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NEXT GENERATION SCIENCE STANDARDS

Energy and the Electromagnetic 
Spectrum (MSPNG-3)

TM

Disciplinary Core Ideas/Performance Assessments Activity

PS3.A: Definitions of Energy 
• Motion energy is properly call 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 posi-

tions. (MS-PS3-2) 
• Temperature is the measure of the average kinetic energy of particles of matter. The relation-

ship between the temperature and the total energy of a system depends on the types, states, and 
amounts of matter present. (MS-PS3-3), (MS-PS3-4) 

1, 2, 3, 4, 5, 6, 
7, 8

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

2,3

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

1,2,3,

MS-PS3-3. Apply scientific principles to design, construct, and test a device that either minimizes or 
maximizes thermal energy transfer. *

8

MS-PS3-4. Plan an investigation to determine the relationships among the energy transferred, the type 
of matter, the mass, and the change in the average kinetic energy of the particles as measured by the 
temperature of the sample. 

1,2,3,4,

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) 
• 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) 

• Energy is spontaneously transferred out of hotter regions or objects and into colder ones. (MS-
PS3-3)  

1, 2, 3, 4, 5, 6, 
7, 8

MS-PS3-3. Apply scientific principles to design, construct, and test a device that either minimizes or 
maximizes thermal energy transfer. *

5,8

MS-PS3-4. Plan an investigation to determine the relationships among the energy transferred, the type 
of matter, the mass, and the change in the average kinetic energy of the particles as measured by the 
temperature of the sample. 

1,2,3,4,5

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

1,2,3,4

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 trans-

ferred to or from the object. (MS-PS3-2) 
1,2,3,4

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

4,5
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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 design solution will be successful. Specification of constraints includes consideration of scien-
tific principles and other relevant knowledge that is likely to limit possible solutions. (Secondary to 
MS-PS3-3) 

1,2,3,4,5,8

MS-PS3-3. Apply scientific principles to design, construct, and test a device that either minimizes or 
maximizes thermal energy transfer.* 

5,8

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 crite-
ria and constraints of a problem. (Secondary to MS-PS3-3)

1,2,3,5,8

MS-PS3-3. Apply scientific principles to design, construct, and test a device that either minimizes or 
maximizes thermal energy transfer. *

8

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) 

5, 6, 7

MS-PS4-1. Use mathematical representations to describe a simple model for waves that includes how 
the amplitude of a wave is related to the energy of a wave. 

5, 6, 7

MS-PS4-2. Develop and use a model to describe that waves are reflected, absorbed, or transmitted 
through various materials. 

5, 6, 7

PS4.B: Electromagnetic Radiation
• When light shines on an object, it is reflected, absorbed, or transmitted through the object, depend-

ing on the object’s material and the frequency (color) of the light. (MS-PS4-2)
• 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. (MS-PS4-2)
• A wave model of light is useful for explaining brightness, color, and the frequency-dependent bend-

ing of light at a surface between media. (MS-PS4-2)
• However, because light can travel through space, it cannot be a matter wave, like sound or water 

waves. (MS-PS4-2)

5, 6, 7

MS-PS4-2. Develop and use a model to describe that waves are reflected, absorbed, or transmitted 
through various materials. 

5, 6, 7
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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 de-
scribe, test, and predict more abstract phenomena and design systems. 
• Develop a model to describe phenomenon. (MS-PS4-2)
• Develop a model to describe unobservable mechanisms. (MS-PS3-2)

1,2,3,4,5,6,7,8

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

1,2,3

MS-PS4-2. Develop and use a model to describe that waves are reflected, absorbed, or transmitted 
through various materials. 

5,6,7

Planning and Carrying Out Investigations
Planning and carrying out investigations in 6–8 builds on K–5 and progresses to include investiga-
tions 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 mea-
surements will be recorded, and how many data are needed to support a claim. (MS-PS3-4) 

2,3,4,5,6,7,8

 MS-PS3-4. Plan an investigation to determine the relationships among the energy transferred, the 
type of matter, the mass, and the change in the average kinetic energy of the particles as mea-
sured by the temperature of the sample. 

2,3,4,5

Analyzing and Interpreting Data 
Analyzing data in 6–8 builds on K–5 and progresses to extending quantitative analysis to investi-
gations, 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 relation-

ships. (MS-PS3-1)

1,2,3,4,5,8

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

2,3

Constructing Explanations and Designing Solutions 
Constructing explanations and designing solutions in 6–8 builds on K–5 experiences and progress-
es to include constructing explanations and designing solutions supported by multiple sources of 
evidence consistent with scientific knowledge, principles, and theories. 
• Apply scientific ideas or principles to design, construct, and test a design of an object, tool, 

process or system. (MS-PS3-3) 

1,2,3,4,5,6,7,8

MS-PS3-3. Apply scientific principles to design, construct, and test a device that either minimizes or 
maximizes thermal energy transfer.* 5,8



MS.PS.NGSS  -  Copyright © 2019 by Battle Creek Area Mathematics and Science Center

NEXT GENERATION SCIENCE STANDARDS

Energy and the Electromagnetic 
Spectrum (MSPNG-3)

TM

Connections to Nature of Science

Engaging in Argument from Evidence 
Engaging in argument from evidence in 6–8 builds on K–5 experiences and progresses to con-
structing a convincing argument that supports or refutes claims for either explanations or solu-
tions 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) 

3,5

MS-PS3-5. Construct, use, and present argument to support the claim that when the motion energy 
of an object changes, energy is transferred to or from the object. 1,2,3,4

Scientific Knowledge is Based on Empirical Evidence 
• Science knowledge is based upon logical and conceptual connections between evidence and 

explanations. (MS-PS3-4), (MS-PS3-5), (MS-PS4-1) 1,2,3,4,5,6,7

MS-PS3-4. Plan an investigation to determine the relationships among the energy transferred, the 
type of matter, the mass, and the change in the average kinetic energy of the particles as mea-
sured by the temperature of the sample.

1,2,3,4,5

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

1,2,3,4

MS-PS4-1. Use mathematical representations to describe a simple model for waves that includes 
how the amplitude of a wave is related to the energy of a wave. 

5,6,7

Using Mathematics and Computational Thinking
Mathematical and computational thinking at the 6–8 level builds on K–5 and progresses to iden-
tifying 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 de-

sign solutions. (MS-PS4-1)

3,6,7

MS-PS4-1. Use mathematical representations to describe a simple model for waves that includes 
how the amplitude of a wave is related to the energy of a wave. 

5,6,7

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.
• Integrate qualitative scientific and technical information in written text with that contained in 

media and visual displays to clarify claims and findings. 

2,4,6,7
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Scale, Proportion, and Quantity 
• Proportional relationships (e.g., speed as the ratio of distance traveled to time taken) among dif-

ferent types of quantities provide information about the magnitude of properties and processes. 
(MS-PS3-1), (MS-PS3-4)

1,2,3

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

1,2,3

MS-PS3-4. Plan an investigation to determine the relationships among the energy transferred, the type 
of matter, the mass, and the change in the average kinetic energy of the particles as measured by the 
temperature of the sample.

1,2,3

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-PS3-2)
1,2,3,4

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

1,2,3

Energy and Matter
• 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-

PS3-3)

1,2,3,4,5,8

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

2

MS-PS3-3. Apply scientific principles to design, construct, and test a device that either minimizes or 
maximizes thermal energy transfer.* 

5,8

Structure and Function 
• Structures can be designed to serve particular functions by taking into account properties of differ-

ent materials, and how materials can be shaped and used. (MS-PS4-2)
• Structures can be designed to serve particular functions. (MS-PS4-3) 

5,6,7,8

 MS-PS4-2. Develop and use a model to describe that waves are reflected, absorbed, or transmitted 
through various materials. 

5,6,7,8

Patterns
• Graphs and charts can be used to identify patterns in data. (MS-PS4-1)

2,3,5,6

MS-PS4-1. Use mathematical representations to describe a simple model for waves that includes how 
the amplitude of a wave is related to the energy of a wave. 

6

Connections to Engineering Technology and Applications of Science

Influence of Science, engineering, and Technology on Society and the Natural World
• Technologies extend the measurement, exploration, modeling, and computational capacity of sci-

entific investigations. (MS-PS4-3) 
6,7,8


