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Wolcott Science Grade 8 UNIT 1 ORGANIZER 
 

Grade/Subject Grade 8/Science 

Unit Title Matter and Its Interactions 

Overview of 
Unit 

Students will study the structure of matter and how chemical properties and 
interactions are the basis of chemical reactions.  Students will also learn that matter 
is always conserved. 

Pacing  4-6 weeks approximately 

 

Background Information For The Teacher (Unit Overview) 

Rationale:  By understanding how the components and structures of simple and complex 
molecules relate and connect to their characteristic physical and chemical properties it can be 
shown how these same molecules express specific behaviors.  These behaviors and their reactions 
to each other can significantly impact and affect the society in which we live. 
 

Key Learning/Big Ideas: 
What interactions or re-grouping of matter can occur to form new substances with different 
properties? 
 

What model(s) can be used to describe the atomic composition of simple molecules and extended 
structures? 
 

How are the properties of substances before and after substances react used to determine if a 
chemical reaction has occurred? 
 

How do we use natural resources to make synthetic materials and how does doing so impact 
society? 
 

How can models be used to describe that the total number of atoms does not change in a chemical 
reaction and thus mass is conserved? 
 

Why is this learning relevant/important (including connections to previous topics/units, 
etc.)? 
 

 Pre-Unit Connections 
 

 Post-Unit Connections 

In unit 2, students will learn about the energy involved in the interactions of matter; including 
endo/exothermic reactions and the conservation of that energy. 
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Targeted Performance Expectation Bundle 

Students who demonstrate understanding can: 
MS-PS1-1 Develop models to describe the atomic composition of simple molecules and 
extended structures.  
 

MS-PS1-2 Analyze and interpret data on the properties of substances before and after the 
substances interact to determine if a chemical reaction has occurred.  
 

MS-PS1-3 Gather and make sense of information to describe that synthetic materials come 
from natural resources and impact society.  
 

MS-PS1-5 Develop and use a model to describe how the total number of atoms does not 
change in a chemical reaction and thus mass is conserved.  
 

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

Essential Question (Driving Question) 
 In what ways can the interaction of matter create new materials yet still be conserved? 

 How do the interactions of matter explain the properties of matter that we see and feel 
and how are they conserved? 

 

Anchor Phenomena: 
 Elephant Toothpaste:  Teacher demonstration 

Kid-Friendly Elephant’s Toothpaste 
 

Target Explanation/Model 
 

Students will model using a 3 view (before, during, after): 
 Atoms/molecules in plastic cylinder, liquid arrangement, and plastic cup before mixing 
 Particle arrangement and states of matter when foaming in plastic cylinder begins 

upon mixing 
 Final molecular/particle arrangement of foam and in plastic cylinder after reaction has 

ceased 
 Detailed explanations (written or labeled on their models) of the following 

o what chemical reactions are occurring during each stage including transfer of 
energy (the reactants the dry yeast, dish soap and hydrogen peroxide. The 
products are oxygen, water and soap foam bubbles) 

o what the catalyst is (dry yeast) 
o physical interactions of the molecules that make up the foam (the oxygen 

bubbles is that trapped in the foam) 

Essential Question(s) and Anchoring Phenomenon 
 

http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=134
http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=135
http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=136
http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=138
http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=208
https://www.stevespanglerscience.com/lab/experiments/elephants-toothpaste/
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o what happens to the left over molecules of matter (oxygen bubbles, water 
molecules) 

 

Sample “Gotta Have Checklist”  
 Structure of Matter 
 Chemical Properties and Interactions 
 Characteristics of Chemical Reactions 
Modeling Conservation of Matter 

 
 

 

3 Dimensions of Performance Expectations 

Performance 
Expectation 

Science and 
Engineering 

Practices 

Disciplinary Core Ideas 
Cross-Cutting 

Concepts 

MS-PS1-1 
Develop models to 
describe the 
atomic 
composition of 
simple molecules 
and extended 
structures.  

Developing and Using 
Models 

Modeling in 6–8 builds on K–5 
experiences and progresses 
to developing, using, and 
revising models to describe, 
test, and predict more 
abstract phenomena and 
design systems. 

 Develop a model to 
predict and/or 
describe 
phenomena. (MS-PS1-

1) 

PS1.A:  Structure and 
Properties of Matter 

 Substances are made 
from different types of 
atoms, which combine 
with one another in 
various ways. Atoms 
form molecules that 
range in size from two to 
thousands of atoms. (MS-

PS1-1) 

 Solids may be formed 
from molecules, or they 
may be extended 
structures with repeating 
subunits (e.g., crystals). 
(MS-PS1-1) 

Scale, Proportion, and 
Quantity 

 Time, space, and energy 
phenomena can be 
observed at various 
scales using models to 
study systems that are 
too large or too small. 
(MS-PS1-1) 

 

http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=134
http://ngss.nsta.org/Practices.aspx?id=2&exampleid=471
http://ngss.nsta.org/Practices.aspx?id=2&exampleid=471
http://ngss.nsta.org/Practices.aspx?id=2&exampleid=471
http://ngss.nsta.org/Practices.aspx?id=2&exampleid=471
http://ngss.nsta.org/Practices.aspx?id=2&exampleid=471
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=1&detailid=214
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=1&detailid=214
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=1&detailid=214
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=1&detailid=214
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=1&detailid=214
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=1&detailid=214
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=1&detailid=214
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=1&detailid=214
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=1&detailid=214
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=1&detailid=218
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=1&detailid=218
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=1&detailid=218
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=1&detailid=218
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=1&detailid=218
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=1&detailid=218
http://ngss.nsta.org/CrosscuttingConcepts.aspx?id=3&detailid=78
http://ngss.nsta.org/CrosscuttingConcepts.aspx?id=3&detailid=78
http://ngss.nsta.org/CrosscuttingConcepts.aspx?id=3&detailid=78
http://ngss.nsta.org/CrosscuttingConcepts.aspx?id=3&detailid=78
http://ngss.nsta.org/CrosscuttingConcepts.aspx?id=3&detailid=78
http://ngss.nsta.org/CrosscuttingConcepts.aspx?id=3&detailid=78
http://ngss.nsta.org/CrosscuttingConcepts.aspx?id=3&detailid=78
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MS-PS1-2 
Analyze and 
interpret data on 
the properties of 
substances before 
and after the 
substances 
interact to 
determine if a 
chemical reaction 
has occurred. 

Analyzing and 
Interpreting Data 

Analyzing data in 6–8 builds 
on K–5 experiences and 
progresses to extending 
quantitative analysis to 
investigations, distinguishing 
between correlation and 
causation, and basic 
statistical techniques of data 
and error analysis. 

 Analyze and interpret 
data to determine 
similarities and 
differences in 
findings. (MS-PS1-2) 

Connections to 
Nature of Science 
Science Knowledge Is 
Based on Empirical 
Evidence 

 Science knowledge 
is based upon logical 
and conceptual 
connections between 
evidence and 
explanations. (MS-

PS1-2) 

PS1.A:  Structure and 
Properties of Matter 

 Each pure substance 
has characteristic 
physical and chemical 
properties (for any bulk 
quantity under given 
conditions) that can be 
used to identify it. (MS-

PS1-2) (Note: This Disciplinary 
Core Idea is also addressed by 
MS-PS1-3.) 

PS1.B:  Chemical Reactions 

 Substances react 
chemically in 
characteristic ways. In a 
chemical process, the 
atoms that make up the 
original substances are 
regrouped into different 
molecules, and these 
new substances have 
different properties from 
those of the reactants. 
(MS-PS1-2) 

Patterns 

 Macroscopic patterns 
are related to the nature 
of microscopic and 
atomic-level structure. 
(MS-PS1-2) 

MS-PS1-3 Gather 
and make sense 
of information to 
describe that 
synthetic materials 
come from natural 
resources and 
impact society. 

Obtaining, Evaluating, 
and Communicating 
Information 

Obtaining, evaluating, and 
communicating information in 
6–8 builds on K–5 
experiences and progresses 
to evaluating the merit and 

validity of ideas and methods 

 Gather, read, and 
synthesize 
information from 
multiple appropriate 
sources and assess 
the credibility, 
accuracy, and 
possible bias of each 
publication and 
methods used, and 
describe how they 
are supported or not 
supported by 
evidence.(MS-PS1-3) 

PS1.A:  Structure and 
Properties of Matter 

 Each pure substance 
has characteristic 
physical and chemical 
properties (for any bulk 
quantity under given 
conditions) that can be 
used to identify it. (MS-

PS1-3) (Note: This Disciplinary 
Core Idea is also addressed by 
MS-PS1-2.) 

PS1.B:  Chemical Reactions 

 Substances react 
chemically in 
characteristic ways. In a 
chemical process, the 
atoms that make up the 
original substances are 
regrouped into different 
molecules, and these 
new substances have 
different properties from 
those of the reactants. 
(MS-PS1-3) (Note: This 

Structure and Function 

 Structures can be 
designed to serve 
particular functions by 
taking into account 
properties of different 
materials, and how 
materials can be shaped 
and used. (MS-PS1-3) 

Connections to 
Engineering, 
Technology, and 
Applications of 
Science 

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

 The uses of 
technologies and any 
limitations on their use 

http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=135
http://ngss.nsta.org/Practices.aspx?id=4&exampleid=291
http://ngss.nsta.org/Practices.aspx?id=4&exampleid=291
http://ngss.nsta.org/Practices.aspx?id=4&exampleid=291
http://ngss.nsta.org/Practices.aspx?id=4&exampleid=291
http://ngss.nsta.org/Practices.aspx?id=4&exampleid=291
http://ngss.nsta.org/NSforSEP.aspx?id=1&detailid=29
http://ngss.nsta.org/NSforSEP.aspx?id=1&detailid=29
http://ngss.nsta.org/NSforSEP.aspx?id=1&detailid=29
http://ngss.nsta.org/NSforSEP.aspx?id=1&detailid=29
http://ngss.nsta.org/NSforSEP.aspx?id=1&detailid=29
http://ngss.nsta.org/NSforSEP.aspx?id=1&detailid=29
http://ngss.nsta.org/NSforSEP.aspx?id=1&detailid=29
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=1&detailid=215
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=1&detailid=215
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=1&detailid=215
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=1&detailid=215
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=1&detailid=215
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=1&detailid=215
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=1&detailid=215
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=1&detailid=215
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=1&detailid=215
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=1&detailid=215
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=2&detailid=220
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=2&detailid=220
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=2&detailid=220
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=2&detailid=220
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=2&detailid=220
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=2&detailid=220
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=2&detailid=220
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=2&detailid=220
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=2&detailid=220
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=2&detailid=220
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=2&detailid=220
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=2&detailid=220
http://ngss.nsta.org/CrosscuttingConcepts.aspx?id=1&detailid=73
http://ngss.nsta.org/CrosscuttingConcepts.aspx?id=1&detailid=73
http://ngss.nsta.org/CrosscuttingConcepts.aspx?id=1&detailid=73
http://ngss.nsta.org/CrosscuttingConcepts.aspx?id=1&detailid=73
http://ngss.nsta.org/CrosscuttingConcepts.aspx?id=1&detailid=73
http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=136
http://ngss.nsta.org/Practices.aspx?id=8&exampleid=510
http://ngss.nsta.org/Practices.aspx?id=8&exampleid=510
http://ngss.nsta.org/Practices.aspx?id=8&exampleid=510
http://ngss.nsta.org/Practices.aspx?id=8&exampleid=510
http://ngss.nsta.org/Practices.aspx?id=8&exampleid=510
http://ngss.nsta.org/Practices.aspx?id=8&exampleid=510
http://ngss.nsta.org/Practices.aspx?id=8&exampleid=510
http://ngss.nsta.org/Practices.aspx?id=8&exampleid=510
http://ngss.nsta.org/Practices.aspx?id=8&exampleid=510
http://ngss.nsta.org/Practices.aspx?id=8&exampleid=510
http://ngss.nsta.org/Practices.aspx?id=8&exampleid=510
http://ngss.nsta.org/Practices.aspx?id=8&exampleid=510
http://ngss.nsta.org/Practices.aspx?id=8&exampleid=510
http://ngss.nsta.org/Practices.aspx?id=8&exampleid=510
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=1&detailid=215
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=1&detailid=215
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=1&detailid=215
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=1&detailid=215
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=1&detailid=215
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=1&detailid=215
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=1&detailid=215
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=1&detailid=215
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=1&detailid=215
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=1&detailid=215
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=2&detailid=220
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=2&detailid=220
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=2&detailid=220
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=2&detailid=220
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=2&detailid=220
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=2&detailid=220
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=2&detailid=220
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=2&detailid=220
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=2&detailid=220
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=2&detailid=220
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=2&detailid=220
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=2&detailid=220
http://ngss.nsta.org/CrosscuttingConcepts.aspx?id=6&detailid=83
http://ngss.nsta.org/CrosscuttingConcepts.aspx?id=6&detailid=83
http://ngss.nsta.org/CrosscuttingConcepts.aspx?id=6&detailid=83
http://ngss.nsta.org/CrosscuttingConcepts.aspx?id=6&detailid=83
http://ngss.nsta.org/CrosscuttingConcepts.aspx?id=6&detailid=83
http://ngss.nsta.org/CrosscuttingConcepts.aspx?id=6&detailid=83
http://ngss.nsta.org/CrosscuttingConcepts.aspx?id=6&detailid=83
http://ngss.nsta.org/CrosscuttingConcepts.aspx?id=6&detailid=83
http://ngss.nsta.org/ETSforCC.aspx?id=1&detailid=13
http://ngss.nsta.org/ETSforCC.aspx?id=1&detailid=13
http://ngss.nsta.org/ETSforCC.aspx?id=1&detailid=13
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 Disciplinary Core Idea is also 
addressed by MS-PS1-2.) 

are driven by individual 
or societal needs, 
desires, and values; by 
the findings of scientific 
research; and by 
differences in such 
factors as climate, 
natural resources, and 
economic conditions. 
Thus technology use 
varies from region to 
region and over time. 
(MS-PS1-3) 

Interdependence of Science, 
Engineering, and 
Technology 

 Engineering advances 
have led to important 
discoveries in virtually 
every field of science 
and scientific discoveries 
have led to the 
development of entire 
industries and 
engineered systems. 
(MS-PS1-3) 

 

MS-PS1-5 
Develop and use 
a model to 
describe how the 
total number of 
atoms does not 
change in a 
chemical reaction 
and thus mass is 
conserved. 

Developing and Using 
Models 

Modeling in 6–8 builds on K–5 
experiences and progresses 
to developing, using, and 
revising models to describe, 
test, and predict more 
abstract phenomena and 
design systems. 

 Develop a model to 
describe 
unobservable 
mechanisms. (MS-

PS1-5) 

Connections to 
Nature of Science 
Science Models, Laws, 
Mechanisms, and 
Theories Explain Natural 
Phenomena 

 Laws are regularities 
or mathematical 
descriptions of 
natural phenomena. 
(MS-PS1-5) 

PS1.B:  Chemical Reactions 

 Substances react 
chemically in 
characteristic ways. In a 
chemical process, the 
atoms that make up the 
original substances are 
regrouped into different 
molecules, and these 
new substances have 
different properties from 
those of the reactants. 
(MS-PS1-5) (Note: This 
Disciplinary Core Idea is also 

addressed by MS-PS1-3.) 

 The total number of each 
type of atom is 
conserved, and thus the 
mass does not 
change.(MS-PS1-5) 

Energy and Matter 

 Matter is conserved 
because atoms are 
conserved in physical 
and chemical 
processes.(MS-PS1-5) 

http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=2&detailid=220
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=2&detailid=220
http://ngss.nsta.org/ETSforCC.aspx?id=1&detailid=13
http://ngss.nsta.org/ETSforCC.aspx?id=1&detailid=13
http://ngss.nsta.org/ETSforCC.aspx?id=1&detailid=13
http://ngss.nsta.org/ETSforCC.aspx?id=1&detailid=13
http://ngss.nsta.org/ETSforCC.aspx?id=1&detailid=13
http://ngss.nsta.org/ETSforCC.aspx?id=1&detailid=13
http://ngss.nsta.org/ETSforCC.aspx?id=1&detailid=13
http://ngss.nsta.org/ETSforCC.aspx?id=1&detailid=13
http://ngss.nsta.org/ETSforCC.aspx?id=1&detailid=13
http://ngss.nsta.org/ETSforCC.aspx?id=1&detailid=13
http://ngss.nsta.org/ETSforCC.aspx?id=1&detailid=13
http://ngss.nsta.org/ETSforCC.aspx?id=1&detailid=13
http://ngss.nsta.org/ETSforCC.aspx?id=1&detailid=13
http://ngss.nsta.org/ETSforCC.aspx?id=2&detailid=26
http://ngss.nsta.org/ETSforCC.aspx?id=2&detailid=26
http://ngss.nsta.org/ETSforCC.aspx?id=2&detailid=26
http://ngss.nsta.org/ETSforCC.aspx?id=2&detailid=26
http://ngss.nsta.org/ETSforCC.aspx?id=2&detailid=26
http://ngss.nsta.org/ETSforCC.aspx?id=2&detailid=26
http://ngss.nsta.org/ETSforCC.aspx?id=2&detailid=26
http://ngss.nsta.org/ETSforCC.aspx?id=2&detailid=26
http://ngss.nsta.org/ETSforCC.aspx?id=2&detailid=26
http://ngss.nsta.org/ETSforCC.aspx?id=2&detailid=26
http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=138
http://ngss.nsta.org/Practices.aspx?id=2&exampleid=474
http://ngss.nsta.org/Practices.aspx?id=2&exampleid=474
http://ngss.nsta.org/Practices.aspx?id=2&exampleid=474
http://ngss.nsta.org/Practices.aspx?id=2&exampleid=474
http://ngss.nsta.org/Practices.aspx?id=2&exampleid=474
http://ngss.nsta.org/NSforSEP.aspx?id=4&detailid=45
http://ngss.nsta.org/NSforSEP.aspx?id=4&detailid=45
http://ngss.nsta.org/NSforSEP.aspx?id=4&detailid=45
http://ngss.nsta.org/NSforSEP.aspx?id=4&detailid=45
http://ngss.nsta.org/NSforSEP.aspx?id=4&detailid=45
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=2&detailid=220
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=2&detailid=220
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=2&detailid=220
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=2&detailid=220
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=2&detailid=220
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=2&detailid=220
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=2&detailid=220
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=2&detailid=220
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=2&detailid=220
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=2&detailid=220
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=2&detailid=220
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=2&detailid=220
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=2&detailid=220
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=2&detailid=220
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=2&detailid=221
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=2&detailid=221
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=2&detailid=221
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=2&detailid=221
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=2&detailid=221
http://ngss.nsta.org/CrosscuttingConcepts.aspx?id=5&detailid=80
http://ngss.nsta.org/CrosscuttingConcepts.aspx?id=5&detailid=80
http://ngss.nsta.org/CrosscuttingConcepts.aspx?id=5&detailid=80
http://ngss.nsta.org/CrosscuttingConcepts.aspx?id=5&detailid=80
http://ngss.nsta.org/CrosscuttingConcepts.aspx?id=5&detailid=80
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MS-ETS1-
2  Evaluate 
competing design 
solutions using a 
systematic 
process to 
determine how 
well they meet the 
criteria and 
constraints of the 
problem. 

Engaging in Argument 
from Evidence 

Engaging in argument from 
evidence in 6–8 builds on K–5 
experiences and progresses 
to constructing a convincing 
argument that supports or 
refutes claims for either 
explanations or solutions 
about the natural and 
designed world(s). 

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

ETS1.B:  Developing 
Possible Solutions 

 There are systematic 
processes for evaluating 
solutions with respect to 
how well they meet the 
criteria and constraints of 
a problem. (MS-ETS1-2) 

  

 

 Core Content Standards 

English Language Arts (ELA) 

Reading 
Literature (RL) 

 RST.6-8.1 - Cite specific textual evidence to support analysis of science and 
technical texts. (MS-PS1-2), (MS-PS1-3) 

 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). (MS-PS1-1), (MS-PS1-2), (MS-PS1-5) 

Reading 
Informational 

Texts (RI) 

Foundational 
Reading (RF) 

Writing (W) 
 WHST.6-8.8 - Gather relevant information from multiple print and digital sources, 

using search terms effectively; assess the credibility and accuracy of each source; 
and quote or paraphrase the data and conclusions of others while avoiding plagiarism 
and following a standard format for citation. (MS-PS1-3) 

Speaking & 
Listening (SL) 

 

Language (L) 

Math 

Math Content 
Standards 

 

 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. (MS-PS1-1), (MS-PS1-2), (MS-PS1-5) 

 8.EE.A.3 - Use numbers expressed in the form of a single digit times an integer 
power of 10 to estimate very large or very small quantities, and to express how many 
times as much one is than the other. (MS-PS1-1) 

 6.SP.B.4 - Display numerical data in plots on a number line, including dot plots, 
histograms, and box plots. (MS-PS1-2) 

 6.SP.B.5 - Summarize numerical data sets in relation to their context. (MS-PS1-2) 

http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=208
http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=208
http://ngss.nsta.org/Practices.aspx?id=7&exampleid=402
http://ngss.nsta.org/Practices.aspx?id=7&exampleid=402
http://ngss.nsta.org/Practices.aspx?id=7&exampleid=402
http://ngss.nsta.org/Practices.aspx?id=7&exampleid=402
http://ngss.nsta.org/Practices.aspx?id=7&exampleid=402
http://ngss.nsta.org/Practices.aspx?id=7&exampleid=402
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=41&detailid=154
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=41&detailid=154
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=41&detailid=154
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=41&detailid=154
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=41&detailid=154
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=41&detailid=154
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Math Practices 
 

 MP.2 - Reason abstractly and quantitatively. (MS-PS1-1), (MS-PS1-2), (MS-PS1-5) 

 MP.4 - Model with mathematics. (MS-PS1-1), (MS-PS1-5) 

 

K-U-D 

KNOW 
Facts, formulas, information, vocabulary 

DO 
Skills of the discipline 

Matter can be broken down into 
microscopic particles which can be verified 
through observation and measurement.  
 

There are only known 116 elements. 
 

All matter is made up of atoms in 
particular arrangements. 
 

The behavior of particles of matter are 
dependent of their phase. 
 

Atoms are much smaller than things that 
can be seen with the naked eye or a 
microscope.  
 

Substances are composed of atoms and 
that atoms can be combined to form many 
different substances.  
 

Melting point is not dependent on amount 
of substance.  
 

A change of state is a physical change 
and does not change the molecules of the 
substance. 
 

When a chemical reaction occurs a least 
one new substance must be created. 
 

Atoms are neither created nor destroyed, 
only conserved. 
 

Distinguish between natural and synthetic 
resources. 
 

Students will: 
 

Use computer simulations to show the motion of 
atoms and molecules of all matter. 
 

Plan and carry out an investigation to demonstrate a 
physical change of matter. 
 

Develop and use scaled models to describe matter, 
atomic composition of simple molecules. 
 

Construct claim evidence and reasoning to show how 
it is possible for a single substance to undergo a 
chemical reaction,  showing conservation. 
 

Demonstrate conservation of mass produced in a 
chemical reaction. 
 

Determine how natural materials can be used to 
create synthetic materials. 
 

Gather, read, and synthesize information from multiple 
appropriate sources of evidence to show how 
resources, natural or synthetic, impacts society. 
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UNDERSTAND 

Big ideas, generalizations, principles, concepts, ideas that transfer across situations 

Students will understand that 
 Molecular level accounts can be used to provide and explain states of matters and changes 

between states, which chemical reactions involve regrouping of atoms to form new substances. 
 Pure substances have characteristic physical and chemical properties and are made from a 

single type of atom or molecule and are independent of the amount of the substance. The 
melting point, boiling point, density and solubility can be used to tell the difference between 
substances. 

 Atoms rearrange during chemical reactions but are still conserved. 
 A pure substance has characteristic properties (melting point,  boiling point, density and 

solubility) that are independent of the amount of the substance. 
 Since many of the substances we use are synthetic and synthetic materials come from one or 

more natural resources found on Earth, the depletion of one or more of these resources would 
have consequences and impacts on our society and world. 

 The mass of matter is conserved when the matter changes form and what the signs are that a 
chemical reaction has occurred. 

 

 

Common Student Misconceptions for this Unit 

 Students might mistakenly believe that: 
 Types of matter such as water, wood, and steel are elements because they are so 

common. 
 There are an unlimited number of atom types that make up the universe. 
 Atoms or molecules of a solid are not moving. 
 That atoms or molecules are embedded in matter. 

 Students might mistakenly believe that: 
 Chemical reaction occurs during a change of state. 
 Chemical reactions always involve two reactants. 

 Students might mistakenly believe that: 
 Synthetic materials are not derived from natural resources but are their own materials are 

consequently not impacting society. 
 Students might mistakenly believe that: 

 New elements can be introduced in the product of a chemical reaction. 
 Atoms are destroyed/created during chemical reactions.  

 

 

Unit Assessment 

Performance Assessment (Overview only; full task in separate document) Other (Formative, 

quizzes, tests, etc.) 

Students will analyze a recipe for cinnamon rolls, looking for evidence of 
chemical reactions. Then, they will develop a model to show how the recipe 
demonstrates the law of conservation of mass by analyzing the chemical 

Computer 
simulation activity 
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reaction for yeast fermentation. Lastly, students will compare the processes 
for manufacturing different types of vanilla and draw conclusions about how 
their production may impact society. 

Laboratory 
investigation 

Scaled model 
activity 

Research project-
claim, evidence, 
reasoning 

Engineering & 
design task 

Formative quiz 

Performance task 
 

 

Supplemental Materials and Resources 

STEMScopes 

Pearson-Science Explorer-Physical Science 

 

Vocabulary 

MS-PS1-1 & MS-PS1-5:  matter, substance, atom, molecule, solid, crystal 
MS-PS1-2 & MS-PS1-3 & MS-PS1-5:  pure substance, chemical property, physical property, 
chemical reaction, synthetic materials, natural resources 

MS-PS1-2 & MS-PS1-3 & MS-PS1-5:  reactant, density, melting point, boiling point, flammability, 
odor, elasticity, viscosity 

MS-PS1-5:  mass 
 

 

Interdisciplinary Connections 

Math/Tech Ed:  Students would model with mathematics by reasoning abstractly and quantitatively. 

Social Studies:  Students explore how people utilize natural and synthetic resources   

 

Suggested Learning Plan (Unit Storyline) 

Focusing 
Questions 

Sample Lesson-Level 
Phenomena/Suggested 

Activities 

Scientific and 
Engineering Practices 

What students will discover and 
learn 

New questions and next steps 

What is matter 
and what is it 
made of? 

Computer simulations to 
show atoms and how atoms 

Developing & 
Using Models 

Matter can be broken down 
into microscopic particles. In 
the phenomenon, elephant 
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can be put together to form 
molecules 

toothpaste is matter so it is 
made up of particles.  
 

New Question: 
How do these particles/atoms 
get put together? 
 

How are 
atoms put 
together to 
form 
molecules? 

Develop and use scaled 
models (drawings, 3-D ball 
and stick structures, and 
computer representations) 
to describe atomic 
composition of simple 
molecules. 

Developing & 
Using Models 

All matter is made up of atoms 
in particular arrangements and 
these atoms not floating 
around or stuck in some other 
substance.   
 

New Question - What happens 
when molecules  are combined 
with other molecules - are they 
changed? 

When 
substances 
are combined, 
are they the 
same as they 
were before? 

Plan and carry out an 
investigation to show an 
example of a physical 
change and a chemical 
change. “Make -the-Slime” 
lab investigation 

Obtain and 
Evaluate/Analyze 
Data 

Substances are composed of 
atoms and that atoms can be 
combined to form many 
different substances.  When 
hydrogen peroxide and soap 
are combined, different 
substances are produced 
(oxygen, water and foam). 
 

New Question - Do the atoms 
in the molecule change the 
way they are grouped? 

How do atoms 
regroup as 
different 
molecules 
when chemical 
reactions 
occur? 

Analyze and interpret 
chemical reactions with 
balancing chemical 
equations. 

Analyze and 
Interpret Data 

A change of state is a physical 
change and does not change 
the molecules of the substance 
(water freezing or changing 
into water vapor) when a 
chemical reaction occurs a 
least one new substance must 
be created (burning a piece of 
paper the new substances that 
are created are ash, smoke, 
water and light).  When solid 
dry yeast, liquid hydrogen 
peroxide and soap are 
combined, oxygen and water 
gas/vapor and foam (solid). 
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New Question - Can the 
naturally occurring elements be 
used to make new things? 

Can natural 
resources go 
through 
chemical 
processes to 
form synthetic 
(man-made) 
material? 

Students 
present/communicate 
research about a synthetic 
substance to learn/teach 
about its natural source, 
impacts on society, and 
possible benefits over the 
natural product. 

Research and 
Communicate 
Information  

There are only 90 naturally 
occurring elements and the 
rest (26) are man made and 
have no naturally occurring 
isotopes. These 116 atom 
types make up everything in 
the known universe. 
 

 

Revision History 

Revision Date Explanation of change(s) made to document 
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8th Grade Science 

Unit 1:  Matter and Its Interactions Performance Task 

Performance Task: Each Unit Must Contain a Performance Task Assessment, 

Please refer to Jay McTighe’s “Designing Authentic Performance Tasks” Resource  to Guide your Performance Task 
Development.  Key Design Questions Summarized Below: 

Key questions to consider when designing the PT: 
 

What goal will be assessed through this performance task? 

 

Students will analyze a recipe for cinnamon rolls, looking for evidence of chemical reactions. Then, 
they will develop a model to show how the recipe demonstrates the law of conservation of mass by 
analyzing the chemical reaction for yeast fermentation. Lastly, students will compare the processes 
for manufacturing different types of vanilla and draw conclusions about how their production may 
impact society. 
 

What important qualities must a student demonstrate to show attainment of the identified goal(s)? 

 

 Analyze and interpret data to determine similarities and differences in findings in regards to 
natural versus imitation vanilla. 

 Develop a model to describe unobservable mechanisms such as chemical reactions that 
occur when cinnamon rolls are baked. 

 Using the cross-cutting concepts of energy and matter, illustrate how matter is 
conserved  because atoms are conserved in physical and chemical processes. 

 By applying the Influence of Science, Engineering, and Technology on Society and the 
Natural World from cross cutting concepts, engineering advances have led to important 
discoveries in virtually every field of science and scientific discoveries have led to the 
development of entire industries and engineered systems, such as imitation vanilla used in 
baking. 

 

Is the task incorporating the 21st century competencies? 

 

 This activity requires students to have the following learning and thinking skills: 
o Critical and creative thinking 
o Data analysis 
o Problem Solving 

 This activity requires students to have the following digital-age literacy skills: 
o Interactive communication 
o Technology and tools 

 This activity requires students to have the following personal and social responsibility skills: 
o Teamwork 
o Productivity  
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How will the task involved “higher order thinking?”, as defined by Webb’s Depth of Knowledge. Ask 
yourself, does the task demand thoughtful application of knowledge and skill, not just recall. 
 

 The task will require students to apply skills from levels 3 and 4 from the DOK.   
o Investigation, evaluation, report, conclude 
o Analyze and interpret designed publication 
o Synthesize ideas into new concepts 

 

How will students demonstrate their understanding?  
 

 Students can demonstrate their understanding through student choice in the form of a formal 
conclusion being submitted as a publication to a science magazine, model poster 
presentation, multimedia presentation.  

 

Is there a tangible product and/or performance that will serve as evidence of learning? 

 

 There will be a material product that will vary from person/group depending on the student’s 
preferred method of demonstrating understanding. There may be a formal conclusion being 
submitted as a publication to a science magazine, a model poster presentation or a 
multimedia presentation. 

 

How will the task establish an authentic context for student performance? Use G.R.A.S.P.S format. 
 

 See next page 
 

How will student performance be evaluated? 

 

 A rubric will be provided and used to evaluate student work. 
 

How will the task be differentiated? 

 

 Students can choose their method to demonstrate their understanding. Students may 
choose to write a formal conclusion being submitted as a publication to a science magazine, 
model poster presentation, multimedia presentation. 

 Graphic organizers/interactive notebooks can also be utilized to students that need more 
structure.   

 Students can be given specific, established templates to start/complete then modify based 
on ability. 
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Constructing the PT Scenario Using G.R.A.S.P.S. 
Use the following prompts to design the PT:  

Goal:   
Your task is to analyze a recipe for cinnamon rolls, looking for evidence of chemical reactions. 
Then, develop a model to show how the recipe demonstrates the law of conservation of mass by 
analyzing the chemical reaction for yeast fermentation. Finally, compare the processes for 
manufacturing different types of vanilla and draw conclusions about how their production may 
impact society. 
 

Role:  
You have been hired as a science consultant for a new television talk show that emphasizes the 
role of science in cooking with the job of finding the evidence of chemical reactions and 
conservation of matter in baking, among other scientific duties. 
 

Audience: 

You need to convince your audience that the science behind the new cooking show is real’ science and not 
science fiction.   
 

Situation: 
A new production company is beginning to film the first few episodes for a new television talk show 
that emphasizes the role of science in cooking.   The challenge involves making sure you can 
identify the ‘real’ science of cinnamon rolls by looking for evidence of chemical reactions, modeling 
how the recipe demonstrates the law of conservation of mass and compare the processes for 
manufacturing different types of vanilla and draw conclusions about how their production may 
impact society. 
 

Product/Performance and Purpose: 
You need to develop a model showing evidence of chemical reactions.  The model should  how the 
recipe demonstrates the law of conservation of mass and compare the processes for 
manufacturing different types of vanilla and draw conclusions about how their production may 
impact society. 
 

Standard and Criteria for Success 

Your performance needs to include a plan that is a highly valid investigation for the intended 
purpose.  The design needs to clearly and fully address all components of the purpose of the 
assignment based on the rubric provided. 
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Wolcott Science Grade 8 UNIT 2 ORGANIZER 
 

Grade/Subject Grade 8/Science 

Unit Title Interactions of Matter and Energy 

Overview of 
Unit 

Students will study how the energy behind the interactions of matter be used to to 
predict and describe changes in particle motion, temperature and the state of a pure 
substance specifically when thermal or kinetic energy is added or 
removed.  Students will also learn that energy is always conserved. 

Pacing  2-4 weeks approximately 

 

Background Information For The Teacher (Unit Overview) 

Rationale:  By predicting and describing changes in particle motion, temperature, and state of a 
pure substances as thermal or kinetic energy changes, conservation can be learned by discovering 
that the overall total number of atoms does not change.  This can lead to designing a project to 
construct, test, and/or modify a device that produces solutions to either release or absorb thermal 
energy by chemical or physical processes to solve problems using real world applications.   
 

Key Learning/Big Ideas: 
 
How can qualitative molecular-level models of solids, liquids and gases be used to predict and 
describe changes in particle motion, temperature and state of a pure substance? 
 

How can it be shown that adding or removing thermal energy increases or decreases kinetic energy 
of the particles until a change of state occurs? 
 

What can models be used to describe that the total number of atoms undergoing a 
physical/chemical reaction does not change in and thus energy is conserved? 
 

How can solutions be designed that either release or absorb thermal energy by chemical or 
physical processes to solve problems? 
 

Why is this learning relevant/important (including connections to previous topics/units, 
etc.)? 
 

 Pre-Unit Connections 

In unit 1, students learned about the structure of matter and how chemical properties and 
interactions are the basis of chemical reactions and that matter is always conserved. 

 Post-Unit Connections 

In unit 3, students will learn about the energy involved in the interactions of forces; including friction, 
gravity and the conservation of that energy. 
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Targeted Performance Expectation Bundle 

Students who demonstrate understanding can: 
 

MS-PS1-4 Develop a model that predicts and describes changes in particle motion, 
temperature, and state of a pure substance when thermal energy is added or removed.  
 

MS-PS1-6 Undertake a design project to construct, test, and modify a device that either 
releases or absorbs thermal energy by chemical processes. 
 

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.  
 

 

Essential Question(s) and Anchoring Phenomenon 

Essential Question (Driving Question) 
 If molecular levels explain states of matters and changes between states, then how can 

chemical reactions involve regrouping of atoms that form new substances rearrange atoms 
during chemical reactions. 

 Why do some chemical reactions become cold and others become hot when new 
substances are formed? 

 

Anchor Phenomena: 
Sugar Snake  
Video:  Black Fire Snake  
 

Target Explanation/Model 
 

Students will model using a 3 view (before, during, after): 
 Atoms/molecule arrangement of sand, sugar and baking soda in the bowl (before) 
 Particle arrangement and states of matter when baking soda/sugar begins to burn (during) 
 Final molecular/particle arrangement of black snake after the reaction has ceased (after) 
 Detailed explanations (written or labeled on their models) of the following 

 what chemical reactions are occurring during each stage including transfer of energy (the 
reactants are the sugar, baking soda (sodium bicarbonate). The products are carbon 
dioxide, carbonate and water ) 

 what the catalyst is (thermal energy from lighter fluid being lit) 
 physical interactions of the molecules that make up the black sugar snake 
 what happens to the left over molecules of matter (see below) 

http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=137
http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=139
http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=209
http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=211
https://www.youtube.com/watch?v=Hibxz9_ZW18
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 The carbon sugar snake is the product of three chemical reactions that are all dependent on 
heat. 

 Sugar combusts (burns) in the presence of oxygen producing carbon dioxide gas and 
water vapor pushing the sugar/baking soda mixture upwards.  

 Some sugar heats up but doesn’t have access to any oxygen, so instead of burning, it 
undergoes thermal decomposition, producing solid carbonate and more water vapor. This 
solid carbonate now gives the snake some shape, and also gives the snake its black 
color. 

 The baking soda also decomposes in the heat, producing solid carbonate, and carbon 
dioxide gas and water vapor. 

 

These three reactions produce both the solid components of the snake (carbon and carbonate) and 
hot gases (CO2 and water vapor) that expand and inflate the snake up and out of the sand bowl. 
 

Sample “Gotta Have Checklist”  
 Structure of Matter 
 Chemical Properties and Interactions 
 Characteristics of Chemical Reactions 
 Modeling Conservation of Matter 
 Changes in Energy on the Molecular Level 
 Heat and Matter 
 Energy Transfer in Chemical Reactions 

 

3 Dimensions of Performance Expectations 

Performance 
Expectation 

Science and 
Engineering 

Practices 

Disciplinary Core Ideas 
Cross-Cutting 

Concepts 

MS-PS1-4 Develop a 
model that predicts 
and describes 
changes in particle 
motion, temperature, 
and state of a pure 
substance when 
thermal energy is 
added or removed.  

Developing and Using 
Models 

Modeling in 6–8 builds on K–5 
experiences and progresses 
to developing, using, and 
revising models to describe, 
test, and predict more 
abstract phenomena and 
design systems. 

 Develop a model to 
predict and/or 
describe 
phenomena. (MS-PS1-

4) 

PS1.A:  Structure and 
Properties of Matter 

 Gases and liquids are made 
of molecules or inert atoms 
that are moving about 
relative to each other. (MS-

PS1-4) 

 In a liquid, the molecules are 
constantly in contact with 
others; in a gas, they are 
widely spaced except when 
they happen to collide. In a 
solid, atoms are closely 
spaced and may vibrate in 
position but do not change 
relative locations.(MS-PS1-4) 

 The changes of state that 
occur with variations in 
temperature or pressure can 
be described and predicted 

Cause and Effect 

 Cause and 
effect 
relationships 
may be used to 
predict 
phenomena in 
natural or 
designed 
systems. (MS-

PS1-4) 

http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=137
http://ngss.nsta.org/Practices.aspx?id=2&exampleid=471
http://ngss.nsta.org/Practices.aspx?id=2&exampleid=471
http://ngss.nsta.org/Practices.aspx?id=2&exampleid=471
http://ngss.nsta.org/Practices.aspx?id=2&exampleid=471
http://ngss.nsta.org/Practices.aspx?id=2&exampleid=471
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=1&detailid=216
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=1&detailid=216
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=1&detailid=216
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=1&detailid=216
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=1&detailid=216
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=1&detailid=217
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=1&detailid=217
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=1&detailid=217
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=1&detailid=217
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=1&detailid=217
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=1&detailid=217
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=1&detailid=217
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=1&detailid=217
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=1&detailid=217
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=1&detailid=219
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=1&detailid=219
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=1&detailid=219
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=1&detailid=219
http://ngss.nsta.org/CrosscuttingConcepts.aspx?id=2&detailid=75
http://ngss.nsta.org/CrosscuttingConcepts.aspx?id=2&detailid=75
http://ngss.nsta.org/CrosscuttingConcepts.aspx?id=2&detailid=75
http://ngss.nsta.org/CrosscuttingConcepts.aspx?id=2&detailid=75
http://ngss.nsta.org/CrosscuttingConcepts.aspx?id=2&detailid=75
http://ngss.nsta.org/CrosscuttingConcepts.aspx?id=2&detailid=75
http://ngss.nsta.org/CrosscuttingConcepts.aspx?id=2&detailid=75
http://ngss.nsta.org/CrosscuttingConcepts.aspx?id=2&detailid=75
http://ngss.nsta.org/CrosscuttingConcepts.aspx?id=2&detailid=75
http://ngss.nsta.org/CrosscuttingConcepts.aspx?id=2&detailid=75
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using these models of 
matter. (MS-PS1-4) 

PS3.A:  Definitions of Energy 

 The term “heat” as used in 
everyday language refers 
both to thermal energy (the 
motion of atoms or 
molecules within a 
substance) and the transfer 
of that thermal energy from 
one object to another. In 
science, heat is used only for 
this second meaning; it 
refers to the energy 
transferred due to the 
temperature difference 
between two objects. 
(secondary to MS-PS1-4) 

 The temperature of a system 
is proportional to the 
average internal kinetic 
energy and potential energy 
per atom or molecule 
(whichever is the appropriate 
building block for the 
system’s material). The 
details of that relationship 
depend on the type of atom 
or molecule and the 
interactions among the 
atoms in the material. 
Temperature is not a direct 
measure of a system's total 
thermal energy. The total 
thermal energy (sometimes 
called the total internal 
energy) of a system depends 
jointly on the temperature, 
the total number of atoms in 
the system, and the state of 
the material. (secondary to MS-

PS1-4) 

MS-PS1-6 Undertake 
a design project to 
construct, test, and 
modify a device that 
either releases or 
absorbs thermal 
energy by chemical 
processes.  

Constructing 
Explanations and 
Designing Solutions 

Constructing explanations and 
designing solutions in 6–8 
builds on K–5 experiences 
and progresses to include 
constructing explanations and 
designing solutions supported 
by multiple sources of 
evidence consistent with 
scientific ideas, principles, 
and theories. 

PS1.B:  Chemical Reactions 

 Some chemical reactions release 
energy, others store energy. (MS-PS1-

6) 

ETS1.B:  Developing Possible 
Solutions 

 A solution needs to be tested, and 
then modified on the basis of the test 
results in order to improve it. 
(secondary to MS-PS1-6) 

Energy and Matter 

 The transfer of energy 
can be tracked as 
energy flows through a 
designed or natural 
system. (MS-PS1-6) 

 

http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=1&detailid=219
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=1&detailid=219
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=7&detailid=223
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=7&detailid=223
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=7&detailid=223
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=7&detailid=223
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=7&detailid=223
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=7&detailid=223
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=7&detailid=223
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=7&detailid=223
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=7&detailid=223
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=7&detailid=223
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=7&detailid=223
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=7&detailid=223
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=7&detailid=223
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=7&detailid=223
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=7&detailid=223
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=7&detailid=235
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=7&detailid=235
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=7&detailid=235
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=7&detailid=235
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 Undertake a design project, 
engaging in the design cycle, 
to construct and/or 
implement a solution that 
meets specific design criteria 
and constraints. (MS-PS1-6) 

ETS1.C:  Optimizing the Design 
Solution 

 Although one design may not 
perform the best across all tests, 
identifying the characteristics of the 
design that performed the best in 
each test can provide useful 
information for the redesign process - 
that is, some of the characteristics 
may be incorporated into the new 
design. (secondary to MS-PS1-6) 

 The iterative process of testing the 
most promising solutions and 
modifying what is proposed on the 
basis of the test results leads to 
greater refinement and ultimately to 
an optimal solution. (secondary to MS-

PS1-6) 

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. 

Analyzing and 
Interpreting Data 

Analyzing data in 6–8 builds 
on K–5 experiences and 
progresses to extending 
quantitative analysis to 
investigations, distinguishing 
between correlation and 
causation, and basic 
statistical techniques of data 
and error analysis. 

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

  

ETS1.B:  Developing Possible 
Solutions 
There are systematic processes for 
evaluating solutions with respect to 
how well they meet the criteria and 
constraints of a problem. (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) 
ETS1.C:  Optimizing the Design 
Solution 
Although one design may not perform 
the best across all tests, identifying 
the characteristics of the design that 
performed the best in each test can 
provide useful information for the 
redesign process - that is, some of 
the characteristics may be 
incorporated into the new design. 
(MS-ETS1-3) 

  

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.  

Developing and Using 
Models 

Modeling in 6–8 builds on K–5 
experiences and progresses 
to developing, using, and 
revising models to describe, 
test, and predict more 
abstract phenomena and 
design systems. 

 Develop a model to 
generate data to test 
ideas about 
designed systems, 
including those 
representing inputs 

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) 

 Models of all kinds are 
important for testing 
solutions. (MS-ETS1-4) 

ETS1.C:  Optimizing the Design 
Solution 
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and outputs. (MS-

ETS1-4) 

  

 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) 

 

 

 Core Content Standards 

English Language Arts (ELA) 

Reading 
Literature (RL) 

 RST.6-8.3 - Follow precisely a multistep procedure when carrying out experiments, 
taking measurements, or performing technical tasks. (MS-PS1-6) 

 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). (MS-PS1-4) 

Reading 
Informational 

Texts (RI) 

Foundational 
Reading (RF) 

Writing (W)  WHST.6-8.7 - Conduct short research projects to answer a question (including a self-

generated question), drawing on several sources and generating additional related, 
focused questions that allow for multiple avenues of exploration. (MS-PS1-6) 

Speaking & 
Listening (SL) 

 

Language (L) 

Math 

Math Content 
Standards 

 

 6.NS.C.5 - Understand that positive and negative numbers are used together to 
describe quantities having opposite directions or values (e.g., temperature 
above/below zero, elevation above/below sea level, credits/debits, positive/negative 
electric charge); use positive and negative numbers to represent quantities in real-
world contexts, explaining the meaning of 0 in each situation. (MS-PS1-4) 

Math Practices 
 

 

 

K-U-D 

KNOW 
Facts, formulas, information, vocabulary 

DO 
Skills of the discipline 

Objects become cold because the object loses heat due to 
thermal transfer. 
 

The average speed of the atoms or molecules affects the 
thermal energy of the object. 

Students will: 

Use computer simulations to 
visualize cause-and-effect 
relationships between 

http://ngss.nsta.org/Practices.aspx?id=2&exampleid=476
http://ngss.nsta.org/Practices.aspx?id=2&exampleid=476
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=42&detailid=226
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=42&detailid=226
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=42&detailid=226
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=42&detailid=226
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=42&detailid=226
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=42&detailid=226
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=42&detailid=226
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=42&detailid=226
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When objects that are made of different materials, the object 
made of the best conductor of heat will feel the coolest. When 
you touch metal, the body heat from your body is conducted to 
the metal and evened out very quickly because the metal is a 
better conductor than plastic or wood. 
 

Thermal energy is the kinetic energy of moving molecules. As a 
material heats up the molecules move more until a phase 
change happens. Heat is energy transferred between 
substances due to a temperature difference between them. 
 

Heat is the name given to the flow of energy from hotter to 
cooler objects. Temperature is used to measure the amount of 
heat energy. 
 

Water changes state at 0C and at 100C. Other materials have 
melting and boiling points, temperatures, at which they change 
state. 
 

Cold is the absence of heat. Heat and cold can be thought of as 
opposite ends of a continuum. 
 

Heat moves from a warmer object to a cooler object. Heat, not 
cold, is transferred from one object to another. 
 

 

When energy is taken in to change state it increases the 
internal potential energy of the substance. It does not increase 
its kinetic energy and does not cause a rise in temperature. 
 

Chemical reactions can generate heat that makes the 
surroundings warmer or can absorb heat and make the 
surroundings colder. 
 

Heat energy is transferred from one object to another or 
transformed into another for of energy, but it never just 
disappears. 
 

temperature, particle motion, and 
state of matter. 
 

 

 

 

Analyze and interpret “Water 
Freezing” video segment. 
 

Use cause and effect 
relationships modeled with phase 
change diagrams to make 
predictions about states of 
matter. 
 

 

 

 

 

 

 

 

 

 

 

Plan and carry out an 
investigation involving 
Endothermic and Exothermic 
reactions. 
 

Plan and carry out an 
investigation involving absorbing 
and 
releasing heat. 
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UNDERSTAND 

Big ideas, generalizations, principles, concepts, ideas that transfer across situations 

Students will understand that 
 Pure substances have a unique set of identifiable physical and chemical properties.  
 Energy can be conserved as being moved from one place to another. 
 Using kinetic energy, phase change occurs as substances experience varying molecular motion 

. 
 Where chemical reactions involve regrouping of atoms that form new substances, energy 

transfers necessary to perform these functions are conserved. 
 

 

Common Student Misconceptions for this Unit 

 Students might mistakenly believe that 
 Heat and cold are different whereas cold is just the absence of heat. 
 Cold is transferred from one object to another and that cold gains coldness 
 Objects change temperature as they change state. 
 Thermal energy is not related to the kinetic energy of the molecules that make up an 

object.  
  Heat, temperature and thermal energy are the same.  
 A change of state is related to a specific temperature.  

 Students might mistakenly believe that 
 Chemical reactions always generate heat. 
 Heat can be lost, destroyed, or just disappear.  

 

Unit Assessment 

Performance Assessment (Overview only; full task in separate document) Other (Formative, 

quizzes, tests, etc.) 

As a lead landscape designer, students will undertake a design project to 
construct, test, and modify a device that absorbs thermal energy by 
chemical processes by developing a model to predict and describe 
changes in particle motion, temperature, and state of water as thermal 
energy increases.  The purpose of this task will be to explain the 
endothermic reaction of fertilizer (ammonium nitrate) and water. 

Computer simulation 
activity 

Laboratory 
investigation 

Research project-
claim, evidence, 
reasoning 

Engineering & design 
task 

Formative quiz 

Performance task 
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Supplemental Materials and Resources 

STEMScopes 

Pearson-Science Explorer-Physical Science 

 

Vocabulary 

PS 1-4:  Energy, Heat, Thermal Energy, Kinetic Energy, Potential Energy, Temperature, Total 
Internal Energy, Matter, Gas, Liquid, Molecule, Inert, Collide, Vibrate, States 

PS 1-6:  Chemical reaction 

 

 

Interdisciplinary Connections 

Math/Tech Ed:  Students would model with mathematics by reasoning abstractly and quantitatively. 

Social Studies:  Students explore/research how people utilize chemical processes that are helpful 
to the environment and not harmful to society/communities. 

 

 

Suggested Learning Plan (Unit Storyline) 

Focusing Questions Sample Lesson-Level 
Phenomena 

Scientific and 
Engineering Practices 

What students will discover and learn 
New questions and next steps 

How does the 
motion of the 
molecules that 
make up the 
substance allow 
for changes in 
state? 

Students use a 
simulator to 
visualize cause-
and-effect 
relationships 
between 
temperature, 
particle motion, 
and state of 
matter. 

Developing and 
using models 

Molecular motion occurs as 
substances undergo phase 
change/change of state.  As the 
thermal energy increases, the black 
sugar snake grows in length. 

New question: 

How does the average speed of the 
particles affect the thermal energy of 
the object and allow a change of 
state? 
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How does the 
average speed 
of the particles 
affect the 
thermal energy 
of the object and 
allow a change 
of state? 

Analyze and 
Interpret “Water 
Freezing” video  

Analyze and 
interpret data 

The average speed of the atoms or 
molecules affects the thermal energy 
of the object and can cause a change 
in state.  As the thermal energy 
increases, a chemical reaction occurs 
and a new substance is formed 
(carbonate, carbon dioxide gas and 
water vapor) 

New question:   

How is energy from one place to 
another? 

How can energy 
be transferred 
from one place 
to another? 

Students use 
cause and effect 
relationships 
modeled with 
phase change 
diagrams to make 
predictions about 
states of matter. 

Analyze and 
interpret data 

Kinetic energy is the energy of motion 
and energy can be moved from one 
place to another.  Particle motion 
increases when chemical reaction 
takes place. 

New question: 

How do students know a chemical 
reaction has occurred? 

How do 
students know a 
chemical 
reaction has 
occurred? 

Lab investigation 
involving 
Endothermic and 
Exothermic 
Reactions 

Obtain and 
Evaluate/Analyze 
data 

Students need to know the signs that a 
chemical reaction has 
occurred.  When a chemical reaction 
occurs, the product has a new identity 
(black snake).  

New question:   

How is heat transferred to make 
objects warm or cold? 

How is heat 
transferred in 
chemical 
reactions to 

Lab investigation 
involving 
absorbing & 
releasing heat 

Obtain and 
Evaluate/Analyze 
data 

Objects become cold because the 
object loses heat due to heat 
transfer.  When objects that are made 
of different materials, the object made 
of the best conductor of heat will feel 
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make objects 
warm or cold? 

the coolest.  Approximately after 20  
minutes of the initial addition of heat to 
the reactants, the chemical reactions 
cease and a new product is created.  

    

 

Revision History 

Revision Date Explanation of change(s) made to document 
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8th Grade Science 

Unit 2:  Interactions of Matter and Energy Performance Task 

Performance Task: Each Unit Must Contain a Performance Task Assessment, 

Please refer to Jay McTighe’s “Designing Authentic Performance Tasks” Resource  to Guide your Performance Task 
Development.  Key Design Questions Summarized Below: 

 

Key questions to consider when designing the PT: 
 

What goal will be assessed through this performance task? 

 

Students will  undertake a design project to construct, test, and modify a device that absorbs 
thermal energy by chemical processes by developing a model to predict and describe changes in 
particle motion, temperature, and state of water as thermal energy increases.  The purpose of this 
task will be to explain the endothermic reaction of fertilizer (ammonium nitrate) and water. 
 

What important qualities must a student demonstrate to show attainment of the identified goal(s)? 

 

 Analyze and interpret data to determine similarities and differences in several design 
solutions to identify the best characteristics of each to create a better design solution using 
endothermic reactions between ammonium nitrate (fertilizer) and water.  

 Develop a model to describe unobservable mechanisms such as chemical reactions that 
occur when fertilizer is used in landscaping. 

 Using the cross-cutting concepts of energy and matter and cause and effect, justify how the 
relationships/transfer of energy can be predicted/tracked as energy flows through a natural 
or designed system that can capture and store cool rainwater for future use. 

 By applying Constructing Explanations and Designing Solutions of Science and Engineering 
Practices, develop, use and revise models to describe, test, and predict more abstract 
phenomena and design systems when describing the specific challenges behind using 
fertilizer with ammonium nitrate in a hot climate to minimize evaporation.   

 

Is the task incorporating the 21st century competencies? 

 

 This activity requires students to have the following learning and thinking skills: 
o Critical and creative thinking 
o Data analysis 
o Problem Solving 

 This activity requires students to have the following digital-age literacy skills: 
o Interactive communication 
o Technology and tools 

 This activity requires students to have the following personal and social responsibility skills: 
o Teamwork 
o Productivity  
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How will the task involved “higher order thinking?”, as defined by Webb’s Depth of Knowledge. Ask 
yourself, does the task demand thoughtful application of knowledge and skill, not just recall. 
 

 The task will require students to apply skills from levels 3 and 4 from the DOK.   
o Investigate, evaluate, describe, conclude, compile, illustrate 
o Analyze, evaluate, construct a design proposal that requires specifying a problem  

 

How will students demonstrate their understanding?  
 

Students can demonstrate their understanding through student choice in the form of a 
written/creation of an explanation, flowchart or outline and a construction of a model, diorama or a 
multimedia presentation for demonstration of the explanation.   
 

Is there a tangible product and/or performance that will serve as evidence of learning? 

 

There will be a tangible product that will vary from person/group depending on the student’s 
preferred method of demonstrating understanding. There may be a written/creation of an 
explanation, flowchart or outline and a construction of a model, diorama or a multimedia 
presentation for demonstration of the explanation.   
 

How will the task establish an authentic context for student performance? Use G.R.A.S.P.S format. 
 

 See next page 
 

How will student performance be evaluated? 

 

 A rubric will be provided and used to evaluate student work. 
 

How will the task be differentiated? 

 

 Students can choose their method to demonstrate their understanding. Students may 
choose to write an explanation, design a flowchart or create an outline and then construct a 
model, diorama or a multimedia presentation for demonstration of the explanation.   

 Graphic organizers/interactive notebooks can also be utilized to students that need more 
structure.   

 Students can be given specific, established templates to start/complete then modify based 
on ability. 
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Constructing the PT Scenario Using G.R.A.S.P.S. 
Use the following prompts to design the PT:  

Goal:   
The goal is to undertake a design project to construct, test, and modify a device that absorbs 
thermal energy by chemical processes by developing a model to predict and describe changes in 
particle motion, temperature, and state of water as thermal energy increases.   
 

Role:  
You are the lead landscape designer of a very reputable landscape company working on a 
challenging project for a private homeowner.  You are responsible for working directly with the 
client to keep them informed and to get their feedback on the landscape design as the project 
progresses. 
 

Audience: 
Your client lives in a home situated at a high elevation, among rocky cliffs, and in an area with 
direct sunlight and high temperatures who wants to  include several plants that require large 
amounts of water in order to survive.  
 

Situation: 
The challenge involves dealing with an area where the climate is hot, but it rains often.  There is 
little tree cover and always direct sunlight on the property.  The client’s demands are presenting a 
bit of a challenge because they want to include several plants that require large amounts of water 
in order to survive.  Your need to help the client understand the specific challenges their project 
presents based on the fact that it will be difficult to maintain an ample supply of water in these 
conditions.   
 

Product/Performance and Purpose: 
You need to develop a model/device that absorbs thermal energy by chemical processes so that 
you will be able to explain the endothermic reaction of fertilizer (ammonium nitrate) and water in 
order to minimize evaporation in a hot climate and to capture and store cool rainwater for future 
use. 
 

Standard and Criteria for Success 

A successful result will include a highly valid investigation and subsequent model/device for the 
intended purpose.  The design needs to clearly and fully address all components of the purpose of 
the assignment based on the rubric provided. 
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Wolcott Science Grade 8 UNIT 3 ORGANIZER 
 

Grade/Subject Grade 8/Science 

Unit Title Motion and Stability:  Forces and Energy 

Overview of 
Unit 

Students will study forces, their effect on motion, the energy involved and how 
speed affects this energy in motion.  Students will also learn that energy is always 
conserved. 

Pacing  6-8 weeks approximately 

 

Background Information For The Teacher (Unit Overview) 

Rationale:  Understanding that the change in an object’s force and motion depends on the mass of 
the object and the sum of the forces acting on that object is evident of how objects react when they 
collide.  This also includes how an increase in the speed of an object affects the kinetic energy 
more significantly than a change in the mass.  This will support the claim that when the kinetic 
energy of an object changes, energy is transferred to or from the object or converted from/stored as 
potential energy.  This understanding relates to all things; seat belt/car collisions, sports, rockets 
and satellites, interplanetary objects. 
 

Key Learning/Big Ideas: 
 

 How do we know that forces exist if we can not see them? 
 What evidence can we collect to show that forces exist between objects that are not in 

contact? 
 What affects and/or changes an object’s motion and energy? 
 How can we predict the effect of forces on the motion of objects such as why will colliding 

objects change directions? 

Why is this learning relevant/important (including connections to previous topics/units, 
etc.)? 
 

 Pre-Unit Connections 

In unit 2, students learned about the energy involved in the interactions of matter; including 
endo/exothermic reactions and the conservation of that energy. 
 

 Post-Unit Connections 

In unit 4, students will learn about the factors involved in the interactions of various forces, force 
fields and digital and analog waves. 
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Targeted Performance Expectation Bundle 

Students who demonstrate understanding can: 
 

MS-PS2-1  Apply Newton’s Third Law to design a solution to a problem involving the motion 
of two colliding objects.*  
 

MS-PS2-2 Plan an investigation to provide evidence that the change in an object’s motion 
depends on the sum of the forces on the object and the mass of the object.  
 

MS-PS3-1 Construct and interpret graphical displays of data to describe the relationships of 
kinetic energy to the mass of an object and to the speed of an object. 
 

MS-PS3-5 Construct, use, and present arguments to support the claim that when the kinetic 
energy of an object changes, energy is transferred to or from the object.  
 

MS-PS3-2 Develop a model to describe that when the arrangement of objects interacting at a 
distance changes, different amounts of potential energy are stored in the system. 

 

Essential Question(s) and Anchoring Phenomenon 

Essential Question (Driving Question) 
 How can the physical interactions between objects and within objects be described and used 

to solve problems? 

 Why will some objects keep moving while others fall to the ground?  Why are some 
materials attracted to each other while others are not? 

 

Anchor Phenomena: 
 

Atlas V Launch Highlights 
 

Target Explanation/Model 
Students will model using a 3 view (before, during, after): 
 Forces and energy acting on the rocket before initial launch sequence  
 Forces and energy acting on the rocket during the launch sequence before lift-off and also 

before rocket leaves earth’s escape velocity 
 Forces and energy acting on the rocket after the rocket leaves earth’s escape velocity 
 Detailed explanations (written or labeled on their models) of the following: 

http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=148
http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=149
http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=158
http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=166
http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=160
https://www.youtube.com/watch?v=J4yaVlTCjIE
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 identification of Newton’s Laws during each stage including; balanced/unbalanced forces, 
friction, gravity, air resistance, velocity/speed  

 changes of the forces and how they are related to potential to kinetic energy 
 what chemical reactions are occurring during each stage including transfer of energy and 

their relationship (combustion reactions/thermal energy)  
 

Sample “Gotta Have Checklist”  
 Newton’s Third Law of Motion 
 Changes in Motion, Force and Direction 
 Kinetic Energy 
 Energy Transfer in Motion 
 Potential Energy 
 Energy Transfer Between Objects 

 

3 Dimensions of Performance Expectations 

Performance 
Expectation 

Science and 
Engineering 

Practices 

Disciplinary Core Ideas 
Cross-Cutting 

Concepts 

MS-PS2-1  Apply 
Newton’s Third Law 
to design a solution 
to a problem 
involving the motion 
of two colliding 
objects.  

Constructing 
Explanations and 
Designing Solutions 

Constructing explanations and 
designing solutions in 6–8 
builds on K–5 experiences and 
progresses to include 
constructing explanations and 
designing solutions supported 
by multiple sources of 
evidence consistent with 
scientific ideas, principles, and 
theories. 

 Apply scientific ideas 
or principles to design 
an object, tool, 
process or system. 
(MS-PS2-1) 

 

PS2.A:  Forces and Motion 

 For any pair of 
interacting objects, the 
force exerted by the first 
object on the second 
object is equal in 
strength to the force that 
the second object exerts 
on the first, but in the 
opposite direction 
(Newton’s third law). (MS-

PS2-1) 

Systems and System 
Models 

 Models can be used 
to represent systems 
and their 
interactions—such as 
inputs, processes 
and outputs—and 
energy and matter 
flows within systems. 
(MS-PS2-1) 

Connections to Engineering, Technology, and Applications of Science 

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

 The uses of 
technologies and any 
limitations on their 
use are driven by 
individual or societal 
needs, desires, and 
values; by the 
findings of scientific 
research; and by 
differences in such 
factors as climate, 
natural resources, 
and economic 
conditions. (MS-PS2-1) 
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MS-PS2-2 Plan an 
investigation to 
provide evidence 
that the change in 
an object’s motion 
depends on the sum 
of the forces on the 
object and the mass 
of the object.  

Planning and Carrying 
Out Investigations 

Planning and carrying out 
investigations to answer 
questions or test solutions to 
problems in 6–8 builds on K–5 
experiences and progresses to 
include investigations that use 
multiple variables and provide 
evidence to support 
explanations or design 
solutions. 

 Plan an investigation 
individually and 
collaboratively, and in 
the design: identify 
independent and 
dependent variables 
and controls, what 
tools are needed to 
do the gathering, how 
measurements will be 
recorded, and how 
many data are 
needed to support a 
claim. (MS-PS2-2) 

Connections to 
Nature of Science 
Science Knowledge Is 
Based on Empirical 
Evidence 

 Science knowledge is 
based upon logical 
and conceptual 
connections between 
evidence and 
explanations. (MS-PS2-

2) 

PS2.A:  Forces and Motion 

 The motion of an object 
is determined by the sum 
of the forces acting on it; 
if the total force on the 
object is not zero, its 
motion will change. The 
greater the mass of the 
object, the greater the 
force needed to achieve 
the same change in 
motion. For any given 
object, a larger force 
causes a larger change 
in motion. (MS-PS2-2) 

 All positions of objects 
and the directions of 
forces and motions must 
be described in an 
arbitrarily chosen 
reference frame and 
arbitrarily chosen units of 
size. In order to share 
information with other 
people, these choices 
must also be shared. 
(MS-PS2-2) 

Stability and Change 

 Explanations of 
stability and change 
in natural or 
designed systems 
can be constructed 
by examining the 
changes over time 
and forces at 
different scales. (MS-

PS2-2) 

 

MS-PS3-1 
Construct and 
interpret graphical 
displays of data to 
describe the 
relationships of 
kinetic energy to the 
mass of an object 
and to the speed of 
an object.  

Analyzing and 
Interpreting Data 

Analyzing data in 6–8 builds on 
K–5 experiences and 
progresses to extending 
quantitative analysis to 
investigations, distinguishing 
between correlation and 
causation, and basic statistical 
techniques of data and error 
analysis. 

 Construct and 
interpret graphical 
displays of data to 
identify linear and 

PS3.A:  Definitions of 
Energy 

 Motion energy is 
properly called kinetic 
energy; it is proportional 
to the mass of the 
moving object and grows 
with the square of its 
speed. (MS-PS3-1) 

 

Scale, Proportion, and 
Quantity 

 Proportional 
relationships (e.g. 
speed as the ratio of 
distance traveled to 
time taken) among 
different types of 
quantities provide 
information about the 
magnitude of 
properties and 
processes.(MS-PS3-1) 
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nonlinear 
relationships. (MS-PS3-

1) 

MS-PS3-5 
Construct, use, and 
present arguments 
to support the claim 
that when the kinetic 
energy of an object 
changes,energy is 
transferred to or 
from the object.  

Engaging in Argument 
from Evidence 

Engaging in argument from 
evidence in 6–8 builds on K–5 
experiences and progresses to 
constructing a convincing 
argument that supports or 
refutes claims for either 
explanations or solutions about 
the natural and designed 
world(s). 

 Construct, use, and 
present oral and 
written arguments 
supported by 
empirical evidence 
and scientific 
reasoning to support 
or refute an 
explanation or a 
model for a 
phenomenon. (MS-PS3-

5) 

Connections to 
Nature of Science 
Science Knowledge Is 
Based on Empirical 
Evidence 

 Science knowledge is 
based upon logical 
and conceptual 
connections between 
evidence and 
explanations. (MS-PS3-

5) 

 

PS3.B:  Conservation of 
Energy and Energy Transfer 

 When the motion energy 
of an object changes, 
there is inevitably some 
other change in energy 
at the same time. (MS-

PS3-5) 

Energy and Matter 

 Energy may take 
different forms (e.g. 
energy in fields, 
thermal energy, 
energy of motion). 
(MS-PS3-5) 

 

MS-PS3-2 Develop 
a model to describe 
that when the 
arrangement of 
objects interacting 
at a distance 
changes, different 
amounts of potential 

Developing and Using 
Models 

Modeling in 6–8 builds on K–5 
experiences and progresses to 
developing, using, and revising 
models to describe, test, and 
predict more abstract 
phenomena and design 
systems. 

PS3.A:  Definitions of 
Energy 

 A system of objects may 
also contain stored 
(potential) energy, 
depending on their 
relative positions. (MS-

PS3-2) 

Systems and System 
Models 

 Models can be used 
to represent systems 
and their 
interactions—such as 
inputs, processes 
and outputs—and 
energy and matter 
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energy are stored in 
the system.   Develop a model to 

describe 
unobservable 
mechanisms. (MS-PS3-

2) 

 

PS3.C:  Relationship 
Between Energy and Forces 

 When two objects 
interact, each one exerts 
a force on the other that 
can cause energy to be 
transferred to or from the 
object. (MS-PS3-2) 

flows within systems. 
(MS-PS3-2) 

 

 Core Content Standards 

English Language Arts (ELA) 

Reading 
Literature (RL) 

 RST.6-8.1 - Cite specific textual evidence to support analysis of science and technical 

texts. (MS-PS2-1), (MS-PS3-1), (MS-PS3-5) 

 RST.6-8.3 - Follow precisely a multistep procedure when carrying out experiments, 
taking measurements, or performing technical tasks. (MS-PS2-1), (MS-PS2-2) 

 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). (MS-PS3-1) 

 

Reading 
Informational 

Texts (RI) 

Foundational 
Reading (RF) 

Writing (W)  WHST.6-8.1 - Cite specific textual evidence to support analysis of science and 
technical texts. (MS-PS2-2), (MS-PS3-5) 

 WHST.6-8.7 - Conduct short research projects to answer a question (including a self-
generated question), drawing on several sources and generating additional related, 
focused questions that allow for multiple avenues of exploration. (MS-PS2-1) 

Speaking & 
Listening (SL) 

 SL.8.5 - Integrate multimedia and visual displays into presentations to clarify 

information, strengthen claims and evidence, and add interest. (MS-PS3-2) 

Language (L) 

Math 

Math Content 
Standards 

 

 6.EE.A.2 - Write, read, and evaluate expressions in which letters stand for numbers. 
(MS-PS2-1), (MS-PS2-2) 

 6.NS.C.5 - Understand that positive and negative numbers are used together to 
describe quantities having opposite directions or values (e.g., temperature 
above/below zero, elevation above/below sea level, credits/debits, positive/negative 
electric charge); use positive and negative numbers to represent quantities in real-
world contexts, explaining the meaning of 0 in each situation. (MS-PS2-1) 

 6.RP.A.1 - Understand the concept of a ratio and use ratio language to describe a 

ratio relationship between two quantities. (MS-PS3-1), (MS-PS3-5) 

 6.RP.A.2 - Understand the concept of a unit rate a/b associated with a ratio a:b with b 
â‰  0, and use rate language in the context of a ratio relationship. (MS-PS3-1) 

 7.EE.B.3 - Solve multi-step real-life and mathematical problems posed with positive 
and negative rational numbers in any form (whole numbers, fractions, and decimals), 
using tools strategically. Apply properties of operations to calculate with numbers in 
any form; convert between forms as appropriate; and assess the reasonableness of 
answers using mental computation and estimation strategies. (MS-PS2-1), (MS-PS2-2) 
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 7.EE.B.4 - Use variables to represent quantities in a real-world or mathematical 
problem, and construct simple equations and inequalities to solve problems by 
reasoning about the quantities. (MS-PS2-1), (MS-PS2-2) 

 7.RP.A.2 - Recognize and represent proportional relationships between quantities. 
(MS-PS3-1), (MS-PS3-5) 

 8.EE.A.1 - Know and apply the properties of integer exponents to generate equivalent 
numerical expressions. (MS-PS3-1) 

 8.EE.A.2 - Use square root and cube root symbols to represent solutions to equations 
of the form xÂ² = p and xÂ³ = p, where p is a positive rational number. Evaluate 
square roots of small perfect squares and cube roots of small perfect cubes. Know 
that âˆš2 is irrational. (MS-PS3-1) 

 8.F.A.3 - Interpret the equation y = mx + b as defining a linear function, whose graph 
is a straight line; give examples of functions that are not linear.(MS-PS3-1), (MS-PS3-5) 

Math Practices 
 

 MP.2 - Reason abstractly and quantitatively. (MS-PS2-1), (MS-PS2-2), (MS-PS3-1), (MS-PS3-5) 

 

K-U-D 

KNOW 
Facts, formulas, information, vocabulary 

DO 
Skills of the discipline 

A force is a push or a pull that acts on an object 
with strength and direction. 
 

An object at rest will remain at rest until acted upon 
by an unbalanced force. 
 

Forces are exerted on each other through fields 
even though they are not in contact.  Gravitational 
interactions are always attractive and can act at a 
distance. 
 

Whenever objects interact with each other, they 
exert forces upon each other.  These forces are 
called action and reaction forces. 

Two forces of the same strength (value) must be 
acting on the same object in opposite directions at 
the same time to cancel one another out. 

The kinetic energy of an object depends on both 
the speed and mass of the object not the size, 
shape, materials or direction of motion. The more 
mass and speed the more kinetic energy. 

 

Interpret force motion diagrams in one 
dimension, either vertical or horizontal. 
 

Demonstrate objects interacting in action-
reaction force pairs in a system using a 
slingshot apparatus. 
 

Carry out an investigation to provide evidence 
that the change in an object’s motion 
depends on the sum of the forces on the 
object and the mass of the object. 
 

Solve a problem involving motion of colliding 
objects. 
 

Scientific Investigation:  Effect of mass. 
 

Students must construct and interpret 
graphical displays of data that describe the 
relationship between kinetic energy and the 
mass and speed of an object. 
 

Present arguments to support the claim that 
when the kinetic energy of an object changes, 
energy is transferred to or from the object. 
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Objects at rest have potential energy and can be 
transformed into kinetic energy if a force causes 
motion.  Energy can be moved from one place to 
another and is always conserved. 

The speed of an object indicates the amount of 
energy it has.  The more speed an object has, the 
more energy it has. 

Heavy and light objects fall at the same rate - the 
acceleration due to gravity is the same on both 
objects. 

 

Present arguments to support the claim that 
when the kinetic energy of an object changes, 
energy is transferred to or from the object. 
 

Develop a model to describe that when the 
arrangement of objects interacting at a 
distance changes, different amounts of 
potential energy are stored in the system. 

UNDERSTAND 

Big ideas, generalizations, principles, concepts, ideas that transfer across situations 

Students will understand that 
 Newton’s three laws of motion explain the motion of all things. 
 A force is an interaction between objects, not a property that resides in that object. 
 Force and energy are two different concepts and cannot be transformed into each other. 
 Energy can transform between potential energy (stored)  and kinetic energy (energy of motion) 

and that energy can be transferred from one substance to another or from one place to another. 
 Speed is a measurement of kinetic energy. 
 Energy is neither created or destroyed.  It may change forms but is always conserved. 
 The gravitational potential energy of an object depends on both the distance of the object above 

the earth and the mass of the object. It does not depend on the speed of the object. 

 

Common Student Misconceptions for this Unit 

 Students might mistakenly believe that 
 inanimate objects, such as a desktop or a chair, do not exert force. 
 a force is not a property of an object, can not become part of the object or something that 

resides within an object.  
 Students might mistakenly believe that 

 when force arrows are used to represent opposing forces, the greater force does not win, 
so the total force is equal to the value of the greater force. 

 two forces acting in opposite directions will not cancel each other no matter what their 
strengths are. 

 Students might mistakenly believe that 
 a lighter object has more kinetic energy than a heavier object because lighter objects 

move faster than heavier objects. 
  the kinetic energy of an object depends on its size.  

 Students might mistakenly believe that 
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 energy can be created, destroyed or transferred into a force. 
 an object at rest has no energy.  

 Students might mistakenly believe that 
 the gravitational potential energy of an object depends on the speed of the object. 
 heavier objects fall faster than lighter ones from the same height on earth. 
 objects cannot contain stored energy. 

 Students might mistakenly believe that 
 energy can be transferred into a force.  
 when an object does something its energy is used up. 
 objects can only interact when they are in contact. 

 

Unit Assessment 

Performance Assessment (Overview only; full task in separate document) Other (Formative, 

quizzes, tests, etc.) 

Students will demonstrate their knowledge of force and motion by planning 
an investigation to simulate and study the forces involved in an auto collision. 
Students will also design a solution to make an automobile collision safer for 
the passengers by reducing the change in motion caused by the force from 
the colliding vehicles. 

Computer 
simulation activity 

Laboratory 
investigation 

Research project-
claim, evidence, 
reasoning 

Engineering & 
design task 

Formative quiz 

Performance task 

 

Supplemental Materials and Resources 

Pitsco Straw rocket challenge kit 
Model car - carry out investigations 

STEMScopes 

Pearson-Science Explorer-Physical Science 

 

Vocabulary 

MS-PS2-1, MS-PS2-2 & MS-PS3-3:  force, motion 

MS-PS2-1 & MS-PS2-2: Newton, Newton’s 1st Law, Newton’s 2nd Law, Newton’s 3rd Law, motion 

MS-PS2-2:  direction, reference frame 

MS-PS3-1, MS-PS3-2 & MS-PS3.5:  energy, kinetic energy 

MS-PS3-1:  speed, proportional relationships, magnitudes 

MS-PS3-2:  systems, potential energy, relation positions, escape velocity 
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Interdisciplinary Connections 

Math/Tech Ed:  Students model with mathematics by reasoning abstractly and quantitatively. 

Social Studies:  Students explore/research how people utilize chemical processes that are helpful 
to the environment and not harmful to society/communities. 

 

Suggested Learning Plan (Unit Storyline) 

Focusing 
Questions 

Sample Lesson-Level 
Phenomena 

Scientific and 
Engineering Practices 

What students will discover and 
learn 

New questions and next steps 

What is a force 
and how does 
it affect an 
object? 

Interpret force motion 
diagrams in one 
dimension, either vertical 
or horizontal. 

Developing and 
using models 

Force is a push or a pull that 
acts on an object with strength 
and direction. Some forces such 
as gravity can act at a 
distance.  There are many 
forces and factors involved with 
the launching of a rocket such 
as action-reaction forces, 
friction, air resistance and 
gravity. 
 

New Question: 
If a force acts on an object, how 
far will it move? 
 

If a force acts 
on an object, 
how far will it 
move? 

Carry out an investigation 
to provide evidence that 
the change in an object’s 
motion depends on the 
sum of the forces on the 
object and the mass of 
the object. 

Obtain and 
Evaluate/Analyze 
data 

Object’s motion depends on the 
sum of the forces on the object 
and the mass of the object.  The 
mass of the rocket and the 
amount of force necessary for it 
to launch out of earth’s 
gravitational pull must be 
proportional.  
 

New Question: 
Where do forces come from and 
how do they work with one or 
more objects? 
 

Where do 
forces come 
from and how 

Demonstrate objects 
interacting  in action-
reaction force pairs in a 

Developing and 
using models 

Forces result from interactions, 
they are not a property of an 
object.  Whenever two objects  
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do they work 
with one or 
more objects? 
 

system using a slingshot 
apparatus. 

interact with each other, they 
exert forces upon each 
other.  These forces are called 
action and reaction forces.  
There are many forces and 
factors involved with the 
launching of a rocket such as 
action-reaction forces, friction, 
air resistance/wind shear and 
gravitational attraction. 
 

 

New Question: 
When forces cause objects to 
collide, what are the results of 
the collision? 

When forces 
cause objects 
to collide, what 
are the results 
of the collision? 

Solve a problem involving 
motion of colliding 
objects-falling stars 
(meteoroids) 

Constructing 
Explanations and 
Designing 
Solutions  

Energy can be transferred from 
one substance to another or 
from one place to 
another.  Connecting the 
collisions of the rocket with 
earth’s atmosphere and outer 
space. 
 

New Question:  
What is kinetic energy and what 
makes it large or small amount? 
 

What is kinetic 
energy and 
what makes it 
large or small 
amount? 

Scientific 
Investigation:  Effect of 
mass (velocity and 
acceleration of larger 
vehicles versus smaller 
ones) 

Obtain and 
Evaluate/Analyze 
data 

The kinetic energy of an object 
depends on both the speed and 
mass of the object. The more 
mass and speed the more 
kinetic energy the object 
has.  Kinetic energy depends on 
does not depend on  the size, 
shape, materials or direction of 
motion.   
 

New Question:   
How does mass and speed 
affect kinetic energy of an 
object? 
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How does 
mass and 
speed affect 
kinetic energy 
of an object? 

Students must 
construct  and interpret 
graphical displays of data 
that describe the 
relationship between 
kinetic energy and the 
mass and speed  of an 
object. 

Obtain and 
Evaluate/Analyze 
data 

There is a  relationship between 
kinetic energy and the mass 
and speed  of an object. 
The relationship is the more 
mass and speed an object has 
the more kinetic energy it 
has.  The mass of the rocket 
and the speed directly 
correlates to the amount of 
kinetic energy involved. 
 

New Question:   
Are there different kinds of 
motion energy? 

Are there 
different kinds 
of motion 
energy? 

Present arguments to 
support the claim that 
when the kinetic energy of 
an object changes, 
energy is transferred to or 
from the object. 

Obtaining, 
Evaluating, and 
Communicating 
Information  

Potential energy is stored 
energy and kinetic energy is the 
energy of motion.  
 

New Question:   
Can one energy be changed or 
transformed into the other 
energy or disappear? 

Can one 
energy be 
changed or 
transformed 
into the other 
energy or 
disappear? 
 

Present arguments to 
support the claim that 
when the kinetic energy of 
an object changes, 
energy is transferred to or 
from the object. 

Obtaining, 
Evaluating, and 
Communicating 
Information  

Energy can transform from 
kinetic energy into potential and 
from potential energy into 
kinetic. Energy can be moved 
from one place to another and 
is always conserved. 
 

New Question:   
Does gravitational potential 
energy depend on the path and 
speed at which the object is 
moving? 
 

Does 
gravitational 
potential 
energy depend 
on the  path 
and speed at 
which the 
object is 
moving? 
 

Develop a model to 
describe that when the 
arrangement of objects 
interacting at a distance 
changes, different 
amounts of potential 
energy are stored in the 
system. 

Developing and 
using models 

Gravitational force of Earth on 
objects, these objects are pulled 
toward the center of Earth. The 
gravitational potential energy of 
an object depends on both the 
distance of the object above the 
earth and the mass of the 
object. It does not depend on 
the speed of the object. 
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8th Grade Science 

Unit 3:  Motion and Stability:  Forces and Energy Performance Task 

Performance Task: Each Unit Must Contain a Performance Task Assessment, 

Please refer to Jay McTighe’s “Designing Authentic Performance Tasks” Resource  to Guide your Performance Task 
Development.  Key Design Questions Summarized Below: 

 

Key questions to consider when designing the PT: 
 

What goal will be assessed through this performance task? 

 

Students will demonstrate their knowledge of force and motion by planning an investigation to 
simulate and study the forces involved in an auto collision. Students will also demonstrate their 
knowledge of force and motion by designing a solution to make an automobile collision safer for the 
passengers by reducing the change in motion caused by the force from the colliding vehicles. 

What important qualities must a student demonstrate to show attainment of the identified goal(s)? 

 Plan an investigation individually and collaboratively, and in the design by applying the 
Science & Engineering practice of producing data related to the forces involved in the 
collision of two automobiles. 

 Analyze and interpret data and draw conclusions from the data by applying the Science & 
Engineering practice of constructing an explanation that includes qualitative or quantitative 
relationships between variables that describe a phenomenon. 

 Using the cross-cutting concepts of stability and change and energy and matter, students 
will design a solution that would reduce the amount of injuries sustained or loss of life due to 
vehicle accidents. 

 

Is the task incorporating the 21st century competencies? 

 

 This activity requires students to have the following learning and thinking skills: 
o Critical and creative thinking 
o Data analysis 
o Problem Solving 

 This activity requires students to have the following digital-age literacy skills: 
o Interactive communication 
o Technology and tools 

 This activity requires students to have the following personal and social responsibility skills: 
o Teamwork 
o Productivity  
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How will the task involved “higher order thinking?”, as defined by Webb’s Depth of Knowledge. Ask 
yourself, does the task demand thoughtful application of knowledge and skill, not just recall. 
 

 The task will require students to apply skills from levels 3 and 4 from the DOK.   
o Investigation, evaluation, report, conclude 
o Analyze and evaluate design proposal 

 

How will students demonstrate their understanding? 

 

 Students can demonstrate their understanding through student choice in the form of a 
research proposal, poster presentation, multimedia presentation, or create a model of a 
physical device.  

 

Is there a tangible product and/or performance that will serve as evidence of learning? 

 

 There will be a tangible product that will vary per person/group depending on the group’s 
preferred method of demonstrating their understanding. There may be research proposals, 
device designs/creations, multimedia presentations, etc.  

 

How will the task establish an authentic context for student performance? Use G.R.A.S.P.S format. 
 

 See next page 
 

How will student performance be evaluated? 

 

 A rubric will be provided and used to evaluate student work. 
 

How will the task be differentiated? 

 

 Students can choose their method to demonstrate their understanding. Students may 
choose to write an research proposal, poster presentation, multimedia presentation, or 
create a model of a physical device.  

 Graphic organizers/interactive notebooks can also be utilized to students that need more 

structure.   
 Students can be giving specific, established designs to build then modify. 
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Constructing the PT Scenario Using G.R.A.S.P.S. 
Use the following prompts to design the PT:  

Goal:   
Your task is to demonstrate your knowledge of force and motion by designing a solution to make an 
automobile collision safer for the passengers by reducing the change in motion caused by the force 
from the colliding vehicles. 
 

Role:  
As a leading automobile safety inspector, you have been asked to design a solution to make an 
automobile collision safer for the passengers by reducing the change in motion caused by the force 
from the colliding vehicles. 
 

Audience: 
Your client is a major car manufacturer looking to redesign their safety features. 
 

Situation: 

A major automobile manufacturer has consistently received low safety ratings from Consumer 
Reports. If they do not address increasing the safety feature of their car design, they are at risk of 
losing sales or having to discontinue making the car all together. The manufacturer is looking to 
hire designers to help them address this major issue.  The context you find yourself in is a position 
to be  part of a leading safety design team who has been hired to improve vehicle safety for this 
manufacturer. 
 

Product/Performance and Purpose: 
You need to develop a research proposal, poster presentation, multimedia presentation, or create a 
model of a physical device to present a solution to make an automobile collision safer for the 
passengers by reducing the change in motion caused by the force from the colliding vehicles. 
 

Standard and Criteria for Success 

A successful result will include a plan that is a highly valid investigation for the intended 
purpose.  The design needs to clearly and fully address all components of the purpose of the 
assignment based on the rubric provided. 
 

 
 
 
 


