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Introduction 
Students can see evidence of energy causing change all around them—when they flip on a light switch, feel a car start to move, or hear a phone ring. 
But the scientific concept of energy as the ability to cause a change can prove initially challenging. This abstract idea of the relationship between 
energy and change becomes clearer when students understand that 

● energy exists in different forms, such as sound, light, thermal energy (heat), and electrical energy; 
● these forms of energy can cause a change, such as when a high-pitched sound breaks glass or when heat melts butter; 
● one form of energy can transform into another; and 
● all change, in fact, is evidence of an energy transfer or transformation. 

Engineers use knowledge of physical laws governing energy as they develop solutions to problems and build things that are useful to people. This 
lesson series incorporates learning goals that support principles and practices of engineering design (such as defining problems and evaluating and 
optimizing possible solutions). 

Note to Teachers and Curriculum Planners 
Following the guidance of the National Academies of Science, and A Framework for K-12 Science Education, at this grade level we make no attempt 
to give a comprehensive definition of energy. This unit introduces Grade 4 students to real-world examples and fundamental concepts that will be 
explored in greater depth in later grades. Students will learn about energy and change, forms of energy, and how energy can be thought of in terms of 
energy of motion and position. 

● Motion provides evidence of change related to energy. While the unit engages fourth graders in exploring energy in relation to the 
motion of objects, it does not use the term kinetic energy. Neither does the unit use the term potential energy. However, intuitive 
understanding of potential energy is inherent in comprehension of energy as the ability to cause change. 

● Teachers should correct any misconceptions that only moving objects have energy. Nonmoving objects can also have stored energy 
(for example, a ball held at a height, a stretched spring, or chemical energy stored in food or a battery). 

● Light and sound are explored in greater depth in Grade 4 Unit 2: Investigating Waves.  
● Various natural resources that can be used as sources of energy are explored in detail in a later unit, Grade 4 Unit 5 Using Natural 

Resources for Energy. 
● This Sequence includes reference links to the Next Generation Science Standards (NGSS), as well as to the foundational documents 

that describe the scope and progression of learning as outlined by those standards. 
 

 

https://creativecommons.org/licenses/by-nc-sa/4.0/
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2019 CORE KNOWLEDGE  
SCIENCE SEQUENCE SUGGESTED LEARNING OBJECTIVES LANGUAGE OF INSTRUCTION 

The Sequence guidelines identify specific content and 
skills for building knowledge coherently and 
cumulatively across the grades. 

These suggested learning objectives may be modified 
to meet state and local standards as well as the needs 
of specific schools and classrooms. 

This word list provides a sampling of the vocabulary to 
which students should be repeatedly exposed during 
instruction. The list is not intended for use in isolated 
drill or memorization. 

A. Introduction to Energy 
 
● Energy: the ability to cause change 
● Energy has many forms, including motion, 

light, sound, heat, and electrical energy. 
● Stored energy: the potential to cause change 

(for example, holding a ball at a height, or the 
stored chemical energy within a battery) 

 
NGSS references: 
● DCI PS3.A Definitions of Energy 
● Cross-cutting Concept: Cause and Effect 

 
 

 

 
 

● Give examples of energy causing change. 
● Identify as forms of energy: light, sound, 

heat, and electrical energy. 
● Create a visual model that shows examples 

of energy causing change. 
 

 
 
change 
energy 
forms of energy 
stored energy 
cause and effect 

B. Energy and Motion  
 
The energy of motion 
● All moving objects possess energy of motion. 
● The faster an object is moving, the greater its 

energy.  
● People use motion energy to cause changes 

that accomplish useful tasks (for example, in 
bicycles, pendulum clocks). 

 
NGSS references: 
● 4-PS3-1 
● DCI PS3.A: Definitions of Energy 
● Cross-cutting Concept: Energy and Matter 

 
 
 

 
 

● Create a visual model that demonstrates an 
example of motion energy causing change.  

● Conduct an investigation to show how the 
speed of a moving object is related to its 
energy. (Example: Rolling a ball at different 
speeds into a stack of blocks.) 

● Use evidence to explain the relationship 
between the energy of a moving object and 
its speed. 

 
 
energy change 
motion 
speed 
variable 
distance 
position 
cause and effect 

https://creativecommons.org/licenses/by-nc-sa/4.0/
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C. Energy Transfer
● Energy can be transferred from place to

place. For example:
○ Sound: Transferred from a

faraway bell or siren.
○ Light: Transferred to Earth from

the Sun.
○ Heat: Transferred from a

campfire or space heater.

● Electrical currents can transfer energy from
place to place and be converted into
sound, light, or heat energy. 

○ For example, hydroelectric power
plants convert the energy of
moving water into electrical
energy and transfer it to across
long distances.

NGSS references: 
● 4-PS3-2
● DCI PS3.A: Definitions of Energy
● DCI PS3.B: Conservation of Energy and Energy

Transfer 
● Cross-cutting Concept: Energy and Matter

● Explain that sound energy is transferred
from place to place.

● Describe evidence that light, heat, and
electricity transfer energy from place to
place.

● Conduct an investigation to provide
evidence that energy can be transferred
from place to place.

● Organize evidence to support a claim about
energy transfer.

change 
cause and effect 
forms of energy 
energy transfer 
evidence 
[examples of energy transfer] 

D. Collisions
● Moving objects transfer energy from

place to place (for example, a rolled ball
knocking over a stack of blocks).

● Changes in energy when objects collide:
o When objects collide, energy can

transfer from one object to…
another and change the motion
of the objects.

o In a collision, some energy is
transferred from the objects to
the air as sound or heat (for
example, when a bat hits a
baseball).

● Describe energy changes that can occur
when objects collide.

● Predict what will happen in a collision and
conduct an investigation to test those
predictions. (Example: Rolling two simple
model cars with different masses down
ramps until they collide.)

energy transfer 
motion 
contact 
position 
collide / collision 
speed 
predict/prediction 
variable 
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NGSS references: (for Part D. Collisions) 
● 4-PS3-3 
● DCI PS3.A: Definitions of Energy 
● DCI PS3.B: Conservation of Energy and 

Energy Transfer 
● DCI PS3.C: Relationship Between Energy and 

Forces 
● Cross-cutting Concepts: 

Energy and Matter 
Cause and Effect 

 
E. Energy Transformation and Engineering 
 

● One form of energy can be converted into 
another form of energy.  

o For example, chemical energy in 
batteries can be transformed to 
motion, light, or sound. 

● Many useful devices convert one form of 
energy into another. 

o For example, toasters convert 
electrical energy to heat energy, 
and solar panels converts light 
energy to electrical energy. 

 
NGSS references: 

● 4-PS3-4 
● DCI PS3.B: Conservation of Energy and 

Energy Transfer 
● DCI PS3.D: Energy in Chemical Processes and 

Everyday Life 
● DCI ETS1.A: Defining Engineering Problems 

[see also 3-5-ETS1-1] 
● Cross-cutting Concept: Interdependence of 

Science, Engineering, and Technology 
 
 

 
 

● Describe how energy conversions are 
used in devices that help people. 

● Design a device that demonstrates that 
one form of energy can be converted to 
another form of energy. 

● Test, evaluate, and refine the device’s 
design to solve a problem. (Example: A 
simple electric circuit that converts the 
energy in a battery to the sound energy 
from a bell or the light energy from a bulb.) 

 
 
 

 
 
forms of energy 
energy transformation 
convert/conversion 
engineering design 
solution 
evidence 
change 
cause and effect 
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Science Biographies 

Thomas Edison: invented an electric light bulb and investigated ways to store energy for practical uses 
 
Lewis H. Latimer: electrical engineer who, among other things, secured patents that improved Edison’s lightbulb 
 

 
As noted above, this unit references the following standards that are a part of the Next Generation Science Standards (NGSS)  
Grade 4 Topic Energy:  

4-PS3-1. Use evidence to construct an explanation relating the speed of an object to the energy of that object. [Assessment Boundary: Assessment 
does not include quantitative measures of changes in the speed of an object or on any precise or quantitative definition of energy.] Evidence Statements 

4-PS3-2. Make observations to provide evidence that energy can be transferred from place to place by sound, light, heat, and electric 
currents. [Assessment Boundary: Assessment does not include quantitative measurements of energy.] Evidence Statements 

4-PS3-3. Ask questions and predict outcomes about the changes in energy that occur when objects collide. [Clarification Statement: Emphasis is on 
the change in the energy due to the change in speed, not on the forces, as objects interact.] [Assessment Boundary: Assessment does not include quantitative 
measurements of energy.] Evidence Statements 

4-PS3-4. Apply scientific ideas to design, test, and refine a device that converts energy from one form to another.* [Clarification Statement: 
Examples of devices could include electric circuits that convert electrical energy into motion energy of a vehicle, light, or sound; and, a passive solar heater that 
converts light into heat. Examples of constraints could include the materials, cost, or time to design the device.] [Assessment Boundary: Devices should be 
limited to those that convert motion energy to electric energy or use stored energy to cause motion or produce light or sound.] Evidence Statements 

Note: 4-ESS3-1 is addressed in Grade 4 Unit 5 Using Natural Resources for Energy. 

https://creativecommons.org/licenses/by-nc-sa/4.0/
http://www.nextgenscience.org/topic-arrangement/4energy
http://www.nextgenscience.org/topic-arrangement/4energy
https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/4-PS3-1%20Evidence%20Statements%20June%202015%20asterisks.pdf
https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/4-PS3-2%20Evidence%20Statements%20June%202015%20asterisks.pdf
https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/4-PS3-3%20Evidence%20Statements%20June%202015%20asterisks.pdf
https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/4-PS3-4%20Evidence%20Statements%20June%202015%20asterisks.pdf



