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Unit of Study Pacing NGSS Performance 
Expectation(s)

3-Dimensional Learning Components
Science and Engineering Practices:
Crosscutting Concepts:
Disciplinary Core Ideas (DCI):

Phenomena, 
Anchoring 
Activity/Question, 
Essential Questions

Enduring Understandings Learning Targets Assessment Formative, 
Summative, and Common

Interdisciplinary Connections 
(identify subject and standard)

21st Century Life and Career 
Standards

Introduction to 
Engineering

2 weeks HS-ETS1-2. Design a solution to a 
complex real-world problem by 
breaking it down into smaller, 
more manageable problems that 
can be solved through 
engineering.

Science and Engineering Practices: 
Asking Questions and Defining Problems 
- Analyze complex real-world problems by 
specifying criteria and constraints for 
successful solutions.

Crosscuting Concepts:
Systems and System Models Models (e.
g., physical, mathematical, computer 
models) can be used to simulate 
systems and interactions—including 
energy, matter, and information flows— 
within and between systems at different 
scales. 

Disciplinary Core Ideas:
ETS1.A: Defining and Delimiting 
Engineering Problems
Criteria and constraints also include 
satisfying any requirements set by 
society, such as taking issues of risk 
mitigation into account, and they should 
be quantified to the extent possible and 
stated in such a way that one can tell if a 
given design meets them. 
Humanity faces major global challenges 
today, such as the need for supplies of 
clean water and food or for energy 
sources that minimize pollution, which 
can be addressed through engineering. 
These global challenges also may have 
manifestations in local communities. 
ETS1.B: Developing Possible Solutions
When evaluating solutions, it is important 
to take into account a range of 
constraints, including cost, safety, 
reliability, and aesthetics, and to consider 
social, cultural, and environmental 
impacts. 
Both physical models and computers can 
be used in various ways to aid in the 
engineering design process. Computers 
are useful for a variety of purposes, such 
as running simulations to test different 
ways of solving a problem or to see which 
one is most efficient or economical; and 
in making a persuasive presentation to a 
client about how a given design will meet 
his or her needs.
ETS1.C: Optimizing the Design Solution
Criteria may need to be broken down into 
simpler ones that can be approached 
systematically, and decisions about the 
priority of certain criteria over others 
(trade-offs) may be needed. 

Phenomena: 
Climbing the Burj 
Khalifa vid - how was 
the tallest building in 
the world 
constructed?

How do engineers identify a 
problem and go about 
finding a solution?

Work together to identify and 
discuss the optimal way to 
construct a freestanding tower 
made from a fixed supply of 
materials.  

The goal is to build the tallest 
but stable tower possible.
                            

Formative: 
Tall Tower I (tallest tower 
made from a fixed number of 
printer paper)

Summative: 
Tall Tower II Construction 
and Packet (tallest tower 
made from a fixed number of 
straws, pipe cleaners and 
paper clips that can support 
the weight of a golf ball)

ELA/Literacy - 
RST.11-12.8 Evaluate the 
hypotheses, data, analysis, and 
conclusions in a science or 
technical text, verifying the data 
when possible and corroborating or 
challenging conclusions with other 
sources of information. 

Mathematics -
MP.2 Reason abstractly and 
quantitatively. 

9.3.ST.1 Apply engineering 
skills in a project that requires 
project management, process 
control and quality assurance.
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Unit of Study Pacing NGSS Performance 
Expectation(s)

3-Dimensional Learning Components
Science and Engineering Practices:
Crosscutting Concepts:
Disciplinary Core Ideas (DCI):

Phenomena, 
Anchoring 
Activity/Question, 
Essential Questions

Enduring Understandings Learning Targets Assessment Formative, 
Summative, and Common

Interdisciplinary Connections 
(identify subject and standard)

21st Century Life and Career 
Standards

Introducing The 
Design Process 
(6-step process)

6 weeks HS-ETS1-1. Analyze a major 
global challenge to specify 
qualitative and quantitative criteria 
and constraints for solutions that 
account for societal needs and 
wants.

HS-ETS1-2. Design a solution to a 
complex real-world problem by 
breaking it down into smaller, 
more manageable problems that 
can be solved through 
engineering.

HS-ETS1-3. Evaluate a solution to 
a complex real-world problem 
based on prioritized criteria and 
trade-offs that account for a range 
of constraints, including cost, 
safety, reliability, and aesthetics 
as well as possible social, 
cultural, and environmental 
impacts.

HS-ETS1-4. Use a computer 
simulation to model the impact of 
proposed solutions to a complex 
real-world problem with numerous 
criteria and constraints on 
interactions within and between 
systems relevant to the problem.

Science and Engineering Practices: 
Asking Questions and Defining Problems 
- Analyze complex real-world problems by 
specifying criteria and constraints for 
successful solutions.
Using Mathematics and Computational 
Thinking - Use mathematical models 
and/or computer simulations to predict 
the effects of a design solution on 
systems and/or the interactions between 
systems. 
Constructing Explanations and Designing 
Solutions - Design a solution to a 
complex real-world problem, based on 
scientific knowledge, student-generated 
sources of evidence, prioritized criteria, 
and tradeoff considerations. 
Evaluate a solution to a complex real-
world problem, based on scientific 
knowledge, student-generated sources of 
evidence, prioritized criteria, and tradeoff 
considerations. 

Crosscuting Concepts:
Systems and System Models - Models (e.
g., physical, mathematical, computer 
models) can be used to simulate 
systems and interactions—including 
energy, matter, and information flows— 
within and between systems at different 
scales. 
  
Disciplinary Core Ideas:
ETS1.A: Defining and Delimiting 
Engineering Problems
Criteria and constraints also include 
satisfying any requirements set by 
society, such as taking issues of risk 
mitigation into account, and they should 
be quantified to the extent possible and 
stated in such a way that one can tell if a 
given design meets them. 
Humanity faces major global challenges 
today, such as the need for supplies of 
clean water and food or for energy 
sources that minimize pollution, which 
can be addressed through engineering. 
These global challenges also may have 
manifestations in local communities.
ETS1.B: Developing Possible Solutions
When evaluating solutions, it is important 
to take into account a range of 
constraints, including cost, safety, 
reliability, and aesthetics, and to consider 
social, cultural, and environmental 
impacts.
Both physical models and computers can 
be used in various ways to aid in the 
engineering design process. Computers 
are useful for a variety of purposes, such 
as running simulations to test different 
ways of solving a problem or to see which 
one is most efficient or economical; and 
in making a persuasive presentation to a 
client about how a given design will meet 
his or her needs.
ETS1.C: Optimizing the Design Solution
Criteria may need to be broken down into 
simpler ones that can be approached 
systematically, and decisions about the 
priority of certain criteria over others 
(trade-offs) may be needed. 

Phenomena: 
Discuss with a 
classmate about what 
annoys them in their 
daily routine.  Could 
there be a better way 
of doing things?  Is 
there something you 
can improve or create 
to make that task 
easier?

Essential Questions:
What is the 
engineering design 
process?

How does an 
engineer transform an 
idea into a product?

Why do engineers 
and designers strive 
to improve products 
used in our daily 
lives?

Why do we use the 
engineering design 
process to solve 
design challenges?

How can the 
engineering design 
process benefit us in 
solving problems in 
our daily lives?

The engineering design 
process is a process that is 
used to solve technological 
challenges to change and 
improve products for the 
way we live.

Explore the design process 
that guide professionals from 
different careers areas. 

List and provide examples of 
the steps of the design 
process used by engineers. 
(e.g., Ask: identify the 
problem, needs and 
constraints, research 
problem, imagine: develop 
possible solutions, plan: 
select a promising solution, 
create: build a model or 
prototype, test and evaluate 
prototype, improve: redesign 
as needed).
  
Compare and contrast the 
engineering design process 
and the scientific process.

Research the types of 
problems engineers seek to 
resolve.

Generate engineering 
sketches, and detailed views 
leading to complete 
engineering drawings.

Formative: 
Tall Tower I (tallest tower 
made from a fixed number of 
printer paper)

Tall Tower II (tallest tower 
made from a fixed number of 
straws, pipe cleaners and 
paper clips that can support 
the weight of a golf ball)

Summative: 
Engineering Process Quiz
Engineering Disaster 
Presentation
Final Engineering Process 
Project Presentation

ELA/Literacy -
RST.11-12.7 Integrate and evaluate 
multiple sources of information 
presented in diverse formats and 
media (e.g., quantitative data, 
video, multimedia) in order to 
address a question or solve a 
problem. 
RST.11-12.8 Evaluate the 
hypotheses, data, analysis, and 
conclusions in a science or 
technical text, verifying the data 
when possible and corroborating or 
challenging conclusions with other 
sources of information. 
RST.11-12.9 Synthesize 
information from a range of sources 
(e.g., texts, experiments, 
simulations) into a coherent 
understanding of a process, 
phenomenon, or concept, resolving 
conflicting information when 
possible. 

Mathematics -
MP.2 Reason abstractly and 
quantitatively. 
MP.4 Model with mathematics. 

9.3.ST.1 Apply engineering 
skills in a project that requires 
project management, process 
control and quality assurance.

9.3.ST.2 Use technology to 
acquire, manipulate, analyze 
and report data. 

9.3.ST.3 Describe and follow 
safety, health and 
environmental standards related 
to science, technology, 
engineering and mathematics 
(STEM) workplaces.

9.3.ST.4 Understand the nature 
and scope of the Science, 
Technology, Engineering & 
Mathematics Career Cluster 
and the role of STEM in society 
and the economy.
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Unit of Study Pacing NGSS Performance 
Expectation(s)

3-Dimensional Learning Components
Science and Engineering Practices:
Crosscutting Concepts:
Disciplinary Core Ideas (DCI):

Phenomena, 
Anchoring 
Activity/Question, 
Essential Questions

Enduring Understandings Learning Targets Assessment Formative, 
Summative, and Common

Interdisciplinary Connections 
(identify subject and standard)

21st Century Life and Career 
Standards

Mechanical 
Engineering - 
Limited Energy 
Car (Mousetrap 
Cars)

2 weeks Physics: HS-PS3-3. Design, 
build, and refine a device that 
works within given constraints to 
convert one form of energy into 
another form of energy.

Science and Engineering Practices: 
Constructing Explanations and Designing 
Solutions - Design, evaluate, and/or refine 
a solution to a complex real-world 
problem, based on scientific knowledge, 
student-generated sources of evidence, 
prioritized criteria, and tradeoff 
considerations.

Crosscutting Concepts: Energy and 
Matter - Changes of energy and matter in 
a system can be described in terms of 
energy and matter flows into, out of, and 
within that system.

Disciplinary Core Ideas:
PS3.A: Definitions of Energy
At the macroscopic scale, energy 
manifests itself in multiple ways, such as 
in motion, sound, light, and thermal 
energy.
PS3.D: Energy in Chemical Processes
Although energy cannot be destroyed, it 
can be converted to less useful forms—for 
example, to thermal energy in the 
surrounding environment.
ETS1.A: Defining and Delimiting an 
Engineering Problem
Criteria and constraints also include 
satisfying any requirements set by 
society, such as taking issues of risk 
mitigation into account, and they should 
be quantified to the extent possible and 
stated in such a way that one can tell if a 
given design meets them. 

Essential Questions:
How does an 
engineer use the 
conservation of 
energy?

How can we reduce 
kinetic friction to 
avoid generating 
thermal energy in a 
vehicle?

Engineers use less useful 
types of energy and convert 
them into more useful types 
of energy.

Making a more efficient 
vehicle means reducing the 
production of less useful 
energy.

The Conservation of Energy - 
Describe what types of 
energy are used during the 
limited energy car's trip. 
Construct an explanation for 
how the transfer of energy is 
used to optimise the 
operation of the vehicle.

Friction - Construct an 
explanation that describes the 
factors that affect friction and 
how to reduce the work done 
by friction in an automobile.

Formative: Warm-up 
activities, exploratory 
activities, class discussions, 
student participation, 
quizzes, design briefs, 
sketches, inventor research, 
benchmark assessments.

Summative: Quizzes, 
tests, authentic 
assessments, projects, 
benchmark assessments.

Common: Unit exams, 
semester exam 

ELA/Literacy -
RST.11-12.7 Integrate and evaluate 
multiple sources of information 
presented in diverse formats and 
media (e.g., quantitative data, 
video, multimedia) in order to 
address a question or solve a 
problem. 
RST.11-12.8 Evaluate the 
hypotheses, data, analysis, and 
conclusions in a science or 
technical text, verifying the data 
when possible and corroborating or 
challenging conclusions with other 
sources of information. 
RST.11-12.9 Synthesize 
information from a range of sources 
(e.g., texts, experiments, 
simulations) into a coherent 
understanding of a process, 
phenomenon, or concept, resolving 
conflicting information when 
possible. 

Mathematics -
MP.2 Reason abstractly and 
quantitatively.
MP.4 Model with mathematics. 

9.3.ST.1 Apply engineering 
skills in a project that requires 
project management, process 
control and quality assurance.

9.3.ST‐SM.3 Analyze the 
impact that science and 
mathematics has on society.
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Unit of Study Pacing NGSS Performance 
Expectation(s)

3-Dimensional Learning Components
Science and Engineering Practices:
Crosscutting Concepts:
Disciplinary Core Ideas (DCI):

Phenomena, 
Anchoring 
Activity/Question, 
Essential Questions

Enduring Understandings Learning Targets Assessment Formative, 
Summative, and Common

Interdisciplinary Connections 
(identify subject and standard)

21st Century Life and Career 
Standards

West Point 
Bridge 

2 weeks Biology: HS-LS1-5. Use a model 
to illustrate how photosynthesis 
transforms light energy into stored 
chemical energy. 

Physics: HS-PS3-3. Design, 
build, and refine a device that 
works within given constraints to 
convert one form of energy into 
another form of energy.

Science and Engineering Practices: 
Developing and Using Models - Use a 
model based on evidence to illustrate the 
relationships between systems or 
between components of a system.
Constructing Explanations and Designing 
Solutions - Design, evaluate, and/or refine 
a solution to a complex real-world 
problem, based on scientific knowledge, 
student-generated sources of evidence, 
prioritized criteria, and tradeoff 
considerations.

Crosscutting Concepts: Energy and 
Matter - Changes of energy and matter in 
a system can be described in terms of 
energy and matter flows into, out of, and 
within that system.

Disciplinary Core Ideas:
LS1.C: Organization for Matter and 
Energy Flow in Organisms
The process of photosynthesis converts 
light energy to stored chemical energy by 
converting carbon dioxide plus water into 
sugars plus released oxygen.
PS3.A: Definitions of Energy
At the macroscopic scale, energy 
manifests itself in multiple ways, such as 
in motion, sound, light, and thermal 
energy.
PS3.D: Energy in Chemical Processes
Although energy cannot be destroyed, it 
can be converted to less useful forms—for 
example, to thermal energy in the 
surrounding environment.
ETS1.A: Defining and Delimiting an 
Engineering Problem
Criteria and constraints also include 
satisfying any requirements set by 
society, such as taking issues of risk 
mitigation into account, and they should 
be quantified to the extent possible and 
stated in such a way that one can tell if a 
given design meets them. 

Essential Questions:
What is a renewable 
resource and what 
role do engineers play 
in trying to harness 
the energy from 
renewable resources 
for human 
consumption?

How does a plant 
harness light to grow?

How does a solar 
panel take light and 
turn it into electricity? 
How can engineers 
use this knowledge 
for invention and 
innovation?

What are the 
limitations of solar 
cells? Why is it 
necessary to 
understand limitations 
in the engineering 
design process?

The sun emits different 
types of light along the 
electromagnetic spectrum. 
Nature and humans use 
this phenomena in the 
design and application of 
harnessing energy for use.

Light can cause electrons 
to be emitted from certain 
metals. Engineers can use 
this property to harness 
energy for use.

Solar energy harnesses 
energy from the sun and 
turns it into electrical 
energy. Engineers are 
looking for cost effective 
ways to design products for 
human use which capitalize 
on this phenomena.

The Sun and the 
Electromagnetic Spectrum - 
Research the different types 
of electromagnetic radiation 
that the sun emits.  Construct 
an explanation for the benefits 
of each type of 
electromagnetic radiation and 
how humans, plants, and 
animals use the sun's light in 
our world.

Photosynthesis - Develop a 
model for how a plant turns 
sunlight into useful energy.  
The useful energy for a plant 
is sugar, but could we 
harness sunlight to turn it into 
a different type of useful 
energy for human 
consumption? 

Solar Cells and the 
Photoelectric Effect - Discuss 
how a solar panel works and 
the photoelectric effect.  
Analyze the pros and cons of 
solar energy, realizing that 
sunlight is clean and plentiful 
while the metals and batteries 
used to construct the system 
are expensive.

Berry Organic Solar Energy 
Project - Design a solar cell 
using raspberry and 
blackberry juice.

Realistic Implementations of 
Solar Energy - Evaluate their 
project in terms of cost, 
practicality, and real world 
application.

Formative: Warm-up 
activities, exploratory 
activities, class discussions, 
student participation, 
quizzes, design briefs, 
sketches, inventor research, 
benchmark assessments.

Summative: Quizzes, 
tests, authentic 
assessments, projects, 
benchmark assessments.

Common: Unit exams, 
semester exam 

ELA/Literacy -
RST.11-12.7 Integrate and evaluate 
multiple sources of information 
presented in diverse formats and 
media (e.g., quantitative data, 
video, multimedia) in order to 
address a question or solve a 
problem. 
RST.11-12.8 Evaluate the 
hypotheses, data, analysis, and 
conclusions in a science or 
technical text, verifying the data 
when possible and corroborating or 
challenging conclusions with other 
sources of information. 
RST.11-12.9 Synthesize 
information from a range of sources 
(e.g., texts, experiments, 
simulations) into a coherent 
understanding of a process, 
phenomenon, or concept, resolving 
conflicting information when 
possible. 

Mathematics -
MP.2 Reason abstractly and 
quantitatively. 
MP.4 Model with mathematics.

9.3.ST.1 Apply engineering 
skills in a project that requires 
project management, process 
control and quality assurance.

9.3.ST.4 Understand the nature 
and scope of the Science, 
Technology, Engineering & 
Mathematics Career Cluster 
and the role of STEM in society 
and the economy.
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Unit of Study Pacing NGSS Performance 
Expectation(s)

3-Dimensional Learning Components
Science and Engineering Practices:
Crosscutting Concepts:
Disciplinary Core Ideas (DCI):

Phenomena, 
Anchoring 
Activity/Question, 
Essential Questions

Enduring Understandings Learning Targets Assessment Formative, 
Summative, and Common

Interdisciplinary Connections 
(identify subject and standard)

21st Century Life and Career 
Standards

Electrical 
Engineering 
(needs to be 
defined or 
replaced) 
Considering using 
motor assembly 
to lift something 
up from outside 
the window)

1 week HS-ETS1-3. Evaluate a solution to 
a complex real-world problem 
based on prioritized criteria and 
trade-offs that account for a range 
of constraints, including cost, 
safety, reliability, and aesthetics 
as well as possible social, 
cultural, and environmental 
impacts.

Science and Engineering Practices: 
Asking Questions and Defining Problems 
- Analyze complex real-world problems by 
specifying criteria and constraints for 
successful solutions.
Using Mathematics and Computational 
Thinking - Use mathematical models 
and/or computer simulations to predict 
the effects of a design solution on 
systems and/or the interactions between 
systems. 
Constructing Explanations and Designing 
Solutions - Evaluate a solution to a 
complex real-world problem, based on 
scientific knowledge, student-generated 
sources of evidence, prioritized criteria, 
and tradeoff considerations.

Crosscuting Concepts:
Systems and System Models - Models (e.
g., physical, mathematical, computer 
models) can be used to simulate 
systems and interactions—including 
energy, matter, and information flows— 
within and between systems at different 
scales. 

Disciplinary Core Ideas:
ETS1.A: Defining and Delimiting 
Engineering Problems 
Criteria and constraints also include 
satisfying any requirements set by 
society, such as taking issues of risk 
mitigation into account, and they should 
be quantified to the extent possible and 
stated in such a way that one can tell if a 
given design meets them. 
ETS1.B: Developing Possible Solutions
When evaluating solutions, it is important 
to take into account a range of 
constraints, including cost, safety, 
reliability, and aesthetics, and to consider 
social, cultural, and environmental 
impacts.
ETS1.C: Optimizing the Design Solution
Criteria may need to be broken down into 
simpler ones that can be approached 
systematically, and decisions about the 
priority of certain criteria over others 
(trade-offs) may be needed. 

Essential Questions:
How does an 
engineer use and 
apply the principle of 
the conservation of 
energy to electronic 
devices?

How can we apply the 
practice of reverse 
engineering to 
analyze a working 
electronic device?

The engineering design 
process is a process that is 
used to solve technological 
challenges to change and 
improve products for the 
way we live.

Engineers define problems 
and design solutions to 
meet the wants and needs 
of society.

List and provide examples of 
the steps of the design 
process used by engineers. 
(e.g., Ask: identify the 
problem, needs and 
constraints, research 
problem, imagine: develop 
possible solutions, plan: 
select a promising solution, 
create: build a model or 
prototype, test and evaluate 
prototype, improve: redesign 
as needed).
  
Compare and contrast the 
engineering design process 
and the scientific process.

Generate engineering 
sketches, and detailed views 
leading to complete 
engineering drawings.

Understand some career 
opportunities for electrical 
engineers.

Formative: Warm-up 
activities, exploratory 
activities, class discussions, 
student participation, 
quizzes, design briefs, 
sketches, inventor research, 
benchmark assessments.

Summative: Quizzes, 
tests, authentic 
assessments, projects, 
benchmark assessments.

Common: Unit exams, 
semester exam 

ELA/Literacy -
RST.11-12.7 Integrate and evaluate 
multiple sources of information 
presented in diverse formats and 
media (e.g., quantitative data, 
video, multimedia) in order to 
address a question or solve a 
problem. 
RST.11-12.8 Evaluate the 
hypotheses, data, analysis, and 
conclusions in a science or 
technical text, verifying the data 
when possible and corroborating or 
challenging conclusions with other 
sources of information. 
RST.11-12.9 Synthesize 
information from a range of sources 
(e.g., texts, experiments, 
simulations) into a coherent 
understanding of a process, 
phenomenon, or concept, resolving 
conflicting information when 
possible. 

Mathematics -
MP.2 Reason abstractly and 
quantitatively.
MP.4 Model with mathematics. 

9.3.ST.1 Apply engineering 
skills in a project that requires 
project management, process 
control and quality assurance.

9.3.ST.2 Use technology to 
acquire, manipulate, analyze 
and report data.

9.3.ST.3 Describe and follow 
safety, health and 
environmental standards related 
to science, technology, 
engineering and mathematics 
(STEM) workplaces.

9.3.ST.4 Understand the nature 
and scope of the Science, 
Technology, Engineering & 
Mathematics Career Cluster 
and the role of STEM in society 
and the economy.
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Unit of Study Pacing NGSS Performance 
Expectation(s)

3-Dimensional Learning Components
Science and Engineering Practices:
Crosscutting Concepts:
Disciplinary Core Ideas (DCI):

Phenomena, 
Anchoring 
Activity/Question, 
Essential Questions

Enduring Understandings Learning Targets Assessment Formative, 
Summative, and Common

Interdisciplinary Connections 
(identify subject and standard)

21st Century Life and Career 
Standards

Chemical 
Engineering

1 Week HS-ETS1-1. Analyze a major 
global challenge to specify 
qualitative and quantitative criteria 
and constraints for solutions that 
account for societal needs and 
wants.
HS-ETS1-2. Design a solution to a 
complex real-world problem by 
breaking it down into smaller, 
more manageable problems that 
can be solved through 
engineering.
HS-ETS1-3. Evaluate a solution to 
a complex real-world problem 
based on prioritized criteria and 
trade-offs that account for a range 
of constraints, including cost, 
safety, reliability, and aesthetics 
as well as possible social, 
cultural, and environmental 
impacts.

Science and Engineering Practices: 
Asking Questions and Defining Problems 
- Analyze complex real-world problems by 
specifying criteria and constraints for 
successful solutions.
Using Mathematics and Computational 
Thinking - Use mathematical models 
and/or computer simulations to predict 
the effects of a design solution on 
systems and/or the interactions between 
systems. 
Constructing Explanations and Designing 
Solutions - Evaluate a solution to a 
complex real-world problem, based on 
scientific knowledge, student-generated 
sources of evidence, prioritized criteria, 
and tradeoff considerations.

Crosscuting Concepts:
Systems and System Models - Models (e.
g., physical, mathematical, computer 
models) can be used to simulate 
systems and interactions—including 
energy, matter, and information flows— 
within and between systems at different 
scales. 

Disciplinary Core Ideas:
ETS1.A: Defining and Delimiting 
Engineering Problems 
Criteria and constraints also include 
satisfying any requirements set by 
society, such as taking issues of risk 
mitigation into account, and they should 
be quantified to the extent possible and 
stated in such a way that one can tell if a 
given design meets them. 
ETS1.B: Developing Possible Solutions
When evaluating solutions, it is important 
to take into account a range of 
constraints, including cost, safety, 
reliability, and aesthetics, and to consider 
social, cultural, and environmental 
impacts.
ETS1.C: Optimizing the Design Solution
Criteria may need to be broken down into 
simpler ones that can be approached 
systematically, and decisions about the 
priority of certain criteria over others 
(trade-offs) may be needed. 

Essential Questions:
How does an 
engineer use and 
apply the laws of 
physics to create 
stable structures?

Why is statics so 
important to a civil 
engineer?

The engineering design 
process is a process that is 
used to solve technological 
challenges to change and 
improve products for the 
way we live.

Engineers define problems 
and design solutions to 
meet the wants and needs 
of society.

List and provide examples of 
the steps of the design 
process used by engineers. 
(e.g., Ask: identify the 
problem, needs and 
constraints, research 
problem, imagine: develop 
possible solutions, plan: 
select a promising solution, 
create: build a model or 
prototype, test and evaluate 
prototype, improve: redesign 
as needed).
  
Compare and contrast the 
engineering design process 
and the scientific process.

Generate engineering 
sketches, and detailed views 
leading to complete 
engineering drawings.

Understand some career 
opportunities for chemical 
engineers.

Formative: Warm-up 
activities, exploratory 
activities, class discussions, 
student participation, 
quizzes, design briefs, 
sketches, inventor research, 
benchmark assessments.

Summative: Quizzes, 
tests, authentic 
assessments, projects, 
benchmark assessments.

Common: Unit exams, 
semester exam 

ELA/Literacy -
RST.11-12.7 Integrate and evaluate 
multiple sources of information 
presented in diverse formats and 
media (e.g., quantitative data, 
video, multimedia) in order to 
address a question or solve a 
problem. 
RST.11-12.8 Evaluate the 
hypotheses, data, analysis, and 
conclusions in a science or 
technical text, verifying the data 
when possible and corroborating or 
challenging conclusions with other 
sources of information. 
RST.11-12.9 Synthesize 
information from a range of sources 
(e.g., texts, experiments, 
simulations) into a coherent 
understanding of a process, 
phenomenon, or concept, resolving 
conflicting information when 
possible. 

Mathematics -
MP.2 Reason abstractly and 
quantitatively. 
MP.4 Model with mathematics. 

9.3.ST.1 Apply engineering 
skills in a project that requires 
project management, process 
control and quality assurance.

9.3.ST.2 Use technology to 
acquire, manipulate, analyze 
and report data.

9.3.ST.3 Describe and follow 
safety, health and 
environmental standards related 
to science, technology, 
engineering and mathematics 
(STEM) workplaces.

9.3.ST.4 Understand the nature 
and scope of the Science, 
Technology, Engineering & 
Mathematics Career Cluster 
and the role of STEM in society 
and the economy.


