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Energy and Forces in Motion 
In this unit, students develop a conceptual understanding of Newton’s 3 laws. Daily life provides students with many experiences                   
through which they can see evidence of forces and energy changes and observe how objects move (for example, riding in cars,                     
participating in sports activities, visiting amusement parks).  Students investigate different forces, how those forces change the                
motion of objects and energy, and the different forms energy can take. 

Recommended Pacing:   8 Weeks 

NJSLS Standards Addressed/ Technology Integration 

RI.6.3 CCSS.ELA-LITERACY.RI.6.3 
Analyze in detail how a key individual, event, or idea is introduced, illustrated, and elaborated in a text (e.g., through examples or anecdotes). 

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

understanding of a topic or issue. 

RI.6.8 CCSS.ELA-LITERACY.RI.6.8 
Trace and evaluate the argument and specific claims in a text, distinguishing claims that are supported by reasons and evidence from claims 

that are not. 

W 6.1.A Introduce claim(s) and organize the reasons and evidence clearly. 

W 6.1.B Support claim(s) with clear reasons and relevant evidence, using credible sources and demonstrating an understanding of the topic or text. 

W 6.3 Follow precisely a multistep procedure when carrying out experiments taking measurements, or performing technical tasks. 

W 6.7 Conduct short research projects to answer a question, drawing on several sources and refocusing the inquiry when appropriate. 
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SL 6.1 Engage effectively in a range of collaborative discussions (one-on-one, in groups, and teacher-led) with diverse partners on grade 6 topics, 

texts, and issues, building on others' ideas and expressing their own clearly. 

SL.6.1.C Pose and respond to specific questions with elaboration and detail by making comments that contribute to the topic, text, or issue under 

discussion. 

SL 6.3 Delineate a speaker's argument and specific claims, distinguishing claims that are supported by reasons and evidence from claims that are not. 

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

RP.A.3.B Solve unit rate problems including those involving unit pricing and constant speed.For example, if it took 7 hours to mow 4 lawns, then at that 

rate, how many lawns could be mowed in 35 hours? At what rate were lawns being mowed? 

6.NS.C.5 Understand that positive and negative numbers are used together to describe quantities having opposite directions or values; use positive and 

negative numbers to represent quantities in real-world contexts, explaining the meaning of 0 in each situation. (MS-PS2-1) 

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

7.EE.B.3 Solve multi-step real-life and mathematical problems posed with positive and negative rational numbers in any form, 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 computations and estimation strategies. (MS-PS2-1) (MS-PS2-2) 

7.E.E.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). 

MP.2 Reason abstractly and Quantitatively. (MS-PS2-1), (MS-PS2-2), (MS-PS2-2-3) 

8.2.8.A.2  Examine a system, consider how each part relates to other parts, and discuss a part to redesign to improve the system. 

8.2.2.A.5  Collaborate to design a solution to a problem affecting the community. 

8.2.8.C.1  Explain how different teams/groups can contribute to the overall design of a product. 

8.2.8.C.2  Explain the need for optimization in a design process.  
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8.2.8.D.1  Design and create a product that addresses a real world problem using a design process under specific constraints. 

Essential Questions  Enduring Understandings 

● What do you know about energy, forces, and motion? 
● Why do objects speed up, slow down, or change direction? 
● How can magnets affect motion?  
● How can we predict if the motion of an object will change or 

stay the same? 
● How can gravity affect the motion of objects on Earth? 
● How would a ball move if you threw it in space? 
● What happens to the energy of an object when two objects 

collide? 
● How do energy transformations inform the design of a roller 

coaster? 
● How do people use an understanding of energy, forces, and 

motion to make predictions and design tools to make the 
world safe, enjoyable, and accessible? 

 

 

 

1a. Energy can change form and be transferred between objects. 
1b. Change in motion depends on the sum of the forces on an object and its mass. 
1c. Collisions can transfer energy between objects and cause changes in motion. 
2a. The acceleration of an object is inversely related to the object's mass. 
2b. The force of gravity causes objects to accelerate. 
3a. The strength of and direction of the magnetic force between two magnets 
changes as the magnets move closer to each other.  
4a. An object at rest will remain at rest if no unbalanced force acts on it.  
4b. If the mass of an object is large, it requires a greater force to move in the same 
way it does an object with small mass. 
5a. Changing an object’s vertical position and mass changes gravitational potential 
energy.  
5b. When work is done on an object, energy is transferred from one form into 
another.  
6a. Action-reaction force pairs involve two objects interacting, whereas single objects 
move as a result of unbalanced forces acting on them.  
7a.  When the kinetic energy of an object changes, energy is transferred from or to an 
object 
7b. The mass of an object affects its momentum and kinetic energy following a 
collision. 
8a. Testing a prototype helps ensure a successful design solution  
8b. Iterative testing and modification can optimize a design.  
9a. Apply skill knowledge on energy, forces, and motion acquired through 
observation, discussion, design, and creation. 

21st Century Life & Career Skills Standards  

21st Century Standards 21st Century Practices 

9.2.4.A.4 Explain why knowledge and skills acquired in the 

elementary grades lay the foundation for future academic and career 

success. 
 

CRP1. Act as a responsible and contributing citizen and employee. 

CRP2. Apply appropriate academic and technical skills. 

CRP4. Communicate clearly and effectively and with reason. 

CRP6. Demonstrate creativity and innovation. 

Adopted: January 2019 



 

CHESTERFIELD SIXTH GRADE SCIENCE CURRICULUM 
 

CRP7. Employ valid and reliable research strategies. 

CRP8. Utilize critical thinking to make sense of problems and persevere in solving 

them. 

CRP9. Model integrity, ethical leadership and effective management. 
CRP11. Use technology to enhance productivity. 

CRP12. Work productively in teams while using cultural global competence. 

Science and Engineering Practices Disciplinary Core Ideas Crosscutting Concepts 

Asking Questions and Defining Problems 

Asking questions and defining problems in      
grades 6–8 builds on grades K–5 experiences       
and progresses to specifying relationships     
between variables, and clarifying arguments and      
models. 

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

Developing and Using Models 

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 and     
outputs. (MS-ETS1-4) 

Analyzing and Interpreting Data 

Analyzing data in 6–8 builds on K–5 experiences        
and progresses to extending quantitative     
analysis to investigations, distinguishing    

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)   

● 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) 

PS2.B: Types of Interactions  
● Electric and magnetic (electromagnetic) forces can      

be attractive or repulsive, and their sizes depend        
on the magnitudes of the charges, currents, or        
magnetic strengths involved and on the distances       
between the interacting objects. (MS-PS2-3) 

● Gravitational forces are always attractive. There is       
a gravitational force between any two masses, but        

Cause and Effect 

● Cause and effect relationships may be      
used to predict phenomena in natural or       
designed systems.  
(MS-PS2-3),(MS-PS2-5) 

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),(MS-PS2-4) 

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) 

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) 

Energy and Matter 
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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) 

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. 

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

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      
knowledge, principles, and theories. 

● 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) 

Obtaining, Evaluating, and Communicating    

Information 

Obtaining, evaluating, and communicating    
information in 6–8 builds on K–5 and progresses        
to evaluating the merit and validity of ideas and         
methods. 

● Gather, read, and synthesize    
information from multiple appropriate    

it is very small except when one or both of the           
objects have large mass—e.g., Earth and the sun.        
(MS-PS2-4) 

● Forces that act at a distance (electric, magnetic,        
and gravitational) can be explained by fields that        
extend through space and can be mapped by their         
effect on a test object (a charged object, or a ball,           
respectively). (MS-PS2-5)  

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)   

● A system of objects may also contain stored        
(potential) energy, depending on their relative      
positions. (MS-PS3-2)   

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)    

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)  

PS4.A: Wave Properties 

● A simple wave has a repeating pattern with a         
specific wavelength, frequency, and amplitude.     
(MS-PS4-1) 

● A sound wave needs a medium through which it is          
transmitted. (MS-PS4-2) 

ETS1.A: Defining and Delimiting Engineering Problems 

● The more precisely a design task’s criteria and        
constraints can be defined, the more likely it is         
that the designed solution will be successful.       
Specification of constraints includes consideration     
of scientific principles and other relevant      

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

Patterns 
● Graphs and charts can be used to       

identify patterns in data. (MS-PS4-1) 
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-PS4-2) 

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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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) 

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) 

● Conduct an investigation and evaluate     
the experimental design to produce data      
to serve as the basis for evidence that        
can meet the goals of the investigation.       
(MS-PS2-5) 

 

 

 

 

knowledge that are likely to limit possible       
solutions. (MS-ETS1-1) 

ETS1.B: Developing Possible Solutions 
● A solution needs to be tested, and then modified         

on the basis of the test results, in order to          
improve it. (MS-ETS1-4) 

● There are systematic processes for evaluating      
solutions with respect to how well they meet the         
criteria and constraints of a problem. (MS-ETS1-2),       
(MS-ETS1-3) 

● Sometimes parts of different solutions can be       
combined to create a solution that is better than         
any of its predecessors. (MS-ETS1-3) 

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

ETS1.C: Optimizing the Design Solution 
● Although one design may not perform the best        

across all tests, identifying the characteristics of       
the design that performed the best in each test         
can provide useful information for the redesign       
process—that is, some of those characteristics      
may be incorporated into the new design.       
(MS-ETS1-3) 

● The iterative process of testing the most       
promising solutions and modifying what is      
proposed on the basis of the test results leads to          
greater refinement and ultimately to an optimal       
solution. (MS-ETS1-4) 

●  

Performance Expectation 

MS- PS2-1 Apply Newton’s Third Law to design a solution to a problem involving the motion of two colliding objects. Clarification Statement: Examples of 
practical problems could include the impact of collisions between two cars, between a car and stationary objects, and between a meteor and a space vehicle. 
[Assessment Boundary: Assessment is limited to vertical or horizontal interactions in one dimension.] 

Adopted: January 2019 



 

CHESTERFIELD SIXTH GRADE SCIENCE CURRICULUM 
 

Practice DCIs  Crosscutting Concepts  

● Apply scientific ideas or principles to 
design an object, tool, process or system. 

 

● 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). 

● Models can be used to represent 
systems and their interactions—such as 
inputs, processes and outputs—and 
energy and matter flows within 
systems. 

 

 

Learning Objective 

● SWBAT build a battery-powered fan car and make predictions about its motion.   

● SWBAT determine the effects of balanced and unbalanced forces on the motion of the fan car.   

● SWBAT draw diagrams showing action-reaction force pairs and then apply Newton’s third law to move a tennis ball in an engineering design 

challenge. 

 

Performance Expectation 

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. [Clarification Statement: Emphasis is on balanced (Newton’s First Law) and unbalanced forces in a system, qualitative comparisons of forces, mass                      
and changes in motion (Newton’s Second Law), frame of reference, and specification of units.] [Assessment Boundary: Assessment is limited to forces and                      
changes in motion in one-dimension in an inertial reference frame and to change in one variable at a time. Assessment does not include the use of                          
trigonometry.] 

Practice DCIs  Crosscutting Concepts  

● 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. 

● 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. 

● Explanations of stability and change in 

natural or designed systems can be 

constructed by examining the changes 

over time and forces at different 

scales. 
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Learning Objective 

● SWBAT apply Newton’s first law and second law to plan an investigation regarding the motion of a dynamics car.  

● SWBAT  apply the laws of conservation of energy to explain energy transfer during a collision.  

● SWBAT construct and analyze data tables and graphs between mass and weight.  

● SWBAT apply Newton’s three laws to explain the outcome of a collision.  

● SWBAT develop a model to describe the total energy of an energy system.  

 

Performance Expectation 

MS - PS2-3 Ask questions about data to determine the factors that affect the strength of electric and magnetic forces. Clarification Statement: Examples of 
devices that use electric and magnetic forces could include electromagnets, electric motors, or generators. Examples of data could include the effect of the 
number of turns of wire on the strength of an electromagnet, or the effect of increasing the number or strength of magnets on the speed of an electric 
motor.] [Assessment Boundary: Assessment about questions that require quantitative answers is limited to proportional reasoning and algebraic thinking. 

Practice DCIs  Crosscutting Concepts  

Asking Questions and Defining Problems 

Asking questions and defining problems in 
grades 6–8 builds from grades K–5 experiences 
and progresses to specifying relationships 
between variables, and clarifying arguments and 
models. 

● Ask questions that can be investigated 

within the scope of the classroom, 

outdoor environment, and museums and 

other public facilities with available 

resources and, when appropriate, frame 

a hypothesis based on observations and 

scientific principles. 

PS2.B: Types of Interactions 

● Electric and magnetic (electromagnetic) forces 
can be attractive or repulsive, and their sizes 
depend on the magnitudes of the charges, 
currents, or magnetic strengths involved and on 
the distances between the interacting objects. 

 

Cause and Effect 

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

 

 

Learning Objective 

● SWBAT conduct an investigation to observe the presence of a magnetic field.  

● SWBAT ask testable questions about factors that affect the strength of electric and magnetic forces. 
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Performance Expectation 

MS - PS 2-4 Construct and present arguments using evidence to support the claim that gravitational interactions are attractive and depend on the masses                        
of interacting objects. [Clarification Statement: Examples of evidence for arguments could include data generated from simulations or digital tools; and charts                     
displaying mass, strength of interaction, distance from the Sun, and orbital periods of objects within the solar system.] [Assessment Boundary: Assessment                     
does not include Newton’s Law of Gravitation or Kepler’s Laws.] 
 
 

Practice DCIs  Crosscutting Concepts  

Engaging in Argument from Evidence 

Engaging in argument from evidence in 6–8 
builds from 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. 

● Construct 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 or a solution to 
a problem. 

 
Scientific Knowledge is Based on Empirical 

Evidence 

● Science knowledge is based upon logical 
and conceptual connections between 
evidence and explanations. 

PS2.B: Types of Interactions 

● Gravitational forces are always attractive. There 
is a gravitational force between any two masses, 
but it is very small except when one or both of 
the objects have large mass—e.g., Earth and the 
sun. 

 

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. 

 

 

Learning Objective 

● SWBAT apply the law of conservation of energy to explain energy transfer during a collision. 

● SWBAT predict the motion of a car after a collision with a car of the same and different mass. 
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Performance Expectation 

MS PS 2-5 Conduct an investigation and evaluate the experimental design to provide evidence that fields exist between objects exerting forces on each                       
other even though the objects are not in contact. [Clarification Statement: Examples of this phenomenon could include the interactions of magnets,                     
electrically-charged strips of tape, and electrically-charged pith balls. Examples of investigations could include first-hand experiences or simulations.]                 
[Assessment Boundary: Assessment is limited to electric and magnetic fields, and limited to qualitative evidence for the existence of fields.] 

Practice DCIs  Crosscutting Concepts  

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. 

● Conduct an investigation and evaluate 

the experimental design to produce data 

to serve as the basis for evidence that 

can meet the goals of the investigation. 

PS2.B: Types of Interactions 

● Forces that act at a distance (electric, magnetic, 
and gravitational) can be explained by fields that 
extend through space and can be mapped by 
their effect on a test object (a charged object, or 
a ball, respectively). 

 

Cause and Effect 

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

 

 

Learning Objective 

● SWBAT conduct an investigation that includes the interactions of magnets.  

● SWBAT plan and conduct investigations to determine how the force of a magnetic field is affected by magnet strength and distance from the magnet.  

 

Performance Expectation 

MS PS 3-1Construct 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. [Clarification Statement: Emphasis is on descriptive relationships between kinetic energy and mass separately from kinetic energy and speed.                   
Examples could include riding a bicycle at different speeds, rolling different sizes of rocks downhill, and getting hit by a whiffle ball versus a tennis ball.] 

Practice DCIs  Crosscutting Concepts  

Analyzing and Interpreting Data PS3.A: Definitions of Energy PS3.A: Definitions of Energy 
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Analyzing data in 6–8 builds on K–5 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 nonlinear 

relationships. 

● 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. 

 

● 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. 

 

 

Learning Objective 

● SWBAT construct a graph to describe the relationship between the height of a ball and its energy.  

● SWBAT investigate how the mass or height of an object relates to its kinetic energy. 

● SWBAT observe the motion of a rolling ball and investigate how mass and different surfaces affect its speed. 

● SWBAT investigate how mass relates to weight and prepare a graph showing the relationship. 

 

 

 

 

Performance Expectation 

MS PS 3-2 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. [Clarification Statement: Emphasis is on relative amounts of potential energy, not on calculations of potential energy. Examples of                      

objects within systems interacting at varying distances could include: the Earth and either a roller coaster cart at varying positions on a hill or objects at                          

varying heights on shelves, changing the direction/orientation of a magnet, and a balloon with static electrical charge being brought closer to a classmate’s                       

hair. Examples of models could include representations, diagrams, pictures, and written descriptions of systems.] [Assessment Boundary: Assessment is                  

limited to two objects and electric, magnetic, and gravitational interactions.] 

Practice DCIs  Crosscutting Concepts  

Developing and Using Models 

Modeling in 6–8 builds on K–5 and progresses to 
developing, using and revising models to 

PS3.A: Definitions of Energy 

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

Systems and System Models 
● Models can be used to represent systems 

and their interactions – such as inputs, 
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describe, test, and predict more abstract 
phenomena and design systems. 

● Develop a model to describe 

unobservable mechanisms. 

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. 

processes, and outputs – and energy and 
matter flows within systems. 

 

 

Learning Objective 

● SWBAT describe how the height of an object relates to potential energy. 

● SWBAT develop a model to describe the gravitational potential energy of a system.  

● SWBAT investigate how the mass or height of an object relates to its potential and kinetic energy. 

 

Performance Expectation 

MS PS 3-5 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. [Clarification Statement: Examples of empirical evidence used in arguments could include an inventory or other representation of the energy 
before and after the transfer in the form of temperature changes or motion of object.] [Assessment Boundary: Assessment does not include calculations of 
energy.] 

Practice DCIs  Crosscutting Concepts  

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 worlds. 

● 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. 

Scientific Knowledge is Based on Empirical 

Evidence 

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. 

 

Energy and Matter 

● Energy may take different forms 
(e.g. energy in fields, thermal 
energy, energy of motion). 
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● Science knowledge is based upon logical 
and conceptual connections between 
evidence and explanations 

 

Learning Objective 

● SWBAT describe how the mass of an object relates to potential and kinetic energy.  

● SWBAT use experimental evidence to support the claim that an energy transfer is responsible for changes in kinetic energy.  

● SWBAT construct a roller coaster that accomplishes a design challenge by defining criteria and constraints.  

● SWBAT evaluate competing design solutions. 

● SWBAT test and refine designs to optimize roller coaster performance. 

 

Performance Expectation 

MS PS 4-1 Use mathematical representations to describe a simple model for waves that includes how the amplitude of a wave is related to the energy in a 
wave. [Clarification Statement: Emphasis is on describing waves with both qualitative and quantitative thinking.] [Assessment Boundary: Assessment does 
not include electromagnetic waves and is limited to standard repeating waves.] 

 
 

Practice DCIs  Crosscutting Concepts  

Using Mathematics and Computational Thinking 

Mathematical and computational thinking at the 
6–8 level builds on K–5 and progresses to 
identifying patterns in large data sets and using 
mathematical concepts to support explanations 
and arguments. 

● Use mathematical representations to 
describe and/or support scientific 
conclusions and design solutions. 

        Connections to Nature of Science 

Scientific Knowledge is Based on Empirical 

Evidence 

PS4.A: Wave Properties 

● A simple wave has a repeating pattern with a 
specific wavelength, frequency, and amplitude. 

 

Patterns 
● Graphs and charts can be used to 

identify patterns in data. 
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● Science knowledge is based upon logical 

and conceptual connections between 

evidence and explanations. 

 

Learning Objective 

● SWBAT explain that waves transfer energy, not matter. 

● SWBAT distinguish between electromagnetic waves and mechanical waves. 

 

Performance Expectation 

MS PS 4-2 Develop and use a model to describe that waves are reflected, absorbed, or transmitted through various materials. [Clarification Statement: 
Emphasis is on both light and mechanical waves. Examples of models could include drawings, simulations, and written descriptions.] [Assessment 
Boundary: Assessment is limited to qualitative applications pertaining to light and mechanical waves.] 

Practice DCIs  Crosscutting Concepts  

Developing and Using Models 

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

● Develop and use a model to describe 
phenomena. 

 

PS4.A: Wave Properties 

● A sound wave needs a medium through which it 
is transmitted. 

PS4.B: Electromagnetic Radiation 

● When light shines on an object, it is reflected, 
absorbed, or transmitted through the object, 
depending on the object’s material and the 
frequency (color) of the light. 

● The path that light travels can be traced as 
straight lines, except at surfaces between 
different transparent materials (e.g., air and 
water, air and glass) where the light path bends. 

● A wave model of light is useful for explaining 
brightness, color, and the frequency-dependent 
bending of light at a surface between media. 

● However, because light can travel through space, 
it cannot be a matter wave, like sound or water 
waves. 

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. 
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Learning Objective 

● SWBAT summarize the major properties of waves, including, not not limited to, wavelength, frequency, amplitude, speed, refraction, reflection, and 

defraction.  

● SWBAT observe light and sound waves interacting with different types of matter and create models describing absorption, transmission, refraction, 

and reflection. 

Possible Anchor Chart 

Possible Anchor Chart: 
● https://www.pinterest.com/pin/57843176441564915/ 
● https://www.pinterest.com/pin/441986150909641479/ 
● https://www.pinterest.com/pin/276408495852487484/ 
● https://www.pinterest.com/pin/336855247099188140/ 
● https://www.pinterest.com/pin/367676757049140583/ 
● https://www.pinterest.com/pin/49328558393268193/ 

Waves anchor charts: 
https://www.pinterest.com/pin/288511919852765021/ 
https://www.pinterest.com/pin/262756959484674560/ 
 

Resources/Websites: 
 

● http://thesciencepenguin.com/2014/08/new-year-new-notebook-force-and-motion.html# 

● https://www.pinterest.com/pin/41447259047586319/ 

● http://betterlesson.com/lesson/634470/newton-s-second-and-third-laws-of-motion-bumper-boats-investigation 

● https://www.teachengineering.org/curricularunits/view/ucd_newton_unit 

● https://www.teachengineering.org/curricularunits/view/cub_mechanics_curricularunit 

● Pendulum Gizmo- https://www.explorelearning.com/index.cfm?method=cResource.dspView&ResourceID=390 

● https://www.pinterest.com/pin/343188434079648904/ 

● http://www.babble.com/kid/10-ways-to-beat-the-winter-break-blues/?cmp=SMC%7Cbbl%7Csoc%7CFB%7CHome%7CInHouse%7C100%7C%7C 

● https://www.pinterest.com/pin/494059021601194479/ 

● https://www.teachengineering.org/curricularunits/view/ucd_energy_unit 

● https://www.teachengineering.org/lessons/view/clem_waves_lesson02 

● https://www.teachengineering.org/curricularunits/view/clem_waves_unit 
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● http://www.washoeschools.net/cms/lib08/NV01912265/Centricity/Domain/253/Science/Grade%206-8%20Science%20Curriculum%20Resources.pdf 

● https://www.teachengineering.org/curricularunits/view/van_cleanupmess_unit 

● The Electromagnetic Spectrum 

● Video by Best0fScience on Youtube 

Wave  lessons (4.1, 4.2):  
● https://www.teachengineering.org/lessons/view/clem_waves_lesson04 

● https://www.teachengineering.org/lessons/view/clem_waves_lesson02 

● https://www.teachengineering.org/lessons/view/cub_seismicw_lesson01 

● https://www.pinterest.com/pin/175147872984562387/ 

Mentor Texts: 

● https://www.pinterest.com/pin/280067670554908613/ 
● https://www.pinterest.com/pin/176344141633545210/ 
● https://www.pinterest.com/pin/95912667042538080/ 
● https://www.pinterest.com/pin/260434790923508218/ 
● https://www.pinterest.com/pin/58757970110844373/ 
● https://www.pinterest.com/pin/94012710944270830/ 

 

 

 
 
 
 
 

Modifications for Various Populations 
Possible modifications are, but are not limited to the following; 
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English Language 
Learners 

● Provide visuals to support verbal information 
● Allow alternate methods of response (verbal, drawing, typing, modeling)  
● Use known vocabulary when possible 
● Provide visual definition of vocabulary 
● Extra time for assignments/assessments 
● Provide partner to support learning 
● Provide prompts for student discussions 
● Small group instruction 
● Provide copies of notes or structure for taking notes 
● When appropriate, provide graphic organizers 
● Utilize peer/buddy system in a cooperative learning effort 

At Risk Learners ● Provide a structured learning environment 
● Provide small group or individual instruction 
● Reinforce the use of compensatory strategies 
● Buddy in class to assist and clarify 
● Actively help students build connections and associations in order to access background 

knowledge or previously taught information 
● Directly teach learning strategies 
● Repeat major points of information  
● Provide visual cues (posters, number lines, gestures, use of technology)  

Special Education ● Provide visuals to support verbal information 
● Allow alternate methods of response (verbal, drawing, typing, modeling)  
● Use known vocabulary when possible 
● Provide visual definition of vocabulary 
● Extra time for assignments/assessments 
● Provide partner to support learning 
● Read test to student 
● Provide manipulatives for math problems 
● Provide prompts for student discussions 
● Small group instruction 
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● Modify length of assignments and assessments 
● Chunk material taught and assignments 
● Provide copies of notes or structure for taking notes 
● When appropriate, provide graphic organizers 
● Utilize peer/buddy system in a cooperative learning effort 
● Focus on essential content 

Gifted & Talented ● Provide visuals to support verbal information 
● Allow alternate methods of response (verbal, drawing, typing, modeling)  
● Use known vocabulary when possible 
● Provide visual definition of vocabulary 
● Extra time for assignments/assessments 
● Provide partner to support learning 
● Provide prompts for student discussions 
● Small group instruction 
● Provide copies of notes or structure for taking notes 
● When appropriate, provide graphic organizers 
● Utilize peer/buddy system in a cooperative learning effort 

504 ● Provide a structured learning environment 
● Provide small group or individual instruction 
● Reinforce the use of compensatory strategies 
● Buddy in class to assist and clarify 
● Actively help students build connections and associations in order to access background 

knowledge or previously taught information 
● Directly teach learning strategies 
● Repeat major points of information  
● Provide visual cues (posters, number lines, gestures, use of technology)  
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DIFFERENTIATION ADAPTATIONS  

Areas for consideration when designing accommodations  

Learning Environment Allow a 
“time out” or private space for 
students to choose  
Use preferential seating Provide 
opportunities for movement  
Vary activities both in and out of 
desk/table  
 

Curriculum  
Adapt number of items that need to 
be completed  
Use different forms of assessments 
that demonstrate different learning 
styles 
Allow use of charts and calculators  
Allow different visual aids, concrete 
examples, hands-on activities, and 
cooperative groups to learn new 
concepts  

Teaching and Learning Styles Plan 
using UbD planning tool  
Adapt the way instruction is delivered 
to the learner- use multiple teaching 
styles to teach a new concept  
Use concrete examples and move 
towards the abstract  
Provide an overview of lesson at 
beginning Monitor the rate and 
manner in which the material is being 
presented 

Time Demands  
Allow extra time to complete 
tests  
Give different versions of tests  
Follow a routine  
Set specific time limits for test 
 
 
 
 
 

Cooperative Learning 
Use flexible grouping  
Use student choice in grouping  
Assign peer helpers to check in on 
one another 

Behavior Concerns  
Give clear expectations of goals for 
the class period  
Be consistent in follow through with 
both positive and negative 
consequences Use of cues  
Give immediate positive reinforcement 
and feedback Avoid power struggle  
Allow for a time out or “cool off” space 
in classroom for designated amount of 
time 
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Attention/Focus Concerns Give 
notification of transitions Use of 
cues to refocus 
Seat near teacher or in area of 
less distraction  
Introduce assignments in 
sequential steps  
Make sure books/materials are 
on the correct pages 

Organization  
Give copy of notes  
Allow student to leave unnecessary 
materials in a nearby area  
Color coded materials  
Use of binder system  
Use a checklist for work in smaller 
units 

Written Expression  
Allow use of manuscript, cursive, or 
typing for assignments  
Leniency in spelling and neatness (to 
an agreed upon level)  
Provide a copy of notes 
Avoid pressures for speed or 
accuracy 

Visual Processing  
Give highlighted/color coded 
copy of notes  
Avoid copying notes from the 
board  
Check in with student to be sure 
that visuals are comprehended 
from the beginning of lesson  
Avoid cluttered worksheets 
keeping them clear and 
well-defined 
 
 

Language Processing  
Give both written and verbal 
directions  
Slow the rate of presentation and 
paraphrase information  
Keep statements short and to the 
point  
Allow for extra wait time  
Use student‟s name before asking a 
question  
Use of visuals and hands-on 
materials  
Familiarize students with new 
vocabulary before lesson 

Audio Processing  
Provide a copy of notes  
Use of a checklist  
Keep statements short and to the 
point  
Use of eye contact  
Have student sit closer to instruction  
Use of student buddy to check in with 
sitting nearby  
Use of visuals  
Stop and check in for understanding 

 
 

Matter and Its Interactions 
Grade 6: Unit 1: Matter and Its Interactions  (MS-PS1) (MS-PS3-3) (MS-PS3-4) (MS-PS3-5) 
Students will develop an understanding of matter and its interaction involving energy. Substances can take on different forms of                   
matter and can react physically or chemically based on various types of reactants given the atomic structure of those reactants.                    
Potential and kinetic energy may be used to express the exchange of energy amongst objects. There is a difference, yet a                     
connection, between thermal energy and temperature. Heat is energy transferred, while temperature is a measure of the                 
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average kinetic energy of particles of matter. The relationship between the temperature and the total energy of a system                   
depends on the types, states, and amounts of matter present. Students will apply their understanding of matter and its                   
interactions using real-world situations. 

Recommended Pacing:   8 Weeks 

NJSLS Addressed/Technology Integration 

RST.6-8.1 Cite specific textual evidence to support analysis of science and technical texts, attending to the precise details of explanations or 
descriptions.(MS-PS1-2) (MS-PS1-3) (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-PS1-6), 
(MS-PS3-3), (MS-PS3-4) 

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-PS1-4),(MS-PS1-5), (MS-PS3-1) 

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), (MS-PS3-3), (MS-PS3-4) 

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)  

8.2.2.A.5  Collaborate to design a solution to a problem affecting the community. 

8.2.8.B.1  Evaluate the history and impact of sustainability on the development of a designed product or system over time and present results to peers.  

8.2.8.B.2  Identify the desired and undesired consequences from the use of a product or system. 

8.2.8.B.3  Research and analyze the ethical issues of a product or system on the environment and report findings for review by peers and /or experts. 

8.2.8.C.1  Explain how different teams/groups can contribute to the overall design of a product. 

8.2.8.C.2  Explain the need for optimization in a design process.  
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8.2.8.D.2  Identify the design constraints and trade-offs involved in designing a prototype (e.g., how the prototype might fail and how it might be 

improved) by completing a design problem and reporting results in a multimedia presentation, design portfolio or engineering notebook. 

Essential Questions  Enduring Understandings 

● What do you know about matter and mass? 
● What are atoms? 
● What are atomic structures and how may they be altered?  
● What is potential and kinetic energy? 
● How can energy be transferred from one object to another? 

 
 
 
 

● Molecules vary in complexity. 

● Properties of substances interact.  

● Natural resources undergo a chemical process to form synthetic materials. 

● Substances are made from different types of atoms that combine in various 

ways.  

● Qualitative molecular-level models of solids, liquids, and gases show that 

adding or removing thermal energy increases or decreases kinetic energy of 

the particles until a change of state occurs. 

● Natural resources can undergo a chemical process to form synthetic 

materials. 

21st Century Life & Career Skills Standards  

21st Century Standards 21st Century Practices 

9.2.4.A.4 Explain why knowledge and skills acquired in the 

elementary grades lay the foundation for future academic and career 

success. 
 

CRP1. Act as a responsible and contributing citizen and employee. 

CRP2. Apply appropriate academic and technical skills. 

CRP4. Communicate clearly and effectively and with reason. 

CRP5. Consider the environmental, social and economic impacts of decisions. 

CRP6. Demonstrate creativity and innovation. 

CRP7. Employ valid and reliable research strategies. 

CRP8. Utilize critical thinking to make sense of problems and persevere in solving 

them. 

CRP9. Model integrity, ethical leadership and effective management. 
CRP11. Use technology to enhance productivity. 

CRP12. Work productively in teams while using cultural global competence. 

Science and Engineering Practices Disciplinary Core Ideas Crosscutting Concepts 
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Developing and Using Models 
Modeling in 6–8 builds on K–5 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),(MS-PS1-4) 

● Develop a model to describe 
unobservable mechanisms. 
(MS-PS1-5) 

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-PS3-4) 

Analyzing and Interpreting Data 
Analyzing data in 6–8 builds on K–5 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 

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) 

● 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),(MS-PS1-3) 

● 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) 

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

● The changes of state that occur with 
variations in temperature or pressure can be 
described and predicted using these models 
of matter. (MS-PS1-4) 

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. 

Patterns 
● Macroscopic patterns are related 

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

Cause and Effect 
● Cause and effect relationships 

may be used to predict 
phenomena in natural or designed 
systems. (MS-PS1-4) 

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) 

● 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-PS3-4) 

Energy and Matter 
● Matter is conserved because 

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

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

● The transfer of energy can be 
tracked as energy flows through a 
designed or natural system. 
(MS-PS1-6) (MS-PS3-3) 
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differences in findings. (MS-PS1-2) 
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 
knowledge, principles, and theories. 

● 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) 

● Apply scientific ideas or principles to 
design, construct, and test a design of 
an object, tool, process or system. 
(MS-PS3-3) 

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 worlds. 

● 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) 

Obtaining, Evaluating, and Communicating 
Information 
Obtaining, evaluating, and communicating 
information in 6–8 builds on K–5 and progresses 

(MS-PS1-2),(MS-PS1-3),(MS-PS1-5) 
● The total number of each type of atom is 

conserved, and thus the mass does not 
change. (MS-PS1-5) 

● Some chemical reactions release energy, 
others store energy. (MS-PS1-6) 

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) 

● Temperature is a measure of the average 
kinetic energy of particles of matter. The 
relationship between the temperature and 
the total energy of a system depends on the 

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 
  
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) 

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

● The uses of technologies and any 
limitation 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. Thus 
technology use varies from region 
to region and over time. 
(MS-PS1-3) 
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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) 

 
Connections to Nature of Science 
Scientific Knowledge is Based on Empirical 
Evidence 

● Science knowledge is based upon 
logical and conceptual connections 
between evidence and 
explanations. (MS-PS1-2) 
(MS-PS3-4),(MS-PS3-5) 

Science Models, Laws, Mechanisms, and 
Theories Explain Natural Phenomena 

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

 
 

types, states, and amounts of matter 
present. (MS-PS3-3) (MS-PS3-4) 

PS3.B: Conservation of Energy and Energy Transfer 
● Energy is spontaneously transferred out of 

hotter regions or objects and into colder 
ones. (MS-PS3-3) 

● The amount of energy transfer needed to 
change the temperature of a matter sample 
by a given amount depends on the nature of 
the matter, the size of the sample, and the 
environment. (MS-PS3-4) 

● When the motion energy of an object 
changes, there is inevitably some other 
change in energy at the same time. 
(MS-PS3-5) 

ETS1.A: Defining and Delimiting an Engineering Problem 
● The more precisely a design task’s criteria 

and constraints can be defined, the more 
likely it is that the designed solution will be 
successful. Specification of constraints 
includes consideration of scientific principles 
and other relevant knowledge that is likely 
to limit possible solutions.(secondary) 
(MS-PS3-3) 

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) 

● A solution needs to be tested, and then 
modified on the basis of the test results in 
order to improve it. There are systematic 
processes for evaluating solutions with 
respect to how well they meet criteria and 
constraints of a problem. (secondary) 
(MS-PS3-3) 
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 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) 

●  

Performance Expectation 

MS-PS1-1 Develop models to describe the atomic composition of simple molecules and extended structures. Clarification Statement: Emphasis is on                   
developing models of molecules that vary in complexity. Examples of simple molecules could include ammonia and methanol. Examples of extended                    
structures could include sodium chloride or diamonds. Examples of molecular-level models could include drawings, 3D ball and stick structures, or computer                     
representations showing different molecules with different types of atoms. (Assessment Boundary: Assessment does not include valence electrons and                  
bonding energy, discussing the ionic nature of subunits of complex structures, or a complete description of all individual atoms in a complex molecule or                        
extended structure is not required.) 

Practice DCIs  Crosscutting Concepts  

Developing and Using Models 
Modeling in 6–8 builds on K–5 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. 

 

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. 

● Solids may be formed from molecules, or 
they may be extended structures with 

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. 
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repeating subunits (e.g., crystals). 
 

 

Learning Objective 

● SWBAT identify how specific terms relate back to matter and mass, i.e. elements, atoms, minerals, molecules, and elements. 
● SWBAT explain that diamond and graphite both consist of Carbon, yet have different properties, making them two completely different minerals. 

 

 

Performance Expectation 

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. Clarification Statement: Examples of reactions could include burning sugar or steel wool, fat reacting with sodium hydroxide, and mixing zinc with                      
hydrogen chloride. [Assessment boundary: Assessment is limited to analysis of the following properties: density, melting point, boiling point, solubility,                   
flammability, and odor.] 

Practice DCIs  Crosscutting Concepts  

Analyzing and Interpreting Data 
Analyzing data in 6–8 builds on K–5 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. 

Connections to Nature of Science 
Scientific Knowledge is Based on Empirical 
Evidence 

● Science knowledge is based upon 
logical and conceptual connections 
between evidence and 
explanations. 

 

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. 

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. 

Patterns 
● Macroscopic patterns are related 

to the nature of microscopic and 
atomic-level structure. 
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Learning Objective 

● SWBAT determine properties of different substances. 
● SWBAT execute chemical reactions to illustrate the difference between a chemical and physical reaction. 

 

 

 

 

Performance Expectation 

MS-PS1-3 Gather and make sense of information to describe that synthetic materials come from natural resources and impact society. Clarification                    
Statement: Emphasis is on natural resources that undergo a chemical process to form the synthetic material. Examples of new materials could include new                       
medicine, foods, and alternative fuels. [Assessment Boundary: Assessment is limited to qualitative information. 
 
 

Practice DCIs  Crosscutting Concepts  

Obtaining, Evaluating, and Communicating 
Information 
Obtaining, evaluating, and communicating 
information in 6–8 builds on K–5 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 now 
supported by evidence. 

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. 

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. 

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. 

 
Connections to Engineering, Technology, 
and Applications of Science 
  
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. 

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

● The uses of technologies and any 
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limitation 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. Thus 
technology use varies from region 
to region and over time. 

 

Learning Objective 

● SWBAT classify different resources based on whether they are natural, synthetic, or GMO. 
● SWBAT determine that natural resources undergo a chemical process to form  synthetic materials and identify how they are used in society. 

 

 

 

Performance Expectation 

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. Clarification Statement: Emphasis is on qualitative molecular-level models of solids, liquids, and gases to show that adding or removing                      
thermal energy increases or decreases kinetic energy of the particles until a change of state occurs. Examples of models could include drawing and diagrams.                        
Examples of particles could include molecules or inert atoms. Examples of pure substances could include water, carbon dioxide, and helium. 

Practice DCIs  Crosscutting Concepts  

Obtaining, Evaluating, and Communicating 
Information 
Obtaining, evaluating, and communicating 
information in 6–8 builds on K–5 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 

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. 

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 

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. 

 
Connections to Engineering, Technology, 
and Applications of Science 
  
Interdependence of Science, Engineering, and 
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methods used, and describe how 
they are supported or now 
supported by evidence. 

different properties from those of the 
reactants. 

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. 

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

● The uses of technologies and any 
limitation 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. Thus 
technology use varies from region 
to region and over time. 

 

Learning Objective 

● SWBAT define kinetic and potential energy. 
● SWBAT determine and illustrate how heat affects particle motion. 
● SWBAT apply their understanding of changes in particle motion and temperature when thermal energy is added or removed to explain a visual that 

represents the bending of metals when heat is applied, i.e. train tracks. 
 

Performance Expectation 

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.                          
Clarification Statement: Emphasis is on law of conservation of matter and on physical models or drawings, including digital forms, that represent atoms.                      
[Assessment Boundary: Assessment does not include the use of atomic masses, balancing symbolic equations, or intermolecular forces. 

Practice DCIs  Crosscutting Concepts  
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Developing and Using Models 
Modeling in 6–8 builds on K–5 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. 

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

● Laws are regularities or 
mathematical descriptions of 
natural phenomena. 

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. 

● The total number of each type of atom is 
conserved, and thus the mass does not 
change. 

 

Energy and Matter 
● Matter is conserved because atoms 

are conserved in physical and 
chemical processes. 

 

 

Learning Objective 

● Covered in MS-PS1-1/1-2 

 

Performance Expectation 

MS-PS1-6 Undertake a design project to construct, test, and modify a device that either releases or absorbs thermal energy by chemical processes.                      
Clarification Statement: Emphasis is on the design, controlling the transfer of energy to the environment, and modification of a device using factors such                       
as type and concentration of a substance. Examples of designs could involve chemical reactions such as dissolving ammonium chloride or calcium                     
chloride. [Assessment Boundary: Assessment is limited to the criteria of amount, time, and temperature of substance in testing the device.] 

Practice DCIs  Crosscutting Concepts  

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 

PS1.B: Chemical Reactions 
● Some chemical reactions release energy, 

others store energy. 
ETS1.B: Developing Possible Solutions 

● A solution needs to be tested, and then 
modified on the basis of the test results, in 

Energy and Matter 
● The transfer of energy can be 

tracked as energy flows through a 
designed or natural system. 

 
 

Adopted: January 2019 

http://www.nap.edu/openbook.php?record_id=13165&page=56
http://www.nap.edu/openbook.php?record_id=13165&page=56
http://www.nap.edu/openbook.php?record_id=13165&page=56
http://www.nap.edu/openbook.php?record_id=13165&page=56
http://www.nap.edu/openbook.php?record_id=13165&page=56
http://www.nap.edu/openbook.php?record_id=13165&page=56
http://www.nap.edu/openbook.php?record_id=13165&page=56
http://www.nap.edu/openbook.php?record_id=13165&page=109
http://www.nap.edu/openbook.php?record_id=13165&page=109
http://www.nap.edu/openbook.php?record_id=13165&page=109
http://www.nap.edu/openbook.php?record_id=13165&page=109
http://www.nap.edu/openbook.php?record_id=13165&page=109
http://www.nap.edu/openbook.php?record_id=13165&page=109
http://www.nap.edu/openbook.php?record_id=13165&page=109
http://www.nap.edu/openbook.php?record_id=13165&page=109
http://www.nap.edu/openbook.php?record_id=13165&page=109
http://www.nap.edu/openbook.php?record_id=13165&page=109
http://www.nap.edu/openbook.php?record_id=13165&page=109
http://www.nap.edu/openbook.php?record_id=13165&page=94
http://www.nap.edu/openbook.php?record_id=13165&page=94
http://www.nap.edu/openbook.php?record_id=13165&page=94
http://www.nap.edu/openbook.php?record_id=13165&page=94
http://www.nap.edu/openbook.php?record_id=13165&page=67
http://www.nap.edu/openbook.php?record_id=13165&page=67
http://www.nap.edu/openbook.php?record_id=13165&page=67
http://www.nap.edu/openbook.php?record_id=13165&page=67
http://www.nap.edu/openbook.php?record_id=13165&page=67
http://www.nap.edu/openbook.php?record_id=13165&page=67
http://www.nap.edu/openbook.php?record_id=13165&page=109
http://www.nap.edu/openbook.php?record_id=13165&page=109
http://www.nap.edu/openbook.php?record_id=13165&page=109
http://www.nap.edu/openbook.php?record_id=13165&page=206
http://www.nap.edu/openbook.php?record_id=13165&page=206
http://www.nap.edu/openbook.php?record_id=13165&page=206
http://www.nap.edu/openbook.php?record_id=13165&page=94
http://www.nap.edu/openbook.php?record_id=13165&page=94
http://www.nap.edu/openbook.php?record_id=13165&page=94
http://www.nap.edu/openbook.php?record_id=13165&page=94


 

CHESTERFIELD SIXTH GRADE SCIENCE CURRICULUM 
 

sources of evidence consistent with scientific 
knowledge, principles, and theories. 

● Undertake a design project, 
engaging in the design cycle, to 
construct and/or implement a 
solution that meets specific design 
criteria and constraints. 

 
 
 

order to improve it. (secondary) 
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) 

● 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) 

 

 

Learning Objective 

● SWBAT recall thermal energy to enhance understanding of endothermic and exothermic reactions.  
● SWBAT explore and explain the differences in endothermic and exothermic reactions with a variety of reactants.  
● SWBAT apply their understanding of temperature-changing chemical processes to develop a device to reach and maintain a specific temperature 

range for a portable reptile egg incubator. 
 

 

Performance Expectation 

MS-PS3-3 Apply scientific principles to design, construct, and test a device that either minimizes or maximizes thermal energy transfer. Clarification                    
Statement: Examples of devices could include an insulated box, a solar cooker, and a Styrofoam cup. [Assessment Boundary: Assessment does not include                      
calculating the total amount of thermal energy transferred.] 

Practice DCIs  Crosscutting Concepts  

Constructing Explanations and Designing 
Solutions 
Constructing explanations and designing 

PS3.A: Definitions of Energy 
● Temperature is a measure of the average 

kinetic energy of particles of matter. The 

Energy and Matter 
● The transfer of energy can be 

tracked as energy flows through a 
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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, construct, and test a 
design of an object, tool, process or 
system. 

 

relationship between the temperature and 
the total energy of a system depends on 
the types, states, and amounts of matter 
present. 

PS3.B: Conservation of Energy and Energy Transfer 
● Energy is spontaneously transferred out of 

hotter regions or objects and into colder 
ones. 

ETS1.A: Defining and Delimiting an Engineering 
Problem 

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

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. There are systematic 
processes for evaluating solutions with 
respect to how well they meet criteria and 
constraints of a problem. (secondary) 

designed or natural system. 
 

 

Learning Objective 

● SWBAT define solar energy and its uses.  
● SWBAT design, construct, and test a solar cooker. 
● SWBAT explain their knowledge of solar energy and how their device traps and holds heat. 

 

Performance Expectation 

MS-PS3-4 Plan an investigation to determine the relationships among the energy transferred, he type of matter, the mass, and the change in the average                        
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kinetic energy of the particles as measured by the temperature of the sample. Clarification Statement: Examples of experiments could include comparing                     
final water temperatures after different masses of ice melted in the same volume of water with the same initial temperature, the temperature change of                        
samples of different materials with the same mass as they cool or heat in the environment, or the same material with different masses when a specific                          
amount of energy is added.] [Assessment Boundary: Assessment does not include calculating the total amount of thermal energy transferred.]  

Practice DCIs  Crosscutting Concepts  

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. 

 
Connections to Nature of Science 
Scientific Knowledge is Based on Empirical 
Evidence 

● Science knowledge is based upon 
logical and conceptual connections 
between evidence and explanations 

PS3.A: Definitions of Energy 
● Temperature is a measure of the average 

kinetic energy of particles of matter. The 
relationship between the temperature and 
the total energy of a system depends on 
the types, states, and amounts of matter 
present. 

PS3.B: Conservation of Energy and Energy Transfer 
● The amount of energy transfer needed to 

change the temperature of a matter 
sample by a given amount depends on the 
nature of the matter, the size of the 
sample, and the environment. 

 

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. 

 

 

Learning Objective 

● SWBAT interpret data provided by box plots and dot plots.  
● SWBAT investigate and analyze energy transfer and graph the results.  
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Performance Expectation 

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. Clarification Statement: Examples of empirical evidence used in arguments could include an inventory or other representation of the energy                     
before and after the transfer in the form of temperature changes or motion of object. [Assessment Boundary: Assessment does not include calculations of                       
energy. 

Practice DCIs  Crosscutting Concepts  

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 worlds. 

● 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. 

 
Connections to Nature of Science 
Scientific Knowledge is Based on Empirical 
Evidence 

● Science knowledge is based upon 
logical and conceptual connections 
between evidence and explanations 

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. 

 

Energy and Matter 
● Energy may take different forms 

(e.g. energy in fields, thermal 
energy, energy of motion). 

 

 

 
 
 

Modifications for Various Populations 
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Possible modifications are, but are not limited to the following; 

English Language 
Learners 

● Provide visuals to support verbal information 
● Allow alternate methods of response (verbal, drawing, typing, modeling)  
● Use known vocabulary when possible 
● Provide visual definition of vocabulary 
● Extra time for assignments/assessments 
● Provide partner to support learning 
● Provide prompts for student discussions 
● Small group instruction 
● Provide copies of notes or structure for taking notes 
● When appropriate, provide graphic organizers 
● Utilize peer/buddy system in a cooperative learning effort 

At Risk Learners ● Provide a structured learning environment 
● Provide small group or individual instruction 
● Reinforce the use of compensatory strategies 
● Buddy in class to assist and clarify 
● Actively help students build connections and associations in order to access background 

knowledge or previously taught information 
● Directly teach learning strategies 
● Repeat major points of information  
● Provide visual cues (posters, number lines, gestures, use of technology)  
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Special Education ● Provide visuals to support verbal information 
● Allow alternate methods of response (verbal, drawing, typing, modeling)  
● Use known vocabulary when possible 
● Provide visual definition of vocabulary 
● Extra time for assignments/assessments 
● Provide partner to support learning 
● Read test to student 
● Provide manipulatives for math problems 
● Provide prompts for student discussions 
● Small group instruction 
● Modify length of assignments and assessments 
● Chunk material taught and assignments 
● Provide copies of notes or structure for taking notes 
● When appropriate, provide graphic organizers 
● Utilize peer/buddy system in a cooperative learning effort 
● Focus on essential content 

Gifted & Talented ● Provide visuals to support verbal information 
● Allow alternate methods of response (verbal, drawing, typing, modeling)  
● Use known vocabulary when possible 
● Provide visual definition of vocabulary 
● Extra time for assignments/assessments 
● Provide partner to support learning 
● Provide prompts for student discussions 
● Small group instruction 
● Provide copies of notes or structure for taking notes 
● When appropriate, provide graphic organizers 
● Utilize peer/buddy system in a cooperative learning effort 
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504 ● Provide a structured learning environment 
● Provide small group or individual instruction 
● Reinforce the use of compensatory strategies 
● Buddy in class to assist and clarify 
● Actively help students build connections and associations in order to access background 

knowledge or previously taught information 
● Directly teach learning strategies 
● Repeat major points of information  
● Provide visual cues (posters, number lines, gestures, use of technology)  

 
 
 
 
 
 
 
 
 
 
 

DIFFERENTIATION ADAPTATIONS  
Areas for consideration when designing accommodations  
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Learning Environment Allow a 
“time out” or private space for 
students to choose  
Use preferential seating Provide 
opportunities for movement  
Vary activities both in and out of 
desk/table  
 

Curriculum  
Adapt number of items that need to 
be completed  
Use different forms of assessments 
that demonstrate different learning 
styles 
Allow use of charts and calculators  
Allow different visual aids, concrete 
examples, hands-on activities, and 
cooperative groups to learn new 
concepts  

Teaching and Learning Styles Plan 
using UbD planning tool  
Adapt the way instruction is delivered 
to the learner- use multiple teaching 
styles to teach a new concept  
Use concrete examples and move 
towards the abstract  
Provide an overview of lesson at 
beginning Monitor the rate and 
manner in which the material is being 
presented 

Time Demands  
Allow extra time to complete 
tests  
Give different versions of tests  
Follow a routine  
Set specific time limits for test 
 
 
 
 
 

Cooperative Learning 
Use flexible grouping  
Use student choice in grouping  
Assign peer helpers to check in on 
one another 

Behavior Concerns  
Give clear expectations of goals for 
the class period  
Be consistent in follow through with 
both positive and negative 
consequences Use of cues  
Give immediate positive reinforcement 
and feedback Avoid power struggle  
Allow for a time out or “cool off” space 
in classroom for designated amount of 
time 

Attention/Focus Concerns Give 
notification of transitions Use of 
cues to refocus 
Seat near teacher or in area of 
less distraction  
Introduce assignments in 
sequential steps  
Make sure books/materials are 
on the correct pages 

Organization  
Give copy of notes  
Allow student to leave unnecessary 
materials in a nearby area  
Color coded materials  
Use of binder system  
Use a checklist for work in smaller 
units 

Written Expression  
Allow use of manuscript, cursive, or 
typing for assignments  
Leniency in spelling and neatness (to 
an agreed upon level)  
Provide a copy of notes 
Avoid pressures for speed or 
accuracy 
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Visual Processing  
Give highlighted/color coded 
copy of notes  
Avoid copying notes from the 
board  
Check in with student to be sure 
that visuals are comprehended 
from the beginning of lesson  
Avoid cluttered worksheets 
keeping them clear and 
well-defined 
 
 

Language Processing  
Give both written and verbal 
directions  
Slow the rate of presentation and 
paraphrase information  
Keep statements short and to the 
point  
Allow for extra wait time  
Use student‟s name before asking a 
question  
Use of visuals and hands-on 
materials  
Familiarize students with new 
vocabulary before lesson 

Audio Processing  
Provide a copy of notes  
Use of a checklist  
Keep statements short and to the 
point  
Use of eye contact  
Have student sit closer to instruction  
Use of student buddy to check in with 
sitting nearby  
Use of visuals  
Stop and check in for understanding 

 
 

Space Systems Explorations 
Grade 6: Unit: SPACE SYSTEMS EXPLORATIONS 

Students are exposed to a variety of models that are commonly used in science and engineering. Students explore how scientists                    

measure the size of objects in space and the distances between them. In addition, they are introduced to the concepts of lunar                      

cycles, how gravity shapes the solar system, and the engineering design process. 

Recommended Pacing:   March – June 

NJSLS Addressed/Technology Integration 

RL.6.1 
 
 
 

RL.6.2 

Cite textual evidence and make relevant connections to support analysis of what the text says explicitly as well as inferences drawn from the 
text.  
 
Determine a central idea of a text and how it is conveyed through particular details; provide a summary of the text distinct from 
personal opinions or judgments. 
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RL.6.3 

 
 

RL.6.4 
 

RL.6.5 
 
 
 

RL.6.6 
 
 
 

RL.6.7 
 
 

RL.6.8 
 
 
 
 

 
Analyze in detail how a key individual, event, or idea is introduced, illustrated, and elaborated in a text (e.g., through examples or anecdotes). 
 
Determine the meaning of words and phrases as they are used in a text, including figurative, connotative, and technical meanings. 
 
Analyze how a particular sentence, paragraph, chapter, or section fits into the overall structure of a text and contributes to the development of 
the idea. 
 
Determine an author's point of view or purpose in a text and explain how it is conveyed in the text. 
 
Integrate information presented in different media or formats (e.g., visually, quantitatively) as well as in words to develop a coherent 
understanding of a topic or issue. 
 
Trace and evaluate the argument and specific claims in a text, distinguishing claims that are supported by reasons and evidence from claims 
that are not. 
 
Compare, contrast and reflect on (e.g. practical knowledge, historical/cultural context, and background knowledge) texts in different forms or 
genres (e.g., stories and poems; historical novels and fantasy stories) in terms of their approaches to similar themes and topics. 
 
**By the end of the year read and comprehend literature, including stories, dramas, and poems at grade level text-complexity (See Appendix A) 
or above, scaffolding as needed. 

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

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. 

SL.6.1 Come to discussions prepared, having read or studied required material; explicitly draw on that preparation by referring to evidence on the 
topic, text, or issue to probe and reflect on ideas under discussion. 

SL.6.1.C Pose and respond to specific questions with elaboration and detail by making comments that contribute to the topic, text, or issue under 
discussion. 

SL.6.1.D Review the key ideas expressed and demonstrate understanding of multiple perspectives through reflection and paraphrasing. 

SL.6.2 Interpret information presented in diverse media and formats (e.g., visually, quantitatively, orally) and explain how it contributes to a topic, 
text, or issue under study. 
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SL.6.3 Delineate a speaker’s argument and specific claims, distinguishing claims that are supported by reasons and evidence from claims that are not. 

SL.6.4 Present claims and findings, sequencing ideas logically and using pertinent descriptions, facts, and details to accentuate main ideas or themes; 
use appropriate eye contact, adequate volume, and clear pronunciation. 

SL.6.5 Include multimedia components (e.g., graphics, images, music, sound) and visual displays in presentations to clarify information. 

SL.6.6 Adapt speech to a variety of contexts and tasks, demonstrating command of formal English when indicated or appropriate. (See grade 6 
Language standards 1 and 3 for specific expectations.) 

MP.2 Reason abstractly and quantitatively 

MP.4 Model with mathematics 

6.RP.A.1 Understand the concepts of a ratio and use ratio language to describe a ratio relationship between two quantities. 

6EE.B.6 Using variables to represent numbers and write expressions when solving a real-world or mathematical problem; understand that a variable 
can represent an unknown number or, depending on the purpose at hand, any number in a specified set. 

8.2.8.A.1  Research a product that was designed for a specific demand and identify how the product has changed to meet new demands (i.e. telephone 
for communication - smart phone for mobility needs). 

8.2.8.C.1  Explain how different teams/groups can contribute to the overall design of a product. 

8.2.8.C.2  Explain the need for optimization in a design process.  

8.2.8.D.1  Design and create a product that addresses a real world problem using a design process under specific constraints. 

8.2.8.E.1  Identify ways computers are used that have had an impact across the range of human activity and within different careers where they are used. 

Enduring  
Understandings 

Essential Questions 

● How can you use a model to describe the cyclic patterns of the             
Sun-Earth-Moon? 

● How can you use a model to describe and demonstrate the           
role of gravity in the Solar System? 

● Students will understand that  models are used to demonstrate 
understanding and represent systems and their interactions. 

● Students will learn that models are used to predict and describe phenomena 
and describe unobservable mechanisms. 
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● How do we analyze and interpret data to determine scale of           
objects  

● in our Solar System? 
● What are the criteria and constraints of a simulation that          

provides an environment to solve a real world problem or          
theory? 

  

● Students will understand that  patterns are used to demonstrate cause and 
effect relationships in predicting Phenomenon. 

● Students will learn to analyze and interpret data to determine similarities and 
differences in findings and to evidence for phenomena. 

● Students will learn to apply scientific ideas, principles and/or evidence to 
construct, revise and/or use an explanation for real world phenomena, 
examples, or events. 

21st Century Life & Career Skills Standards  

21st Century Standards 21st Century Practices 

9.2.4.A.4 Explain why knowledge and skills acquired in the elementary 

grades lay the foundation for future academic and career success. 
 

CRP1. Act as a responsible and contributing citizen and employee. 

CRP3. Attend to personal health and financial well-being. 
CRP4. Communicate clearly and effectively and with reason. 

CRP5. Consider the environmental, social and economic impacts of decisions. 

CRP6. Demonstrate creativity and innovation. 

CRP7. Employ valid and reliable research strategies. 

CRP8. Utilize critical thinking to make sense of problems and persevere in solving 

them. 

CRP9. Model integrity, ethical leadership and effective management. 
CRP10. Plan education and career paths aligned to personal goals. 
CRP11. Use technology to enhance productivity. 

CRP12. Work productively in teams while using cultural global competence. 

Performance Expectation 

● MS-ESS1-1 Develop and use a model of the Earth-Sun-Moon system to describe the cyclic patterns of lunar phases, eclipses of the Sun and Moon, 
and seasons.  Clarification Statement: Examples of models can be physical, graphical, or conceptual. 

 

Practice DCIs  Crosscutting Concepts  

● Develop and use a model  to 
describe phenomena.  

● Patterns of the apparent motion of the sun, 
the moon, and stars in the sky can be 
observed, described, predicted, and 

● Patterns can be used to identify cause and effect 
relationships.  

● Science assumes that objects and events in 
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explained with models. 
● This model of the solar system can explain 

eclipses of the sun and the moon. Earth’s 
spin axis is fixed in direction over the short 
term but tilted relative to its orbit around 
the sun. The seasons are a result of that tilt 
and are caused by the differential intensity 
of sunlight on different areas of earth 
across the year. 

natural systems occur in consistent patterns that 
are understandable through measurement and 
observation.  

 

Learning Objective 

WALT (We are learning to) use models to investigate how the arrangement of orbital planes, within the Sun-Earth-Moon system, creates the special 
circumstances needed for cyclic patterns such as: lunar phases, eclipses (sun and moon), and seasons. 
 

Performance Expectation 

MS-EES1-2 Develop and use a model to describe the role of gravity in the motions within galaxies and the solar system. Emphasis for the model is on gravity                            
as the force that holds together the solar system and Milky Way galaxy and controls orbital motions within them. Examples of models can be physical                         
(such as the analogy of distance along a football field or computer visualization of elliptical orbits) or conceptual (such as mathematical proportions                      
relative to the size of familiar objects such as students’ school or state. (Boundary: Assessment does not include Kepler’s Laws of orbital motion or the                         
apparent retrograde motion of the planets as viewed from Earth.) 

Practice DCIs  Crosscutting Concepts  

● Develop and use a model  to 
describe phenomena.  

 

● Earth’s and its solar system are part of the 
Milky Way galaxy, which is one of many 
galaxies in the universe. 

● The solar system consists of the sun and a 
collection of objects, including planets, 
their moons, and asteroids that are held in 
orbit around the sun by its gravitational pull 
on them. 

● The solar system appears to have formed 
from a disk of dust and gas, drawn together 
by gravity. 

● Models can be used to represent systems and 
their interactions. 

● Science assumes that objects and events in 
natural systems occur in consistent patterns that 
are understandable through measurement and 
observation. 
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Learning Objective 

● WALT( We are learning to) analyze tide charts and moon phase data to infer how the lunar cycle affects tides. 
● WALT (We are learning to ) compare the weight of an object on different planet mass using a simple physical model. 

 

Performance Expectation 

MS-ESS1-3 Analyze and interpret data to determine scale properties of objects in the solar system. Clarification Statement: Emphasis is on the analysis of                       
data from Earth-based instruments, space-based telescopes, and spacecraft to determine similarities and differences among solar system objects.                 
Examples of scale properties include the sizes of an object’s layers(such as crust and atmosphere), surface features (such as volcanoes), and orbital radius.                       
Examples of data include statistical information, drawings and photographs, and models. {Assessment Boundary: Assessment does not include recalling                  
facts about properties of the planets and other solar system bodies} 

Practice DCIs  Crosscutting Concepts  

● Analyze and interpret data to 
determine similarities and 
differences in findings.  

 

● The solar system consists of the sun and a 
collection of objects, including planets, 
their moons, and asteroids that are held in 
orbit around the sun by its gravitational pull 
on them. 

 

● Time, space, and energy phenomena can be 
observed at various scales using models to study 
systems that are too large or too small. 

● 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. 

 

Learning Objective 

● WALT (We are learning to) develop scaled plan-viewed models of the solar system and use them to make predictions about the seasonality. 

 

Performance Expectation 

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

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

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

● All human activity draws on natural resources 
and has both short and long term consequences, 
positive as well as negative, for the health of 
people and the natural environment. 

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

 

 

Learning Objective 

● Students will be given a design challenge. WALT (We are learning to) develop design criteria, planning and modeling design solutions and evaluate 
the constraints of that design. 

 

Performance Expectation 

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

Practice DCIs  Crosscutting Concepts  

● Evaluate  competing design 
solutions based on jointly 
developed and agreed-upon 
design  criteria.  

● There are systematic processes for 
evaluating solutions with respect to how 
well they meet the criteria and constraints 
of a problem. 

 

 

 

 

Learning Objective 
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● Students will be given a design challenge. WALT (We are learning to)  develop design criteria, planning and modeling design solutions and evaluate 
the constraints of that design and evaluate competing designs. 

 

Performance Expectation 

● 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. 

Practice DCIs  Crosscutting Concepts  

● Analyze and interpret data to 
determine similarities and 
differences in findings.  

● There are systematic processes for 
evaluating solutions with respect to how 
well they meet the criteria and constraints 
of a problem. 

● Sometimes parts of different solutions can 
be combined to create a solution that is 
better than any of its predecessors. 

● Although one design may not perform the 
best across all tests, identifying the 
characteristics of the design that 
performed the best in each test can provide 
useful information for the redesign 
process--that is, some of those 
characteristics may be incorporated into 
the new design. 

 

 

Learning Objective 

WALT (We are learning to) analyze data from several design solutions and identify the pros and cons to create the best solution through 
argumentation. 
 

Performance Expectation 

● 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. 
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Practice DCIs  Crosscutting Concepts  

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

  

● A solution needs to be tested, and then 
modified on the basis of the test, and then 
modified on the basis of the test, results, in 
order to improve it.  

● Models of all kinds are important for 
testing solutions. 

● 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. 

 

 

Learning Objective 

WALT (We are learning to conduct several trials to develop the most effective engineering design. 

Possible Anchor Chart 

https://www.pinterest.com/pin/5911043233726984/?from_navigate=true  Rotate vs. Revolve 
https://www.pinterest.com/pin/59954238763189848/  Eclipses 
https://www.pinterest.com/pin/339669996874549076/  Order of Moon Phases 
https://www.pinterest.com/pin/259590365992090423/  Moon Phases 
https://www.pinterest.com/pin/564779609492534966/  Moon Phases 

Resources/Websites: 
 
https://www.pinterest.com/pin/23292123046554962/  (video of moon phases) 
https://www.youtube.com/watch?v=NCweccNOaqo ( video lunar cycle) 
https://www.youtube.com/watch?v=IIMN-XVcpkE  ( why the moon causes tides) 
https://www.youtube.com/watch?v=1otfxSwaG5g ( video of the tides) 
https://www.youtube.com/watch?v=B-b4XvuQo1Y  (video on the moon phases) 
https://www.youtube.com/watch?v=Pgq0LThW7QA (video on the tilt of Earth...Reason for the Seasons) 
Gizmos (www.explorelearning.com) 

● Ocean Tides 
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https://www.pinterest.com/pin/339669996874549076/
https://www.pinterest.com/pin/259590365992090423/
https://www.pinterest.com/pin/564779609492534966/
https://www.pinterest.com/pin/23292123046554962/
https://www.youtube.com/watch?v=NCweccNOaqo
https://www.youtube.com/watch?v=IIMN-XVcpkE
https://www.youtube.com/watch?v=1otfxSwaG5g
https://www.youtube.com/watch?v=B-b4XvuQo1Y
https://www.youtube.com/watch?v=Pgq0LThW7QA
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● Eclipse  
● 2D Eclipse 
● Summer and Winter 
● Solar System 

Mentor Texts: 

https://www.pinterest.com/pin/233202086930052722/  (book: Exploring Space with an Astronaut) 
https://www.pinterest.com/pin/184436547209915350/ (book: Beyond: A Solar System Voyage) 
The Moon Book by Gail Gibbons 
Everyday Earth and Space Science Mysteries by: Richard Konicek-Moran (Resource is in shared folder) 
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Modifications for Various Populations 
Possible modifications are, but are not limited to the following; 

English Language 
Learners 

● Provide visuals to support verbal information 
● Allow alternate methods of response (verbal, drawing, typing, modeling)  
● Use known vocabulary when possible 
● Provide visual definition of vocabulary 
● Extra time for assignments/assessments 
● Provide partner to support learning 
● Provide prompts for student discussions 
● Small group instruction 
● Provide copies of notes or structure for taking notes 
● When appropriate, provide graphic organizers 
● Utilize peer/buddy system in a cooperative learning effort 

At Risk Learners ● Provide a structured learning environment 
● Provide small group or individual instruction 
● Reinforce the use of compensatory strategies 
● Buddy in class to assist and clarify 
● Actively help students build connections and associations in order to access background 

knowledge or previously taught information 
● Directly teach learning strategies 
● Repeat major points of information  
● Provide visual cues (posters, number lines, gestures, use of technology)  
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Special Education ● Provide visuals to support verbal information 
● Allow alternate methods of response (verbal, drawing, typing, modeling)  
● Use known vocabulary when possible 
● Provide visual definition of vocabulary 
● Extra time for assignments/assessments 
● Provide partner to support learning 
● Read test to student 
● Provide manipulatives for math problems 
● Provide prompts for student discussions 
● Small group instruction 
● Modify length of assignments and assessments 
● Chunk material taught and assignments 
● Provide copies of notes or structure for taking notes 
● When appropriate, provide graphic organizers 
● Utilize peer/buddy system in a cooperative learning effort 
● Focus on essential content 

Gifted & Talented ● Provide visuals to support verbal information 
● Allow alternate methods of response (verbal, drawing, typing, modeling)  
● Use known vocabulary when possible 
● Provide visual definition of vocabulary 
● Extra time for assignments/assessments 
● Provide partner to support learning 
● Provide prompts for student discussions 
● Small group instruction 
● Provide copies of notes or structure for taking notes 
● When appropriate, provide graphic organizers 
● Utilize peer/buddy system in a cooperative learning effort 

504 ● Provide a structured learning environment 
● Provide small group or individual instruction 
● Reinforce the use of compensatory strategies 
● Buddy in class to assist and clarify 
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● Actively help students build connections and associations in order to access background 
knowledge or previously taught information 

● Directly teach learning strategies 
● Repeat major points of information  
● Provide visual cues (posters, number lines, gestures, use of technology)  

 

 

 

 

 

 

 
DIFFERENTIATION ADAPTATIONS  

Areas for consideration when designing accommodations  

Learning Environment Allow a 
“time out” or private space for 
students to choose  
Use preferential seating Provide 
opportunities for movement  
Vary activities both in and out of 
desk/table  
 

Curriculum  
Adapt number of items that need to 
be completed  
Use different forms of assessments 
that demonstrate different learning 
styles 
Allow use of charts and calculators  
Allow different visual aids, concrete 
examples, hands-on activities, and 
cooperative groups to learn new 
concepts  

Teaching and Learning Styles Plan 
using UbD planning tool  
Adapt the way instruction is delivered 
to the learner- use multiple teaching 
styles to teach a new concept  
Use concrete examples and move 
towards the abstract  
Provide an overview of lesson at 
beginning Monitor the rate and 
manner in which the material is being 
presented 

Time Demands  
Allow extra time to complete 
tests  
Give different versions of tests  
Follow a routine  

Cooperative Learning 
Use flexible grouping  
Use student choice in grouping  
Assign peer helpers to check in on 
one another 

Behavior Concerns  
Give clear expectations of goals for 
the class period  
Be consistent in follow through with 
both positive and negative 
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Set specific time limits for test 
 
 
 
 
 

consequences Use of cues  
Give immediate positive reinforcement 
and feedback Avoid power struggle  
Allow for a time out or “cool off” space 
in classroom for designated amount of 
time 

Attention/Focus Concerns Give 
notification of transitions Use of 
cues to refocus 
Seat near teacher or in area of 
less distraction  
Introduce assignments in 
sequential steps  
Make sure books/materials are 
on the correct pages 

Organization  
Give copy of notes  
Allow student to leave unnecessary 
materials in a nearby area  
Color coded materials  
Use of binder system  
Use a checklist for work in smaller 
units 

Written Expression  
Allow use of manuscript, cursive, or 
typing for assignments  
Leniency in spelling and neatness (to 
an agreed upon level)  
Provide a copy of notes 
Avoid pressures for speed or 
accuracy 

Visual Processing  
Give highlighted/color coded 
copy of notes  
Avoid copying notes from the 
board  
Check in with student to be sure 
that visuals are comprehended 
from the beginning of lesson  
Avoid cluttered worksheets 
keeping them clear and 
well-defined 
 
 

Language Processing  
Give both written and verbal 
directions  
Slow the rate of presentation and 
paraphrase information  
Keep statements short and to the 
point  
Allow for extra wait time  
Use student‟s name before asking a 
question  
Use of visuals and hands-on 
materials  
Familiarize students with new 
vocabulary before lesson 

Audio Processing  
Provide a copy of notes  
Use of a checklist  
Keep statements short and to the 
point  
Use of eye contact  
Have student sit closer to instruction  
Use of student buddy to check in with 
sitting nearby  
Use of visuals  
Stop and check in for understanding 
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