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Hello Scientist,

Welcome to the Energy unit. This notebook is your place to 

record discoveries about energy. Like all scientists, you will 

wonder, think, try, observe, record, and discover. As you do 

so, it is important to keep a record of your work. Your ques-

tions, investigations, answers, and reflections can then be 

shared and returned to at any time.

We know much about science, but there is much more to be 

learned. Your contributions start here.

Enjoy, take pride in, and share your discoveries—science 

depends on scientists like you!
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Energy Walk

Identifying the Forms of Energy Around You

Search for things that represent each of these forms of energy. List the names of the things you 
find under the appropriate column heading.

 Electrical Light Motion Chemical

Energy Walk (Lesson 2)
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Energy Walk

Identifying the Forms of Energy Around You

Search for things that represent each of these forms of energy. List the names of the things you 
find under the appropriate column heading.

 Heat Sound Elastic Gravitational

Energy Walk (Lesson 2)
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Mapping Energy Transfers

Demonstration: Solar Propeller

Use arrows and words to show what types of energy transfers occurred as your teacher oper-
ated the item listed above. 

Energy Forms

Electrical  Chemical  Motion  Elastic  Gravitational  Heat  Light  Sound

Mapping Energy Transfers (Lesson 3)
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Mapping Energy Transfers

Type of Toy: 

Use arrows and words to show how energy was transferred in this toy. You can use as many of 
the shapes as you need for your map. You can also draw more shapes if you need them.

Energy Forms

Electrical  Chemical  Motion  Elastic  Gravitational  Heat  Light  Sound

Mapping Energy Transfers (Lesson 3)
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Mapping Energy Transfers

Type of Toy: 

Use arrows and words to show how energy was transferred in this toy. You can use as many of 
the shapes as you need for your map. You can also draw more shapes if you need them.

Energy Forms

Electrical  Chemical  Motion  Elastic  Gravitational  Heat  Light  Sound

Mapping Energy Transfers (Lesson 3)



Date:  

7

Mapping Energy Transfers

Type of Toy: 

Use arrows and words to show how energy was transferred in this toy. You can use as many of 
the shapes as you need for your map. You can also draw more shapes if you need them.

Energy Forms

Electrical  Chemical  Motion  Elastic  Gravitational  Heat  Light  Sound

Mapping Energy Transfers (Lesson 3)
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Mapping Energy Transfers

Type of Toy: 

Use arrows and words to show how energy was transferred in this toy. You can use as many of 
the shapes as you need for your map. You can also draw more shapes if you need them.

Energy Forms

Electrical  Chemical  Motion  Elastic  Gravitational  Heat  Light  Sound

Mapping Energy Transfers (Lesson 3)
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Mapping Energy Transfers

Type of Toy: 

Use arrows and words to show how energy was transferred in this toy. You can use as many of 
the shapes as you need for your map. You can also draw more shapes if you need them.

Energy Forms

Electrical  Chemical  Motion  Elastic  Gravitational  Heat  Light  Sound

Mapping Energy Transfers (Lesson 3)



Date:  

10

Mapping Energy Transfers

Type of Toy: 

Use arrows and words to show how energy was transferred in this toy. You can use as many of 
the shapes as you need for your map. You can also draw more shapes if you need them.

Energy Forms

Electrical  Chemical  Motion  Elastic  Gravitational  Heat  Light  Sound

Mapping Energy Transfers (Lesson 3)
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Mapping Energy Transfers

Type of Toy: 

Use arrows and words to show how energy was transferred in this toy. You can use as many of 
the shapes as you need for your map. You can also draw more shapes if you need them.

Energy Forms

Electrical  Chemical  Motion  Elastic  Gravitational  Heat  Light  Sound

Mapping Energy Transfers (Lesson 3)
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Mapping Energy Transfers

Type of Toy: 

Use arrows and words to show how energy was transferred in this toy. You can use as many of 
the shapes as you need for your map. You can also draw more shapes if you need them.

Energy Forms

Electrical  Chemical  Motion  Elastic  Gravitational  Heat  Light  Sound

Mapping Energy Transfers (Lesson 3)
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Mapping Energy Transfers

Type of Toy: 

Use arrows and words to show how energy was transferred in this toy. You can use as many of 
the shapes as you need for your map. You can also draw more shapes if you need them.

Energy Forms

Electrical  Chemical  Motion  Elastic  Gravitational  Heat  Light  Sound

Mapping Energy Transfers (Lesson 3)
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Transferring Energy to Make Our Boat Go

Goal: To build a boat that uses energy transfers to make it “go.”

 
Our group made this boat: 

How it went:
1. When we first built our boat it could/couldn’t float.

 (circle one)

 We identified the following problem(s):

 

 Here’s what we did to make it float better:

 

2. When we first built our boat it could/couldn’t move like it was supposed to.
 (circle one)

 We identified the following problem(s):

 

 Here’s what we did to make it move better:

Transferring Energy to Make Our Boat Go (Lesson 4)
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Transferring Energy to Make Our Boat Go
This “energy map” shows how energy was transferred to operate our boat.

Use arrows and words to show how energy was transferred in your boat. You can use as many  
of the shapes as you need for your map. You can also draw more shapes if you need them.

Energy Forms

Electrical  Chemical  Motion  Elastic  Gravitational  Heat  Light  Sound

Transferring Energy to Make Our Boat Go (Lesson 4)
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Measuring Transfer of Heat Energy

Investigative Question: When a bag of warm water is placed into a container of cold water, 
what happens to the temperature of the water in each container over time?

Materials:
• 2 thermometers
• Plastic cup
• Cold water
• Soda bottle, with top removed
• Permanent marker
• Warm water
• Resealable plastic bag, with red food coloring added
• Stopwatch, or a watch or clock with a second hand

Procedure:
1. Fill the cup with cold water and pour it into the soda bottle. Mark the water level with the 

permanent marker.

2. Place a thermometer into the bottle of water.

3. Refill the cup with warm water. While one group member holds open the resealable plastic 
bag, another group member should carefully pour the warm water into the bag. You should 
find that the water in the bag turns light red.

4. Place a thermometer into the bag of water. Seal the bag shut with the thermometer inside 
so that it can be seen and read.

5. In the data table on page 18, record the beginning temperatures—in degrees Celsius (°C)—
of both containers of water.

Measuring Transfer of Heat Energy (Lesson 5)
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Measuring Transfer of Heat Energy

6. Place the bag of warm water into the bottle of cold water.

7. Read the temperature of the water in each container (the bottle and the resealable plastic 
bag) at 1-minute intervals for 10 minutes. Record the temperatures of each in the data table 
on the next page.

8. After 10 minutes, remove the bag of warm water from the bottle. Locate the water level 
mark you made on the bottle. Has the water level changed?

Measuring Transfer of Heat Energy (Lesson 5)
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Measuring Transfer of Heat Energy

Data:

Time (Minutes) Warm Water Temperature (°C) Cold Water Temperature (°C)

0

1

2

3

4

5

6

7

8

9

10

Measuring Transfer of Heat Energy (Lesson 5)
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Measuring Transfer of Heat Energy

Create a line graph of your data. Make sure your axes are properly labeled, with “Time” on the 
x-axis and “Temperature” on the y-axis. Plot the numbers for each set of temperature data 
(warm water and cold water). Use different colored pencils for each set of data, so you end up 
with two lines of different colors on your graph.

(Title)

Measuring Transfer of Heat Energy (Lesson 5)
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Measuring Transfer of Heat Energy

Reflective Questions:
Use your data and graph to answer the following questions:

1. How did the temperatures of the water in the bottle and the water in the bag compare at 
the beginning?

2. What happened to the temperature of the cold water over time? What happened to the 
temperature of the warm water over time?

3. How did your graph show what happened?

4. After 10 minutes, what did you notice about the lines on your graph?

Measuring Transfer of Heat Energy (Lesson 5)
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Measuring Transfer of Heat Energy

5. What happened to make the temperature of the cold water in the bottle get warmer?

6. What happened to make the temperature of the warm water in the bag get cooler?

7. Use your line graph to predict what the temperature of the warm and cold water would be 
after 15 minutes. Record your predictions below. Why did you choose these temperatures?

8. Did the food coloring in the warm water help you understand how heat energy is 
transferred? How?

Measuring Transfer of Heat Energy (Lesson 5)
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Testing How Heat Energy Transfers  

Through Different Materials

Investigative Question: Does heat energy transfer at the same speed through different 
materials?

Examine the five rods.

Type of Material Observations (color, texture, temperature, size, shape)

Aluminum

Bamboo

Brass

Copper

Plastic

Predictions:
Heat energy will transfer fastest through the  rod.

Heat energy will transfer slowest through the  rod.

Why did you make the predictions that you did?

Testing How Heat Energy Transfers Through Different Materials (Lesson 6)
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Testing How Heat Energy Transfers  

Through Different Materials

Data:

Material Beginning 
Time

Time When 
the Butter 
Slid Down

Elapsed Time   
(or 10+ minutes)

How the Rods 
Felt When 
Touched  

(Cool, Warm, Hot)

Example 1 12:02 p.m. 12:10 p.m. 8 minutes Warm

Example 2 12:02 p.m. 10+ minutes Cool

Aluminum

Bamboo

Brass

Copper

Plastic

1. Use the space below to calculate the time that elapsed (passed) before the butter fell off  
or slid down each rod.

2. What can you conclude about the transfer of heat through different materials?

Testing How Heat Energy Transfers Through Different Materials (Lesson 6)
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Testing How Heat Energy Transfers  

Through Different Materials

Reflective Questions:
Think about the materials you tested in class and how quickly heat energy transferred through 
each of them.

1. How did your results compare with your predictions?

2. Which material or combination of materials would you use to make a baking pan to bake a 
batch of cookies in the oven? Why?

3. Which material or combination of materials would you use to make a mug for hot chocolate? 
Why? (Remember that you want to keep your hands cool but the hot chocolate hot!)

Testing How Heat Energy Transfers Through Different Materials (Lesson 6)
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Exploring How Well Different Materials  

Slow Heat Energy Transfer

Investigative Question: Do some materials slow the transfer of heat energy better than others?

Predictions:

The  will slow the transfer of heat 
energy the most,

then the   

and then the   .

The _______________________________________ will slow the transfer of heat  
energy the least.

Materials:
• Plastic bottle with cap
• Test material (aluminum foil, foam, plastic wrap, or polyester batting)
• 3 rubber bands (optional)
• Piece of masking tape
• Warm water
• Resealable plastic bag
• Thermometer
• Container of ice water
• Stopwatch, or a watch or clock with a second hand

Exploring How Well Different Materials Slow Heat Energy Transfer (Lesson 7)
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Exploring How Well Different Materials  

Slow Heat Energy Transfer

Procedure:
1. Wrap the test material around the plastic bottle to cover it in one layer. Make sure the 

material does not cover the opening of the bottle. If necessary, put rubber bands around the 
test material to keep it from falling off. 

2. Write your names on a piece of masking tape and place the tape on the bottle.

3. Fill the bottle with warm water and measure the water’s temperature. Remove the 
thermometer from the bottle and screw the cap of the bottle back on.

4. In the data table on page 28, record the beginning temperature of the water in the bottle.

5. Place the bottle into a resealable plastic bag and seal the bag shut. Try to remove as much 
air as possible from the bag before sealing it.

Exploring How Well Different Materials Slow Heat Energy Transfer (Lesson 7)
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Exploring How Well Different Materials  

Slow Heat Energy Transfer

6. Place your bag into the large container of ice water. After 5 minutes, measure the 
temperature of the water in your group’s bottle. 

7. Re-seal your bag and place it back into the large container of ice water. After another 
5 minutes, measure the temperature of the water in your group’s bottle. Record this 
temperature in the data table as well.

Exploring How Well Different Materials Slow Heat Energy Transfer (Lesson 7)
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Exploring How Well Different Materials  

Slow Heat Energy Transfer

Data:

Test Material: 

Test Material

A

Beginning 
Temperature 

(°C)

B

Temperature 
after 5  

Minutes (°C)

C

Temperature 
after 5 More 
Minutes (°C)

A - C

Total  
Temperature 
Change (°C)

Exploring How Well Different Materials Slow Heat Energy Transfer (Lesson 7)
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Exploring How Well Different Materials  

Slow Heat Energy Transfer

Class Data:

Test Material

A

Beginning 
Temperature 

(°C)

B

Temperature 
after 5  

Minutes (°C)

C

Temperature 
after 5 More 
Minutes (°C)

A - C

Total  
Temperature 
Change (°C)

Control

Reflective Question:
An insulator is a material that slows heat energy transfer. Which test material was the best insu-
lator of heat energy? Which was the poorest insulator? How can you tell?

Exploring How Well Different Materials Slow Heat Energy Transfer (Lesson 7)
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Exploring How Well Different Materials  

Slow Heat Energy Transfer

Investigative Question: What materials can we use to slow down how quickly heat energy 
leaves a water bottle?

Materials:
• Plastic bottle with cap
• Scissors to cut test materials (optional)
• Rubber bands
• Resealable plastic bag
• Warm water
• Thermometer
• Container of ice water
• Stopwatch, or a watch or clock with a second hand
• Test materials

What test materials do you plan to use in your design? Why did you choose these materials?

Exploring How Well Different Materials Slow Heat Energy Transfer (Lesson 7)
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Exploring How Well Different Materials  

Slow Heat Energy Transfer

Sketch and/or Explanation of Design Plan:
• Include labels on your sketch to identify the different materials you plan to use.
• Consider drawing a cross section of the bottle showing all of your material layers and the 

approximate thickness of each layer.
• Remember that your bottle must fit inside the resealable plastic bag.

Exploring How Well Different Materials Slow Heat Energy Transfer (Lesson 7)
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Exploring How Well Different Materials  

Slow Heat Energy Transfer

Procedure:
1. Fill the insulated bottle with warm tap water. Place a thermometer into the bottle and 

measure the water’s temperature. Remove the thermometer from the bottle and screw the 
cap of the bottle back on.

2. In the data table, record the beginning temperature of the water in the bottle.

3. Place the bottle into a resealable plastic bag and seal the bag shut. Try to remove as much 
air as possible from the bag before sealing it.

4. Place your bag into the large container of ice water. After 5 minutes, measure the 
temperature of the water in your group’s bottle. 

5. Re-seal your bag and place it back into the large container of ice water. After another 
5 minutes, measure the temperature of the water in your group’s bottle. Record this 
temperature in the data table as well.

Data:

A

Beginning 
Temperature 

(°C)

B

Temperature 
after 5  

Minutes (°C)

C

Temperature 
after 5 More 
Minutes (°C)

A - C

Total  
Temperature 
Change (°C)

Control

Insulated 
Bottle

Exploring How Well Different Materials Slow Heat Energy Transfer (Lesson 7)
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Exploring How Well Different Materials  

Slow Heat Energy Transfer

Reflective Questions:
1. Was your bottle a good insulator of heat energy? How can you tell?

2. Do you think there is anything else you could do to make your setup work even better?

Exploring How Well Different Materials Slow Heat Energy Transfer (Lesson 7)
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Mapping Energy Transfers

Lamp

Use words and arrows to indicate how energy was transferred when the lamp was turned on.  
You can use as many of the shapes as you need for your map. You can also draw more shapes  
if you need them.

Energy Forms

Electrical  Chemical  Motion  Elastic  Gravitational  Heat  Light  Sound

Mapping Energy Transfers (Lesson 8)
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Light Bulb Comparisons

Comparing Light Bulbs with Differences in Wattage

Bulb Type Watts 
(W) Lumens Bulb Life  

(hours)

Light  
Output 

(larger or 
smaller)

Heat  
Output 

(larger or 
smaller)

Incandescent 100W

Incandescent 25W

Light Bulb Comparisons (Lesson 8)
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Light Bulb Comparisons

Comparing Different Types of Light Bulbs with Similar Wattage

Bulb Type Watts 
(W) Lumens Bulb Life  

(hours)

Light  
Output 

(larger or 
smaller)

Heat  
Output 

(larger or 
smaller)

Incandescent 25W

CFL 26W

Predictions:
LIGHT—The incandescent light bulb will produce  MORE THAN  LESS THAN  THE SAME AS
the CFL light bulb. (circle one)

HEAT—The incandescent light bulb will produce   MORE THAN  LESS THAN  THE SAME AS
the CFL light bulb. (circle one)

Light Bulb Comparisons (Lesson 8)
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Light Bulb Comparisons

Comparing Different Types of Light Bulbs with Similar Lumens

Bulb Type Watts 
(W) Lumens Bulb Life  

(hours)

Light  
Output 

(larger or 
smaller)

Heat  
Output 

(larger or 
smaller)

Incandescent 100W

CFL 26W

Predictions:
LIGHT—The incandescent light bulb will produce  MORE THAN  LESS THAN  THE SAME AS
the CFL light bulb. (circle one)

HEAT—The incandescent light bulb will produce  MORE THAN  LESS THAN  THE SAME AS
the CFL light bulb. (circle one)

Light Bulb Comparisons (Lesson 8)
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Designing a “Chain Reaction” Invention

Guidelines

Goal:
Design a machine that uses ordinary objects working together to perform a simple task.

Guidelines:
1. Use at least two different types of energy transfers. 

2. Show at least six different steps.

3. Tell how energy is transferred during each step.

4. Design a machine able to run without any help from humans. (It’s okay for a human to start 
the machine though.)

Objects you could use as machine parts in your design:
• Use easy-to-find objects. Since you will not be building your invention, only designing it, you 

can use objects that you don’t actually own.

 Examples include ordinary household items such as marbles, dominoes, string, scissors, sports equipment, sand, 

toys, mousetraps, small appliances, kitchen utensils, bicycle parts, cups, scales, balloons, and hammers. You can 

also include toys from Lesson 3 or boat “engine” parts from Lesson 4.

• Do not include any animals or unsafe objects such as weapons, flammable substances, or 
dangerous chemicals.

Designing a “Chain Reaction” Invention (Lesson 9)
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Designing a “Chain Reaction” Invention

Draft Design Checklist

Getting Started—Draft Design:

 1.  Describe the first step of your invention in the first box (upper left side) on page 40. 
Think about what will get your machine started.

 2.  Describe the final step of the invention in the last box (lower left side) on page 40. 
This step should show the machine’s task being completed.

 3.  Describe the other steps (see some sample steps below) to complete the draft 
description of your invention.

• Use the boxes to describe what’s happening at each step. 
• Use the arrows to describe the energy transfers that occur as the steps 

happen.

Air is blown 
towards a

wind chime

The switch of 
a fan is 

turned on

The blades of 
the fan spin

Motion to 
MotionElectrical to Motion

 4. Check to make sure that you have followed all the guidelines for your design:

• Did you include at least two different types of energy transfers?
• Are at least six steps shown?
• Did you identify the energy transfers occurring at each step?
• Did the materials you selected meet the guidelines of being safe and easy-to find? 
• Once it is started, can your invention run by itself without any help from you?

Designing a “Chain Reaction” Invention (Lesson 9)
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Designing a “Chain Reaction” Invention

Draft Design

Use these two pages to describe each step of your invention. Several “energy transfer” arrows 
are provided. You can cross out any arrows you don’t need or draw in extra ones.

 
(Step 1)

 
 
(Final Step)

Designing a “Chain Reaction” Invention (Lesson 9)
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Designing a “Chain Reaction” Invention

Draft Design

Designing a “Chain Reaction” Invention (Lesson 9)
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Designing a “Chain Reaction” Invention

Final Design Checklist

Final Version:

 1.  Illustrate the final version of your invention on chart paper. Use your draft design on 
pages 40–41 as a guide. In addition to a pencil, you may want to use a ruler, colored 
pencils, and markers.

 2. Number each step in your invention.

 3.  At the bottom of the chart paper, provide a brief (one paragraph) step-by-step 
explanation of how your machine works from start to finish. Be sure to identify 
the energy transfers that occur at each step. As you explain each step, refer to its 
corresponding number.

 4.  Decide on a name for your invention. Write it clearly across the top of the page. 
Underneath it, write the phrase “Invented by” followed by your name and the date.

Designing a “Chain Reaction” Invention (Lesson 9)
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Energy Journal

Energy Journal
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62 Glossary

Glossary

accurate Differing only slightly from the correct value.

Celsius The scale used in the metric system for measuring temperature.

chemical energy  The energy stored in materials such as food, batteries, dynamite, and 
gasoline. The chemicals that make up a material determine how much 
chemical energy it stores.

compact   A type of light bulb that contains a gas in the tube and a special
fluorescent  material on the glass of the tube. When electricity transfers through 
bulb  (CFL)  it, energy transfers to the gas and then to the special material, which 

gives off the energy as light.

conclusion  What you have discovered based on observations or other data. You 
should be able to support your conclusion with evidence.

conduction The transfer of heat energy through a material.

conductor A material that heat energy can transfer through.

data  A record of what happened during an investigation. Information gathered 
by counting, measuring, or other types of observation.

elastic energy  The energy stored in stretchy objects, such as rubber bands, when they are 
stretched, or springy objects, such as springs, when they are compressed. 
When stretched or compressed objects are released their elastic energy 
changes to another form of energy, usually motion. 

electrical energy The energy that electricity provides.

energy efficiency  The amount of useful energy produced by a process compared to the total 
amount of energy put into the process.

energy-efficient To waste very little energy while performing a “job.”

energy form A certain type of energy that has specific characteristics.

energy in action Energy that is bringing about change.
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energy transfer  When energy moves from one object or place to another or changes from 
one form to another.

Fahrenheit The scale used in the United States for measuring temperature.

fair test  An experiment that compares something by changing one variable while 
keeping all other variables the same.

good conductor A material that heat energy transfers through rapidly.

gravitational   The energy stored in objects that are in a position to fall, such as the water
energy  at the top of a waterfall or a wagon at the top of a hill. When an object 

falls, its gravitational energy changes to another form of energy, usually 
motion.

heat energy  The energy a substance has as a result of its temperature. The higher an 
object’s temperature, the more heat energy it has.

horizontal axis  The line on the bottom of a line graph that runs from the left to the right. 
This is also known as the x-axis.

incandescent bulb  A type of light bulb that contains a metal filament, or wire, that becomes 
very hot when electricity transfers through it. This produces light.

insulator  A material that slows heat energy transfer. A good insulator is a poor 
conductor.

interval The difference between two numbers on a scale.

invention  An original creation. An invention can be a thing, such as a machine, or a 
process, such as a new way of doing something.

light energy The energy carried by light rays.

line graph  A graph in which data points are connected by a line. Often, a line graph 
shows how something has changed over time. Line graphs are sometimes 
used to display information that shows trends.

lumens  A measure of the quantity of light produced by a source, such as a 
light bulb.

machine  A device that helps people harness energy transfers to perform a particu-
lar task.
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materials Supplies needed to carry out an experiment.

motion energy  The energy present in moving things, such as the wind, a racing car, or a 
soaring ball.

poor conductor A material that heat energy transfers through slowly.

procedure A sequence of steps that describes how to perform a specific task.

scale A series of numbers placed at fixed intervals on the axis of a graph.

solar energy  Energy transferred from the sun. Solar energy travels to Earth through 
space and provides warmth, light, and energy for plant growth.

sound energy The energy carried by sound waves.

stored energy  Energy that is available to make things happen but is not bringing about 
change at the moment.

temperature A measure of how hot or cold something is.

trend  A pattern on a graph where the data increases, decreases, or stays the 
same over time.

variable Any factor in an experiment that can be changed.

vertical axis  The line on the left side of a line graph that runs up and down. This is also 
known as the y-axis.

watt (W)  The unit used to measure the rate (energy per second) at which electrical 
energy is used.

wattage A measure of the rate at which a light bulb uses electrical energy.
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