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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

21st 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 Philosophy

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.

PLTW Engineering Design and Development Course Description

PLTW Engineering Design and Development (grades 11-12) - In this course, students identify a
real-world challenge and then research, design, and test a solution, ultimately presenting their
unique solutions to a panel of engineers. Students apply the professional skills they have
developed to document a design process to standards, completing Engineering Design and
Development ready to take on any post-secondary program or career.
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PLTW Engineering Design and Development Curriculum

PLTW Engineering Design and Development

Course Overview

Grade level(s): 11-12 Credits earned: 1

Course Rationale Course Description

Students will complete from start to finish a real life
experience of what it is really like to be an engineer.
They will find a solution to a real world problem to
solve.  They will research, design, test, and build a
prototype then present their findings to a panel.

In this course, students identify a real-world challenge and then research,
design, and test a solution, ultimately presenting their unique solutions to a
panel of engineers. Students apply the professional skills they have
developed to document a design process to standards, completing
Engineering Design and Development ready to take on any post-
secondary program or career.

Transfer Goals/Big Ideas

In PLTW Engineering Design and Development (EDD) students develop skills in problem solving, research, and design while learning
strategies for design process documentation, collaboration, and presentation of a real world problem that they will choose and they will
figure out how to solve that problem.

Priority Missouri Learning Standards/National Standards

Project Lead the Way (PLTW) aligns to the Next Generation Science Standards which is a reference used by the
state of Missouri to determine the Missouri Learning Standards for Science.

Next Generation Science Standards (NGSS):
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.

Science and Engineering Practice - Using Mathematics and Computational Thinking Apply techniques of algebra and functions to
represent and solve scientific and engineering problems

7



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 - 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).

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.
6a Foster a culture where students take ownership of their learning goals and outcomes in both independent and group settings.
7a Provide alternative ways for students to demonstrate competency and reflect on their learning using technology.
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.

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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Component 0:

Project Management

Standards Transfer Goal(s) /Big Ideas

NGSS:
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..

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

Enduring Understandings Essential Questions

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

How would you describe major steps of a design
process ?
What are the typical tasks involved in each step?
How do you demonstrate the  design process in an
engineering notebook according to best practices?
Why is it crucial to use a design process when trying to
solve complex problems?

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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Component 1:

Research

Standards Transfer Goal(s) /Big Ideas

NGSS:
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..

Strategic and systematic design and inquiry processes guide the development of an effective
solution to the problem.
Research is essential when developing a problem statement and solving a potential real world
problem.

Enduring Understandings Essential Questions

Students will understand an engineering
design process is an iterative, systematic
approach to problem solving.
Students will use

What are the major steps of a design process?
What are the typical tasks involved in each step?
How do you demonstrate the design process in an
engineering notebook according to best practices?
Why is it crucial to use a design process when trying to
solve complex problems?

Learning Targets

Students will:
Use resources to research and develop a problem statement to solve.
Document a design process in an engineering notebook according to best practices.
Validate the problem through experts, scholarly articles, and data.

Unit Duration:

Ongoing throughout the year
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Component 2:

Design

Standards Transfer Goal(s) /Big Ideas

NGSS:
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.

Strategic and systematic design and inquiry processes guide the development of an effective
solution to the problem.
Design is essential when developing a problem statement and solving a potential real world
problem.

Enduring Understandings Essential Questions

Students will understand an engineering
design process is an iterative, systematic
approach to problem solving.
Students will use various forms of technology
to create a design for their potential solution to
their problem statement.

How do you show evidence that the proposed
design has merit beyond the classroom or lab as a
real solution? How
do you show evidence that the design could
realistically get into the hands of the people the
design is trying to help in a sustainable way?

Learning Targets

Students will:
Use resources to create and design their product.
Document their entire design process.

Unit Duration:

Ongoing throughout the year
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Component 3:

Prototype and Test

Standards Transfer Goal(s) /Big Ideas

NGSS:
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.

4b Students select and use digital tools to plan
and manage a design process that considers
design constraints and calculated risks.

Strategic and systematic design and inquiry processes guide the development of an effective
solution to the problem.
Prototype and Testing  is essential when developing a product to solve a potential real world
problem.

Enduring Understandings Essential Questions

Students will use the engineering design
process as a way to iterative, systematic
approach to design solutions.
Students will use different forms of
technology to create and build a prototype.

What is the plan to test the prototype design?
How can I show others that the testing plan for each
design requirement is a well thought out test and
would yield believable data?
Why are test criteria important in test design?
How does having a highly functional prototype relate
to testing?
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Learning Targets

Students will:
Use Technology resources to create, design and develop a prototype to solve their Problem Statement.
Document a design process in an engineering notebook according to best practices.

Unit Duration:

Ongoing throughout the year
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Component 4:

Evaluation of Project and Process

Standards Transfer Goal(s) /Big Ideas

NGSS:
6a Foster a culture where students take
ownership of their learning goals and outcomes in
both independent and group settings.

7a Provide alternative ways for students to
demonstrate competency and reflect on their
learning using technology.

Strategic and systematic design and inquiry processes guide the development of an effective
solution to the problem.
Once students have completed the cycle of going through the Design Process it is important for
them to identify areas of their project that have met their stated objective at the beginning of the
project or if they didn’t meet the objective why didn’t they meet it.

Enduring Understandings Essential Questions

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

Students will use this as an opportunity to
take away from their project what worked
well, what didn’t work well, and what
would they have done differently if they
could start over.

What do end users and experts directly related to this
project and problem statement think of the testing
results and my/our conclusions about the
effectiveness of this idea?

If I/we were going to do this project over, what should
be done differently during the design process to
improve the project? How would those
recommendations make the project better overall?

Did I/we document each step of the design process in
this portfolio well enough that anyone else interested
in the problem could pick up this work and replicate
what I/we have done, as well as continue working
from where I/we ended up?
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Learning Targets

Students will:
Document and reflect on their time solving their problem statement.
Document a design process in an engineering notebook according to best practices.

Unit Duration:

Ongoing throughout the year
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Component 5:

Reflection and Presenting the Design Process

Standards Transfer Goal(s) /Big Ideas

NGSS:
7a Provide alternative ways for students to
demonstrate competency and reflect on their
learning using technology.

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.

Strategic and systematic design and inquiry processes guide the development of an effective
solution to the problem.
Reflecting and Presenting  is essential when solving a problem statement to a potential real world
problem.

Enduring Understandings Essential Questions

Students will understand an engineering
design process is an iterative, systematic
approach to problem solving.
Students will use their engineering notebooks
to create a presentation that outlines their
journey through the design process, while
solving their Problem Statements.

How did I/we document each step of the design
process in this portfolio so that anyone else
interested in the problem could pick up this work
and replicate what I/we have done as well as
continue working from where I/we ended up?

Throughout the entire portfolio, why is it critical
that the explanations, descriptions and
information in each section be developed and
presented with a wide variety of readers in mind?
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Learning Targets

Students will:
Use resources to research and develop a presentation about their Problem Statement.
Present a presentation to a panel of judges.

Unit Duration:

Ongoing throughout the year
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Assessment Evidence

Rubric/Scoring Assessment

Rubric:
The teacher will look at the problem
statement and the research  to make sure it
meets all specifications. (Project Management,
Research, Design, Prototype & Test,
Evaluation, and Presentation)

Quizzes, Tests and Exams

Students will complete Elements A - N.  In Elements A-C students will use the Research Process of
validating their problem statement through ample evidence of data (experts, scholarly articles, data
charts. etc..) that backs up the fact that their problem is worth solving.  Elements D-F students will
Design their product as a solution to their original statement and test this product for its effectiveness.
Elements G-I students will build and test their product to see if it meets the requirements they first set
out to accomplish.  Elements J-L students will reflect on their findings.  Elements M & N the students
will present their entire findings of their coursework to a panel of judges.

Students will be assessed over topics including:
Research
Designing
Constructing
Presentation
Reflection
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Learning Plan

Week(s) Topic Resources/Texts Learning Targets Assessment

Design-
Ongoing
through
out the
year

Weeks
1-3

Weeks
4-14

Weeks
15-27

Weeks
28-38

Week
39-40

Engineering Design
Process

Mini Project

Component 0 & 1

Component 2

Component 3

Components 4 & 5

PLTW Student Resources

PLTW Student Resources

PLTW Student Resources

PLTW Student Resources

PLTW Student Resources

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.

Students will gain an understanding of
the Design process they will use
throughout the rest of the course.

Students will learn about the tools they
will need to come up with a problem
statement and begin solving their
problem statement.

Students will begin the process of
designing their solution.

Students will construct, test and
present their findings to their Problem
Statements.
Students will evaluate and reflect on
solutions to their Problem Statements.

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

Completed projects and
presentations.

Completed projects and
presentations.

Completed projects and
presentations.

Completed projects and
presentations.

Completed projects and
presentations.

19



PLTW Engineering Design and Development Proficiency Scales

Strand:  Project Management - Component 0

Topic/Objective: Engineering Design Process

Level: PLTW - Engineering Design and Development Sample Tasks

Score
4.0

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

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

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.

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

● Engineering Design 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:  Researching A Problem - Component 1

Topic/Objective: Element A

Level: PLTW - Engineering Design and Development Sample Tasks

Score
4.0

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

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

Score
3.0

The student will be able to:

● Justify the problem statement using market research, expert knowledge, and beginning a
business plan.

● Brainstorming activity
● Writing a problem statement activity
● Conducting market research

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:
○ Market research, Business plan

● performs basic processes, such as:
○ Develop a problem statement.
○ Identify a problem to solve.

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

● Brainstorming activity
● Writing a problem statement activity
● Conducting market research

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:  Researching A Problem - Component 1

Topic/Objective: Element B

Level: PLTW - Engineering Design and Development Sample Tasks

Score
4.0

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

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

Score
3.0

The student will be able to:

● Document patent findings and cite where they found the patent.
● Create a decision matrix to come up with a solution.

● Patent searchers
● Patent Summary Sheet
● Create a solution matrix

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:
○ Patents, Solution Matrix

● performs basic processes, such as:
○ Researching patents, developing a decision matrix

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

● Patent searchers
● Patent Summary Sheet
● Create a solution matrix

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:  Researching A Problem - Component 1

Topic/Objective: Element C

Level: PLTW - Engineering Design and Development Sample Tasks

Score
4.0

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

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

Score
3.0

The student will be able to:

● Create a test survey
● Come up with a design proposal
● Present their first 3 elements to the class/.

● Presentation of first 3 elements
● Design specification activity

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:
○ Design specifications & goals, concept test survey, project proposal

● performs basic processes, such as:
○ Creating a timeline.
○ Creating design specifications.

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

● Presentation of first 3 elements
● Design specification activity

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.

23



Strand:  Design - Component 2

Topic/Objective: Element D

Level: PLTW - Engineering Design and Development Sample Tasks

Score
4.0

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

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

Score
3.0

The student will be able to:
● Design Concepts using analysis to generate and select best product solutions.
● Develop a plan of action that has considerable merit and would easily support repetition

and testing for effectiveness by others.

● Concept Development Activity
● Selecting the Best Solution Activity
● Concept Analysis Activity

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:
○ Concept development, Isometric, Orthographic, Solution path, Product concept,

concept analysis

● performs basic processes, such as:
○ Selecting the best solution using the SCAMMPEER process

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

● Concept Development Activity
● Selecting the Best Solution Activity
● Concept Analysis Activity

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:  Design - Component 2

Topic/Objective: Element E

Level: PLTW - Engineering Design and Development Sample Tasks

Score
4.0

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

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

Score
3.0

The student will be able to:
● Propose a solution that is well substantiated with STEM principles and practices applicable

to all or nearly all design requirements and functional claims.
● Substantiate evidence that the application of STEM principles and practices by the student

have been reviewed by two or more experts (qualified consultants and/or project mentors).
● Document the reviews of experts that provide confirmation (verification) or detail

necessary to inform a corrective response.

● Complete Engineering Formula Sheet
● Document Engineering Symbols

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:

○ Engineering symbols, STEM principles and practices
● performs basic processes, such as:

○ Documenting the Engineering Design Process
○ Using the Engineering Formula Sheet

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

● Complete Engineering Formula Sheet
● Document Engineering Symbols

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:  Design - Component 2

Topic/Objective: Element F

Level: PLTW - Engineering Design and Development Sample Tasks

Score
4.0

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

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

Score
3.0

The student will be able to:
● Propose that the design was carefully reviewed based on several relevant extra-functional

considerations.
● Pass judgement on design viability based on those considerations—the capacity of the

proposed solution to address the problem—is clearly realistic and well supported with credible
evidence.

● Viability of the Proposed Solution Activity
● Project Presentation for each element to this point

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:

○ Viability, Preliminary Design.
● performs basic processes, such as:

○ Completing the viability of the proposed solution.
○ Completing the Preliminary Design Review.

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

● Viability of the Proposed Solution Activity
● Project Presentation for each element to this point

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:  Prototype and Test - Component 3

Topic/Objective: Statistics

Level: PLTW - Element G Sample Tasks

Score
4.0

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

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

Score
3.0

The student will be able to:
● Clearly and fully explain the final prototype iteration and is constructed with enough detail

to assure that objective data on all or nearly all design requirements could be determined.
● Make sure that all attributes (subsystems) of the unique solution that can be tested or

modeled mathematically are addressed.
● Support the justification that is provided for those attributes that cannot be tested or

modeled mathematically and thus require expert review.

● Virtual Solutions Activity
● Mock Up Activity
● Choosing Materials Activity
● Resources Planning Activity
● Identifying Incremental Testing Opportunities Activity

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:

○ Prototypes, Virtual Solutions, Mock ups, Resource Planning, Build Procedure.
● performs basic processes, such as:

○ Choosing Materials.
○ Creating a Building Procedure.
○ Creating a mockup and virtual solution.

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

● Virtual Solutions Activity
● Mock Up Activity
● Choosing Materials Activity
● Resources Planning Activity
● Identifying Incremental Testing Opportunity Activity

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:  Prototype and Test - Component 3

Topic/Objective: Element H

Level: PLTW - Engineering Design and Development Sample Tasks

Score
4.0

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

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

Score
3.0

The student will be able to:
● Through the conduct of several tests for high-priority requirements that are

reasonably based on instructional contexts, or through physical or mathematical
modeling, the student demonstrates considerable understanding of testing
procedure, including the gathering and analysis of resultant data.

● Analyze the effectiveness with which the design met stated goals and include a
consistently detailed explanation and summary of the data from each portion of the
testing procedure and from expert reviews, generously supported by pictures,
graphs, charts, and other visuals.

● Analyze the overall summary of the implications of all data and proceeding with
designing and solving the problem.

● Test Procedure Activity
● Test Criteria Document

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:

○ Testing procedures, Test Criteria, Test Plan
● performs basic processes, such as:

○ Creating a testing Criteria.
○ Creating a Testing Procedure.

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

● Test Procedure Activity
● Test Criteria Document

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:  Prototype and Test - Component 3

Topic/Objective: Element I

Level: PLTW - Engineering Design and Development Sample Tasks

Score
4.0

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

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

Score
3.0

The student will be able to:
● Document the project evaluation by multiple, demonstrably qualified stakeholders

and field experts is presented and is synthesized in a consistently specific, detailed,
and thorough way.

● Document sufficiently in two or more categories to yield meaningful analysis of
that evaluation data.

● Synthesizing the evaluations consistently addresses evaluators’ specific questions,
concerns, and opinions related to design requirements.

● Test and Evaluate the Prototype.
● Redesign and Refine the Prototype.

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:

○ Critical Design Review, Redesign and Refine
● performs basic processes, such as:

○ Test and Evaluate the Prototype.
○ Redesign and Refine the Prototype.

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

● Test and Evaluate the Prototype.
● Redesign and Refine the Prototype.

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:  Evaluation of Project and Process - Component 4

Topic/Objective: Elements J, K, L

Level: PLTW - Engineering Design and Development Sample Tasks

Score
4.0

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

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

Score
3.0

The student will be able to:
● Document the project evaluation using multiple, demonstrably qualified stakeholders and field

experts to present and is synthesized in a consistently specific, detailed, and thorough way.
● Document sufficiently in two or more categories to yield meaningful analysis of that evaluation

data; the synthesis of evaluations consistently addresses evaluators’ specific questions, concerns,
and opinions related to design requirements.

● Provide a consistently clear, insightful, and comprehensive reflection on, and value judgment of,
each major step in the project.

● Reflect on their product and  include a substantive summary of lessons learned that would be
clearly useful to others who attempt the same or similar project.

● Include consistently detailed and salient recommendations regarding the conduct of the same or
similar project in the future.

● Make recommendations to include caveats as warranted and specific ways the project could be
improved with consistently detailed plans for the implementation of those improvements.

● Presentation - Prep

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:

○ External evaluation, Personal Reflection, Designer Recommendations
● performs basic processes, such as:

○ Preparing a presentation that documents the process.

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

● Presentation - Prep

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:  Reflection and Presenting the Design Process - Component 5

Topic/Objective: Elements M and N

Level: PLTW - Engineering Design and Development Sample Tasks

Score
4.0

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

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

Score
3.0

The student will be able to:
● Show that their portfolio provides consistently clear, detailed, and extensive documentation of the design process

and project that would with certainty facilitate subsequent replication and refinement by the designers and/or
others.

● Explain their design to an audience and the purpose was abundantly evident in the choice of modes of
presentation, professionalism of style and tone, and the variety, quality, and suitability of supporting materials.

● Make abundantly clear the evidence of the ability to write consistently clear and well-organized texts that are
developed to the fullest degree suitable for the audience and purposes intended (to explain, question, persuade).

● Make texts consistently demonstrate the ability to adjust language, style, and tone to address the needs and
interests of a variety of audiences (expert, informed, or general/lay audience) and to use a wide variety of forms
which are commonplace among STEM disciplines (notes, descriptive/narrative accounts, research reports).

● Appropriately documented in standardized form (APA) is consistently evident.

● Presentation

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:

○ Rules of Quarters, Three Panel Display, Technical writing.
● performs basic processes, such as:

○ Presenting their findings from their project.
However, the student exhibits major errors or omissions regarding the more complex ideas and processes.

● Presentation

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 - Next Generation Science Standards

(High School Engineering Design)
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Appendix B - Next Generation Science Standards

(Science and Engineering Practices)
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