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Getting Started 
At TeacherGeek, we strive to make our activities as simple as possible for you to implement, while 
giving you the flexibility to cater the activity to your class.  All of our documents are available on our 
website, TeacherGeek.com, in both PDF and Microsoft Word so that you can customize them and 
make them your own! 

Activities & Documents 
Recommended Group Size: 2-3 students 
Testing Guide – You need to make a testing station so students can test their bridges.  This guide walks 
you through setting up your testing station using common, inexpensive supplies, and provides 
instructions for how to test bridges. 

Go Guide – Give it to your students and go!  This is the essential document to get students started, and it 
culminates in an engineering challenge. 

Optional Software Analysis – Students use FREE software to find their bridge’s weaknesses. 

Optional (Grades 7+) Hooke’s Law Lab – Students graph bridge deflection while learning about 
deformation. 

Optional (Grades 11+) Physics Analysis – Students apply higher level math to find the tensile and 
compressive forces in their bridges (follows Software Analysis; requires physics coursework). 

Optional Distance Challenge – Students must build the longest bridge possible. 

Optional Engineering Notebook – Students document and reflect on their use of the engineering design 
process.  Students also calculate efficiency of their bridge. 

Optional Market-It Sheet – Students turn their design into a retail product with the 4 Ps of Marketing. 

Physics Analysis 
NGSS ............... p. 17-18 
CCSS Math .......... p. 19 
CCSS ELA ........ p. 20-21 

Distance Challenge 
NGSS ............... p. 22-23 
CCSS ELA ........ p. 24-25 

TeacherGeek is designed to bring 
your students to higher cognitive 
domains while addressing standards. 

Standards 
Go Guide 

NGSS ................... p. 2-3 
CCSS Math ............ p. 4 
CCSS ELA ............ p. 5-6 

Hooke’s Law Lab 
NGSS ................... p. 7-8 
CCSS Math ....... p. 9-10 
CCSS ELA ........ p. 11-12 

Software Analysis 
NGSS ............... p. 13-14 
CCSS ELA ........ p. 15-16 

http://teachergeek.org/breaking_bridges_testing_guide_v1.0.pdf
http://teachergeek.org/breaking_bridges_go_guide_secondary_v1.0.pdf
http://teachergeek.org/breaking_bridges_software_analysis_v1.0.pdf
http://teachergeek.org/breaking_bridges_hookes_law_lab_v1.0.pdf
http://teachergeek.org/breaking_bridges_physics_analysis_v1.0.pdf
http://teachergeek.org/breaking_bridges_distance_challenge_v1.0.pdf
http://teachergeek.org/breaking_bridges_engineering_notebook_v1.0.pdf
http://teachergeek.org/Market-It_STEAM_TeacherGeek_Sheet.pdf
http://teachergeek.org/breaking_bridges_overview_elementary_v1.0.pdf
http://teachergeek.com/bridges


Page 2 

(Grades 6-8) 

MS-ETS1-1. 
Define the criteria and constraints of a design problem with sufficient precision to ensure a 
successful solution, taking into account relevant scientific principles and potential impacts on 
people and the natural environment that may limit possible solutions. 
 

MS-ETS1-2. Evaluate competing design solutions using a systematic process to determine how well they meet 
the criteria and constraints of the problem. 
 

MS-ETS1-3. 
Analyze data from tests to determine similarities and differences among several design solutions 
to identify the best characteristics of each that can be combined into a new solution to better 
meet the criteria for success. 
 

MS-ETS1-4. Develop a model to generate data for iterative testing and modification of a proposed object, 
tool, or process such that an optimal design can be achieved. 

Science and Engineering 
Practices Disciplinary Core Ideas 

Crosscutting 
Concepts 

Asking Questions and Defining 
Problems 

Define a design problem 
that can be solved through 
the development of an 
object, tool, process or 
system and includes 
multiple criteria and 
constraints, including 
scientific knowledge that 
may limit possible 
solutions. (MS-ETS1-1) 

Developing and Using Models 
Develop a model to 
generate data to test ideas 
about designed systems, 
including those 
representing inputs and 
outputs. (MS-ETS1-4) 

Analyzing and Interpreting 
Data 

Analyze and interpret data 
to determine similarities 
and differences in findings. 
(MS-ETS1-3) 

Engaging in Argument from 
Evidence 

Evaluate competing 
design solutions based on 
jointly developed and 
agreed-upon design 
criteria.  
(MS-ETS1-2) 

ETS1.A: Defining and Delimiting Engineering 
Problems  

The more precisely a design task’s criteria and 
constraints can be defined, the more likely it is 
that the designed solution will be successful. 
Specification of constraints includes 
consideration of scientific principles and other 
relevant knowledge that are likely to limit 
possible solutions. (MS-ETS1-1) 

ETS1.B: Developing Possible Solutions 
A solution needs to be tested, and then 
modified on the basis of the test results, in order 
to improve it. (MS-ETS1-4) 
There are systematic processes for evaluating 
solutions with respect to how well they meet the 
criteria and constraints of a problem.  
(MS-ETS1-2), (MS-ETS1-3) 
Sometimes parts of different solutions can be 
combined to create a solution that is better 
than any of its predecessors. (MS-ETS1-3) 
Models of all kinds are important for testing 
solutions. (MS-ETS1-4) 

ETS1.C: Optimizing the Design Solution 
Although one design may not perform the best 
across all tests, identifying the characteristics of 
the design that performed the best in each test 
can provide useful information for the redesign 
process—that is, some of those characteristics 
may be incorporated into the new design.  
(MS-ETS1-3) 
The iterative process of testing the most 
promising solutions and modifying what is 
proposed on the basis of the test results leads to 
greater refinement and ultimately to an optimal 
solution. (MS-ETS1-4) 

Influence of Science, 
Engineering, and 
Technology on Society 
and the Natural World  

The uses of 
technologies and 
limitations on their 
use are driven by 
individual or 
societal needs, 
desires, and values; 
by the findings of 
scientific research; 
and by differences 
in such factors as 
climate, natural 
resources, and 
economic 
conditions.  
(MS-ETS1-1) 
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Science and Engineering 
Practices Disciplinary Core Ideas 

Crosscutting 
Concepts 

Asking Questions and Defining 
Problems 

Analyze complex real-
world problems by 
specifying criteria and 
constraints for successful 
solutions. (HS-ETS1-1) 

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. (HS-ETS1-4) 

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. (HS-ETS1-2) 
Evaluate a solution to a 
complex real-world 
problem, based on 
scientific knowledge, 
student-generated sources 
of evidence, prioritized 
criteria, and tradeoff 
considerations. (HS-ETS1-3) 

ETS1.A: Defining and Delimiting Engineering 
Problems  

Criteria and constraints also include satisfying 
any requirements set by society, such as taking 
issues of risk mitigation into account, and they 
should be quantified to the extent possible and 
stated in such a way that one can tell if a given 
design meets them. (HS-ETS1-1) 

ETS1.B: Developing Possible Solutions 
When evaluating solutions, it is important to take 
into account a range of constraints, including 
cost, safety, reliability, and aesthetics, and to 
consider social, cultural, and environmental 
impacts. (HS-ETS1-3) 
Both physical models and computers can be 
used in various ways to aid in the engineering 
design process. Computers are useful for a 
variety of purposes, such as running simulations 
to test different ways of solving a problem or to 
see which one is most efficient or economical; 
and in making a persuasive presentation to a 
client about how a given design will meet his or 
her needs. (HS-ETS1-4) 

ETS1.C: Optimizing the Design Solution 
Criteria may need to be broken down into 
simpler ones that can be approached 
systematically, and decisions about the priority 
of certain criteria over others (trade-offs) may 
be needed. (HS-ETS1-2) 

Systems and System 
Models 

Models (e.g., 
physical, 
mathematical, 
computer models) 
can be used to 
simulate systems 
and interactions—
including energy, 
matter, and 
information flows— 
within and between 
systems at different 
scales. (HS-ETS1-4) 

 

 

 
  

 
 

  
  

 

(Grades 9-12) 

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.  

http://www.nap.edu/openbook.php?record_id=13165&page=54
http://www.nap.edu/openbook.php?record_id=13165&page=54
http://www.nap.edu/openbook.php?record_id=13165&page=54
http://www.nap.edu/openbook.php?record_id=13165&page=54
http://www.nap.edu/openbook.php?record_id=13165&page=54
http://www.nap.edu/openbook.php?record_id=13165&page=54
http://www.nap.edu/openbook.php?record_id=13165&page=54
http://www.nap.edu/openbook.php?record_id=13165&page=64
http://www.nap.edu/openbook.php?record_id=13165&page=64
http://www.nap.edu/openbook.php?record_id=13165&page=56
http://www.nap.edu/openbook.php?record_id=13165&page=56
http://www.nap.edu/openbook.php?record_id=13165&page=56
http://www.nap.edu/openbook.php?record_id=13165&page=56
http://www.nap.edu/openbook.php?record_id=13165&page=56
http://www.nap.edu/openbook.php?record_id=13165&page=56
http://www.nap.edu/openbook.php?record_id=13165&page=56
http://www.nap.edu/openbook.php?record_id=13165&page=67
http://www.nap.edu/openbook.php?record_id=13165&page=67
http://www.nap.edu/openbook.php?record_id=13165&page=61
http://www.nap.edu/openbook.php?record_id=13165&page=61
http://www.nap.edu/openbook.php?record_id=13165&page=61
http://www.nap.edu/openbook.php?record_id=13165&page=61
http://www.nap.edu/openbook.php?record_id=13165&page=61
http://www.nap.edu/openbook.php?record_id=13165&page=61
http://www.nap.edu/openbook.php?record_id=13165&page=61
http://www.nap.edu/openbook.php?record_id=13165&page=61
http://www.nap.edu/openbook.php?record_id=13165&page=61
http://www.nap.edu/openbook.php?record_id=13165&page=61
http://www.nap.edu/openbook.php?record_id=13165&page=61
http://www.nap.edu/openbook.php?record_id=13165&page=61
http://www.nap.edu/openbook.php?record_id=13165&page=61
http://www.nap.edu/openbook.php?record_id=13165&page=61
http://www.nap.edu/openbook.php?record_id=13165&page=61
http://www.nap.edu/openbook.php?record_id=13165&page=61
http://www.nap.edu/openbook.php?record_id=13165&page=204
http://www.nap.edu/openbook.php?record_id=13165&page=204
http://www.nap.edu/openbook.php?record_id=13165&page=204
http://www.nap.edu/openbook.php?record_id=13165&page=204
http://www.nap.edu/openbook.php?record_id=13165&page=204
http://www.nap.edu/openbook.php?record_id=13165&page=204
http://www.nap.edu/openbook.php?record_id=13165&page=204
http://www.nap.edu/openbook.php?record_id=13165&page=204
http://www.nap.edu/openbook.php?record_id=13165&page=206
http://www.nap.edu/openbook.php?record_id=13165&page=206
http://www.nap.edu/openbook.php?record_id=13165&page=206
http://www.nap.edu/openbook.php?record_id=13165&page=206
http://www.nap.edu/openbook.php?record_id=13165&page=206
http://www.nap.edu/openbook.php?record_id=13165&page=206
http://www.nap.edu/openbook.php?record_id=13165&page=206
http://www.nap.edu/openbook.php?record_id=13165&page=206
http://www.nap.edu/openbook.php?record_id=13165&page=206
http://www.nap.edu/openbook.php?record_id=13165&page=206
http://www.nap.edu/openbook.php?record_id=13165&page=206
http://www.nap.edu/openbook.php?record_id=13165&page=206
http://www.nap.edu/openbook.php?record_id=13165&page=206
http://www.nap.edu/openbook.php?record_id=13165&page=206
http://www.nap.edu/openbook.php?record_id=13165&page=206
http://www.nap.edu/openbook.php?record_id=13165&page=208
http://www.nap.edu/openbook.php?record_id=13165&page=208
http://www.nap.edu/openbook.php?record_id=13165&page=208
http://www.nap.edu/openbook.php?record_id=13165&page=208
http://www.nap.edu/openbook.php?record_id=13165&page=208
http://www.nap.edu/openbook.php?record_id=13165&page=208
http://www.nap.edu/openbook.php?record_id=13165&page=208
http://www.nap.edu/openbook.php?record_id=13165&page=208
http://www.nap.edu/openbook.php?record_id=13165&page=91
http://www.nap.edu/openbook.php?record_id=13165&page=91
http://www.nap.edu/openbook.php?record_id=13165&page=91
http://www.nap.edu/openbook.php?record_id=13165&page=91
http://www.nap.edu/openbook.php?record_id=13165&page=91
http://www.nap.edu/openbook.php?record_id=13165&page=91
http://www.nap.edu/openbook.php?record_id=13165&page=91
http://www.nap.edu/openbook.php?record_id=13165&page=91
http://www.nap.edu/openbook.php?record_id=13165&page=91
http://www.nap.edu/openbook.php?record_id=13165&page=91
http://www.nap.edu/openbook.php?record_id=13165&page=91
http://www.nap.edu/openbook.php?record_id=13165&page=91
http://www.nap.edu/openbook.php?record_id=13165&page=91
http://www.nap.edu/openbook.php?record_id=13165&page=91
http://www.nap.edu/openbook.php?record_id=13165&page=91
http://www.nap.edu/openbook.php?record_id=13165&page=91
http://www.nap.edu/openbook.php?record_id=13165&page=91
http://www.nap.edu/openbook.php?record_id=13165&page=91


Page 4 

Math Standards 

Understand ratio concepts and use ratio reasoning to solve problems. 

CCSS.Math.Content.6.RP.A.2 
Understand the concept of a unit rate a/b associated with a ratio a:b with b ≠ 0, and use rate language in the 
context of a ratio relationship. For example, "This recipe has a ratio of 3 cups of flour to 4 cups of sugar, so there is 
3/4 cup of flour for each cup of sugar." "We paid $75 for 15 hamburgers, which is a rate of $5 per hamburger." 

CCSS.Math.Content.6.RP.A.3 
Use ratio and rate reasoning to solve real-world and mathematical problems, e.g., by reasoning about tables of 
equivalent ratios, tape diagrams, double number line diagrams, or equations. 

CCSS.Math.Content.6.RP.A.3.b 
Solve unit rate problems including those involving unit pricing and constant speed. For example, if it took 7 hours to 
mow 4 lawns, then at that rate, how many lawns could be mowed in 35 hours? At what rate were lawns being 
mowed? 

http://www.corestandards.org/Math/Content/6/RP/A/2/
http://www.corestandards.org/Math/Content/6/RP/A/3/
http://www.corestandards.org/Math/Content/6/RP/A/3/b/
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ELA Standards 

Craft and Structure: 

CCSS.ELA-Literacy.RI.6.4 
Determine the meaning of words and phrases as they are used in a text, including figurative, connotative, 
and technical meanings. 

CCSS.ELA-Literacy.RI.7.4 
Determine the meaning of words and phrases as they are used in a text, including figurative, connotative, 
and technical meanings; analyze the impact of a specific word choice on meaning and tone. 

CCSS.ELA-Literacy.RI.8.4 
Determine the meaning of words and phrases as they are used in a text, including figurative, connotative, 
and technical meanings; analyze the impact of specific word choices on meaning and tone, including 
analogies or allusions to other texts. 

CCSS.ELA-Literacy.RI.9-10.4 
Determine the meaning of words and phrases as they are used in a text, including figurative, connotative, 
and technical meanings; analyze the cumulative impact of specific word choices on meaning and tone 
(e.g., how the language of a court opinion differs from that of a newspaper). 

CCSS.ELA-Literacy.RI.11-12.4 
Determine the meaning of words and phrases as they are used in a text, including figurative, connotative, 
and technical meanings; analyze how an author uses and refines the meaning of a key term or terms over 
the course of a text (e.g., how Madison defines faction in Federalist No. 10). 

CCSS.ELA-Literacy.RST.6-8.4 
Determine the meaning of symbols, key terms, and other domain-specific words and phrases as they are 
used in a specific scientific or technical context relevant to grades 6-8 texts and topics. 

CCSS.ELA-Literacy.RST.9-10.4 
Determine the meaning of symbols, key terms, and other domain-specific words and phrases as they are 
used in a specific scientific or technical context relevant to grades 9-10 texts and topics. 

CCSS.ELA-Literacy.RST.11-12.4 
Determine the meaning of symbols, key terms, and other domain-specific words and phrases as they are 
used in a specific scientific or technical context relevant to grades 11-12 texts and topics. 

CCSS.ELA-Literacy.RST.9-10.5 
Analyze the structure of the relationships among concepts in a text, including relationships among key 
terms (e.g., force, friction, reaction force, energy). 

(Continued) 

http://www.corestandards.org/ELA-Literacy/RI/6/4/
http://www.corestandards.org/ELA-Literacy/RI/7/4/
http://www.corestandards.org/ELA-Literacy/RI/8/4/
http://www.corestandards.org/ELA-Literacy/RI/9-10/4/
http://www.corestandards.org/ELA-Literacy/RI/11-12/4/
http://www.corestandards.org/ELA-Literacy/RST/6-8/4/
http://www.corestandards.org/ELA-Literacy/RST/9-10/4/
http://www.corestandards.org/ELA-Literacy/RST/11-12/4/
http://www.corestandards.org/ELA-Literacy/RST/9-10/5/
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ELA Standards (continued) 

Integration of Knowledge and Ideas: 

CCSS.ELA-Literacy.RI.6.7 
Integrate information presented in different media or formats (e.g., visually, quantitatively) as well as in 
words to develop a coherent understanding of a topic or issue. 

CCSS.ELA-Literacy.RI.11-12.7 
Integrate and evaluate multiple sources of information presented in different media or formats (e.g., 
visually, quantitatively) as well as in words in order to address a question or solve a problem. 

Key Ideas and Details: 

CCSS.ELA-Literacy.RST.6-8.3 
Follow precisely a multistep procedure when carrying out experiments, taking measurements, or 
performing technical tasks. 

CCSS.ELA-Literacy.RST.9-10.3 
Follow precisely a complex multistep procedure when carrying out experiments, taking measurements, or 
performing technical tasks, attending to special cases or exceptions defined in the text. 

CCSS.ELA-Literacy.RST.11-12.3 
Follow precisely a complex multistep procedure when carrying out experiments, taking measurements, or 
performing technical tasks; analyze the specific results based on explanations in the text. 

CCSS.ELA-Literacy.RST.6-8.7 
Integrate quantitative or technical information expressed in words in a text with a version of that information 
expressed visually (e.g., in a flowchart, diagram, model, graph, or table). 

CCSS.ELA-Literacy.RST.9-10.7 
Translate quantitative or technical information expressed in words in a text into visual form (e.g., a table or 
chart) and translate information expressed visually or mathematically (e.g., in an equation) into words. 

CCSS.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. 

CCSS.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. 

CCSS.ELA-Literacy.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. 

http://www.corestandards.org/ELA-Literacy/RI/6/7/
http://www.corestandards.org/ELA-Literacy/RI/11-12/7/
http://www.corestandards.org/ELA-Literacy/RST/6-8/3/
http://www.corestandards.org/ELA-Literacy/RST/9-10/3/
http://www.corestandards.org/ELA-Literacy/RST/11-12/3/
http://www.corestandards.org/ELA-Literacy/RST/6-8/7/
http://www.corestandards.org/ELA-Literacy/RST/9-10/7/
http://www.corestandards.org/ELA-Literacy/RST/11-12/7/
http://www.corestandards.org/ELA-Literacy/RST/11-12/8/
http://www.corestandards.org/ELA-Literacy/RST/11-12/9/
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(Grades 6-8) 

MS-ETS1-1. 
Define the criteria and constraints of a design problem with sufficient precision to ensure a 
successful solution, taking into account relevant scientific principles and potential impacts on 
people and the natural environment that may limit possible solutions. 
 

MS-ETS1-2. Evaluate competing design solutions using a systematic process to determine how well they meet 
the criteria and constraints of the problem. 
 

MS-ETS1-3. 
Analyze data from tests to determine similarities and differences among several design solutions 
to identify the best characteristics of each that can be combined into a new solution to better 
meet the criteria for success. 
 

MS-ETS1-4. Develop a model to generate data for iterative testing and modification of a proposed object, 
tool, or process such that an optimal design can be achieved. 

Science and Engineering 
Practices Disciplinary Core Ideas 

Crosscutting 
Concepts 

Asking Questions and Defining 
Problems 

Define a design problem 
that can be solved through 
the development of an 
object, tool, process or 
system and includes 
multiple criteria and 
constraints, including 
scientific knowledge that 
may limit possible 
solutions. (MS-ETS1-1) 

Developing and Using Models 
Develop a model to 
generate data to test ideas 
about designed systems, 
including those 
representing inputs and 
outputs. (MS-ETS1-4) 

Analyzing and Interpreting 
Data 

Analyze and interpret data 
to determine similarities 
and differences in findings. 
(MS-ETS1-3) 

Engaging in Argument from 
Evidence 

Evaluate competing 
design solutions based on 
jointly developed and 
agreed-upon design 
criteria.  
(MS-ETS1-2) 

ETS1.A: Defining and Delimiting Engineering 
Problems  

The more precisely a design task’s criteria and 
constraints can be defined, the more likely it is 
that the designed solution will be successful. 
Specification of constraints includes 
consideration of scientific principles and other 
relevant knowledge that are likely to limit 
possible solutions. (MS-ETS1-1) 

ETS1.B: Developing Possible Solutions 
A solution needs to be tested, and then 
modified on the basis of the test results, in order 
to improve it. (MS-ETS1-4) 
There are systematic processes for evaluating 
solutions with respect to how well they meet the 
criteria and constraints of a problem.  
(MS-ETS1-2), (MS-ETS1-3) 
Sometimes parts of different solutions can be 
combined to create a solution that is better 
than any of its predecessors. (MS-ETS1-3) 
Models of all kinds are important for testing 
solutions. (MS-ETS1-4) 

ETS1.C: Optimizing the Design Solution 
Although one design may not perform the best 
across all tests, identifying the characteristics of 
the design that performed the best in each test 
can provide useful information for the redesign 
process—that is, some of those characteristics 
may be incorporated into the new design.  
(MS-ETS1-3) 
The iterative process of testing the most 
promising solutions and modifying what is 
proposed on the basis of the test results leads to 
greater refinement and ultimately to an optimal 
solution. (MS-ETS1-4) 

Influence of Science, 
Engineering, and 
Technology on Society 
and the Natural World  

The uses of 
technologies and 
limitations on their 
use are driven by 
individual or 
societal needs, 
desires, and values; 
by the findings of 
scientific research; 
and by differences 
in such factors as 
climate, natural 
resources, and 
economic 
conditions.  
(MS-ETS1-1) 

http://www.nap.edu/openbook.php?record_id=13165&page=54
http://www.nap.edu/openbook.php?record_id=13165&page=54
http://www.nap.edu/openbook.php?record_id=13165&page=54
http://www.nap.edu/openbook.php?record_id=13165&page=54
http://www.nap.edu/openbook.php?record_id=13165&page=54
http://www.nap.edu/openbook.php?record_id=13165&page=54
http://www.nap.edu/openbook.php?record_id=13165&page=54
http://www.nap.edu/openbook.php?record_id=13165&page=54
http://www.nap.edu/openbook.php?record_id=13165&page=54
http://www.nap.edu/openbook.php?record_id=13165&page=54
http://www.nap.edu/openbook.php?record_id=13165&page=54
http://www.nap.edu/openbook.php?record_id=13165&page=54
http://www.nap.edu/openbook.php?record_id=13165&page=56
http://www.nap.edu/openbook.php?record_id=13165&page=56
http://www.nap.edu/openbook.php?record_id=13165&page=56
http://www.nap.edu/openbook.php?record_id=13165&page=56
http://www.nap.edu/openbook.php?record_id=13165&page=56
http://www.nap.edu/openbook.php?record_id=13165&page=56
http://www.nap.edu/openbook.php?record_id=13165&page=56
http://www.nap.edu/openbook.php?record_id=13165&page=61
http://www.nap.edu/openbook.php?record_id=13165&page=61
http://www.nap.edu/openbook.php?record_id=13165&page=61
http://www.nap.edu/openbook.php?record_id=13165&page=61
http://www.nap.edu/openbook.php?record_id=13165&page=61
http://www.nap.edu/openbook.php?record_id=13165&page=61
http://www.nap.edu/openbook.php?record_id=13165&page=71
http://www.nap.edu/openbook.php?record_id=13165&page=71
http://www.nap.edu/openbook.php?record_id=13165&page=71
http://www.nap.edu/openbook.php?record_id=13165&page=71
http://www.nap.edu/openbook.php?record_id=13165&page=71
http://www.nap.edu/openbook.php?record_id=13165&page=71
http://www.nap.edu/openbook.php?record_id=13165&page=71
http://www.nap.edu/openbook.php?record_id=13165&page=71
http://www.nap.edu/openbook.php?record_id=13165&page=71
http://www.nap.edu/openbook.php?record_id=13165&page=204
http://www.nap.edu/openbook.php?record_id=13165&page=204
http://www.nap.edu/openbook.php?record_id=13165&page=204
http://www.nap.edu/openbook.php?record_id=13165&page=204
http://www.nap.edu/openbook.php?record_id=13165&page=204
http://www.nap.edu/openbook.php?record_id=13165&page=204
http://www.nap.edu/openbook.php?record_id=13165&page=204
http://www.nap.edu/openbook.php?record_id=13165&page=204
http://www.nap.edu/openbook.php?record_id=13165&page=204
http://www.nap.edu/openbook.php?record_id=13165&page=206
http://www.nap.edu/openbook.php?record_id=13165&page=206
http://www.nap.edu/openbook.php?record_id=13165&page=206
http://www.nap.edu/openbook.php?record_id=13165&page=206
http://www.nap.edu/openbook.php?record_id=13165&page=206
http://www.nap.edu/openbook.php?record_id=13165&page=206
http://www.nap.edu/openbook.php?record_id=13165&page=206
http://www.nap.edu/openbook.php?record_id=13165&page=206
http://www.nap.edu/openbook.php?record_id=13165&page=206
http://www.nap.edu/openbook.php?record_id=13165&page=206
http://www.nap.edu/openbook.php?record_id=13165&page=206
http://www.nap.edu/openbook.php?record_id=13165&page=206
http://www.nap.edu/openbook.php?record_id=13165&page=206
http://www.nap.edu/openbook.php?record_id=13165&page=206
http://www.nap.edu/openbook.php?record_id=13165&page=208
http://www.nap.edu/openbook.php?record_id=13165&page=208
http://www.nap.edu/openbook.php?record_id=13165&page=208
http://www.nap.edu/openbook.php?record_id=13165&page=208
http://www.nap.edu/openbook.php?record_id=13165&page=208
http://www.nap.edu/openbook.php?record_id=13165&page=208
http://www.nap.edu/openbook.php?record_id=13165&page=208
http://www.nap.edu/openbook.php?record_id=13165&page=208
http://www.nap.edu/openbook.php?record_id=13165&page=208
http://www.nap.edu/openbook.php?record_id=13165&page=208
http://www.nap.edu/openbook.php?record_id=13165&page=208
http://www.nap.edu/openbook.php?record_id=13165&page=208
http://www.nap.edu/openbook.php?record_id=13165&page=208
http://www.nap.edu/openbook.php?record_id=13165&page=208
http://www.nap.edu/openbook.php?record_id=13165&page=212
http://www.nap.edu/openbook.php?record_id=13165&page=212
http://www.nap.edu/openbook.php?record_id=13165&page=212
http://www.nap.edu/openbook.php?record_id=13165&page=212
http://www.nap.edu/openbook.php?record_id=13165&page=96
http://www.nap.edu/openbook.php?record_id=13165&page=96
http://www.nap.edu/openbook.php?record_id=13165&page=96
http://www.nap.edu/openbook.php?record_id=13165&page=96
http://www.nap.edu/openbook.php?record_id=13165&page=96
http://www.nap.edu/openbook.php?record_id=13165&page=96
http://www.nap.edu/openbook.php?record_id=13165&page=96
http://www.nap.edu/openbook.php?record_id=13165&page=96
http://www.nap.edu/openbook.php?record_id=13165&page=96
http://www.nap.edu/openbook.php?record_id=13165&page=96
http://www.nap.edu/openbook.php?record_id=13165&page=96
http://www.nap.edu/openbook.php?record_id=13165&page=96
http://www.nap.edu/openbook.php?record_id=13165&page=96
http://www.nap.edu/openbook.php?record_id=13165&page=96
http://www.nap.edu/openbook.php?record_id=13165&page=96
http://www.nap.edu/openbook.php?record_id=13165&page=96
http://www.nap.edu/openbook.php?record_id=13165&page=96
http://www.nap.edu/openbook.php?record_id=13165&page=96


Page 8 

 

 

 

Science and Engineering 
Practices Disciplinary Core Ideas 

Crosscutting 
Concepts 

Asking Questions and Defining 
Problems 

Analyze complex real-
world problems by 
specifying criteria and 
constraints for successful 
solutions. (HS-ETS1-1) 

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. (HS-ETS1-4) 

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. (HS-ETS1-2) 
Evaluate a solution to a 
complex real-world 
problem, based on 
scientific knowledge, 
student-generated sources 
of evidence, prioritized 
criteria, and tradeoff 
considerations. (HS-ETS1-3) 

ETS1.A: Defining and Delimiting Engineering 
Problems  

Criteria and constraints also include satisfying 
any requirements set by society, such as taking 
issues of risk mitigation into account, and they 
should be quantified to the extent possible and 
stated in such a way that one can tell if a given 
design meets them. (HS-ETS1-1) 

ETS1.B: Developing Possible Solutions 
When evaluating solutions, it is important to take 
into account a range of constraints, including 
cost, safety, reliability, and aesthetics, and to 
consider social, cultural, and environmental 
impacts. (HS-ETS1-3) 
Both physical models and computers can be 
used in various ways to aid in the engineering 
design process. Computers are useful for a 
variety of purposes, such as running simulations 
to test different ways of solving a problem or to 
see which one is most efficient or economical; 
and in making a persuasive presentation to a 
client about how a given design will meet his or 
her needs. (HS-ETS1-4) 

ETS1.C: Optimizing the Design Solution 
Criteria may need to be broken down into 
simpler ones that can be approached 
systematically, and decisions about the priority 
of certain criteria over others (trade-offs) may 
be needed. (HS-ETS1-2) 

Systems and System 
Models 

Models (e.g., 
physical, 
mathematical, 
computer models) 
can be used to 
simulate systems 
and interactions—
including energy, 
matter, and 
information flows— 
within and between 
systems at different 
scales. (HS-ETS1-4) 

(Grades 9-12) 

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.  

http://www.nap.edu/openbook.php?record_id=13165&page=54
http://www.nap.edu/openbook.php?record_id=13165&page=54
http://www.nap.edu/openbook.php?record_id=13165&page=54
http://www.nap.edu/openbook.php?record_id=13165&page=54
http://www.nap.edu/openbook.php?record_id=13165&page=54
http://www.nap.edu/openbook.php?record_id=13165&page=54
http://www.nap.edu/openbook.php?record_id=13165&page=54
http://www.nap.edu/openbook.php?record_id=13165&page=64
http://www.nap.edu/openbook.php?record_id=13165&page=64
http://www.nap.edu/openbook.php?record_id=13165&page=56
http://www.nap.edu/openbook.php?record_id=13165&page=56
http://www.nap.edu/openbook.php?record_id=13165&page=56
http://www.nap.edu/openbook.php?record_id=13165&page=56
http://www.nap.edu/openbook.php?record_id=13165&page=56
http://www.nap.edu/openbook.php?record_id=13165&page=56
http://www.nap.edu/openbook.php?record_id=13165&page=56
http://www.nap.edu/openbook.php?record_id=13165&page=67
http://www.nap.edu/openbook.php?record_id=13165&page=67
http://www.nap.edu/openbook.php?record_id=13165&page=61
http://www.nap.edu/openbook.php?record_id=13165&page=61
http://www.nap.edu/openbook.php?record_id=13165&page=61
http://www.nap.edu/openbook.php?record_id=13165&page=61
http://www.nap.edu/openbook.php?record_id=13165&page=61
http://www.nap.edu/openbook.php?record_id=13165&page=61
http://www.nap.edu/openbook.php?record_id=13165&page=61
http://www.nap.edu/openbook.php?record_id=13165&page=61
http://www.nap.edu/openbook.php?record_id=13165&page=61
http://www.nap.edu/openbook.php?record_id=13165&page=61
http://www.nap.edu/openbook.php?record_id=13165&page=61
http://www.nap.edu/openbook.php?record_id=13165&page=61
http://www.nap.edu/openbook.php?record_id=13165&page=61
http://www.nap.edu/openbook.php?record_id=13165&page=61
http://www.nap.edu/openbook.php?record_id=13165&page=61
http://www.nap.edu/openbook.php?record_id=13165&page=61
http://www.nap.edu/openbook.php?record_id=13165&page=204
http://www.nap.edu/openbook.php?record_id=13165&page=204
http://www.nap.edu/openbook.php?record_id=13165&page=204
http://www.nap.edu/openbook.php?record_id=13165&page=204
http://www.nap.edu/openbook.php?record_id=13165&page=204
http://www.nap.edu/openbook.php?record_id=13165&page=204
http://www.nap.edu/openbook.php?record_id=13165&page=204
http://www.nap.edu/openbook.php?record_id=13165&page=204
http://www.nap.edu/openbook.php?record_id=13165&page=206
http://www.nap.edu/openbook.php?record_id=13165&page=206
http://www.nap.edu/openbook.php?record_id=13165&page=206
http://www.nap.edu/openbook.php?record_id=13165&page=206
http://www.nap.edu/openbook.php?record_id=13165&page=206
http://www.nap.edu/openbook.php?record_id=13165&page=206
http://www.nap.edu/openbook.php?record_id=13165&page=206
http://www.nap.edu/openbook.php?record_id=13165&page=206
http://www.nap.edu/openbook.php?record_id=13165&page=206
http://www.nap.edu/openbook.php?record_id=13165&page=206
http://www.nap.edu/openbook.php?record_id=13165&page=206
http://www.nap.edu/openbook.php?record_id=13165&page=206
http://www.nap.edu/openbook.php?record_id=13165&page=206
http://www.nap.edu/openbook.php?record_id=13165&page=206
http://www.nap.edu/openbook.php?record_id=13165&page=206
http://www.nap.edu/openbook.php?record_id=13165&page=208
http://www.nap.edu/openbook.php?record_id=13165&page=208
http://www.nap.edu/openbook.php?record_id=13165&page=208
http://www.nap.edu/openbook.php?record_id=13165&page=208
http://www.nap.edu/openbook.php?record_id=13165&page=208
http://www.nap.edu/openbook.php?record_id=13165&page=208
http://www.nap.edu/openbook.php?record_id=13165&page=208
http://www.nap.edu/openbook.php?record_id=13165&page=208
http://www.nap.edu/openbook.php?record_id=13165&page=91
http://www.nap.edu/openbook.php?record_id=13165&page=91
http://www.nap.edu/openbook.php?record_id=13165&page=91
http://www.nap.edu/openbook.php?record_id=13165&page=91
http://www.nap.edu/openbook.php?record_id=13165&page=91
http://www.nap.edu/openbook.php?record_id=13165&page=91
http://www.nap.edu/openbook.php?record_id=13165&page=91
http://www.nap.edu/openbook.php?record_id=13165&page=91
http://www.nap.edu/openbook.php?record_id=13165&page=91
http://www.nap.edu/openbook.php?record_id=13165&page=91
http://www.nap.edu/openbook.php?record_id=13165&page=91
http://www.nap.edu/openbook.php?record_id=13165&page=91
http://www.nap.edu/openbook.php?record_id=13165&page=91
http://www.nap.edu/openbook.php?record_id=13165&page=91
http://www.nap.edu/openbook.php?record_id=13165&page=91
http://www.nap.edu/openbook.php?record_id=13165&page=91
http://www.nap.edu/openbook.php?record_id=13165&page=91
http://www.nap.edu/openbook.php?record_id=13165&page=91
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Math Standards 

Understand ratio concepts and use ratio reasoning to solve problems. 

CCSS.Math.Content.6.RP.A.2 
Understand the concept of a unit rate a/b associated with a ratio a:b with b ≠ 0, and use rate language in the 
context of a ratio relationship. For example, "This recipe has a ratio of 3 cups of flour to 4 cups of sugar, so there is 
3/4 cup of flour for each cup of sugar." "We paid $75 for 15 hamburgers, which is a rate of $5 per hamburger." 

CCSS.Math.Content.6.RP.A.3 
Use ratio and rate reasoning to solve real-world and mathematical problems, e.g., by reasoning about tables of 
equivalent ratios, tape diagrams, double number line diagrams, or equations. 

CCSS.Math.Content.6.RP.A.3.a 
Make tables of equivalent ratios relating quantities with whole-number measurements, find missing values in 
the tables, and plot the pairs of values on the coordinate plane. Use tables to compare ratios. 

CCSS.Math.Content.6.RP.A.3.b 
Solve unit rate problems including those involving unit pricing and constant speed. For example, if it took 7 
hours to mow 4 lawns, then at that rate, how many lawns could be mowed in 35 hours? At what rate were 
lawns being mowed? 

Reason about and solve one-variable equations and inequalities. 

CCSS.Math.Content.6.EE.B.7 
Solve real-world and mathematical problems by writing and solving equations of the form x + p = q and px = q for 
cases in which p, q and x are all nonnegative rational numbers. 

CCSS.Math.Content.6.EE.B.8 
Write an inequality of the form x > c or x < c to represent a constraint or condition in a real-world or mathematical 
problem. Recognize that inequalities of the form x > c or x < c have infinitely many solutions; represent solutions of 
such inequalities on number line diagrams. 

Represent and analyze quantitative relationships between dependent and independent 
variables. 

CCSS.Math.Content.6.EE.C.9 
Use variables to represent two quantities in a real-world problem that change in relationship to one another; write 
an equation to express one quantity, thought of as the dependent variable, in terms of the other quantity, thought of 
as the independent variable. Analyze the relationship between the dependent and independent variables using 
graphs and tables, and relate these to the equation. For example, in a problem involving motion at constant speed, 
list and graph ordered pairs of distances and times, and write the equation d = 65t to represent the relationship 
between distance and time. 

http://www.corestandards.org/Math/Content/6/RP/A/2/
http://www.corestandards.org/Math/Content/6/RP/A/3/
http://www.corestandards.org/Math/Content/6/RP/A/3/a/
http://www.corestandards.org/Math/Content/6/RP/A/3/b/
http://www.corestandards.org/Math/Content/6/EE/B/7/
http://www.corestandards.org/Math/Content/6/EE/B/8/
http://www.corestandards.org/Math/Content/6/EE/C/9/
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Math Standards (continued) 

Analyze proportional relationships and use them to solve real-world and mathematical 
problems. 

CCSS.Math.Content.7.RP.A.2 
Recognize and represent proportional relationships between quantities.

CCSS.Math.Content.7.RP.A.2.a 
Decide whether two quantities are in a proportional relationship, e.g., by testing for equivalent ratios in a 
table or graphing on a coordinate plane and observing whether the graph is a straight line through the 
origin. 

CCSS.Math.Content.7.RP.A.2.b 
Identify the constant of proportionality (unit rate) in tables, graphs, equations, diagrams, and verbal 
descriptions of proportional relationships. 

CCSS.Math.Content.7.RP.A.2.c 
Represent proportional relationships by equations. For example, if total cost t is proportional to the number 
n of items purchased at a constant price p, the relationship between the total cost and the number of 
items can be expressed as t = pn. 

Understand the connections between proportional relationships, lines, and linear equations. 

CCSS.Math.Content.8.EE.B.5 
Graph proportional relationships, interpreting the unit rate as the slope of the graph. Compare two different 
proportional relationships represented in different ways. For example, compare a distance-time graph to a 
distance-time equation to determine which of two moving objects has greater speed. 

Create equations that describe numbers or relationships. 

CCSS.Math.Content.HSA.CED.A.1 
Create equations and inequalities in one variable and use them to solve problems. Include equations arising from 
linear and quadratic functions, and simple rational and exponential functions. 

CCSS.Math.Content.HSA.CED.A.3 
Represent constraints by equations or inequalities, and by systems of equations and/or inequalities, and interpret 
solutions as viable or nonviable options in a modeling context. For example, represent inequalities inequalities 
describing nutritional and cost constraints on combinations of different foods. 

http://www.corestandards.org/Math/Content/7/RP/A/2/
http://www.corestandards.org/Math/Content/7/RP/A/2/a/
http://www.corestandards.org/Math/Content/7/RP/A/2/b/
http://www.corestandards.org/Math/Content/7/RP/A/2/c/
http://www.corestandards.org/Math/Content/8/EE/B/5/
http://www.corestandards.org/Math/Content/HSA/CED/A/1/
http://www.corestandards.org/Math/Content/HSA/CED/A/3/
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ELA Standards 

Craft and Structure: 

CCSS.ELA-Literacy.RI.6.4 
Determine the meaning of words and phrases as they are used in a text, including figurative, connotative, 
and technical meanings. 

CCSS.ELA-Literacy.RI.7.4 
Determine the meaning of words and phrases as they are used in a text, including figurative, connotative, 
and technical meanings; analyze the impact of a specific word choice on meaning and tone. 

CCSS.ELA-Literacy.RI.8.4 
Determine the meaning of words and phrases as they are used in a text, including figurative, connotative, 
and technical meanings; analyze the impact of specific word choices on meaning and tone, including 
analogies or allusions to other texts. 

CCSS.ELA-Literacy.RI.9-10.4 
Determine the meaning of words and phrases as they are used in a text, including figurative, connotative, 
and technical meanings; analyze the cumulative impact of specific word choices on meaning and tone 
(e.g., how the language of a court opinion differs from that of a newspaper). 

CCSS.ELA-Literacy.RI.11-12.4 
Determine the meaning of words and phrases as they are used in a text, including figurative, connotative, 
and technical meanings; analyze how an author uses and refines the meaning of a key term or terms over 
the course of a text (e.g., how Madison defines faction in Federalist No. 10). 

CCSS.ELA-Literacy.RST.6-8.4 
Determine the meaning of symbols, key terms, and other domain-specific words and phrases as they are 
used in a specific scientific or technical context relevant to grades 6-8 texts and topics. 

CCSS.ELA-Literacy.RST.9-10.4 
Determine the meaning of symbols, key terms, and other domain-specific words and phrases as they are 
used in a specific scientific or technical context relevant to grades 9-10 texts and topics. 

CCSS.ELA-Literacy.RST.11-12.4 
Determine the meaning of symbols, key terms, and other domain-specific words and phrases as they are 
used in a specific scientific or technical context relevant to grades 11-12 texts and topics. 

CCSS.ELA-Literacy.RST.9-10.5 
Analyze the structure of the relationships among concepts in a text, including relationships among key 
terms (e.g., force, friction, reaction force, energy). 

http://www.corestandards.org/ELA-Literacy/RI/6/4/
http://www.corestandards.org/ELA-Literacy/RI/7/4/
http://www.corestandards.org/ELA-Literacy/RI/8/4/
http://www.corestandards.org/ELA-Literacy/RI/9-10/4/
http://www.corestandards.org/ELA-Literacy/RI/11-12/4/
http://www.corestandards.org/ELA-Literacy/RST/6-8/4/
http://www.corestandards.org/ELA-Literacy/RST/9-10/4/
http://www.corestandards.org/ELA-Literacy/RST/11-12/4/
http://www.corestandards.org/ELA-Literacy/RST/9-10/5/
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ELA Standards (continued) 

Integration of Knowledge and Ideas: 

CCSS.ELA-Literacy.RI.6.7 
Integrate information presented in different media or formats (e.g., visually, quantitatively) as well as in 
words to develop a coherent understanding of a topic or issue. 

CCSS.ELA-Literacy.RI.11-12.7 
Integrate and evaluate multiple sources of information presented in different media or formats (e.g., 
visually, quantitatively) as well as in words in order to address a question or solve a problem. 

Key Ideas and Details: 

CCSS.ELA-Literacy.RST.6-8.3 
Follow precisely a multistep procedure when carrying out experiments, taking measurements, or 
performing technical tasks. 

CCSS.ELA-Literacy.RST.9-10.3 
Follow precisely a complex multistep procedure when carrying out experiments, taking measurements, or 
performing technical tasks, attending to special cases or exceptions defined in the text. 

CCSS.ELA-Literacy.RST.11-12.3 
Follow precisely a complex multistep procedure when carrying out experiments, taking measurements, or 
performing technical tasks; analyze the specific results based on explanations in the text. 

CCSS.ELA-Literacy.RST.6-8.7 
Integrate quantitative or technical information expressed in words in a text with a version of that information 
expressed visually (e.g., in a flowchart, diagram, model, graph, or table). 

CCSS.ELA-Literacy.RST.9-10.7 
Translate quantitative or technical information expressed in words in a text into visual form (e.g., a table or 
chart) and translate information expressed visually or mathematically (e.g., in an equation) into words. 

CCSS.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. 

CCSS.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. 

CCSS.ELA-Literacy.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. 

http://www.corestandards.org/ELA-Literacy/RI/6/7/
http://www.corestandards.org/ELA-Literacy/RI/11-12/7/
http://www.corestandards.org/ELA-Literacy/RST/6-8/3/
http://www.corestandards.org/ELA-Literacy/RST/9-10/3/
http://www.corestandards.org/ELA-Literacy/RST/11-12/3/
http://www.corestandards.org/ELA-Literacy/RST/6-8/7/
http://www.corestandards.org/ELA-Literacy/RST/9-10/7/
http://www.corestandards.org/ELA-Literacy/RST/11-12/7/
http://www.corestandards.org/ELA-Literacy/RST/11-12/8/
http://www.corestandards.org/ELA-Literacy/RST/11-12/9/
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(Grades 6-8) 

Science and Engineering 
Practices Disciplinary Core Ideas 

Crosscutting 
Concepts 

Asking Questions and Defining 
Problems 

Define a design problem 
that can be solved through 
the development of an 
object, tool, process or 
system and includes 
multiple criteria and 
constraints, including 
scientific knowledge that 
may limit possible 
solutions. (MS-ETS1-1) 

Developing and Using Models 
Develop a model to 
generate data to test ideas 
about designed systems, 
including those 
representing inputs and 
outputs. (MS-ETS1-4) 

Analyzing and Interpreting 
Data 

Analyze and interpret data 
to determine similarities 
and differences in findings. 
(MS-ETS1-3) 

Engaging in Argument from 
Evidence 

Evaluate competing 
design solutions based on 
jointly developed and 
agreed-upon design 
criteria.  
(MS-ETS1-2) 

ETS1.A: Defining and Delimiting Engineering 
Problems  

The more precisely a design task’s criteria and 
constraints can be defined, the more likely it is 
that the designed solution will be successful. 
Specification of constraints includes 
consideration of scientific principles and other 
relevant knowledge that are likely to limit 
possible solutions. (MS-ETS1-1) 

ETS1.B: Developing Possible Solutions 
A solution needs to be tested, and then 
modified on the basis of the test results, in order 
to improve it. (MS-ETS1-4) 
There are systematic processes for evaluating 
solutions with respect to how well they meet the 
criteria and constraints of a problem.  
(MS-ETS1-2), (MS-ETS1-3) 
Sometimes parts of different solutions can be 
combined to create a solution that is better 
than any of its predecessors. (MS-ETS1-3) 
Models of all kinds are important for testing 
solutions. (MS-ETS1-4) 

ETS1.C: Optimizing the Design Solution 
Although one design may not perform the best 
across all tests, identifying the characteristics of 
the design that performed the best in each test 
can provide useful information for the redesign 
process—that is, some of those characteristics 
may be incorporated into the new design.  
(MS-ETS1-3) 
The iterative process of testing the most 
promising solutions and modifying what is 
proposed on the basis of the test results leads to 
greater refinement and ultimately to an optimal 
solution. (MS-ETS1-4) 

Influence of Science, 
Engineering, and 
Technology on Society 
and the Natural World  

The uses of 
technologies and 
limitations on their 
use are driven by 
individual or 
societal needs, 
desires, and values; 
by the findings of 
scientific research; 
and by differences 
in such factors as 
climate, natural 
resources, and 
economic 
conditions.  
(MS-ETS1-1) 

MS-ETS1-1. 
Define the criteria and constraints of a design problem with sufficient precision to ensure a 
successful solution, taking into account relevant scientific principles and potential impacts on 
people and the natural environment that may limit possible solutions. 
 

MS-ETS1-2. Evaluate competing design solutions using a systematic process to determine how well they meet 
the criteria and constraints of the problem. 
 

MS-ETS1-3. 
Analyze data from tests to determine similarities and differences among several design solutions 
to identify the best characteristics of each that can be combined into a new solution to better 
meet the criteria for success. 
 

MS-ETS1-4. Develop a model to generate data for iterative testing and modification of a proposed object, 
tool, or process such that an optimal design can be achieved. 

http://www.nap.edu/openbook.php?record_id=13165&page=54
http://www.nap.edu/openbook.php?record_id=13165&page=54
http://www.nap.edu/openbook.php?record_id=13165&page=54
http://www.nap.edu/openbook.php?record_id=13165&page=54
http://www.nap.edu/openbook.php?record_id=13165&page=54
http://www.nap.edu/openbook.php?record_id=13165&page=54
http://www.nap.edu/openbook.php?record_id=13165&page=54
http://www.nap.edu/openbook.php?record_id=13165&page=54
http://www.nap.edu/openbook.php?record_id=13165&page=54
http://www.nap.edu/openbook.php?record_id=13165&page=54
http://www.nap.edu/openbook.php?record_id=13165&page=54
http://www.nap.edu/openbook.php?record_id=13165&page=54
http://www.nap.edu/openbook.php?record_id=13165&page=56
http://www.nap.edu/openbook.php?record_id=13165&page=56
http://www.nap.edu/openbook.php?record_id=13165&page=56
http://www.nap.edu/openbook.php?record_id=13165&page=56
http://www.nap.edu/openbook.php?record_id=13165&page=56
http://www.nap.edu/openbook.php?record_id=13165&page=56
http://www.nap.edu/openbook.php?record_id=13165&page=56
http://www.nap.edu/openbook.php?record_id=13165&page=61
http://www.nap.edu/openbook.php?record_id=13165&page=61
http://www.nap.edu/openbook.php?record_id=13165&page=61
http://www.nap.edu/openbook.php?record_id=13165&page=61
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http://www.nap.edu/openbook.php?record_id=13165&page=96
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Science and Engineering 
Practices Disciplinary Core Ideas 

Crosscutting 
Concepts 

Asking Questions and Defining 
Problems 

Analyze complex real-
world problems by 
specifying criteria and 
constraints for successful 
solutions. (HS-ETS1-1) 

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. (HS-ETS1-4) 

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. (HS-ETS1-2) 
Evaluate a solution to a 
complex real-world 
problem, based on 
scientific knowledge, 
student-generated sources 
of evidence, prioritized 
criteria, and tradeoff 
considerations. (HS-ETS1-3) 

ETS1.A: Defining and Delimiting Engineering 
Problems  

Criteria and constraints also include satisfying 
any requirements set by society, such as taking 
issues of risk mitigation into account, and they 
should be quantified to the extent possible and 
stated in such a way that one can tell if a given 
design meets them. (HS-ETS1-1) 

ETS1.B: Developing Possible Solutions 
When evaluating solutions, it is important to take 
into account a range of constraints, including 
cost, safety, reliability, and aesthetics, and to 
consider social, cultural, and environmental 
impacts. (HS-ETS1-3) 
Both physical models and computers can be 
used in various ways to aid in the engineering 
design process. Computers are useful for a 
variety of purposes, such as running simulations 
to test different ways of solving a problem or to 
see which one is most efficient or economical; 
and in making a persuasive presentation to a 
client about how a given design will meet his or 
her needs. (HS-ETS1-4) 

ETS1.C: Optimizing the Design Solution 
Criteria may need to be broken down into 
simpler ones that can be approached 
systematically, and decisions about the priority 
of certain criteria over others (trade-offs) may 
be needed. (HS-ETS1-2) 

Systems and System 
Models 

Models (e.g., 
physical, 
mathematical, 
computer models) 
can be used to 
simulate systems 
and interactions—
including energy, 
matter, and 
information flows— 
within and between 
systems at different 
scales. (HS-ETS1-4) 

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.  

(Grades 9-12) 
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ELA Standards 

Craft and Structure: 

CCSS.ELA-Literacy.RI.6.4 
Determine the meaning of words and phrases as they are used in a text, including figurative, connotative, 
and technical meanings. 

CCSS.ELA-Literacy.RI.7.4 
Determine the meaning of words and phrases as they are used in a text, including figurative, connotative, 
and technical meanings; analyze the impact of a specific word choice on meaning and tone. 

CCSS.ELA-Literacy.RI.8.4 
Determine the meaning of words and phrases as they are used in a text, including figurative, connotative, 
and technical meanings; analyze the impact of specific word choices on meaning and tone, including 
analogies or allusions to other texts. 

CCSS.ELA-Literacy.RI.9-10.4 
Determine the meaning of words and phrases as they are used in a text, including figurative, connotative, 
and technical meanings; analyze the cumulative impact of specific word choices on meaning and tone 
(e.g., how the language of a court opinion differs from that of a newspaper). 

CCSS.ELA-Literacy.RI.11-12.4 
Determine the meaning of words and phrases as they are used in a text, including figurative, connotative, 
and technical meanings; analyze how an author uses and refines the meaning of a key term or terms over 
the course of a text (e.g., how Madison defines faction in Federalist No. 10). 

CCSS.ELA-Literacy.RST.6-8.4 
Determine the meaning of symbols, key terms, and other domain-specific words and phrases as they are 
used in a specific scientific or technical context relevant to grades 6-8 texts and topics. 

CCSS.ELA-Literacy.RST.9-10.4 
Determine the meaning of symbols, key terms, and other domain-specific words and phrases as they are 
used in a specific scientific or technical context relevant to grades 9-10 texts and topics. 

CCSS.ELA-Literacy.RST.11-12.4 
Determine the meaning of symbols, key terms, and other domain-specific words and phrases as they are 
used in a specific scientific or technical context relevant to grades 11-12 texts and topics. 

CCSS.ELA-Literacy.RST.9-10.5 
Analyze the structure of the relationships among concepts in a text, including relationships among key 
terms (e.g., force, friction, reaction force, energy). 

http://www.corestandards.org/ELA-Literacy/RI/6/4/
http://www.corestandards.org/ELA-Literacy/RI/7/4/
http://www.corestandards.org/ELA-Literacy/RI/8/4/
http://www.corestandards.org/ELA-Literacy/RI/9-10/4/
http://www.corestandards.org/ELA-Literacy/RI/11-12/4/
http://www.corestandards.org/ELA-Literacy/RST/6-8/4/
http://www.corestandards.org/ELA-Literacy/RST/9-10/4/
http://www.corestandards.org/ELA-Literacy/RST/11-12/4/
http://www.corestandards.org/ELA-Literacy/RST/9-10/5/
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ELA Standards (continued) 

Integration of Knowledge and Ideas: 

CCSS.ELA-Literacy.RI.6.7 
Integrate information presented in different media or formats (e.g., visually, quantitatively) as well as in 
words to develop a coherent understanding of a topic or issue. 

CCSS.ELA-Literacy.RI.11-12.7 
Integrate and evaluate multiple sources of information presented in different media or formats (e.g., 
visually, quantitatively) as well as in words in order to address a question or solve a problem. 

Key Ideas and Details: 

CCSS.ELA-Literacy.RST.6-8.3 
Follow precisely a multistep procedure when carrying out experiments, taking measurements, or 
performing technical tasks. 

CCSS.ELA-Literacy.RST.9-10.3 
Follow precisely a complex multistep procedure when carrying out experiments, taking measurements, or 
performing technical tasks, attending to special cases or exceptions defined in the text. 

CCSS.ELA-Literacy.RST.11-12.3 
Follow precisely a complex multistep procedure when carrying out experiments, taking measurements, or 
performing technical tasks; analyze the specific results based on explanations in the text. 

CCSS.ELA-Literacy.RST.6-8.7 
Integrate quantitative or technical information expressed in words in a text with a version of that information 
expressed visually (e.g., in a flowchart, diagram, model, graph, or table). 

CCSS.ELA-Literacy.RST.9-10.7 
Translate quantitative or technical information expressed in words in a text into visual form (e.g., a table or 
chart) and translate information expressed visually or mathematically (e.g., in an equation) into words. 

CCSS.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. 

CCSS.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. 

CCSS.ELA-Literacy.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. 

http://www.corestandards.org/ELA-Literacy/RI/6/7/
http://www.corestandards.org/ELA-Literacy/RI/11-12/7/
http://www.corestandards.org/ELA-Literacy/RST/6-8/3/
http://www.corestandards.org/ELA-Literacy/RST/9-10/3/
http://www.corestandards.org/ELA-Literacy/RST/11-12/3/
http://www.corestandards.org/ELA-Literacy/RST/6-8/7/
http://www.corestandards.org/ELA-Literacy/RST/9-10/7/
http://www.corestandards.org/ELA-Literacy/RST/11-12/7/
http://www.corestandards.org/ELA-Literacy/RST/11-12/8/
http://www.corestandards.org/ELA-Literacy/RST/11-12/9/
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(Grades 6-8) 

MS-ETS1-1. 
Define the criteria and constraints of a design problem with sufficient precision to ensure a 
successful solution, taking into account relevant scientific principles and potential impacts on 
people and the natural environment that may limit possible solutions. 
 

MS-ETS1-2. Evaluate competing design solutions using a systematic process to determine how well they meet 
the criteria and constraints of the problem. 
 

MS-ETS1-3. 
Analyze data from tests to determine similarities and differences among several design solutions 
to identify the best characteristics of each that can be combined into a new solution to better 
meet the criteria for success. 
 

MS-ETS1-4. Develop a model to generate data for iterative testing and modification of a proposed object, 
tool, or process such that an optimal design can be achieved. 

Science and Engineering 
Practices Disciplinary Core Ideas 

Crosscutting 
Concepts 

Asking Questions and Defining 
Problems 

Define a design problem 
that can be solved through 
the development of an 
object, tool, process or 
system and includes 
multiple criteria and 
constraints, including 
scientific knowledge that 
may limit possible 
solutions. (MS-ETS1-1) 

Developing and Using Models 
Develop a model to 
generate data to test ideas 
about designed systems, 
including those 
representing inputs and 
outputs. (MS-ETS1-4) 

Analyzing and Interpreting 
Data 

Analyze and interpret data 
to determine similarities 
and differences in findings. 
(MS-ETS1-3) 

Engaging in Argument from 
Evidence 

Evaluate competing 
design solutions based on 
jointly developed and 
agreed-upon design 
criteria.  
(MS-ETS1-2) 

ETS1.A: Defining and Delimiting Engineering 
Problems  

The more precisely a design task’s criteria and 
constraints can be defined, the more likely it is 
that the designed solution will be successful. 
Specification of constraints includes 
consideration of scientific principles and other 
relevant knowledge that are likely to limit 
possible solutions. (MS-ETS1-1) 

ETS1.B: Developing Possible Solutions 
A solution needs to be tested, and then 
modified on the basis of the test results, in order 
to improve it. (MS-ETS1-4) 
There are systematic processes for evaluating 
solutions with respect to how well they meet the 
criteria and constraints of a problem.  
(MS-ETS1-2), (MS-ETS1-3) 
Sometimes parts of different solutions can be 
combined to create a solution that is better 
than any of its predecessors. (MS-ETS1-3) 
Models of all kinds are important for testing 
solutions. (MS-ETS1-4) 

ETS1.C: Optimizing the Design Solution 
Although one design may not perform the best 
across all tests, identifying the characteristics of 
the design that performed the best in each test 
can provide useful information for the redesign 
process—that is, some of those characteristics 
may be incorporated into the new design.  
(MS-ETS1-3) 
The iterative process of testing the most 
promising solutions and modifying what is 
proposed on the basis of the test results leads to 
greater refinement and ultimately to an optimal 
solution. (MS-ETS1-4) 

Influence of Science, 
Engineering, and 
Technology on Society 
and the Natural World  

The uses of 
technologies and 
limitations on their 
use are driven by 
individual or 
societal needs, 
desires, and values; 
by the findings of 
scientific research; 
and by differences 
in such factors as 
climate, natural 
resources, and 
economic 
conditions.  
(MS-ETS1-1) 
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(Grades 9-12) 

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 Disciplinary Core Ideas 

Crosscutting 
Concepts 

Asking Questions and Defining 
Problems 

Analyze complex real-
world problems by 
specifying criteria and 
constraints for successful 
solutions. (HS-ETS1-1) 

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. (HS-ETS1-4) 

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. (HS-ETS1-2) 
Evaluate a solution to a 
complex real-world 
problem, based on 
scientific knowledge, 
student-generated sources 
of evidence, prioritized 
criteria, and tradeoff 
considerations. (HS-ETS1-3) 

ETS1.A: Defining and Delimiting Engineering 
Problems  

Criteria and constraints also include satisfying 
any requirements set by society, such as taking 
issues of risk mitigation into account, and they 
should be quantified to the extent possible and 
stated in such a way that one can tell if a given 
design meets them. (HS-ETS1-1) 

ETS1.B: Developing Possible Solutions 
When evaluating solutions, it is important to take 
into account a range of constraints, including 
cost, safety, reliability, and aesthetics, and to 
consider social, cultural, and environmental 
impacts. (HS-ETS1-3) 
Both physical models and computers can be 
used in various ways to aid in the engineering 
design process. Computers are useful for a 
variety of purposes, such as running simulations 
to test different ways of solving a problem or to 
see which one is most efficient or economical; 
and in making a persuasive presentation to a 
client about how a given design will meet his or 
her needs. (HS-ETS1-4) 

ETS1.C: Optimizing the Design Solution 
Criteria may need to be broken down into 
simpler ones that can be approached 
systematically, and decisions about the priority 
of certain criteria over others (trade-offs) may 
be needed. (HS-ETS1-2) 

Systems and System 
Models 

Models (e.g., 
physical, 
mathematical, 
computer models) 
can be used to 
simulate systems 
and interactions—
including energy, 
matter, and 
information flows— 
within and between 
systems at different 
scales. (HS-ETS1-4) 
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Math Standards 

Prove and apply trigonometric identities. 

CCSS.Math.Content.HSG.SRT.C.8 
Use trigonometric ratios and the Pythagorean Theorem to solve right triangles in applied problems. 

Create equations that describe numbers or relationships. 

CCSS.Math.Content.HSA.CED.A.1 
Create equations and inequalities in one variable and use them to solve problems. Include equations arising from 
linear and quadratic functions, and simple rational and exponential functions. 

CCSS.Math.Content.HSA.CED.A.2 
Create equations in two or more variables to represent relationships between quantities; graph equations on 
coordinate axes with labels and scales. 

CCSS.Math.Content.HSA.CED.A.4 
Rearrange formulas to highlight a quantity of interest, using the same reasoning as in solving equations. For 
example, rearrange Ohm's law V = IR to highlight resistance R. 

Solve systems of equations. 

CCSS.Math.Content.HSA.REI.C.6 
Solve systems of linear equations exactly and approximately (e.g., with graphs), focusing on pairs of linear 
equations in two variables. 

http://www.corestandards.org/Math/Content/HSG/SRT/C/8/
http://www.corestandards.org/Math/Content/HSA/CED/A/1/
http://www.corestandards.org/Math/Content/HSA/CED/A/2/
http://www.corestandards.org/Math/Content/HSA/CED/A/4/
http://www.corestandards.org/Math/Content/HSA/REI/C/6/
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ELA Standards 

Craft and Structure: 

CCSS.ELA-Literacy.RI.6.4 
Determine the meaning of words and phrases as they are used in a text, including figurative, connotative, 
and technical meanings. 

CCSS.ELA-Literacy.RI.7.4 
Determine the meaning of words and phrases as they are used in a text, including figurative, connotative, 
and technical meanings; analyze the impact of a specific word choice on meaning and tone. 

CCSS.ELA-Literacy.RI.8.4 
Determine the meaning of words and phrases as they are used in a text, including figurative, connotative, 
and technical meanings; analyze the impact of specific word choices on meaning and tone, including 
analogies or allusions to other texts. 

CCSS.ELA-Literacy.RI.9-10.4 
Determine the meaning of words and phrases as they are used in a text, including figurative, connotative, 
and technical meanings; analyze the cumulative impact of specific word choices on meaning and tone 
(e.g., how the language of a court opinion differs from that of a newspaper). 

CCSS.ELA-Literacy.RI.11-12.4 
Determine the meaning of words and phrases as they are used in a text, including figurative, connotative, 
and technical meanings; analyze how an author uses and refines the meaning of a key term or terms over 
the course of a text (e.g., how Madison defines faction in Federalist No. 10). 

CCSS.ELA-Literacy.RST.6-8.4 
Determine the meaning of symbols, key terms, and other domain-specific words and phrases as they are 
used in a specific scientific or technical context relevant to grades 6-8 texts and topics. 

CCSS.ELA-Literacy.RST.9-10.4 
Determine the meaning of symbols, key terms, and other domain-specific words and phrases as they are 
used in a specific scientific or technical context relevant to grades 9-10 texts and topics. 

CCSS.ELA-Literacy.RST.11-12.4 
Determine the meaning of symbols, key terms, and other domain-specific words and phrases as they are 
used in a specific scientific or technical context relevant to grades 11-12 texts and topics. 

CCSS.ELA-Literacy.RST.9-10.5 
Analyze the structure of the relationships among concepts in a text, including relationships among key 
terms (e.g., force, friction, reaction force, energy). 

http://www.corestandards.org/ELA-Literacy/RI/6/4/
http://www.corestandards.org/ELA-Literacy/RI/7/4/
http://www.corestandards.org/ELA-Literacy/RI/8/4/
http://www.corestandards.org/ELA-Literacy/RI/9-10/4/
http://www.corestandards.org/ELA-Literacy/RI/11-12/4/
http://www.corestandards.org/ELA-Literacy/RST/6-8/4/
http://www.corestandards.org/ELA-Literacy/RST/9-10/4/
http://www.corestandards.org/ELA-Literacy/RST/11-12/4/
http://www.corestandards.org/ELA-Literacy/RST/9-10/5/
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ELA Standards (continued) 

Integration of Knowledge and Ideas: 

CCSS.ELA-Literacy.RI.6.7 
Integrate information presented in different media or formats (e.g., visually, quantitatively) as well as in 
words to develop a coherent understanding of a topic or issue. 

CCSS.ELA-Literacy.RI.11-12.7 
Integrate and evaluate multiple sources of information presented in different media or formats (e.g., 
visually, quantitatively) as well as in words in order to address a question or solve a problem. 

Key Ideas and Details: 

CCSS.ELA-Literacy.RST.6-8.3 
Follow precisely a multistep procedure when carrying out experiments, taking measurements, or 
performing technical tasks. 

CCSS.ELA-Literacy.RST.9-10.3 
Follow precisely a complex multistep procedure when carrying out experiments, taking measurements, or 
performing technical tasks, attending to special cases or exceptions defined in the text. 

CCSS.ELA-Literacy.RST.11-12.3 
Follow precisely a complex multistep procedure when carrying out experiments, taking measurements, or 
performing technical tasks; analyze the specific results based on explanations in the text. 

CCSS.ELA-Literacy.RST.6-8.7 
Integrate quantitative or technical information expressed in words in a text with a version of that information 
expressed visually (e.g., in a flowchart, diagram, model, graph, or table). 

CCSS.ELA-Literacy.RST.9-10.7 
Translate quantitative or technical information expressed in words in a text into visual form (e.g., a table or 
chart) and translate information expressed visually or mathematically (e.g., in an equation) into words. 

CCSS.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. 

CCSS.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. 

CCSS.ELA-Literacy.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. 

http://www.corestandards.org/ELA-Literacy/RI/6/7/
http://www.corestandards.org/ELA-Literacy/RI/11-12/7/
http://www.corestandards.org/ELA-Literacy/RST/6-8/3/
http://www.corestandards.org/ELA-Literacy/RST/9-10/3/
http://www.corestandards.org/ELA-Literacy/RST/11-12/3/
http://www.corestandards.org/ELA-Literacy/RST/6-8/7/
http://www.corestandards.org/ELA-Literacy/RST/9-10/7/
http://www.corestandards.org/ELA-Literacy/RST/11-12/7/
http://www.corestandards.org/ELA-Literacy/RST/11-12/8/
http://www.corestandards.org/ELA-Literacy/RST/11-12/9/
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(Grades 6-8) 

MS-ETS1-1. 
Define the criteria and constraints of a design problem with sufficient precision to ensure a 
successful solution, taking into account relevant scientific principles and potential impacts on 
people and the natural environment that may limit possible solutions. 
 

MS-ETS1-2. Evaluate competing design solutions using a systematic process to determine how well they meet 
the criteria and constraints of the problem. 
 

MS-ETS1-3. 
Analyze data from tests to determine similarities and differences among several design solutions 
to identify the best characteristics of each that can be combined into a new solution to better 
meet the criteria for success. 
 

MS-ETS1-4. Develop a model to generate data for iterative testing and modification of a proposed object, 
tool, or process such that an optimal design can be achieved. 

Science and Engineering 
Practices Disciplinary Core Ideas 

Crosscutting 
Concepts 

Asking Questions and Defining 
Problems 

Define a design problem 
that can be solved through 
the development of an 
object, tool, process or 
system and includes 
multiple criteria and 
constraints, including 
scientific knowledge that 
may limit possible 
solutions. (MS-ETS1-1) 

Developing and Using Models 
Develop a model to 
generate data to test ideas 
about designed systems, 
including those 
representing inputs and 
outputs. (MS-ETS1-4) 

Analyzing and Interpreting 
Data 

Analyze and interpret data 
to determine similarities 
and differences in findings. 
(MS-ETS1-3) 

Engaging in Argument from 
Evidence 

Evaluate competing 
design solutions based on 
jointly developed and 
agreed-upon design 
criteria.  
(MS-ETS1-2) 

ETS1.A: Defining and Delimiting Engineering 
Problems  

The more precisely a design task’s criteria and 
constraints can be defined, the more likely it is 
that the designed solution will be successful. 
Specification of constraints includes 
consideration of scientific principles and other 
relevant knowledge that are likely to limit 
possible solutions. (MS-ETS1-1) 

ETS1.B: Developing Possible Solutions 
A solution needs to be tested, and then 
modified on the basis of the test results, in order 
to improve it. (MS-ETS1-4) 
There are systematic processes for evaluating 
solutions with respect to how well they meet the 
criteria and constraints of a problem.  
(MS-ETS1-2), (MS-ETS1-3) 
Sometimes parts of different solutions can be 
combined to create a solution that is better 
than any of its predecessors. (MS-ETS1-3) 
Models of all kinds are important for testing 
solutions. (MS-ETS1-4) 

ETS1.C: Optimizing the Design Solution 
Although one design may not perform the best 
across all tests, identifying the characteristics of 
the design that performed the best in each test 
can provide useful information for the redesign 
process—that is, some of those characteristics 
may be incorporated into the new design.  
(MS-ETS1-3) 
The iterative process of testing the most 
promising solutions and modifying what is 
proposed on the basis of the test results leads to 
greater refinement and ultimately to an optimal 
solution. (MS-ETS1-4) 

Influence of Science, 
Engineering, and 
Technology on Society 
and the Natural World  

The uses of 
technologies and 
limitations on their 
use are driven by 
individual or 
societal needs, 
desires, and values; 
by the findings of 
scientific research; 
and by differences 
in such factors as 
climate, natural 
resources, and 
economic 
conditions.  
(MS-ETS1-1) 
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(Grades 9-12) 

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 Disciplinary Core Ideas 

Crosscutting 
Concepts 

Asking Questions and Defining 
Problems 

Analyze complex real-
world problems by 
specifying criteria and 
constraints for successful 
solutions. (HS-ETS1-1) 

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. (HS-ETS1-4) 

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. (HS-ETS1-2) 
Evaluate a solution to a 
complex real-world 
problem, based on 
scientific knowledge, 
student-generated sources 
of evidence, prioritized 
criteria, and tradeoff 
considerations. (HS-ETS1-3) 

ETS1.A: Defining and Delimiting Engineering 
Problems  

Criteria and constraints also include satisfying 
any requirements set by society, such as taking 
issues of risk mitigation into account, and they 
should be quantified to the extent possible and 
stated in such a way that one can tell if a given 
design meets them. (HS-ETS1-1) 

ETS1.B: Developing Possible Solutions 
When evaluating solutions, it is important to take 
into account a range of constraints, including 
cost, safety, reliability, and aesthetics, and to 
consider social, cultural, and environmental 
impacts. (HS-ETS1-3) 
Both physical models and computers can be 
used in various ways to aid in the engineering 
design process. Computers are useful for a 
variety of purposes, such as running simulations 
to test different ways of solving a problem or to 
see which one is most efficient or economical; 
and in making a persuasive presentation to a 
client about how a given design will meet his or 
her needs. (HS-ETS1-4) 

ETS1.C: Optimizing the Design Solution 
Criteria may need to be broken down into 
simpler ones that can be approached 
systematically, and decisions about the priority 
of certain criteria over others (trade-offs) may 
be needed. (HS-ETS1-2) 

Systems and System 
Models 

Models (e.g., 
physical, 
mathematical, 
computer models) 
can be used to 
simulate systems 
and interactions—
including energy, 
matter, and 
information flows— 
within and between 
systems at different 
scales. (HS-ETS1-4) 
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http://www.nap.edu/openbook.php?record_id=13165&page=91
http://www.nap.edu/openbook.php?record_id=13165&page=91
http://www.nap.edu/openbook.php?record_id=13165&page=91
http://www.nap.edu/openbook.php?record_id=13165&page=91
http://www.nap.edu/openbook.php?record_id=13165&page=91
http://www.nap.edu/openbook.php?record_id=13165&page=91
http://www.nap.edu/openbook.php?record_id=13165&page=91
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ELA Standards 

Craft and Structure: 

CCSS.ELA-Literacy.RI.6.4 
Determine the meaning of words and phrases as they are used in a text, including figurative, connotative, 
and technical meanings. 

CCSS.ELA-Literacy.RI.7.4 
Determine the meaning of words and phrases as they are used in a text, including figurative, connotative, 
and technical meanings; analyze the impact of a specific word choice on meaning and tone. 

CCSS.ELA-Literacy.RI.8.4 
Determine the meaning of words and phrases as they are used in a text, including figurative, connotative, 
and technical meanings; analyze the impact of specific word choices on meaning and tone, including 
analogies or allusions to other texts. 

CCSS.ELA-Literacy.RI.9-10.4 
Determine the meaning of words and phrases as they are used in a text, including figurative, connotative, 
and technical meanings; analyze the cumulative impact of specific word choices on meaning and tone 
(e.g., how the language of a court opinion differs from that of a newspaper). 

CCSS.ELA-Literacy.RI.11-12.4 
Determine the meaning of words and phrases as they are used in a text, including figurative, connotative, 
and technical meanings; analyze how an author uses and refines the meaning of a key term or terms over 
the course of a text (e.g., how Madison defines faction in Federalist No. 10). 

CCSS.ELA-Literacy.RST.6-8.4 
Determine the meaning of symbols, key terms, and other domain-specific words and phrases as they are 
used in a specific scientific or technical context relevant to grades 6-8 texts and topics. 

CCSS.ELA-Literacy.RST.9-10.4 
Determine the meaning of symbols, key terms, and other domain-specific words and phrases as they are 
used in a specific scientific or technical context relevant to grades 9-10 texts and topics. 

CCSS.ELA-Literacy.RST.11-12.4 
Determine the meaning of symbols, key terms, and other domain-specific words and phrases as they are 
used in a specific scientific or technical context relevant to grades 11-12 texts and topics. 

CCSS.ELA-Literacy.RST.9-10.5 
Analyze the structure of the relationships among concepts in a text, including relationships among key 
terms (e.g., force, friction, reaction force, energy). 

http://www.corestandards.org/ELA-Literacy/RI/6/4/
http://www.corestandards.org/ELA-Literacy/RI/7/4/
http://www.corestandards.org/ELA-Literacy/RI/8/4/
http://www.corestandards.org/ELA-Literacy/RI/9-10/4/
http://www.corestandards.org/ELA-Literacy/RI/11-12/4/
http://www.corestandards.org/ELA-Literacy/RST/6-8/4/
http://www.corestandards.org/ELA-Literacy/RST/9-10/4/
http://www.corestandards.org/ELA-Literacy/RST/11-12/4/
http://www.corestandards.org/ELA-Literacy/RST/9-10/5/
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ELA Standards (continued) 

Integration of Knowledge and Ideas: 

CCSS.ELA-Literacy.RI.6.7 
Integrate information presented in different media or formats (e.g., visually, quantitatively) as well as in 
words to develop a coherent understanding of a topic or issue. 

CCSS.ELA-Literacy.RI.11-12.7 
Integrate and evaluate multiple sources of information presented in different media or formats (e.g., 
visually, quantitatively) as well as in words in order to address a question or solve a problem. 

Key Ideas and Details: 

CCSS.ELA-Literacy.RST.6-8.3 
Follow precisely a multistep procedure when carrying out experiments, taking measurements, or 
performing technical tasks. 

CCSS.ELA-Literacy.RST.9-10.3 
Follow precisely a complex multistep procedure when carrying out experiments, taking measurements, or 
performing technical tasks, attending to special cases or exceptions defined in the text. 

CCSS.ELA-Literacy.RST.11-12.3 
Follow precisely a complex multistep procedure when carrying out experiments, taking measurements, or 
performing technical tasks; analyze the specific results based on explanations in the text. 

CCSS.ELA-Literacy.RST.6-8.7 
Integrate quantitative or technical information expressed in words in a text with a version of that information 
expressed visually (e.g., in a flowchart, diagram, model, graph, or table). 

CCSS.ELA-Literacy.RST.9-10.7 
Translate quantitative or technical information expressed in words in a text into visual form (e.g., a table or 
chart) and translate information expressed visually or mathematically (e.g., in an equation) into words. 

CCSS.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. 

CCSS.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. 

CCSS.ELA-Literacy.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. 

http://www.corestandards.org/ELA-Literacy/RI/6/7/
http://www.corestandards.org/ELA-Literacy/RI/11-12/7/
http://www.corestandards.org/ELA-Literacy/RST/6-8/3/
http://www.corestandards.org/ELA-Literacy/RST/9-10/3/
http://www.corestandards.org/ELA-Literacy/RST/11-12/3/
http://www.corestandards.org/ELA-Literacy/RST/6-8/7/
http://www.corestandards.org/ELA-Literacy/RST/9-10/7/
http://www.corestandards.org/ELA-Literacy/RST/11-12/7/
http://www.corestandards.org/ELA-Literacy/RST/11-12/8/
http://www.corestandards.org/ELA-Literacy/RST/11-12/9/

