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Solar Energy in Florida!

A special guest 
was invited for 
the opening, 
to celebrate 
how solar 
energy can 
change 
America...

Can you see all of the solar panels behind the podium?

On October 29, 2009, 
the world’s largest 
solar power installation 
was opened at Florida 
Power and Light, a 
utility company in 
Sarasota, Florida.

90,000 solar panels!



Not this guy!
(But he came with the 
special guest...)

We’ll give you a hint!

Rita, Science Companion’s  
director, was there to 
greet him, waiting in 
front of this sign...

“It’s an honor to be here 
on a very big day not just 
for Arcadia but for the 
cause of clean energy 
in America,” President 
Obama told the crowd...

“With the flip of a switch, Florida Power and Light has 
moved the solar panels behind me into a position where 
they can catch the sun’s rays. And now, for the very 
first time, a large-scale solar power plant...will deliver 
electricity produced by the sun to the citizens of the 
Sunshine State.”

Solar power works through the transfer of energy -- 
turn the page and find out how!

http://www.sun-sentinel.com/business/sfl-obama-fpl-102809,0,81543.story
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•	 Spinning Top—There is a small metal ball inside the top that 
acts as a switch. When the top spins, the ball is forced outward, 
completing the electrical circuit that turns the light on.

light connection
Build on students’ 
understanding of sunlight 
from the Science Companion 
Level 3 Light Unit by giving 
them the opportunity to 
test and discover that solar 
beads do not change color 
when exposed to visible light 
alone (indoor lighting) but 
do change when exposed 
to sunlight, suggesting that 
sunlight contains forms of 
radiation beyond just visible 
light.

•	 Radiometer—The sealed glass bulb maintains a partial 
vacuum, to reduce air friction. When light hits the metal vanes 
it reflects off the white sides, but is absorbed as heat energy on 
the black sides. Air molecules flow around the edges of each 
vane, from the cooler white side toward the warmer black side, 
causing the top to spin.

•	 Magic Bracelet—The beads in this bracelet are solar energy 
beads. Each bead contains a type of pigment that changes 
color when exposed to ultraviolet light. Sunlight and the 
light produced by compact fluorescent bulbs contain both 
ultraviolet and visible light; the ultraviolet light they contain 
activates the beads. Visible light alone (such as that provided 
by typical incandescent lighting) will not change the color of 
the beads.

Teacher Master 3, Assessment 1 Teacher Masters 15–16

Teacher Masters 17–18 Teacher Master 41, Family Link
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Teacher Background 
Information

This section provides a detailed overview of energy—its 
significance in the world around us; the forms it takes; how it 
transfers from one object to another; how easily it passes through 
different materials; and how it is harnessed in everyday machines. 
This introduction is intended to give you background information 
you may need as you teach the unit; however, it is not necessary 
to master or present all the content that is offered here. The Key 
Notes section of each lesson indicates which portion to review 
prior to teaching the lesson. A preliminary read-through before 
teaching the unit—to get the big picture—followed by more 
focused readings before each lesson should help you guide the 
children in their discoveries about the role of energy in the world 
around them.

Introduction

Energy: A Unifying Concept
Energy is integral to our understanding of the world around us. 
It is at the root of all change. Every time something happens, 
energy is involved. It is the energy in gasoline that makes an 
automobile run; the energy added to water that makes it boil; 
the energy in food that allows us to move and grow; the energy 
of an exploding stick of dynamite that blasts through solid rock; 
the energy in the sun’s rays that drives weather and life itself; 
and the energy of moving water, air, sand, and ice that reshapes 
the surface of the earth.

What Is Energy?
Energy is something we understand through experience. We can 
feel, see, and hear the energy of a thunderstorm. We know what 
foods to eat when we need a boost of energy. We are amused  
by the boundless energy of a puppy. We realize that our garden 
needs the sun’s energy to grow. Intuitively, we understand that 
energy makes things happen. Doing work is one way to “make 
things happen” so it is not surprising that the word energy is 
derived from the Greek word energeia, meaning “at work.”

Scientific definitions for energy also incorporate the idea of work. 
One common definition for energy is “the ability to perform 

work.” While this definition is meaningful to scientists, it can be 
problematic for students. For scientists, the concept of “work” has 
a special meaning—“force applied over a distance.” For students, 
however, many of the things that energy “makes happen,” such as 
the soaring of a soccer ball, the flash of a bolt of lightning, or the 
bounce of a trampoline, are not likely to be considered work.

A common misconception held by students is that energy is a 
“thing” rather than a property of something. Properties, such as 
energy, are inherently harder to explain and grasp. Energy has 
no mass, shape, taste, or odor but it can be measured. It can be 
felt but not touched. Nonetheless, we can recognize, appreciate, 
explore, and understand energy without a formal definition. In  
this unit, children will develop their own “working definition” of 
energy as they explore the role that energy plays in the world 
around them.

Forms of Energy
Energy is best described to children in terms of how they 
experience it in everyday life. While physicists employ a much 
stricter and more complex standard for distinguishing energy 
forms, this unit introduces energy in terms of forms that are 
accessible to students. Don’t be concerned by the variations you 
encounter in how energy forms are defined and presented in 
resource books and videos. In this unit, designed specifically for 
5th graders, keeping the categories of energy forms simple and 
recognizable will help students focus on energy’s importance in 
the world around them.

Two Major Kinds of Energy: Energy in Action and  
Stored Energy
One basic way to think about energy is to categorize it into two 
major forms: energy in action and stored energy (energy not yet  
in use).

Energy in action is energy in the “act” of bringing about change. 
Where there is action there is motion. To account for the many 
different ways that motion is manifested, a variety of energy forms 
can be considered forms of energy in action.

Stored energy, also referred to as potential energy, is the energy 
possessed by something but not yet bringing about change. 
Stored energy results from the position of an object and the forces 
which are acting on it. Like energy in action, stored or potential 
energy can be considered to exist  in several forms.
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Teacher Background 
Information
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energy makes things happen. Doing work is one way to “make 
things happen” so it is not surprising that the word energy is 
derived from the Greek word energeia, meaning “at work.”

Scientific definitions for energy also incorporate the idea of work. 
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work.” While this definition is meaningful to scientists, it can be 
problematic for students. For scientists, the concept of “work” has 
a special meaning—“force applied over a distance.” For students, 
however, many of the things that energy “makes happen,” such as 
the soaring of a soccer ball, the flash of a bolt of lightning, or the 
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“thing” rather than a property of something. Properties, such as 
energy, are inherently harder to explain and grasp. Energy has 
no mass, shape, taste, or odor but it can be measured. It can be 
felt but not touched. Nonetheless, we can recognize, appreciate, 
explore, and understand energy without a formal definition. In  
this unit, children will develop their own “working definition” of 
energy as they explore the role that energy plays in the world 
around them.

Forms of Energy
Energy is best described to children in terms of how they 
experience it in everyday life. While physicists employ a much 
stricter and more complex standard for distinguishing energy 
forms, this unit introduces energy in terms of forms that are 
accessible to students. Don’t be concerned by the variations you 
encounter in how energy forms are defined and presented in 
resource books and videos. In this unit, designed specifically for 
5th graders, keeping the categories of energy forms simple and 
recognizable will help students focus on energy’s importance in 
the world around them.

Two Major Kinds of Energy: Energy in Action and  
Stored Energy
One basic way to think about energy is to categorize it into two 
major forms: energy in action and stored energy (energy not yet  
in use).

Energy in action is energy in the “act” of bringing about change. 
Where there is action there is motion. To account for the many 
different ways that motion is manifested, a variety of energy forms 
can be considered forms of energy in action.

Stored energy, also referred to as potential energy, is the energy 
possessed by something but not yet bringing about change. 
Stored energy results from the position of an object and the forces 
which are acting on it. Like energy in action, stored or potential 
energy can be considered to exist  in several forms.
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As discussed, these two major forms of energy—energy in action 
and stored energy—can each be broken down into several 
representative energy forms. The table below shows the two major 
categories and their representative energy forms.

Energy in Action Stored Energy
Motion energy Chemical (potential) energy

Heat energy Elastic (potential) energy

Light energy Gravitational (potential) energy

Electrical energy Nuclear energy

Sound energy

While “energy in action” and “stored energy” are used in the introductory 
and final lessons as “umbrellas” for students to group examples of energy 
under, the children are not expected to accurately specify each form as 
energy in action or stored energy. At this level, the children do not have 
the background necessary to understand why certain forms (particularly 
electrical, heat, sound, and light energy) are representative of one category 
or another.  However, in this teacher’s introduction, we have categorized 
each form of energy in this way so you can relate the material to other 
sources, and have this broader understanding as you teach.

The frequently used terms “kinetic energy” and “potential energy” are 
not used in the lessons though you are likely to encounter them in other 
books and resources about energy.  Kinetic energy, however, should 
technically not be applied to all forms of energy associated with motion. It 
is exclusively the energy of motion of matter (objects with mass or weight). 
Several of the energy forms presented under “Energy in Action” involve the 
movement of “mass-less” entities, such as waves and fields, and cannot be 
accurately categorized as kinetic energy. Furthermore, chemical energy and 
nuclear energy involve behavior of things at the atomic level and cannot be 
described by the usual concepts of kinetic and potential energy.

Energy in Action

Motion Energy

common 
misconceptions
Students usually understand 
how moving things are 
energized and how their own 
bodies have energy. They 
have a more difficult time 
recognizing more abstract 
forms of energy, such as light, 
electricity, and elastic energy.

Motion energy, often referred to as kinetic energy, is the energy 
present in moving objects or materials, such as the wind or 
falling water. Motion energy is the most easily recognizable form 
of energy. When you see a speeding car, a soaring baseball, a 
rushing river, or a towering twister, the energy they possess is 
unmistakable. These examples embody change—energy is clearly 
at work.

We depend on motion energy to get us from place to place, chew 
our food, drive nails into walls, and power windmills and water 
turbines.

Heat Energy

The terms “heat,” “heat energy,” and “thermal energy” are synonymous. As 
you teach, whenever possible, reinforce that heat is energy to help dispel 
the common misconception that heat is a thing rather than a property of a 
substance. Using the term “heat energy” may help make this distinction but 
students should be aware that the term “heat,” so widely used in everyday 
life, also refers to “heat energy.”

For the students we define “heat energy” as the energy which an 
object has as a result of its temperature. At a more sophisticated 
level, heat, also known as thermal energy, is a consequence of 
motion. In this case, the particles moving are the minute atoms 
and molecules found within all substances. The faster these 
particles move the more heat energy a substance possesses.

Since the students may not know about atoms and molecules or the 
connection between their motion and heat, they are unlikely to associate 
heat energy with motion. For them, heat energy will be just a form of 
energy associated with an object’s temperature.

We depend on heat energy to cook our food, warm our homes 
and dry our clothes. In engines (gas, diesel, or steam) heat energy 
produced by burning fuels is transferred into energy of motion. 
Heat energy is also used in many power plants to generate 
electricity.

Students may confuse the terms heat energy and temperature. Whenever 
possible, reinforce to children that the heat energy of an object is not 
the same thing as its temperature. The amount of heat energy an object 
possesses depends not only on temperature—a measure of how hot or 
cold something is—but also on the mass of the object and on the type of 
matter from which it is formed. It is clear, for example, that a bathtub of 
water at 35oC (95oF) holds more heat energy than a glass of water at the 
same temperature. Comparing, or asking children to compare, how much 
heat energy would have to be added to a cold glass of water and a bathtub 
full of cold water to allow each to reach a temperature of 35oC may help to 
clarify this point.

One common source of heat energy is friction—the resistance 
that occurs whenever two substances rub against each other. While 
the heat energy resulting from friction is desirable when you are 
rubbing your hands together to stay warm, it is less desirable when 
the moving parts of your car’s engine heat up.

|   Energy  |   Teacher Background Information
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As discussed, these two major forms of energy—energy in action 
and stored energy—can each be broken down into several 
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movement of “mass-less” entities, such as waves and fields, and cannot be 
accurately categorized as kinetic energy. Furthermore, chemical energy and 
nuclear energy involve behavior of things at the atomic level and cannot be 
described by the usual concepts of kinetic and potential energy.
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bodies have energy. They 
have a more difficult time 
recognizing more abstract 
forms of energy, such as light, 
electricity, and elastic energy.

Motion energy, often referred to as kinetic energy, is the energy 
present in moving objects or materials, such as the wind or 
falling water. Motion energy is the most easily recognizable form 
of energy. When you see a speeding car, a soaring baseball, a 
rushing river, or a towering twister, the energy they possess is 
unmistakable. These examples embody change—energy is clearly 
at work.

We depend on motion energy to get us from place to place, chew 
our food, drive nails into walls, and power windmills and water 
turbines.

Heat Energy

The terms “heat,” “heat energy,” and “thermal energy” are synonymous. As 
you teach, whenever possible, reinforce that heat is energy to help dispel 
the common misconception that heat is a thing rather than a property of a 
substance. Using the term “heat energy” may help make this distinction but 
students should be aware that the term “heat,” so widely used in everyday 
life, also refers to “heat energy.”

For the students we define “heat energy” as the energy which an 
object has as a result of its temperature. At a more sophisticated 
level, heat, also known as thermal energy, is a consequence of 
motion. In this case, the particles moving are the minute atoms 
and molecules found within all substances. The faster these 
particles move the more heat energy a substance possesses.

Since the students may not know about atoms and molecules or the 
connection between their motion and heat, they are unlikely to associate 
heat energy with motion. For them, heat energy will be just a form of 
energy associated with an object’s temperature.

We depend on heat energy to cook our food, warm our homes 
and dry our clothes. In engines (gas, diesel, or steam) heat energy 
produced by burning fuels is transferred into energy of motion. 
Heat energy is also used in many power plants to generate 
electricity.

Students may confuse the terms heat energy and temperature. Whenever 
possible, reinforce to children that the heat energy of an object is not 
the same thing as its temperature. The amount of heat energy an object 
possesses depends not only on temperature—a measure of how hot or 
cold something is—but also on the mass of the object and on the type of 
matter from which it is formed. It is clear, for example, that a bathtub of 
water at 35oC (95oF) holds more heat energy than a glass of water at the 
same temperature. Comparing, or asking children to compare, how much 
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full of cold water to allow each to reach a temperature of 35oC may help to 
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the heat energy resulting from friction is desirable when you are 
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the moving parts of your car’s engine heat up.
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Light Energy
For the students we define “light energy” as the energy carried by 
light rays. On a more sophisticated level, light energy, also known 
as radiant energy, is the energy carried by electromagnetic 
waves—waves of energy traveling through matter or empty space.

While there are many types of electromagnetic waves—such as radio waves, 
microwaves, infrared waves, visible light, ultraviolet light, and x-rays—in  
this unit, light energy will primarily be equated with visible light, since 
that is the type most likely to be recognized by students. For example, the 
energy from the sun is referred to simply as light, even though it is actually 
a more complex combination of visible light, ultraviolet light, and infrared 
waves.  If students in your class studied the Science Companion Level 3 
Light Unit, you can refer back to what they learned about visible light in 
that unit and pursue discussions about other types of electromagnetic 
waves if the children bring them up.

All life ultimately depends on light energy. Plants harness the 
energy in sunlight to produce the food that supports all other 
living things, and sunlight warms the earth, maintaining surface 
temperatures that sustain life. The energy in light also makes 
photography possible and, when concentrated into special beams 
of light called lasers, is powerful enough to drill through metals 
and cut through tissue during surgery.

Electrical Energy
All matter consists of minute building blocks called atoms. 
Atoms are composed of even smaller particles: a central nucleus 
consisting of protons (each with a positive electric charge) and 
neutrons (with a “neutral” charge—no electric charge), that is 
surrounded by a cloud of electrons (with negative electric charges). 
Electrically charged particles operate under an “opposites attract” 
principle.

Since (negatively charged) electrons are attracted to substances or 
regions with a net positive electric charge (which just means there 
are more protons than electrons in the region), they will naturally 
flow toward these regions when free to do so.  In conductors—
most metals, for example—some electrons are free to flow through 
the material because they are held loosely by their atoms. These 
flowing electrons possess electrical energy—they are capable of 
performing work and bringing about change.

Since the children have not yet learned that an electric current is a stream 
of moving particles, they are not likely to associate electrical energy with 
motion. At this stage, it’s sufficient for them to know that electrical energy is 
a type of energy associated with electric current.

The electricity (electrons flowing through a wire or another 
conductor) that powers household appliances—toasters, 
lights, refrigerators, computers, dishwashers, televisions, etc.—
demonstrates the work that can be performed by electrical energy. 
A tree felled by a bolt of lightning is another familiar reminder 
of the power of electrical energy.  In this case, there is so much 
electrical energy in the lightning bolt that it overcomes wood’s 
natural resistance to the flow of electrons (wood is usually an 
“insulator,” or non-conductor).

Children merely need to recognize examples of electrical energy in this unit. 
They should not be expected to know what is happening on a molecular 
level.

Sound Energy
Sound is carried through substances in waves of vibrating (back 
and forth moving) molecules. Where there is movement there 
is energy—the vibrating molecules that make up sound waves 
therefore possess energy. When sound waves hit the ear drum, 
they energize the eardrum which causes it to vibrate. The vibrating 
eardrum ultimately triggers messages to the brain (as vibrations 
pass from the eardrum to the bones of the middle ear to the 
fluid and tiny sensory hairs of the inner ear) that are the basis for 
hearing.

If students in your class studied the Science Companion Level 2 Sound Unit, you 
can refer back to what they learned about sound and vibrations in that unit.

Stored Energy

Chemical (Potential) Energy
Chemical energy is the energy stored in chemical substances,  
such as fuel or food. All substances are made up of atoms and 
molecules. These atoms and molecules are connected to one 
another (held together) by attractive forces known as chemical 
bonds.

The attraction between positively and negatively charged particles is the 
“glue” that holds all matter together, allowing atoms to bind together to 
form molecules ranging from relatively simple molecules (such as pure 
metals) to very complex structures (such as proteins and DNA).

When the bonds between atoms and molecules rearrange, as they 
do during chemical reactions (such as burning), there is frequently 
a net release of energy. This potential for bond rearrangement and 
net energy release via chemical reactions is the basis for chemical 
energy. Even though it takes energy to break chemical bonds, 
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Energy Teacher Master 41Family Link: Toy Box Science (Lesson 3)

Family Link with Science—Homework

Toy Box Science
Today in class you mapped the energy transfers that occurred when you operated 
several different toys. Now think about your own toys. Do any of them require an 
energy transfer in order to work?

Select a toy that runs as a result of energy transfers and answer the following 
questions.

1.	 What is your toy called? _________________________________________ 

2.	 What does your toy do? _________________________________________ 

_____________________________________________________________

3.	 Describe, or use arrows to map, how energy is transferred to operate your toy.

Bonus Activity “Wintergreens in the Dark”
1.	 Bring wintergreen-flavored Lifesavers® for you and a friend or family member 

into a dark room such a closet. Allow your eyes to adjust to the dark. Look 
carefully at each other’s mouths as you both chew your Lifesaver. Use the space 
below to describe what happened.

2.	 Describe the energy transfer(s) that took place as you chewed the Lifesaver.

Please return to class by ____________________________.
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 Rubric 1: Energy Forms and Transfers 
Criterion A
(Lessons 1—2, 9)

Criterion B
(Lessons 3 4, 9)

Energy is observable all around us 
and can take many forms. 

Energy moves from place to place 
and sometimes changes forms to 
make things happen. 

4 - Exceeds 
Expectations

Explores content 
beyond the level 
presented in the 
lessons.

Understands at a secure level (see 
box below) and can give examples 
of objects that possess more than 
one form of energy. 

Understands at a secure level (see 
box below) and can apply their 
understanding to new situations 
(e.g., toys brought from home, 
improvements on boats). 

3 - Secure
(Meets
Expectations)

Understands content 
at the level 
presented in the 
lessons and does not 
exhibit 
misconceptions. 

Can identify many specific forms 
of energy in their environment. 

Recognizes that energy moves from 
place to place and sometimes 
changes form to make things 
happen.

2 - Developing
(Approaches 
Expectations)

Shows an increasing 
competency with 
lesson content. 

Intuitively knows that certain  
objects have energy but doesn’t 
identify the energy as any specific 
form.

Has an incomplete understanding of 
how energy transfers make 
something happen(e.g., knows that 
energy transfers but not that 
sometimes energy changes form) 

1 - Beginning

Has no previous 
knowledge of lesson 
content.

Cannot observe or identify energy 
in one’s surroundings. 

Does not know that energy is 
required to make things happen. 
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Energy Transfers Cluster 
Quick Check Items 

TEACHER NOTE: The following questions relate to the Energy Transfers cluster. Use 
them after teaching the entire cluster, or select the applicable questions immediately 
following each lesson. You can also compile Quick Check items into an end-of-unit 
assessment. 

1. (Lesson 3) True or False?  If false, rewrite the statements to make them true. 

a. Energy is required for change to happen. ___________ true

b. Energy cannot move from place to place. ___________ false

 Energy moves from place to place, or object to object, all of the time. 

2. (Lesson 3) Which sequence best describes the energy transfers in a solar propeller? 

a. light            chemical          sound 

b. light             chemical            motion 

c. light             electrical            motion

d. no transfers take place

3. (Lesson 3) In question 2, what happened to the energy during each transfer? 

a. The energy changed form as it transferred.

b. Nothing happened. The energy form stayed the same.

c. The energy moved but did not change forms. 

4. (Lesson 4) Put an “X” next to any item that is a machine. 

X_______ car 

X_______ rowboat 

X_______ scissors 

X_______ lamp 














