shop Safety
Grade: Adv. Design & Machine Processes
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 demonstrate the proper use of safety while working in the shop, follows all safety
procedures, and uses all tools in the correct manner to prevent damage and/or injury.

Sample Activities





Score
2.0

Score
1.0
Score
0.0

The student exhibits no major errors or omissions.
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:
 Demonstrates the safe use of tools in isolation
 Recognizes or recalls safety procedures




Passed Safety test
Proper use of safety while using
tools
Proper use of safety while
working on projects
Missed 4-6 questions on Safety
Test
Consistently is reminded to use
proper safety guidelines

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.
With help, a partial understanding of some of the simpler details and processes and some of the
more complex ideas and processes.
0.5
With help, a partial understanding of the 2.0 content, but not the 3.0 content.
Even with help, no understanding or skill demonstrated.
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Score
4.0
Score
3.0

Strand 2: Design Process
Topic: Planning, Layout & Measuring
Grade: Adv. Design & Machine Processes
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:
 They will explain framing members and how they fit together to frame a structurally sound wall

Sample Activities




The student exhibits no major errors or omissions.
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:





Stud, Bottom Plate, Top Plate, Header, Trimmer Stud, Cripple Stud, Rafter, Joist, Sub Floor, Truss

Frame a scale model of a
wall
Identify a framing
diagram
Measure & cut studs
properly
Knowledge of
terminology

performs basic processes, such as:



Measuring and Cutting Studs properly
Functionality of house design and framing terminology.

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.
0.5
With help, a partial understanding of the 2.0 content, but not the 3.0 content.
Even with help, no understanding or skill demonstrated.
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Score
4.0
Score
3.0

Score
2.0

Strand 3: Design Process
Topic: Bill of Materials
Grade: Adv. Design & Machine Processes
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:
 Students will be able to complete a bill of materials, which includes a cutting diagram, stock cutting list,
and material cost list.
The student exhibits no major errors or omissions.
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:

Sample Activities



Complete a Bill of
Materials



Knowledge of
terminology

 stock cutting list
 material cost list
 cutting diagram

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.
0.5
With help, a partial understanding of the 2.0 content, but not the 3.0 content.
Even with help, no understanding or skill demonstrated.
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Score
4.0

Strand 4: Hand Tools
Topic: Basic Tool Operation
Grade: Adv. Design & Machine Processes
In addition to Score 3.0, in-depth inferences and applications that go beyond what was taught.

Score
3.0

3.5 In addition to score 3.0 performance, in-depth inferences and applications with partial success.
The student:
 Students will be able to identify different tools and what application they are used for.

Score
2.0

The student exhibits no major errors or omissions.
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:

Sample Activities



Students will identify and use
various tools to perform different
applications



Knowledge of terminology

recognizes or recalls specific terminology, such as:


Score
1.0
Score
0.0

hammer, wrench, screwdriver, etc.

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.
With help, a partial understanding of some of the simpler details and processes and some of the
more complex ideas and processes.
0.5 With help, a partial understanding of the 2.0 content, but not the 3.0 content.
Even with help, no understanding or skill demonstrated.
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Score
4.0
Score
3.0

Score
2.0

Strand 5: Hand Tools
Topic: Power Hand Tools
Grade: Adv. Design & Machine Processes
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:
 Students will be able to identify different power hand tools and what application
they are used for.
The student exhibits no major errors or omissions.
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:

Sample Activities



Students will identify and use various tools to
perform different applications



Knowledge of terminology

recognizes or recalls specific terminology, such as:
 jig saw, drill, circular saw, etc.

Score
1.0
Score
0.0

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.
With help, a partial understanding of some of the simpler details and processes
and some of the more complex ideas and processes.
0.5
With help, a partial understanding of the 2.0 content, but not the 3.0 content.
Even with help, no understanding or skill demonstrated.
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Score
4.0
Score
3.0

Strand 6: Power Sawing
Topic: Power Saws
Grade: Adv. Design & Machine Processes
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 use safely the power miter saw, table saw, band saw, and scroll saw to rip
and crosscut various types of wood.

Sample Activities



Proper use of power saws to perform
various operations



Knowledge of terminology

The student exhibits no major errors or omissions.
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:
 Miter Saw, Table Saw, Band Saw, and Scroll Saw

Score
1.0
Score
0.0

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.
With help, a partial understanding of some of the simpler details and processes and some
of the more complex ideas and processes.
0.5
With help, a partial understanding of the 2.0 content, but not the 3.0 content.
Even with help, no understanding or skill demonstrated.
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Score
4.0
Score
3.0

Score
2.0

Strand 7: Forming & Shaping
Topic: Forming & Shaping
Grade: Adv. Design & Machine Processes
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:
 They will be able to use safely the jointer, planer, lathe, drill press, router, and
pedestal sander.
The student exhibits no major errors or omissions.
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:

Sample Activities

Proper use of forming and shaping tools to
perform various operations

Knowledge of terminology

recognizes or recalls specific terminology, such as:
 Jointer, planer, lathe, drill press, router, and pedestal sander.

Score
1.0
Score
0.0

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.
With help, a partial understanding of some of the simpler details and processes and
some of the more complex ideas and processes.
0.5
With help, a partial understanding of the 2.0 content, but not the 3.0 content.
Even with help, no understanding or skill demonstrated.
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Score
4.0
Score
3.0

Strand 8: Assembly
Topic: Assembly
Grade: Adv. Design & Machine Processes
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 use a variety of techniques in order to glue, clamp and assemble projects together.

Sample Activities
Properly assemble projects
together

The student exhibits no major errors or omissions.
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:
o Glue Joints, fasteners, and clamping

Score
1.0

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.
With help, a partial understanding of some of the simpler details and processes and some of the more
complex ideas and processes.
0.5
With help, a partial understanding of the 2.0 content, but not the 3.0 content.
Even with help, no understanding or skill demonstrated.

Score
0.0

Knowledge of terminology
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Score
4.0
Score
3.0

Strand 9: Finishing
Topic: Painting & Staining
Grade: Adv. Design & Machine Processes
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 prep, paint or stain, and clean up properly in a variety of applications.

Sample Activities
Paint Properly

The student exhibits no major errors or omissions.
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:

Knowledge of terminology

recognizes or recalls specific terminology, such as:
 Trimming, Rolling, Textures, Striping, Latex, Oil based, Primer, Stain, Clear finishes,
 Will identify the different tools used in painting.

Score
1.0
Score
0.0

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.
With help, a partial understanding of some of the simpler details and processes and some of the
more complex ideas and processes.
0.5 With help, a partial understanding of the 2.0 content, but not the 3.0 content.
Even with help, no understanding or skill demonstrated.
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Score
4.0
Score
3.0

Strand 10: Advanced Joinery
Topic: Advanced Joinery
Grade: Adv. Design & Machine Processes
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:


Sample Activities
Utilizing advanced joinery in projects

Will utilize advanced joinery techniques when assembling projects such as rabbeting, dados,
mortise and tenon, dovetails, biscuits and dowels.

The student exhibits no major errors or omissions.
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:

Knowledge of terminology

recognizes or recalls specific terminology, such as:
o Rabbeting, dados, mortise and tenon, dovetails, biscuits and dowels.

Score
1.0
Score
0.0

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.
With help, a partial understanding of some of the simpler details and processes and some of
the more complex ideas and processes.
0.5 With help, a partial understanding of the 2.0 content, but not the 3.0 content.
Even with help, no understanding or skill demonstrated.
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Score
4.0
Score
3.0

Strand 11: Advanced Assemblies
Topic: Multiple Techniques
Grade: Adv. Design & Machine Processes
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 use multiple assembly techniques in a single project.

Sample Activities



Utilizing multiple techniques in
projects

The student exhibits no major errors or omissions.
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:

 Knowledge of terminology

recognizes or recalls specific terminology, such as:
o Rabbeting, dados, mortise and tenon, dovetails, biscuits and dowels.

Score
1.0
Score
0.0

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.
With help, a partial understanding of some of the simpler details and processes and some of the
more complex ideas and processes.
0.5
With help, a partial understanding of the 2.0 content, but not the 3.0 content.
Even with help, no understanding or skill demonstrated.
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Score
4.0
Score
3.0

Strand 12: Advanced Assemblies
Topic: Miter Joints
Grade: Adv. Design & Machine Processes
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:
 Students are able to use miter joints in their project in order to strengthen and create more intricate
designs.

Sample Activities



Utilizing miter joints in
projects

The student exhibits no major errors or omissions.
Score
2.0

Score
1.0
Score
0.0

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:

 Knowledge of terminology

recognizes or recalls specific terminology, such as:
o miter joints
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.
With help, a partial understanding of some of the simpler details and processes and some of the more
complex ideas and processes.
0.5
With help, a partial understanding of the 2.0 content, but not the 3.0 content.
Even with help, no understanding or skill demonstrated.
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Score
4.0
Score
3.0

Strand 13: Advanced Preparation
Topic: Jigs & Templates
Grade: Adv. Design & Machine Processes
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:
 Students are able to create and use jigs and templates in their design to create multiple pieces in a
more efficient manner.

Sample Activities



Utilizing jigs and templates in
projects

The student exhibits no major errors or omissions.
Score
2.0

Score
1.0
Score
0.0

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:

 Knowledge of terminology

recognizes or recalls specific terminology, such as:
o jigs and templates
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.
With help, a partial understanding of some of the simpler details and processes and some of the
more complex ideas and processes.
0.5
With help, a partial understanding of the 2.0 content, but not the 3.0 content.
Even with help, no understanding or skill demonstrated.
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Score
4.0
Score
3.0

Strand 14: Circular Design
Topic: Curves & Round Bases
Grade: Adv. Design & Machine Processes
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:
Students will be able to create curves, round bases, and circular designs in the production of a
project.

Sample Activities



Creating curves and round bases in
project designs



Knowledge of terminology

The student exhibits no major errors or omissions.
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:
o tools for creating curves, round bases, and circular designs

Score
1.0
Score
0.0

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.
With help, a partial understanding of some of the simpler details and processes and some of
the more complex ideas and processes.
0.5
With help, a partial understanding of the 2.0 content, but not the 3.0 content.
Even with help, no understanding or skill demonstrated.
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Score
4.0

Strand 15: Decorative Materials
Topic: Casing & Trim work
Grade: Adv. Design & Machine Processes
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.
Score The student:
3.0
Students will be able will be able to create and add casing or trim work into the design of a project.

Sample Activities
Create and add casing or trim work
into the design of a project

The student exhibits no major errors or omissions.
2.5
No major errors or omissions regarding 2.0 content and partial knowledge of the 3.0 content.
Score There are no major errors or omissions regarding the simpler details and processes as the
2.0
student:

Knowledge of terminology

recognizes or recalls specific terminology, such as:
 tools for creating casing & trim work
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 With help, a partial understanding of some of the simpler details and processes and some of the
1.0
more complex ideas and processes.
0.5
With help, a partial understanding of the 2.0 content, but not the 3.0 content.
Score Even with help, no understanding or skill demonstrated.
0.0
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Score
4.0
Score
3.0

Strand 16: Decorative Materials
Topic: Engravings & Inlays
Grade: Adv. Design & Machine Processes
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:
Students will be able to create and design engravings and understand how inlays work in a wood
project.

Sample Activities
Creating engravings and inlays

The student exhibits no major errors or omissions.
Score
2.0

Score
1.0
Score
0.0

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:

Knowledge of terminology

recognizes or recalls specific terminology, such as:
o Tools for creating engravings and inlays
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.
With help, a partial understanding of some of the simpler details and processes and some of the
more complex ideas and processes.
0.5 With help, a partial understanding of the 2.0 content, but not the 3.0 content.
Even with help, no understanding or skill demonstrated.
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Graphic and Electronic Media
Grade level(s): 9-12

Credits earned: 1/2

Course Rationale

Course Description

The rationale behind the Graphic and Electronic Media would
introduce students to several different areas of graphic design
communications. Some of the fields the students will be
introduced to, include but are not limited to are, architectural
design, mechanical design, animation, and video production.
This class develops a foundation which leads to higher levels of
exploration in these design fields.

Graphic and Electronic Media is an introduction to many different technologies. Fun,
interactive learning tools help promote science, technology, engineering, and math. This
class offers design, visualization, and simulation capabilities so students can easily move
between 2D and 3D design environments, and fully experience their creative ideas
digitally. The possibilities of software applications the students will be introduced to are
engineering, architectural, video editing & special effects, sign making, laser engraving,
and many others. For further explanation see the Industrial Technology instructor. The
lab fee covers materials for projects done in class. Credit may transfer toward a certificate
or associate’s degree at St. Charles Community College.
Transfer Goals/Big Ideas

1.
2.
3.
4.
5.

Gain knowledge in the areas of 2-Dimensional Design, 3-Dimensional Design, rendering and Animation.
Will be introduced to the fields of engineering, architecture, and graphic communication design.
Apply the skills acquired in math, reading, writing, and science to the content into technology and conversely.
Learn the steps of transitioning from 2D to 3D and producing a completed computer designed product.
Employ the problem solving process to reach technical solutions through computers and technology activities.
Priority Missouri Learning Standards/National Standards

ISTE Standards for Students
1D - Students 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.
3A - Students plan and employ effective research strategies to locate information and other resources for their intellectual or creative pursuits.
4B - Students select and use digital tools to plan and manage a design process that considers design constraints and calculated risks.
4D - Students exhibit a tolerance for ambiguity, perseverance and the capacity to work with open-ended problems.
6A - Students choose the appropriate platforms and tools for meeting the desired objectives of their creation or communication.
6B - Students create original works or responsibly repurpose or remix digital resources into new creations. 6c
Students communicate complex ideas clearly and effectively by creating or using a variety of digital objects such as visualizations, models or simulations.
Standards for Technological Literacy - Standard 11 - Identify a design problem, Identify criteria and constraints, refine the design, evaluate the design,
develop a product or system using quality control, reevaluate final solution(s).
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Unit 1: AutoCAD
Standards
ISTE 4B

Transfer Goal(s) /Big Ideas
Gain knowledge in the areas of 2-Dimensional Design, 3-Dimensional Design, rendering and Animation.
Will be introduced to the fields of engineering, architecture, and graphic communication design.
Apply the skills acquired in math, reading, writing, and science to the content into technology and
conversely.
Employ the problem solving process to reach technical solutions through computers and technology
activities.
Enduring Understandings
Students will use AutoCAD to create 2D drawings
in a Multi-View format.

Essential Questions
What is the process of setting up a template? What
types of drawings are in the Multi-View? How to
create a 2D Multi-Viewing using AutoCAD?

Learning Targets
Students will be able to demonstrate how to set up a template in AutoCAD, then create a multi-view drawings.

Unit Duration:
4 weeks
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Unit 2: Inventor
Standards
ISTE 4B

Transfer Goal(s) /Big Ideas
Gain knowledge in the areas of 2-Dimensional Design, 3-Dimensional Design, rendering and
Animation.
Will be introduced to the fields of engineering, architecture, and graphic communication
design.
Apply the skills acquired in math, reading, writing, and science to the content into
technology and conversely.
Learn the steps of transitioning from 2D to 3D and producing a completed computer
designed product.
Employ the problem solving process to reach technical solutions through computers and
technology activities.
Enduring Understandings
Students will use inventor to create 3D
drawings.

Essential Questions
How do you create a 3D image on inventor?
What are the basic functions of the inventor
program?

Learning Targets
Students will be able to demonstrate and create 3D drawings in Inventor.

Unit Duration:
4 weeks
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Unit 3: Robotics
Standards
Standards for Technological Literacy - Standard 11

Transfer Goal(s) /Big Ideas
Will be introduced to the fields of engineering, architecture, and graphic communication design.
Apply the skills acquired in math, reading, writing, and science to the content into technology
and conversely.
Employ the problem solving process to reach technical solutions through computers and
technology activities.
Enduring Understandings
Students will Design, Build, and Program a
robot to do basic functions.
Students will create or construct a
predetermined robot build.
Students will program the robot to operate on
its own just using the coding they created.
Students will program the robot to operate by
using a remote control to tell it where to go.

Essential Questions
What are the steps to program motors and
sensors to complete tasks?
How will you design your Robot?
What are the steps involved from start to
finish in the Design Process?
How will you program your robot?
What steps are you going to take in order to
ensure that the robot will function according
to the specifications?
What steps are you going to take in order to
ensure that the robot will function according
to the specifications?

Learning Targets
Students will be able to design, build, and program their robots according to the specifications.

Unit Duration:
4 weeks
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Unit 4: Video Productions
Standards
ISTE Standards for Students
1d, 3a, 4d, 6a, 6b, 6c

Transfer Goal(s) /Big Ideas
Will be introduced to the fields of engineering, architecture, and graphic communication design.
Apply the skills acquired in math, reading, writing, and science to the content into technology and conversely.
Employ the problem solving process to reach technical solutions through computers and technology activities.
Enduring Understandings

Essential Questions

Each student will be able to use Premier Pro and After
Effects software in order to produce video content.
Each student will be able to work together and
communicate within a production team to produce a
cohesive live product.
Each student will do their job as part of the team in order
to produce a professional looking live production.
Each student will be able to shoot using elements of good
composition and design.
Each student will be able to properly plan for a short film
project.

Demonstrate the ability to cut audio and video
while using effects and good pacing to develop
video?
What are some respectful strategies for
communicating with team members during a
stressful live production?
What are the production responsibilities for each
position in a live video production?
What are elements of good composition and design
when filming?
How do you properly write a script and plan for a
short film using shot lists and storyboards?

Learning Targets
Students will be able to brainstorm, write, film, and edit their own short film.

Unit Duration:
6 weeks
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Assessment Evidence
Rubric/Scoring

Assessment

The teacher will look at each AutoCAD Drawing and Template to make sure it meets all criteria.

Students will complete template and multi-view
drawings.

The teacher will look at each Inventor Drawing to make sure it meets all criteria.
The teacher will make sure the students have built the robot to the specifications and have
programed the robot to meet the specific functions of the programming criteria.
Students are graded by brainstorming, writing, filming, and editing their own short film.

Students will complete 3D drawings using the
inventor program.
Students will build a Lego robot and then program the
robot to meet specific requirements.
Students will present their short film to the class and
teacher.
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Learning Plan

Week(s) Topic

Resources/Texts

Learning Targets

Assessment

1-4

AutoCAD

Drawings provided by the teacher.

Students will be able to complete all of the
Students turn in their
drawings and gain experience using AutoCAD. drawings.

5-8

Inventor

Drawings provided by the teacher using the
Inventor tutorial program.

9-12

Robotics

13-18

Video
Productions

Students will be able to complete all of the
inventor drawings and gain experience using
Inventor.

Students turn in their
drawings.

Robot programs are provided by the teacher
through Lego Mindstorms.

Students will be able to build, program and
operate their robots successfully using Lego
Mindstorms.

Students demonstrate
their completed robots.

Students will use google docs to write and
brainstorm, then video cameras to film and the
they will edit using Adobe Premiere Pro software.

Students will how to use cameras to film
short videos and adobe premiere pro to edit.

Students present their
films to the teacher and
class.
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Score
4.0
Score
3.0

Score
2.0

Score
1.0
Score
0.0

Strand 1: Design Process
Topic: Designing
Grade: Graphic & Electronic Media
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 utilize the basic functions of design software to set up and create a workspace and template
 Designing a new project
 Designing a new template
The student exhibits no major errors or omissions.
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:
 Students are able to open a new project, create a workspace, and create a template individually. Students
are able to demonstrate the basic functions of design software in isolation.

Sample Activities






Set up a new project
workspace
Set up template

Set up a new project
workspace

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.
With help, a partial understanding of some of the simpler details and processes and some of the more
complex ideas and processes.
0.5
With help, a partial understanding of the 2.0 content, but not the 3.0 content.
Even with help, no understanding or skill demonstrated.
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Score
4.0
Score
3.0

Score
2.0

Score
1.0
Score
0.0

Strand 1: Design Process
Topic: Measuring & Planning
Grade: Graphic & Electronic Media
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:
 Students will be able to apply measurement, math scientific principles, and problem solving to
produce projects.
The student exhibits no major errors or omissions.
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:
 Students will be able demonstrate measurement skills, math scientific principles and the steps
to the problems solving process in isolation.

Sample Activities



This applies to all projects
throughout the semester



This applies to all projects
throughout the semester

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.
With help, a partial understanding of some of the simpler details and processes and some of
the more complex ideas and processes.
0.5
With help, a partial understanding of the 2.0 content, but not the 3.0 content.
Even with help, no understanding or skill demonstrated.
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Score
4.0
Score
3.0

Strand 2: 2-Dimensional Design
Topic: AutoCAD Interface
Grade: Graphic & Electronic Media
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:
 Students will be able to understand and utilize the AutoCAD interface.

Sample Activities





Appropriate use of tools
Personalize and change specific settings
Set up and use specific settings based on the
project being developed





Appropriate use of tools
Personalize and change specific settings
Set up and use specific settings based on the
project being developed

The student exhibits no major errors or omissions.
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:


Students can demonstrate the use of AutoCAD tools in isolation

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.
0.5
With help, a partial understanding of the 2.0 content, but not the 3.0 content.
Even with help, no understanding or skill demonstrated.
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Strand 2: 2-Dimensional Design
Topic: Orthographic Projections
Grade: Graphic & Electronic Media
In addition to Score 3.0, in-depth inferences and applications that go beyond what was taught.

Score
4.0
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:
 Students will be able to produce orthographic projections within the software programs being used.
The student exhibits no major errors or omissions.
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:


Students can identify orthographic projections

Sample Activities



Development of a multi-view
drawing



Development of a multi-view
drawing

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.
0.5
With help, a partial understanding of the 2.0 content, but not the 3.0 content.
Even with help, no understanding or skill demonstrated.
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Score
4.0
Score
3.0

Strand 3: 3-Dimensional Design
Topic: Inventor
Grade: Graphic & Electronic Media
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:
 Students will be able to understand and utilize the Inventor interface.

Sample Activities





Appropriate use of tools
Personalize and change specific settings
Set up and use specific settings based on the
project being developed





Appropriate use of tools
Personalize and change specific settings
Set up and use specific settings based on the
project being developed

The student exhibits no major errors or omissions.
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:


Students can demonstrate the use of Inventor tools in isolation.

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.
0.5
With help, a partial understanding of the 2.0 content, but not the 3.0 content.
Even with help, no understanding or skill demonstrated.

161

Score
4.0
Score
3.0

Score
2.0

Strand 3: 2-Dimensional Design
Topic: Planes & Axis
Grade: Graphic & Electronic Media
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:

Sample Activities



Development of a 3D drawing working
with planes and Axis



Development of a 3D drawing working
with planes and Axis

Students will use planes and axis to produce drawings of 3D parts.
The student exhibits no major errors or omissions.
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:


Students can describe how planes and axis work in 3D design.

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.
0.5
With help, a partial understanding of the 2.0 content, but not the 3.0 content.
Even with help, no understanding or skill demonstrated.
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Score
4.0
Score
3.0

Strand 4: Rendering & Animation
Topic: Editing, Manipulation & Animation
Grade: Graphic & Electronic Media
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:


Students will be able to understand and utilize the 3D Studio Max interface.

Sample Activities





Appropriate use of tools
Personalize and change specific settings
Set up and use specific settings based on the
project being developed





Appropriate use of tools
Personalize and change specific settings
Set up and use specific settings based on the
project being developed

The student exhibits no major errors or omissions.
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:


Students can demonstrate the use of 3D studio max tools in isolation.

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.
0.5
With help, a partial understanding of the 2.0 content, but not the 3.0 content.
Even with help, no understanding or skill demonstrated.
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Score
4.0
Score
3.0

Strand 4: Rendering & Animation
Topic: 3D Objects
Grade: Graphic & Electronic Media
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:


Sample Activities



Imports and creates 3D graphics to
produce animations



Imports and creates 3D graphics to
produce animations

Students will be able to texturize, alter and manipulate 3D Objects.

The student exhibits no major errors or omissions.
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:


Students can import and create 3D graphics.

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.
0.5
With help, a partial understanding of the 2.0 content, but not the 3.0 content.
Even with help, no understanding or skill demonstrated.
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Score
4.0
Score
3.0

Strand 5: Video Editing & Special Effects
Topic: Adobe Premier Pro
Grade: Graphic & Electronic Media
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:

Sample Activities



Import assets and edit video & sound to
create a finished film product



Import assets and edit video & sound to
create a finished film product

Students will be able to use tools in Adobe Premier Pro to edit video.



The student exhibits no major errors or omissions.
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:
Students can demonstrate the use of Adobe Premier Pro video tools in isolation.
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.
0.5 With help, a partial understanding of the 2.0 content, but not the 3.0 content.
Even with help, no understanding or skill demonstrated.
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Score
4.0
Score
3.0

Strand 5: Video Editing & Special Effects
Topic: Adobe After Effects
Grade: Graphic & Electronic Media
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:
 Students will be able to use tools in Adobe After Effects to create motion graphics and
special effects.

Sample Activities



Import assets and create motion graphics,
texts, and special effects



Import assets and create motion graphics,
texts, and special effects

The student exhibits no major errors or omissions.
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:
Students can demonstrate the use of Adobe after Effects tools in isolation.



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.
0.5
With help, a partial understanding of the 2.0 content, but not the 3.0 content.
Even with help, no understanding or skill demonstrated.
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Live Video Production
Grade level(s): 9-12

Credits earned: 1

Course Rationale

Course Description

Live Video Production gives students a chance to practice teamwork,
problem solving, and communication skills in a Live Production
environment.

In this course, students work together in an exciting live environment to
produce video for our video board and YouTube. Each student will learn how
to use and care for video production equipment. Students also produce
highlight videos and other creative content to be shown on our video board.

Transfer Goals/Big Ideas
Students will be able to independently use their learning to operate and care for video production equipment. They will also be able to use production
software to create well thought out videos. More importantly, students will be able to apply communication, teamwork, and problem solving skills to
everyday life situations for the rest of their lives.

Priority Missouri Learning Standards/National Standards
ISTE Standards
4D Students exhibit a tolerance for ambiguity, perseverance and the capacity to work with open-ended problems.
6A Students choose the appropriate platforms and tools for meeting the desired objectives of their creation or communication.
6B Students create original works or responsibly repurpose or remix digital resources into new creations.
6C Students communicate complex ideas clearly and effectively by creating or using a variety of digital objects such as visualizations, models or
simulations.
6D Students publish or present content that customizes the message and medium for their intended audiences.
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Unit 1: Tech Equipment Use and Care
Standards
ISTE 6A

Transfer Goal(s) /Big Ideas
Students will be able to independently use their learning to operate and care for video production
equipment.

Enduring Understandings
Each student will be able to set up, operate
and care for production equipment.

Essential Questions
How do you safely set up, operate, and clean up live
video production equipment?

Learning Targets
Students will be able to:
-set up, adjust, and operate various tripods.
-set up, adjust settings, operate and care for various cameras.
-set up, use and monitor sound equipment.
-set up and monitor a live stream.
-operate and troubleshoot a video switcher.
Unit Duration:
Week 1 &2, then ongoing throughout the semester.
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Unit 2: Producing Interactive Video Board Content
Standards
ISTE 6B

Transfer Goal(s) /Big Ideas
Students will be able to use production software to create well thought out videos.

Enduring Understandings

Essential Questions

Each student will be able to use Premier Pro Demonstrate the ability to cut audio and video
and After Effects software in order to
while using effects and good pacing to develop
produce video content.
video.

Learning Targets
Students will be able to:
-set up a new project in Premiere Pro and After Effects.
-upload and organize video/audio assets.
-cut and manipulate assets within Premiere Pro and After Effects
-add creative effects and transitions to projects where necessary.
-export projects to a usable format.
Unit Duration:
Week 2 & 3 then ongoing throughout the semester.
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Unit 3: Teamwork and Communication in Live Production
Standards
ISTE 6C

Transfer Goal(s) /Big Ideas
Students will be able to apply communication, teamwork, and problem solving skills to everyday
life situations for the rest of their lives.

Enduring Understandings
Each student will be able to work together and
communicate within a production team to
produce a cohesive live product.

Essential Questions
What are some respectful strategies for
communicating with team members during a
stressful live production?

Learning Targets
Students will be able to:
-create and execute a program plan for a live production
-communicate necessary information within a live production environment.
-work together as a team to produce a comprehensive video product.
Unit Duration:
Ongoing throughout the semester.
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Unit 4: Problem Solving and Troubleshooting in Live Production
Standards
ISTE 4D

Transfer Goal(s) /Big Ideas
Students will be able to apply communication, teamwork, and problem solving skills to everyday life
situations for the rest of their lives.

Enduring Understandings
Each student will be able to assess, trouble shoot,
and solve technological problems.

Essential Questions
How would you troubleshoot and fix a technical
problem during the course of a live production?

Learning Targets
Students will be able to:
-troubleshoot and fix issues with the livestreaming process.
-troubleshoot and fix issues with video signal loss.
-troubleshoot and fix issues with audio loss.
Unit Duration:
Ongoing throughout the semester.
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Unit 5: Elements of Good Storytelling in Live Production
Standards
ISTE 6D

Transfer Goal(s) /Big Ideas
Students will be able to apply communication, teamwork, and problem solving skills to everyday life
situations for the rest of their lives.

Enduring Understandings
Each student will do their job as part of the team in
order to produce a professional looking live
production.

Essential Questions
What are the production responsibilities for each
position in a live video production?

Learning Targets
Students will be able to:
-create and execute an intro sequence for live events.
-use creative and appropriate camera angles to tell a story for live production.
-use video and audio assets to enhance a live production.
Unit Duration:
Ongoing throughout the semester.
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Assessment Evidence
Rubric/Scoring

Assessment

Premiere Pro Interface Assessment- matching assessment Students match appropriate terms to the icons on the Premiere Pro interface.
Cable Wrapping- performance assessment

Students must demonstrate the ability to use the over/under technique to wrap cable.

Production Box Assessment- matching assessment

Students must match game night responsibilities and actions to the appropriate position.

Live Productions- participation/completion

Students who are responsible and competent in completing their live events receive full credit.
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Learning Plan

Week(s)

Topic

Resources/Texts

Learning Targets

Assessment

1-2

Equipment usage and care

Cameras, tripods, microphones, and lights.

Set up, adjust, operate and care for
equipment appropriately.

Performance
assessments

Producing interactive video
board content

Premier Pro, After Effects, cameras, tripods,
microphones, lights and Storyblocks online
production resources.

Use Premiere Pro and After Effects
to produce comprehensive video
projects.

Rubric
assessments

2-3 &
ongoing

Ongoing

Ongoing

ongoing

Teamwork and
communication in live
production
Problem solving and
troubleshooting in live
production
Elements of good storytelling
in live production

Computers, monitors, sound board, video
switcher, cameras, tripods, microphones, lights.
Computers, monitors, sound board, video
switcher, cameras, tripods, microphones, lights.
Computers, monitors, sound board, video
switcher, cameras, tripods, microphones, lights.

Use teamwork and communication
to produce a live video production.

Participation and
completion

Troubleshoot and fix problems that
arise during a live production.
Use video and audio assets to create
a good comprehensive live
production.

Performance
assessments

Performance
assessments

174

Strand: Tech Equipment Use and Care
Topic/Objective: Students will be able to independently use their learning to operate and care for video production equipment.
Level: Live Video Production
Score
4.0

Sample Tasks

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.

Score
3.0

The student will be able to:
-set up, adjust, and operate various tripods.
-set up, adjust settings, operate and care for various cameras.
-set up, use and monitor sound equipment.
-set up and monitor a live stream.
-operate and troubleshoot a video switcher.





live video production set up
live video production
video production shoot





live video production set up
live video production
video production shoot

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

There are no major errors or omissions regarding the simpler details and processes as the
student:
-use a quick release plate to attach cameras to tripods.
-use the power and record functions for various cameras.
-use a camera and tripod together correctly.
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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Strand: Producing Interactive Video Board Content
Topic/Objective: Students will be able to use production software to create well thought out videos.
Level: Live Video Production
Score
4.0

Sample Tasks

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.

Score
3.0

The student will be able to:
-set up a new project in Premiere Pro and After Effects.
-upload and organize video/audio assets.
-cut and manipulate assets within Premiere Pro and After Effects
-add creative effects and transitions to projects where necessary.
-export projects to a usable format.






Produce motion graphics using After
Effects
Produce intro videos using After
Effects and Premier Pro
Produce player profiles using After
Effects and Premier Pro
Produce crowd participation content
using AE and PP

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

There are no major errors or omissions regarding the simpler details and processes as the
student:
-use a quick release plate to attach cameras to tripods.
-use the power and record functions for various cameras.
-use a camera and tripod together correctly.



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






Produce motion graphics using After
Effects
Produce intro videos using After
Effects and Premier Pro
Produce player profiles using After
Effects and Premier Pro
Produce crowd participation content
using AE and PP

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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Strand: Teamwork and Communication in Live Production
Topic/Objective: Each student will be able to work together and communicate within a production team to produce a cohesive live product.
Level: Live Video Production
Score
4.0

Sample Tasks

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.

Score
3.0

The student will be able to:
-communicate effectively to produce a live event as part of a tech team
-communicate to troubleshoot tech problems
-communicate game action to a live audience





live video production
set up
live video production
video production shoot

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

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



-follow production instructions given by a director




live video production
set up
live video production
video production shoot

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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Strand: Problem Solving and Troubleshooting in Live Production
Topic/Objective: Each student will be able to assess, trouble shoot, and solve technological problems.
Level: Live Video Production
Score
4.0

Sample Tasks

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.

Score
3.0

The student will be able to:
-troubleshoot livestream issues
-troubleshoot image and audio issues
-troubleshoot schedule and set up issues





live video production
set up
live video production
video production shoot

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

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



-troubleshoot wiring and connection issues




live video production
set up
live video production
video production shoot

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.



178

Strand: Elements of Good Storytelling in Live Production
Topic/Objective: Each student will do their job as part of the team in order to produce a professional looking live production.
Level: Live Video Production
Score
4.0

Sample Tasks

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.

Score
3.0

The student will be able to:



-direct a live production
-use video, audio, and graphics at appropriate times during a live production
-switch between cameras creatively and at appropriate times



live video
production
video production
shoot

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

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



-follow a script for a live production
-use appropriate camera angles for a given camera



live video
production
video production
shoot

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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Short Film Video Production
Grade level(s): 9-12

Credits earned: 1

Course Rationale

Course Description

Short Film Video Production gives students a chance to practice
teamwork, problem solving, and communication skills in small
group settings while producing short films.

In this course, students work together in small teams to produce short films for our
YouTube channel and local film festivals. Each student will learn how to use and care
for video production equipment and software while working with friends to produce
music videos, comedies, action, experimental and documentary short films.
Transfer Goals/Big Ideas

Students will be able to independently use their learning to operate and care for video production equipment. They will also be able to use production
equipment and software to create well thought out videos. More importantly, students will be able to apply communication, teamwork, and problem
solving skills to everyday life situations for the rest of their lives.

Priority Missouri Learning Standards/National Standards
ISTE Standards
1D Students 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.
3A Students plan and employ effective research strategies to locate information and other resources for their intellectual or creative pursuits.
4B Students select and use digital tools to plan and manage a design process that considers design constraints and calculated risks.
6A Students choose the appropriate platforms and tools for meeting the desired objectives of their creation or communication.
6D Students publish or present content that customizes the message and medium for their intended audiences.
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Unit 1: Tech Equipment Use & Care
Standards
ISTE 6A

Transfer Goal(s) /Big Ideas
Students will be able to independently use their learning to operate and care for video production equipment.

Enduring Understandings
Each student will be able to set up, operate and
care for production equipment.

Essential Questions
How do you safely set up, operate, and clean up video
production equipment?

Learning Targets
Students will be able to:
-set up, adjust, and operate various tripods.
-set up, adjust settings, operate and care for various cameras.
-set up, use and monitor sound equipment.
-set up and adjust lighting
Unit Duration:
Week 1 &2, then ongoing throughout the semester.
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Unit 2: Elements of Good Composition & Design
Standards
ISTE 6D

Transfer Goal(s) /Big Ideas
Students will be able to use production equipment and software to create well thought out videos.

Enduring Understandings
Each student will be able to shoot using elements
of good composition and design.

Essential Questions
What are elements of good composition and
design when filming?

Learning Targets
Students will be able to:
-identify elements of good composition and design
-plan for and apply elements of good composition while filming
-use appropriate camera shots, angles, and movements while filming
Unit Duration:
Week 2 & 3, then ongoing throughout the semester.
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Unit 3: Pre Production (Research & Planning)
Standards
ISTE 3A

Transfer Goal(s) /Big Ideas
Students will be able to use production equipment and software to create well thought out videos. More
importantly, students will be able to apply communication, teamwork, and problem solving skills to everyday
life situations for the rest of their lives.

Enduring Understandings
Each student will be able to properly plan for a
short film project.

Essential Questions
How do you properly write a script and plan for a short
film using shot lists and storyboards?

Learning Targets
Students will be able to:
-develop and plan a short film idea using input from research and classmates
-further develop a short film idea within a small group
-use teamwork to complete a script, storyboard, shotlist, and shooting schedule within a small group
Unit Duration:
Ongoing throughout the semester.
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Unit 4: Production (Teamwork & Problem Solving)
Standards
ISTE 1D

Transfer Goal(s) /Big Ideas
Students will be able to apply communication, teamwork, and problem solving skills to
everyday life situations for the rest of their lives.

Enduring Understandings
Each student will be able to work
together and communicate within a
production team to produce a
professional looking short film.

Essential Questions
What are the responsibilities of each member of
the short film production team?

Learning Targets
Students will be able to:
-work in small groups using lighting equipment to properly light a short film set
-work together to shoot sufficient, proper camera angles and movements to help tell a story
-capture high quality audio during a shoot

Unit Duration:
Ongoing throughout the semester.
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Unit 5: Post Production (Putting It All Together)
Standards
ISTE 4B

Transfer Goal(s) /Big Ideas
Students will be able to apply communication, teamwork, and problem solving skills to everyday life
situations for the rest of their lives.

Enduring Understandings
Each student will be able to use Premier
Pro and After Effects to edit video assets
into a professional looking short film.

Essential Questions
How do you use Premier Pro and After Effects to create
a professional looking short film?

Learning Targets
Students will be able to:
-set up a new project in Premiere Pro and After Effects.
-upload and organize video/audio assets.
-cut and manipulate assets within Premiere Pro and After Effects
-add creative effects, transitions, music and sound effects to tell a creative story.
-export projects to a usable format.
Unit Duration:
Ongoing throughout the semester.
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Assessment Evidence

Rubric/Scoring

Assessment

Premiere Pro Interface Assessment- matching assessment

Students match appropriate terms to the icons on the Premiere Pro interface.

Camera, Tripod & Mic Operation- performance assessment

Students must demonstrate the ability to use cameras, tripods and mics properly.

Production Checklist- writing and illustrating

Students must properly plan for a video by completing a script, storyboard, and shot list.

Short Film Production- project completion

Students use knowledge, skill, and creativity to product short films from different genres.
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Learning Plan
Week(s)

Topic

Resources/Texts

Learning Targets

Assessment

1-2

Tech Equipment Use &
Care

Cameras, tripods, microphones, and lights.

Set up, adjust, operate and care for
equipment appropriately.

Performance
assessments

2-3 &
ongoing

Elements of Good
Composition & Design

Ongoing

Pre-Production (Research
& Planning)

Ongoing

Production (Teamwork &
Problem Solving)

Ongoing

Post Production (Putting
It All Together)

Cameras, tripods, microphones, lights.
YouTube videos for research, and preproduction worksheets for planning.
Cameras, tripods, microphones, lights.
Premier Pro, After Effects, and Storyblocks
online production resources.

Identify, plan for and apply elements of
good composition and design.
Create scripts, storyboards and shot lists
for a short film.

Project
assessments
Written
assessments

Use cameras, lights, and mics to shoot a
short film.
Use Premiere Pro and After Effects to
produce comprehensive video projects.

Project
assessments
Project
assessments
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Strand: Tech Equipment Use and Care
Topic/Objective: Students will be able to independently use their learning to operate and care for video production equipment.
Level: Short Film Video Production
Score
4.0

Sample Tasks

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.

Score
3.0

The student will be able to:
-set up, adjust, and operate various tripods.
-set up, adjust settings, operate and care for various cameras.
-set up, use and monitor sound equipment.




video production set up
video production shoot




video production set up
video production shoot

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

There are no major errors or omissions regarding the simpler details and processes as the
student:
-use a quick release plate to attach cameras to tripods.
-use the power and record functions for various cameras.
-use a camera and tripod together correctly.
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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Strand: Elements of Good Composition & Design
Topic/Objective: Each student will be able to shoot using elements of good composition and design.
Level: Short Film Video Production
Score
4.0

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

Sample Tasks


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

The student will be able to:
-shoot video with meaningful angles and movements
-shoot video using good elements of composition
-shoot video with purpose




Composition stills and
video
Short films

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

There are no major errors or omissions regarding the simpler details and processes as the student:
-shoot video with some elements of good composition
-shoot video with different camera angles and movements




Composition stills and
video
Short films

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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Strand: Pre Production (Research & Planning)
Topic/Objective: Each student will be able to properly plan for a short film project.
Level: Short Film Video Production
Score
4.0

Sample Tasks

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.

Score
3.0

The student will be able to:
-complete a short film script
-complete a detailed shot list
-complete a storyboard





Pre-production research
sheet
Video project checklist
Short film script

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

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



-will be able to complete portions of a pre-production plan



Pre-production research
sheet
Video project checklist

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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Strand: Production (Teamwork & Problem Solving)
Topic/Objective: Each student will be able to work together and communicate within a production team to produce a professional looking short film.
Level: Short Film Video Production
Score
4.0

Sample Tasks

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.

Score
3.0

The student will be able to:
-work within a production team
-operate cameras, sound, and lighting on a shoot
-direct a short film shoot




video production set
up
video production
shoot

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

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



-participate in a video shoot



video production set
up
video production
shoot

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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Strand: Post Production (Putting It All Together)
Topic/Objective: Each student will be able to use Premier Pro and After Effects to edit video assets into a professional looking short film.
Level: Short Film Video Production
Score
4.0

Sample Tasks

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.

Score
3.0

The student will be able to:
-download and organize sound and video for editing.
-use Premier Pro to edit a professional looking short film.
-use After Effects to add special effects to a short film.



Various genres of
short film



Various genres of
short film

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

There are no major errors or omissions regarding the simpler details and processes as the student:
-use premier pro to edit a short film
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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PLTW-Introduction to Engineering Design
Grade level(s):9-12

Credits earned: 1

Course Rationale

Course Description

Through problems that engage and challenge, students explore a
broad range of engineering topics, Design Process, Technical
Sketching, Modeling, Statistics, and documentation. These skills
are the foundation for any engineering field.

Students will dig deep into the engineering design process, applying math, science,
and engineering standards to hands on projects like designing a new toy or
improving on an existing product. They will work both individually and in teams to
design solutions to a variety of problems using 3-D modeling software and use an
engineering notebook to document their work. This is the introductory Project Lead
the Way (PLTW) course in the Engineering pathway.

Transfer Goals/Big Ideas
Students will be able to independently use their learning to utilize the Engineering Design Process, Technical Sketching, Measurement and Statistics,
Modeling Skills, and proper Documentation. Students will be able to take the skills they learn and implement into a future engineering curriculum.
Students will use problem solving skills in any engineering field they choose to go into. Many of these skills will transfer into several different fields such
as the trades, engineering, architecture, and many more.

Priority Missouri Learning Standards/National Standards
Next Generation Science Standards (NGSS) https://www.nextgenscience.org/
HS.ETS1.2 - Engineering Design: 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 - Engineering Design: 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.
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Unit 1: Engineering Design Process
Standards

Transfer Goal(s) /Big Ideas

NGSS:
HS.ETS1.2
HS.ETS1.3

Strategic and systematic design and inquiry processes guide the development of an effective solution
to the problem.

Enduring Understandings
Students will understand an engineering design
process is an iterative, systematic approach to
problem solving

Essential Questions
Describe major steps of a design process and
identify typical tasks involved in each step?
Document a design process in an engineering
notebook according to best practices?

Learning Targets
Students will:
Describe major steps of a design process and identify typical tasks involved in each step.
Document a design process in an engineering notebook according to best practices.
Represent concepts using a variety of visual tools, such as sketches, graphs, and charts, to communicate details of an idea.

Unit Duration:
Ongoing throughout the year
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Unit 2: Technical Sketching
Standards
NGSS:
HS.ETS1.2
HS.ETS1.3

Transfer Goal(s) /Big Ideas
Students will use technical sketching to communicate engineering ideas and concepts.

Enduring Understandings

Essential Questions

Students will how to sketch isometric,
oblique, perspective, and Multiview
sketches of various objects. Students will
also be introduced to accepted practices of
technical drawing and the drawing
standards that apply.

How is technical drawing similar to and different
from artistic drawing?
In what ways can technical drawings help or hinder
the communication of problem solution in a global
community?
Strong spatial-visualization skills have been linked to
success in engineering. Why are spatial visualization
skills so important to engineering success?

Learning Targets
Students will:
Choose and justify the choice for the best orthographic projection of an object to use as a front view on technical drawings.
Determine the minimum number and types of views necessary to fully detail a part.
Identify line types used in technical drawing and the purpose and interpretation of each, including construction lines, object lines, hidden lines, and center
lines.
Identify and describe the proper use of each technical drawing representation, including isometric, orthographic, oblique, section, and auxiliary views.
Unit Duration:
5 Weeks
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Unit 3: Measurement Statistics
Standards
NGSS:
HS.ETS1.2
HS.ETS1.3

Transfer Goal(s) /Big Ideas
Students will utilize measurement and precision of measurement using both of the common unit
systems through the study of linear distance and angles. You will also learn to use statistics to
organize, analyze, interpret, and present measurement data.
Enduring Understandings

Essential Questions

Students will be introduced to
measurement and precision of
measurement using both of the common
unit systems through the study of linear
distance and angles. Students will also
learn to use statistics to organize,
analyze, interpret, and present
measurement data.

Can statistics be interpreted to justify conflicting
viewpoints? Can this affect how we use statistics to
inform, justify, and validate a problem solution?
Why is error unavoidable when making a measurement?
What strategy would you use to teach another student
how to use units and quantitative reasoning to solve a
problem involving quantities?
What would happen if engineers did not follow accepted
dimensioning standards and guidelines but, instead, used
their own individual dimensioning methods?

Learning Targets
Students will:
Explain that all measurements are an approximation of the true value of a quantity.
Explain and differentiate between the accuracy and precision of a measurement or measuring device.
Use dimensional analysis and unit conversions to transform data to consistent units or to units appropriate for a particular purpose or model.
Populate a spreadsheet application with data and organize the data to be useful in accomplishing a specific goal.
Use the functions and tools within a spreadsheet application to manipulate, analyze, and present data in a useful way, including regression analyses and
descriptive statistical
analyses.
Unit Duration:
4 Weeks
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Unit 4: Modeling Skills
Standards
NGSS:
HS.ETS1.2
HS.ETS1.3

Transfer Goal(s) /Big Ideas
Students will create models to address different needs and to inform design decisions. Students will
continue to use a variety of models during the remainder of this course to represent, analyze, test and
document your ideas and design solutions.
Enduring Understandings

Essential Questions

You will create models to address different needs
and to inform design decisions. You will continue
to use a variety of models during the remainder of
this course to represent, analyze, test and
document your ideas and design solutions.

How should one decide what information and/or
artifacts to include in a portfolio? Should a portfolio
always include documentation on the complete design
process?
Why do engineers use models?
How reliable is a model?

Learning Targets
Students will:
Represent data for two quantitative variables on a scatter plot, and describe how the variables are related.
Fit a function to the data; use linear functions fitted to data to solve problems in the context of the data.
In linear models, interpret the rate of change (slope) and the intercept (constant term) in the context of the data.
Develop a graphical model (function) that describes a relationship between two quantities given a description of a relationship (e.g. motion graph)
Identify and differentiate geometric constructions and constraints (such as horizontal lines, vertical lines, parallel lines, perpendicular lines, collinear
points, tangent lines, tangent circles, and concentric circles) and the results, when applied to sketch features within a 3D solid modeling environment.
Differentiate between additive and subtractive 3D modeling techniques.
Compare the efficiency of creating a 3D computer model using different combinations of additive and subtractive modeling techniques.
Apply geometric and dimensional constraints within a CAD program to model an object.
Unit Duration:
12 weeks
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Unit 5: Documentation
Standards

Transfer Goal(s) /Big Ideas

NGSS:
HS.ETS1.2
HS.ETS1.3

Students will effectively communicate technical information, standards were developed to guide
the technical documentation of parts. The drafting, dimensioning, and tolerancing standards are a
design language that allow designers to clearly and accurately communicate their ideas about form
and function to people all over the world, regardless of what language they speak.
Enduring Understandings
Students will be able to effectively communicate
technical information, standards were developed to
guide the technical documentation of parts. The
drafting, dimensioning, and tolerancing standards are
a design language that allow designers to clearly and
accurately communicate their ideas about form and
function to people all over the world, regardless of
what language they speak.

Essential Questions
What quality makes a set of drawings
sufficient to adequately represent the
design intent?
Is it always necessary to indicate a
tolerance for every dimension on a
technical drawing? Justify your answer.

Learning Targets
Students will:
Identify the step in which an engineering task would fit in a design process.
Outline how iterative processes inform engineering decisions, improve solutions, and inspire new ideas.
Explain the importance of carefully and specifically defining a problem or opportunity, design criteria, and constraints, to develop successful design
solutions.
Identify and define visual, functional, and structural design requirements with realistic constraints, against which solution alternatives can be
evaluated.
List potential constraints that may impact the success of a design solution. Examples include economic (cost), environmental, social, political, ethical,
health and safety, manufacturability, technical feasibility, and sustainability.
Explain that a conclusion is valid if the evidence supports the conclusion while acknowledging the limitations, opposing views, and biases.
Evaluate evidence and arguments to identify deficiencies, limitations, and biases or appropriate next steps in the pursuit of a better solution.
Unit Duration:
Ongoing throughout the year
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Assessment Evidence

Rubric/Scoring

Assessment

Automata Project

Students will complete the design, build and programing process for projects including:
3D Modeling, Automata, Research papers, statistical analysis

The teacher will look at the design build and programming
to make sure it meets all specifications. (Design)
Quizzes, Test, Exams

Students will be tested over topics including:
Modeling
Technical Sketching
Documentation
Statistics
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Learning Plan
Week(s)

Topic

Resources/Texts

Learning Targets

Assessment

DesignOngoing
throughout
the year

Engineering Design
Process

PLTW Student Resources

Teacher will evaluate the
documentation of the design process
in the engineering notebook.

5 Weeks/
Ongoing

Students will be able to describe the
major steps of a design process,
identify typical tasks involved in each
step and document a design process in
an engineering notebook according to
best practices.

Technical Sketching

PLTW Student Resources

Teacher will assess drawings
created by students. Quizzes and
Tests

8 Weeks/
Ongoing

Students will how to sketch isometric,
oblique, perspective, and Multiview
sketches of various objects. Students
will also be introduced to accepted
practices of technical drawing and the
drawing standards that apply.

Statistics

PLTW Student Resources

12 Weeks/
Ongoing

Modeling

PLTW Student Resources

Students will utilize measurement and
precision of measurement using both
of the common unit systems through
the study of linear distance and angles.
You will also learn to use statistics to
organize, analyze, interpret, and
present measurement data.
Students will create models to address
different needs and to inform design
decisions. Students will continue to use
a variety of models during the
remainder of this course to represent,
analyze, test and document your ideas
and design solutions.

Ongoing

Projects, Quizzes and Tests

Teacher will assess drawings
created by students. Quizzes and
Tests

Students will effectively communicate
technical information, standards were
200

throughout
the year

Documentation

PLTW Student Resources

developed to guide the technical
documentation of parts. The drafting,
dimensioning, and tolerancing
standards are a design language that
allow designers to clearly and
accurately communicate their ideas
about form and function to people all
over the world, regardless of what
language they speak.

Teacher will evaluate the
documentation of the design process
in the engineering notebook.
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Score
4.0
Score
3.0

Score
2.0

Score
1.0
Score
0.0

Strand 1: Design Process
Topic: 2D Designing
Grade: PLTW IED
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 utilize the basic functions of 2 Dimensional design software to set up and create a workspace and
template
 Designing a new project
 Designing a new template
The student exhibits no major errors or omissions.
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:
 Students are able to open a new project, create a workspace, and create a template individually. Students
are able to demonstrate the basic functions of design software in isolation.

Sample Activities






Set up a new project
workspace
Set up template

Set up a new project
workspace

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.
With help, a partial understanding of some of the simpler details and processes and some of the more
complex ideas and processes.
0.5
With help, a partial understanding of the 2.0 content, but not the 3.0 content.
Even with help, no understanding or skill demonstrated.
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Score
4.0
Score
3.0

Score
2.0

Score
1.0
Score
0.0

Strand 2: Design Process
Topic: Measuring & Planning
Grade: PLTW IED
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:
 Students will be able to apply measurement, math scientific principles, and problem solving to
produce projects.

Sample Activities



This applies to all projects
throughout the semester

The student exhibits no major errors or omissions.
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:
 Students will be able demonstrate measurement skills, math scientific principles and the steps
to the problems solving process in isolation.
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.
With help, a partial understanding of some of the simpler details and processes and some of
the more complex ideas and processes.
0.5
With help, a partial understanding of the 2.0 content, but not the 3.0 content.
Even with help, no understanding or skill demonstrated.
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Score
4.0
Score
3.0

Strand 3: 2-Dimensional Design
Topic: AutoCAD Interface
Grade: PLTW IED
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:
 Students will be able to understand and utilize the AutoCAD interface.

Sample Activities





Appropriate use of tools
Personalize and change specific settings
Set up and use specific settings based on the
project being developed



Knowledge of terminology

The student exhibits no major errors or omissions.
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:
 Students can demonstrate the use of AutoCAD tools in isolation
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.
0.5
With help, a partial understanding of the 2.0 content, but not the 3.0 content.
Even with help, no understanding or skill demonstrated.
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Strand 4: 2-Dimensional Design
Topic: Orthographic Projections
Grade: PLTW IED
In addition to Score 3.0, in-depth inferences and applications that go beyond what was taught.

Score
4.0
Score
3.0

3.5
In addition to score 3.0 performance, in-depth inferences and applications with partial success.
The student:


Score
2.0



Development of a multi-view
drawing



Knowledge of terminology

Students will be able to produce orthographic projections within the software programs being used.

The student exhibits no major errors or omissions.
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:


Sample Activities

Students can identify orthographic projections
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.
0.5
With help, a partial understanding of the 2.0 content, but not the 3.0 content.
Even with help, no understanding or skill demonstrated.
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Score
4.0
Score
3.0

Strand 5: Dimensioning
Topic: Dimensions
Grade: PLTW IED
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:
 Students will be able to apply measurements, notes, and symbols to orthographic
projections.
The student exhibits no major errors or omissions.





Appropriate use of tools
Personalize and change specific settings
Set up and use specific settings based on the
project being developed



Knowledge of terminology

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:
 Students can demonstrate the use of tools in isolation.

Sample Activities

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.
0.5
With help, a partial understanding of the 2.0 content, but not the 3.0 content.
Even with help, no understanding or skill demonstrated.
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Score
4.0
Score
3.0

Strand 6: Supplemental Views
Topic: Section & Auxiliary Views
Grade: PLTW IED
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:
 Students will be able to develop an auxiliary and section view.

Sample Activities




The student exhibits no major errors or omissions.
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:
 Students are able to complete portions of the supplemental views.



Development of a section
view
Development of an auxiliary
view
Knowledge of terminology

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.
0.5
With help, a partial understanding of the 2.0 content, but not the 3.0 content.
Even with help, no understanding or skill demonstrated.
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Strand 7: Working Drawings
Topic: Working Drawing
Grade: PLTW IED
In addition to Score 3.0, in-depth inferences and applications that go beyond what was taught.

Score
4.0
Score
3.0

3.5
In addition to score 3.0 performance, in-depth inferences and applications with partial success.
The student:


Sample Activities



Development of a working
drawing



Knowledge of terminology

Students will be able to develop a working drawing.
The student exhibits no major errors or omissions.

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:


Students are able to complete portions of the working drawing.
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.
0.5
With help, a partial understanding of the 2.0 content, but not the 3.0 content.
Even with help, no understanding or skill demonstrated.
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Strand 8: 3D Design Process
Topic: 3D Designing
Grade: PLTW IED
In addition to Score 3.0, in-depth inferences and applications that go beyond what was taught.

Score
4.0
Score
3.0

3.5
In addition to score 3.0 performance, in-depth inferences and applications with partial success.
The student:
Will be able to utilize the basic functions of 3 Dimensional design software to set up and create a workspace and
template
 Designing a new project
 Designing a new template

Score
2.0

The student exhibits no major errors or omissions.
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

Sample Activities






Set up a new project
workspace
Set up template

Set up a new project
workspace

Students are able to open a new project, create a workspace, and create a template individually. Students
are able to demonstrate the basic functions of design software in isolation.

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.
With help, a partial understanding of some of the simpler details and processes and some of the more
complex ideas and processes.
0.5
With help, a partial understanding of the 2.0 content, but not the 3.0 content.
Even with help, no understanding or skill demonstrated.
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Score
4.0
Score
3.0

Strand 9: 3-Dimensional Design
Topic: Inventor Interface
Grade: PLTW IED
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:
 Students will be able to understand and utilize the Inventor interface.

Sample Activities





Appropriate use of tools
Personalize and change specific settings
Set up and use specific settings based on the
project being developed



Knowledge of terminology

The student exhibits no major errors or omissions.
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:
 Students can demonstrate the use of Inventor tools in isolation.
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.
0.5
With help, a partial understanding of the 2.0 content, but not the 3.0 content.
Even with help, no understanding or skill demonstrated.
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Score
4.0
Score
3.0

Strand 10: 3-Dimensional Design
Topic: Planes & Axis
Grade: PLTW IED
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:

Sample Activities



Development of a 3D drawing working
with planes and Axis



Knowledge of terminology

Students will use planes and axis to produce drawings of 3D parts.

Score
2.0

The student exhibits no major errors or omissions.
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:
Students can describe how planes and axis work in 3D design.



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.
0.5
With help, a partial understanding of the 2.0 content, but not the 3.0 content.
Even with help, no understanding or skill demonstrated.
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Score
4.0
Score
3.0

Score
2.0

Strand 11: Shape Design
Topic: Preparing for 3D Conversion
Grade: PLTW IED
In addition to Score 3.0, in-depth inferences and applications that go
Sample Activities
beyond what was taught.
3.5 In addition to score 3.0 performance, in-depth inferences and
applications with partial success.
The student:
Development of 2-Dimensional sketches and apply
Students will be able to create 2 Dimensional sketches and apply dimensions in dimensions in preparation of for converting into 3d Parts.
preparation of for converting into 3d Parts.
The student exhibits no major errors or omissions.
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:
Students can describe 2 Dimensional sketches and apply dimensions in
preparation of for converting into 3d Parts.



Knowledge of terminology

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.
0.5 With help, a partial understanding of the 2.0 content, but not the 3.0
content.
Even with help, no understanding or skill demonstrated.
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Score
4.0
Score
3.0

Strand 12: Extrudes & Sweeps
Topic: Creating 3D Parts using extrudes & sweeps
Grade: PLTW IED
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:

Sample Activities
Students create 3D Parts using
extrudes & sweeps.

Students will be able to extrude & sweep 2 Dimensional sketches to create 3-Dimensional parts.

Score
2.0

The student exhibits no major errors or omissions.
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:

Knowledge of terminology

Students can describe extrude & sweep 2 Dimensional sketches to create 3-Dimensional parts.
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.
0.5
With help, a partial understanding of the 2.0 content, but not the 3.0 content.
Even with help, no understanding or skill demonstrated.
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Score
4.0
Score
3.0

Score
2.0

Strand 13: Holes & Shells
Topic: Creating 3D Parts using holes and shells
Grade: PLTW IED
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:
Students will be able to use holes & shells to manipulate 3-Dimensional parts.
The student exhibits no major errors or omissions.
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:
Students can describe holes & shells to manipulate 3-Dimensional parts.

Sample Activities
Students create 3D Parts using
holes & shells

Knowledge of terminology

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.
0.5
With help, a partial understanding of the 2.0 content, but not the 3.0 content.
Even with help, no understanding or skill demonstrated.
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Score
4.0
Score
3.0

Strand 14: Part Manipulation
Topic: Creating sketches to manipulate parts
Grade: PLTW IED
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:

Sample Activities
Students create 3D Parts using
holes & shells

Students will be able to create a sketch on the surface of an existing part to manipulate that part

Score
2.0

The student exhibits no major errors or omissions.
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:

Knowledge of terminology

Students can describe holes & shells to manipulate 3-Dimensional parts.
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.
0.5
With help, a partial understanding of the 2.0 content, but not the 3.0 content.
Even with help, no understanding or skill demonstrated.
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Score
4.0
Score
3.0

Strand 15: Converting 3D Parts
Topic: Convert 3D parts into Working Drawings
Grade: PLTW IED
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:

Sample Activities
Students convert 3D parts into
working Drawings

Students will be able to convert 3D parts into working Drawings

Score
2.0

The student exhibits no major errors or omissions.
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:

Knowledge of terminology

Students can describe converting 3D parts into working Drawings.
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.
0.5
With help, a partial understanding of the 2.0 content, but not the 3.0 content.
Even with help, no understanding or skill demonstrated.
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PLTW Principles of Engineering
Course Overview
Grade level(s): 10-12

Credits earned: 1

Course Rationale

Course Description

Through problems that engage and challenge, students
explore a broad range of engineering topics, including
mechanisms, the strength of structures and materials,
and automation.

Through problems that engage and challenge, students explore a broad range of
engineering topics, including mechanisms, the strength of materials and structures,
automation, and motion. Students develop skills in problem solving, research, and design
while learning strategies for design process documentation, collaboration, and
presentation. Then, they apply what they know to take on challenges like designing a
machine to sort marbles by color.
Transfer Goals/Big Ideas

In Principles of Engineering (POE) students develop skills in problem solving, research, and design while learning strategies for design process
documentation, collaboration, and presentation.
Priority Missouri Learning Standards/National Standards
Next Generation Science Standards (NGSS) https://www.nextgenscience.org/
HS.ETS1.2 - Engineering Design: 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 - Engineering Design: 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.PS3.3 - Energy
Design, build, and refine a device that works within given constraints to convert one form of energy into another form of energy.
HS.PS2.1 - Motion and Stability: Forces and Interactions 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.
217

DCI - PS3.B - Energy - 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)
DCI - PS3.D - Energy - Energy in Chemical Processes and Everyday Life Although energy cannot be destroyed, it can be converted to less useful forms—
for example, to thermal energy in the surrounding environment. (HS-PS3-3), (HS-PS3-4)
Science and Engineering Practice - Using Mathematics and Computational Thinking Apply techniques of algebra and functions to represent and solve
scientific and engineering problems
Science and Engineering Practice - Using Mathematics and Computational Thinking Apply ratios, rates, percentages, and unit conversions in the context
of complicated measurement problems involving quantities with derived or compound units (such as mg/mL, kg/m3, acre-feet, etc.).
Science and Engineering Practice - Using Mathematics and Computational Thinking
Use mathematical, computational, and/or algorithmic representations of phenomena or design solutions to describe and/or support claims and/or
explanations.
Science and Engineering Practice - Using Mathematics and Computational Thinking Create and/or revise a computational model or simulation of a
phenomenon, designed device, process, or system.
Science and Engineering Practice - Obtaining, Evaluating, and Communicating Information Evaluate the validity and reliability of and/or synthesize
multiple claims, methods, and/or designs that appear in scientific and technical texts or media reports, verifying the data when possible. Communicate
scientific and/or 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 (i.e., orally, graphically, textually, mathematically).
Crosscutting Concepts - Cause and Effect: Mechanism and Prediction Systems can be designed to cause a desired effect.
2.9-12.FF Students will develop an understanding of the core concepts of technology.
FF. Complex systems have many layers of controls and feedback loops to provide information.
12.9-12.L Students will develop the abilities to use and maintain technological products and systems.
L. Document processes and procedures and communicate them to different audiences using appropriate oral and written techniques.
12.9-12.P Students will develop the abilities to use and maintain technological products and systems.
P. Use computers and calculators to access, retrieve, organize, process, maintain, interpret, and evaluate data and information in order to communicate.
17.9-12.P Students will develop an understanding of and be able to select and use information and communication technologies.
P. There are many ways to communicate information, such as graphic and electronic means.
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Unit 1 - Engineering Design Process
Standards

Transfer Goal(s) /Big Ideas

NGSS:
HS.ETS1.2
HS.ETS1.3

Strategic and systematic design and inquiry processes guide the development of an effective solution to the
problem.
Enduring Understandings
Students will understand an engineering design
process is an iterative, systematic approach to
problem solving.

Essential Questions
Can the student describe major steps of a design
process and identify typical tasks involved in each step?
Can the student document a design process in an
engineering notebook according to best practices?

Learning Targets
Students will:
Describe major steps of a design process and identify typical tasks involved in each step.
Document a design process in an engineering notebook according to best practices.
Represent concepts using a variety of visual tools, such as sketches, graphs, and charts, to communicate details of an idea.
Unit Duration:
Ongoing throughout the year

219

Unit 2 - Mechanisms
Standards
NGSS:
DCI - PS3.B (HS-PS3-1)
DCI - PS3.D (HS-PS3-3), (HS-PS3-4)
Science and Engineering Practice Using Mathematics and
Computational Thinking
Crosscutting Concepts - Cause and
Effect: Mechanism and Prediction
Systems can be designed to cause a
desired effect.

Transfer Goal(s) /Big Ideas
Energy and power are essential for the construction of a system its function.
Enduring Understandings
Students will use mathematical, computational,
and/or algorithmic representations of
phenomena or design solutions to describe
and/or support claims and/or
explanations.

Essential Questions
What are some different types of occupations within the
engineering pathway? What are some common responsibilities
of engineers? What are some strategies that can be used to make
everyday mechanisms more efficient? Describe one situation in
which an engineer would want to include a mechanism with a
mechanical advantage greater than one? What is the advantage
in this case? How could designing a solution to a mechanical
problem without regard to efficiency be problematic?

Learning Targets
Students will:
Identify appropriate applications and examples of each of the six simple machines.
Describe the attributes and components of each of the six simple machines.
Distinguish between the six simple machines.
Identify the equations to solve for mechanical advantage, work, and power.
Measure forces and distances related to mechanisms.
Calculate mechanical advantage and drive ratios of mechanisms.
Identify the equations for work and power.
Calculate work and power in mechanical systems.
Determine efficiency in a mechanical system.
Identify the equation for calculating the efficiency of a system.
Calculate the mechanical power developed when lifting an object.
Design, build, and test a machine that efficiently channels mechanical energy when friction and limited input energy are significant constraints.
Unit Duration:
9 weeks
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Unit 3 - Energy Sources and Applications
Standards
NGSS:
HS.PS3.3
HS.PS3.4
DCI - PS3.A (secondary to HS-PS2-5)
DCI - PS3.A (HSPS3-1), (HS-PS3-2)
DCI - ESS3.C - (HS-ESS3-4)

Transfer Goal(s) /Big Ideas
Energy and power are essential for the construction of a system its function.
Enduring Understandings

Essential Questions

Students will understand
how energy and power are
essential for the construction
of a system and its function.

What are the equations to calculate the resistance, current, and voltage of simple
circuits? How do you calculate electrical power developed in a circuit? How do
you calculate circuit resistance, current, and voltage using Ohm’s law, including
circuits with elements in series and/or parallel? How do you compare and
contrast the behavior of electrical circuits with parallel and series circuit
designs? Identify appropriate applications of fuel and solar cells based on
characteristics and function. What are some materials in your home that prevent
energy transfer from inside your home to the outside environment? Which of the
three forms of energy transfer are they attempting to limit?

Learning Targets
Students will:
Identify the equations to calculate the resistance, current, and voltage of simple circuits.
Calculate electrical power developed in a circuit.
Calculate circuit resistance, current, and voltage using Ohm’s law, including circuits with elements in series and/or parallel.
Compare and contrast the behavior of electrical circuits with parallel and series circuit designs.
Describe the use of reversible fuel cells as electrolyzers to store electrical energy for
Describe the use of solar cells to convert light energy into electricity.
Describe convection, conduction, and radiation as they relate to thermal energy transfer.
Design, construct, and test insulation materials for reducing thermal energy transfer.
Calculate the rate at which energy is transferred by conduction and radiation through materials having various R-values.
Unit Duration:
9 weeks

221

Unit 4 - Statics
Standards

Transfer Goal(s) /Big Ideas

NGSS:
Crosscutting Concepts - Structure and
Function

The integrity of physical systems is dependent on their material properties and structural design.

Crosscutting Concepts - Systems and System
Models

Students will understand that the
integrity of physical systems are
dependent on their material
properties and structural design.

Crosscutting Concepts - Stability and Change

Enduring Understandings

Essential Questions
Why is it crucial for designers and engineers to construct accurate
free body diagrams of the parts and structures that they design?
Why must designers and engineers calculate forces acting on bodies
and structures? When solving truss forces, why is it important to
know that the structure is statically determinate?

Learning Targets
Students will:
Differentiate between scalar and vector quantities.
Identify the magnitude, direction, and sense of a vector.
Explain how the forces acting on an object are in equilibrium.
Understand how Newton’s Laws are applied to determine the forces acting on an object.
Create free body diagrams of objects, identifying all forces acting on the object.
Calculate the x and y components of a given vector.
Calculate moment of inertia, beam deflection, and moments or torques
Know that beam deflection is related to cross-sectional geometry and material properties.
Know that the moment of inertia is related to cross-sectional geometry.
Know that the modulus of elasticity defines the stiffness of an object related to material and chemical properties.
Mathematically locate the centroid of structural members.
Calculate the area moment of inertia of structural members.
Calculate the deflection of a center-loaded beam from the beam’s geometry and material properties.
Calculate moments or torques given a force and a point of application relative to a specified axis.
Analyze and solve for the external and internal forces on a truss.
Use equations of equilibrium to calculate unknown external forces on a truss.
Use the method of joints to calculate tension and compression forces in the members of a statically determinate truss.
Construct and destructively test a truss and relate observations to calculated predictions.
Unit Duration:
4 weeks
222

Unit 5 - Material Properties and Testing
Standards
NGSS:
Crosscutting Concepts - Structure
and Function
Crosscutting Concepts - Stability
and Change

Transfer Goal(s) /Big Ideas
The integrity of physical systems is dependent on their material properties and structural design.
Enduring Understandings
Students will understand that the
integrity of physical systems are
dependent on their material properties
and structural design.

Essential Questions
How does an engineer predict the performance and safety for a selected
material? What are the advantages and disadvantages of utilizing
synthetic materials designed by engineers? What ethical issues pertain
to engineers designing synthetic materials? What did you learn about
the significance of selecting materials for product design? How can an
existing product be changed to incorporate different processes to make
it less expensive and provide better performance? How does an
engineer decide which manufacturing process to use for a given
material? How do the recycling codes and symbols differ from state to
state? How is material testing data useful? Stress-strain curve data
points are useful in determining what specific material properties?

Learning Targets
Students will:
Conduct non-destructive tests for material properties on selected common household products, including tests for continuity, ferrous metal, hardness, and
flexure.
List material properties that are important to design, including mechanical, chemical, electrical, and magnetic properties.
Describe how formulas for stress and strain are applied to a material loaded with a tensile force.
Describe how elastic and plastic deformation occurs in a material loaded with a tensile force.
Describe the modulus of elasticity
Measure axial force and elongation data of material samples and create stress-strain diagrams describing the intrinsic properties of the materials.
Calculate minimum or maximum design parameters to ensure a safe or reliable product using material strength properties
Identify and calculate test sample material properties using a stress-strain curve
Unit Duration:
2 weeks
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Unit 6 - Machine Control
Standards
NGSS:
2.9-12.FF
FF.
12.9-12.L
L.
12.9-12.P.
P. .
17.9-12.P

Transfer Goal(s) /Big Ideas
A control system is integrated into a larger system as a means to coordinate input and output devices
Enduring Understandings
Students will understand how a control
system is integrated into a larger
system as a means to coordinate input
and output devices.

Essential Questions
What are the advantages and disadvantages of using
programmable logic to control machines versus monitoring and
adjusting processes manually?
What are some every day, seemingly simple devices that contain
microprocessors, and what function do the devices serve?
What questions must designers ask when solving problems to
decide between digital or analog systems and between open or
closed loop systems?

Learning Targets
Students will:
Distinguish between digital and analog data, and between the inputs and outputs of a computational system.
Distinguish between open- and closed-loop systems based on whether decisions are made using time delays or sensor feedback.
Identify the relative advantage of an open-loop or closed-loop control system for a given technological problem.
Create a flowchart to describe an algorithm.
Create pseudocode to describe an algorithm.
Analyze and describe an algorithm represented as a flowchart or as programming code.
Create a computer program to implement an algorithm, including conditional statements and iterations.
Based on given needs and constraints, design and create a control system, including the inputs, computer program, and outputs.
Predict the behavior of a control system by examining the program it is going to execute.
Evaluate algebraic and logical expressions involving programming variables.
Unit Duration:
8 weeks
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Unit 7 - Statistics
Standards
NGSS:
Science and Engineering Practice - Using
Mathematics and Computational Thinking
Science and Engineering Practice - Obtaining,
Evaluating, and Communicating Information

Transfer Goal(s) /Big Ideas
Statistics can be applied to analyze testing results such as ballistic motion.
Enduring Understandings

Essential Questions

Students will be able to apply
statistics to analyze testing results
such as ballistic motion.

Why is it crucial for designers and engineers to use statistics
throughout the design process? Why is process control a
necessary statistical process for ensuring product success? Why is
theory-based data interpretation valuable in decision making?
Why is experiment-based data interpretation valuable in decision
making?

Learning Targets
Students will:
Calculate the probability of making a set of observations in a series of trials where each trial has two distinct possible outcomes.
Calculate the theoretical probability that a simple event will occur.
Apply AND, OR, and NOT logic to probability.
Apply Bayes’ Theorem to calculate a probability in a manufacturing context.
Calculate the variation in a set of data, including range, standard deviation, and variance.
Name measures of central tendency and variation and describe their meaning.
Calculate the central tendency of a data set, including mean, median, and mode.
Produce a frequency distribution to describe experimental results and create a histogram to communicate these results.
Distinguish between sample statistics and population statistics and know appropriate applications of each.
Unit Duration:
1 week
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Unit 8 - Kinematics
Standards
NGSS:
HS.PS2.1
Science and Engineering Practice - Using
Mathematics and Computational Thinking

Transfer Goal(s) /Big Ideas
Statistics can be applied to analyze testing results such as ballistic motion.
Enduring Understandings
Students will be able to describe free-fall motion
of a projectile as having constant velocity in the
horizontal direction and uniformly accelerating
motion in the vertical direction.

Essential Questions
What are the relationships between distance,
displacement, speed, velocity, and acceleration?
Why is it important to understand and be able to
control the motion of a projectile?

Learning Targets
Students will:
Describe free-fall motion of a projectile as having constant velocity in the horizontal direction and uniformly accelerating motion in the vertical direction.
Calculate acceleration due to gravity given data from a free-fall trajectory.
Determine the angle needed to launch a projectile a specific range given the projectile’s initial velocity.
Calculate distance, displacement, speed, velocity, and acceleration from data.
Identify formulas related to motion of a projectile.
Calculate the location of a projectile at a specified time.

Unit Duration:
1 week
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Unit 9 - Fluid Power
Standards
NGSS:
HS.PS3.3

Transfer Goal(s) /Big Ideas
A control system is integrated into a larger system as a means to coordinate input and output devices.
Enduring Understandings

Science and Engineering Practice - Using
Mathematics and Computational Thinking

Students will understand the use of fluid
power as a control system.

Essential Questions
What impact does fluid power have on our everyday lives?
Can you identify devices or systems that do not use fluid
power that might be improved with the use of fluid power?
What are similarities and differences of mechanical
advantage in simple machines and hydraulic systems?
Why are Pascal’s Law, the perfect gas laws, Bernoulli’s
Principle, and other similar rules important to engineers and
designers of fluid power systems?

Learning Targets
Students will:
Identify devices that use hydraulic and pneumatic power.
Distinguish between hydrodynamic and hydrostatic systems.
Identify the advantages of hydraulic and pneumatic systems relative to each other.
Design, create, and test a hydraulic device.
Design, create, and test a pneumatic device.
Calculate flow rate, flow velocity, power, and mechanical advantage in a fluid power system.
Identify and explain basic components and functions of fluid power devices.
Calculate values in a pneumatic system using the ideal gas laws.
Calculate design parameters in a fluid power system utilizing Pascal’s Law.
Distinguish between pressure and absolute pressure.
Distinguish between temperature and absolute temperature
Unit Duration:
1 week
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Assessment Evidence
Rubric/Scoring

Assessment

Rubric:
The teacher will look at the design build and programming to make sure it meets all
specifications. (Design)

Students will complete the design, build and programing process for
projects including:
Compound Machine, Bridge, Machine Control, Marble Sorter,
Hydraulic Lift

Quizzes, Tests and Exams
Students will be tested over topics including:
Simple Machines
Compound Machines
Electricity
Programming
Statics
Statistics
Fluid Power
Kinematics
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Learning Plan

Week(s)

Resources/Texts

Learning Targets

Assessment

Design- Ongoing Engineering
throughout the
Design Process
year

PLTW Student
Resources

Students will be able to describe the major steps of a design
process, identify typical tasks involved in each step and
document a design process in an engineering notebook
according to best practices.

Teacher will evaluate the
documentation of the design
process in the engineering
notebook.

Weeks 1 - 10

PLTW Student
Resources

Students will gain an understanding of mechanisms through
the application of theory-based calculations accompanied by
lab experimentation.

Completed projects, quizzes,
tests and exams.

Weeks 11-20

Weeks 21-29

Weeks 30-34

Topic

Mechanisms

PLTW Student
Resources

Students will learn that as energy and power are converted,
losses occur in the system. Students will understand that such
losses affect the overall efficiency of the system.

PLTW Student
Machine Control Resources

Students will learn how to control mechanical processes using
computer software and hardware. The software
communicates through a hardware interface with different
inputs and outputs.

Energy Sources
and
Applications

Statics

PLTW Student
Resources

Completed projects, quizzes,
tests and exams.

Completed projects, quizzes,
tests and exams.

Students learn how to identify and calculate forces acting on a
body when it is in static equilibrium. Students will calculate
internal and external forces of a truss. They will use this
knowledge to design, build, and test their own truss designs.
Completed projects, quizzes,
Students will investigate the basic categories and properties of tests and exams.
materials. Students will discover how products are made and
how they are recycled once they are no longer useful.
Students will learn the processes of gathering, organizing,
interpreting, and formulating an understanding of data.
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Weeks 35-37

Week 38

Week 39

Week 40

Material
Properties and
Testing

PLTW Student
Resources

Statistics

PLTW Student
Resources

Kinematics

PLTW Student
Resources

Students will learn important aspects of motion and freefall.

Completed projects, quizzes,
tests and exams.

Students will be introduced to both pneumatic and hydraulic
power. They will learn the basic components of each system
and how they are designed to manipulate work and power.
Completed projects, quizzes,
tests and exams.
Completed projects, quizzes,
tests and exams.
Completed projects, quizzes,
tests and exams.

Fluid Power
PLTW Student
Resources
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Strand: Engineering Design
Topic/Objective: Engineering Design Process
Level: PLTW - Principles of Engineering
Score
4.0

Sample Tasks

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.

Score
3.0

The student will be able to:


Document a design process in an engineering notebook according to best practices.




Engineering Design
Project
Quizzes/Tests

2.5 No major errors or omissions regarding 2.0 content and partial knowledge of the 3.0 content
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:
 Decision Matrix, Constraints





performs basic processes, such as:
 Describe major steps of a design process and identify typical tasks involved in each step.
 Represent concepts using a variety of visual tools, such as sketches, graphs, and charts, to
communicate details of an idea.

Engineering Design
Project
Quizzes/Tests

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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Strand: Energy Sources and Applications
Topic/Objective: Energy Sources
Level: PLTW - Principles of Engineering
Score
4.0

Sample Tasks

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.

Score
3.0

The student will be able to:


Identify energy sources and describe the conversion from one source to another.




Energy Source Research
Project
Quizzes/Tests

2.5 No major errors or omissions regarding 2.0 content and partial knowledge of the 3.0 content
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:
 Solar energy, hydroelectric power, wind power, tidal energy, renewable, nonrenewable,
geothermal energy, biomass





performs basic processes, such as:
 Identify energy sources as renewable or nonrenewable.

Energy Source Research
Project
Quizzes/Tests

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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Strand: Energy Sources and Applications
Topic/Objective: Thermodynamics
Level: PLTW - Principles of Engineering
Score
4.0

Sample Tasks

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.

Score
3.0

The student will be able to:



Design, construct, and test insulation materials for reducing thermal energy transfer.
Calculate the rate at which energy is transferred by conduction and radiation through materials having
various R-values.




Heat Box Insulation
Project
Quizzes/Tests

2.5 No major errors or omissions regarding 2.0 content and partial knowledge of the 3.0 content
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:
 Conduction, convection, radiation, R-value





performs basic processes, such as:
 Identify the equations used to calculate heat transfer

Heat Box Insulation
Project
Quizzes/Tests

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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Strand: Energy Sources and Applications
Topic/Objective: Electrical Circuits
Level: PLTW - Principles of Engineering
Score
4.0

Sample Tasks

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.

Score
3.0

The student will be able to:







Projects
Quizzes/Tests




Projects
Quizzes/Tests

Calculate electrical power developed in a circuit.
Calculate circuit resistance, current, and voltage using Ohm’s law, including circuits with elements in
series and/or parallel.
Compare and contrast the behavior of electrical circuits with parallel and series circuit designs.

2.5 No major errors or omissions regarding 2.0 content and partial knowledge of the 3.0 content
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:
 Series circuit, parallel circuit, voltage, resistance, current, ohms, volts, amperes, power



performs basic processes, such as:
 Identify the equations to calculate the resistance, current, and voltage of simple circuits.
 Identify the correct units used in circuit calculations
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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Strand: Mechanisms
Topic/Objective: Mechanisms
Level: PLTW - Principles of Engineering
Score
4.0

Sample Tasks

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.

Score
3.0

The student will be able to:
 Describe the attributes and components of each of the six simple machines.
 Identify appropriate applications and examples of each of the six simple machines.
 Measure forces and distances related to mechanisms.
 Calculate mechanical advantage and drive ratios of mechanisms.
 Calculate work and power in mechanical systems.
 Determine efficiency in a mechanical system.





Compound Machine
Project
Simple Machine/Gear
Projects
Quizzes/Tests

2.5 No major errors or omissions regarding 2.0 content and partial knowledge of the 3.0 content
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:
 Pulley, gear, inclined plane, wheel and axle, lever, screw, compound machine, efficiency,
mechanical advantage, work, power



Compound Machine
Project
Simple Machine/Gear
Projects
Quizzes/Tests



performs basic processes, such as:
 Distinguish between the six simple machines.
 Identify the equations to solve for mechanical advantage, work, and power.
 Identify the equation for calculating the efficiency of a system.
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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Strand: Statics
Topic/Objective: Statics
Level: PLTW - Principles of Engineering
Score 4.0

Sample Tasks

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.

Score 3.0

The student will be able to:










Calculate moment of inertia, beam deflection, and moments or torques
Mathematically locate the centroid of structural members.
Calculate the area moment of inertia of structural members.
Calculate the deflection of a center-loaded beam from the beam’s geometry and material properties.
Calculate moments or torques given a force and a point of application relative to a specified axis.
Analyze and solve for the external and internal forces on a truss.
Use equations of equilibrium to calculate unknown external forces on a truss.
Use the method of joints to calculate tension and compression forces in the members of a statically determinate truss.
Construct and destructively test a truss and relate observations to calculated predictions.




Truss Project
Quizzes/Tests




Truss Project
Quizzes/Tests

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




Scalar, vector, equilibrium, moment of inertia, torque, centroid, tension, compression, force

performs basic processes, such as:







Differentiate between scalar and vector quantities.
Identify the magnitude, direction, and sense of a vector.
Create free body diagrams of objects, identifying all forces acting on the object.
Calculate the x and y components of a given vector.
Explain how the forces acting on an object are in equilibrium.
Understand how Newton’s Laws are applied to determine the forces acting on an object.

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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Strand: Material Properties and Testing
Topic/Objective: Material Properties and Testing
Level: PLTW - Principles of Engineering
Score
4.0

Sample Tasks

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.

Score
3.0

The student will be able to:
 Conduct non-destructive tests for material properties on selected common household products, including tests
for continuity, ferrous metal, hardness, and flexure.
 Measure axial force and elongation data of material samples and create stress-strain diagrams describing the
intrinsic properties of the materials.
 Calculate minimum or maximum design parameters to ensure a safe or reliable product using material strength
properties.
 Identify and calculate test sample material properties using a stress-strain curve.




Tensile Test
Project
Quizzes/Tests

2.5 No major errors or omissions regarding 2.0 content and partial knowledge of the 3.0 content
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:
 Tensile force, modulus of elasticity, stress, strain
 performs basic processes, such as:
 List material properties that are important to design, including mechanical, chemical, electrical, and
magnetic properties.
 Describe how formulas for stress and strain are applied to a material loaded with a tensile force.
 Describe how elastic and plastic deformation occurs in a material loaded with a tensile force.
 Describe the modulus of elasticity
However, the student exhibits major errors or omissions regarding the more complex ideas and processes.




Tensile Test
Project
Quizzes/Tests

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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Strand: Statistics
Topic/Objective: Statistics
Level: PLTW - Principles of Engineering
Score
4.0

Sample Tasks

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.

Score
3.0

The student will be able to:
 Calculate the probability of making a set of observations in a series of trials where each trial has two
distinct possible outcomes.
 Calculate the theoretical probability that a simple event will occur.
 Calculate the variation in a set of data, including range, standard deviation, and variance.
 Calculate the central tendency of a data set, including mean, median, and mode.
 Apply Bayes’ Theorem to calculate a probability in a manufacturing context.




Projects
Quizzes/Tests




Projects
Quizzes/Tests

2.5 No major errors or omissions regarding 2.0 content and partial knowledge of the 3.0 content
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:
 Mean, median, mode, range, standard deviation, frequency distribution, Baye’s theorem
 performs basic processes, such as:
 Distinguish between sample statistics and population statistics and know appropriate applications
of each.
 Name measures of central tendency and variation and describe their meaning.
 Produce a frequency distribution to describe experimental results and create a histogram to
communicate these results.
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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Strand: Machine Control
Topic/Objective: Machine Control
Level: PLTW - Principles of Engineering
Score
4.0

Sample Tasks

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.

Score
3.0

The student will be able to:





Create a computer program to implement an algorithm, including conditional statements and iterations.
Based on given needs and constraints, design and create a control system, including the inputs, computer program, and
outputs.
Predict the behavior of a control system by examining the program it is going to execute.
Evaluate algebraic and logical expressions involving programming variables.





Machine Control
Project
Marble Sorter
Project
Quizzes/Tests

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



Inputs, outputs, pseudocode




performs basic processes, such as:







Distinguish between digital and analog data, and between the inputs and outputs of a computational system.
Distinguish between open- and closed-loop systems based on whether decisions are made using time delays or
sensor feedback.
Identify the relative advantage of an open-loop or closed-loop control system for a given technological problem.
Create a flowchart to describe an algorithm.
Create pseudocode to describe an algorithm.
Analyze and describe an algorithm represented as a flowchart or as programming code.



Machine Control
Project
Marble Sorter
Project
Quizzes/Tests

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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Strand: Kinematics
Topic/Objective: Kinematics
Level: PLTW - Principles of Engineering
Score
4.0

Sample Tasks

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.

Score
3.0

The student will be able to:
 Calculate acceleration due to gravity given data from a free-fall trajectory.
 Determine the angle needed to launch a projectile a specific range given the projectile’s initial velocity.
 Calculate distance, displacement, speed, velocity, and acceleration from data.
 Calculate the location of a projectile at a specified time.




Projects
Quizzes/Tests




Projects
Quizzes/Tests

2.5 No major errors or omissions regarding 2.0 content and partial knowledge of the 3.0 content
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:
 Distance, displacement, speed, velocity, acceleration
 performs basic processes, such as:
 Describe free-fall motion of a projectile as having constant velocity in the horizontal direction and
uniformly accelerating motion in the vertical direction.
 Identify formulas related to motion of a projectile.
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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Strand: Fluid Power
Topic/Objective: Fluid Power
Level: PLTW - Principles of Engineering
Score
4.0

Sample Tasks

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.

Score
3.0

The student will be able to:
 Design, create, and test a hydraulic device.
 Design, create, and test a pneumatic device.
 Calculate flow rate, flow velocity, power, and mechanical advantage in a fluid power system.
 Calculate values in a pneumatic system using the ideal gas laws.
 Calculate design parameters in a fluid power system utilizing Pascal’s Law.





Hydraulic Device
Project
Pneumatic Device
Project
Quizzes/Tests

2.5 No major errors or omissions regarding 2.0 content and partial knowledge of the 3.0 content
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:
 Pressure, absolute pressure, temperature, absolute temperature, hydraulic, pneumatic, Pascal’s
Law
 performs basic processes, such as:
 Identify devices that use hydraulic and pneumatic power.
 Distinguish between hydrodynamic and hydrostatic systems.
 Identify the advantages of hydraulic and pneumatic systems relative to each other.
 Identify and explain basic components and functions of fluid power devices.
 Distinguish between pressure and absolute pressure.
 Distinguish between temperature and absolute temperature
However, the student exhibits major errors or omissions regarding the more complex ideas and processes.





Hydraulic Device
Project
Pneumatic Device
Project
Quizzes/Tests

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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Appendix A
International Society for Technology in Education (ISTE)
2016

ISTE STANDARDS FOR STUDENTS
2.
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.

3.

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 datacollection technology used to track their navigation
online.

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.

4.

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. Students:

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 problemsolving.
d. understand how automation works and use algorithmic
thinking to develop a sequence of steps to create and test
automated solutions.

6.

5.

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.

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

7.

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. 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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Appendix B
Standards for Technology Literacy (STL)

Appendix C
Next Generation Science Standards (NGSS)

