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Background
The Energy Stars Activity Kit was created to engage and educate students (and adults), 
through hands-on learning content and activities, about energy sources that provide us 
with electricity in Maryland.

The Energy Stars* can be found throughout the kit providing important information and 
helpful tips on conserving energy at home and school.

Time
The Energy Stars Activity Kit sessions are designed to take 30 – 45 minutes each. 
Educators are encouraged to expand the time if their schedule allows.

Objectives
Upon completion of The Energy Stars Activity Kit, students will be able to:

1. Explain the main things energy enables us to do;

2. Differentiate between forms and sources of energy;

3. List the forms of energy and give examples;

4. Understand the transformation of energy into electricity;

5. Describe the connections between energy use and greenhouse gases; and

6. Identify ways to reduce energy in the home and school.

The Energy Stars Activity Kit

Introduction

Introduction* Also known as the Yowies in Australia, the Energy Stars were created by All Felt No Filter. 



Overview of Activities

Activity 1: Science of Energy

Students need to learn the science of energy before they can learn about 
the sources of energy, electric power production, and energy efficiency and 
conservation. Students learn the forms of energy (heat, light, motion, sound, 
electricity) and how energy is transformed from one form into other forms. This 
activity will introduce students to the different forms of energy.

Activity 2: Sources of Energy

We use many different energy sources to do work for us. Energy sources are 
classified into two groups—nonrenewable and renewable. In the United States, 
most of our energy comes from nonrenewable energy sources. Coal, petroleum, 
natural gas, propane, and uranium are nonrenewable energy sources. They are 
used to make electricity, heat our homes, move our cars, and manufacture all 
kinds of products. This activity will teach students about the different types of 
energy sources that are used to create electricity in Maryland. Electricity is a 
secondary source which means we get it from conversion of other sources of 
energy like coal, natural gas, or solar. Those are called primary sources. The 
energy sources we use to make electricity can be renewable or non-renewable 
but electricity itself is neither renewable or non renewable. This activity will have 
students match the types of energy sources to their definitions and details.

Activity 3: Electricity in Maryland

Electricity is a mysterious force. We cannot see it like we see the sun. We cannot 
hold it like we hold coal. We know when it is working, but it is hard to know 
exactly what it is. Electricity is simply moving electrons. Power plants use many 
fuels to make electricity and we will find out how that electricity gets into the 
home.  This activity will allow students to trace where their electricity comes 
from in Maryland. 

Activity 4: Sources of Pollution 

Carbon dioxide (CO2) is the primary greenhouse gas emitted through human 
activities. In 2012, CO2 accounted for about 82 percent of all U.S. greenhouse 
gas emissions. Coal-fired power plants are one of the largest sources of CO2 
pollution in the United States that creates air pollution. The pollution from power 
plants contributes to water quality issues and human health problems such as 
asthma, bronchitis, cancer and other lung diseases. 

Electricity is a significant source of energy in the United States and is used to 
power homes, business, and industry. Burning fossil fuels to generate electricity 

Overview of Activities



5 Overview of Activities

is the largest single source of CO2 emissions in the nation, accounting for about 
38 percent of total U.S. CO2 emissions and 31 percent of total U.S. greenhouse 
gas emissions in 2012. Additionally, the burning of fossil fuels, such as gasoline 
and diesel to transport people and goods, is the second largest source of CO2 
emissions, accounting for about 32 percent of total U.S. CO2 emissions and 27 
percent of total U.S. greenhouse gas emissions in 2012.

Reducing the amount of energy that we use in our homes, schools, work, and 
where we play can significantly reduce the amount of air pollution that we create. 
Saving energy also reduces our use of nonrenewable natural resources, such 
as coal, petroleum and natural gas. This activity will focus on our transportation 
sector. 

Activity 5: Efficiency and Conservation 

We will discuss the basics of reduce, reuse, repair, compost, recycle, and 
conservation. The things we do every day make a difference. If everyone saves 
just a little energy, it adds up to a lot. In this activity students will learn how 
energy is used, about efficient technologies, and ways to conserve energy at 
home and at school.

Bonus!
We have created a short and fun Sing Along video so you can play it to your students and 
get them engaged in the activities. 

Just click the video below or go to www.bit.ly/MECsong.

https://www.youtube.com/watch?v=EGuyCJtb-3k
https://youtu.be/EGuyCJtb-3k


Activity

1 Forms of Energy

Science of Energy

READY 
The students will work as a large group to talk about the different 
forms of energy.   

SET 
Read through the GO Section to make sure you have everything you 
need. 

Print out the images of the different forms of energy on page 18 to show 
students or have them displayed through a projector. 

GO 
This activity is about engaging the students in questions about energy 
and the forms of energy so they can differentiate among them. 

What is Energy?  
Energy makes change—it produces a change of some kind; it does things 
for us. We use energy to move cars along the road and boats over the 
water. Energy is used to bake a cake in the oven and to keep ice frozen 
in the freezer. It provides power so we can listen to our favorite songs 
on the radio and light our homes. Energy makes our bodies grow and 
allows our minds to think. Scientists define energy as the ability to do 
work. Energy is found in many different forms such as light, heat, motion, 
sound, and growth.

Discussion Questions

1. What changes occur with the objects in the pictures? (Images A, B, C, D, E ) 

2. Where does the girl get her energy? (Food that she eats) How is she using energy? (to 
move, see, hear, think, stay warm or cool)

3. Where does the television get its energy? (Electricity) What kind of energy does it make? 
(sound, light, heat)

4. Where does the car get its energy? (Battery and gasoline) What kind of energy does it make? 
(motion, sound, heat)

5. Where does the rain get its energy? (The sun and gravity drive the water cycle)

6. Where does the corn get its energy? (Light from the sun)

Activity

Look around the classroom and point out things that are using energy. (computer, clock, lights, 
plants, animals) Decide where each item gets its energy and how it uses it.

Learning Objective:

Explain the main things 
energy enables us to do and 
list the forms of energy—light, 
heat, motion, sound and 
growth. Give examples.

Links to National 
Science  
Education Standards: 
K-4

Content Standard B:  
Physical Science 

• Properties of Objects and 
Materials 

• Light, Heat, and 
Magnetism 

Content Standard D:  
Earth and Space Science

• Properties of Earth 
Materials  

Activity 1: Science of Energy
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Light is Energy 
We use light energy every day. We use it to see things. Without light, our lives would be very 
different. We use light energy for more than seeing. The energy in light helps plants grow. 
Doctors use special light to help in surgery. We can also use light to make products and 
electricity. What is light? Light is energy that travels in waves. All the energy we get from the sun 
travels in waves or rays. Some of that energy is in light waves we can see—it is visible light.

Discussion Questions

1. How do the things in the pictures make light? (Images F, G, H, I)

2. Why is light important to us?

3. What other things make light?

4. How is the light from the moon produced? (Sunlight is reflected from the surface of 
the moon.)

5. What is life like at home at night when the power goes off and you have no light?

Activities

1. Have the students close their eyes and imagine a world without light.

2. Turn down the lights in stages (and close the blinds) and notice the effect on what 
you can see.

Heat is Energy
We use heat, called thermal energy, every day. We cannot see heat, but we can feel it. Our bodies 
make heat, and our stoves and lights do, too. We heat our houses, our food, and our water. 
Sometimes there is too much heat and we move it. Refrigerators take heat away from the food 
inside. Air conditioners take heat from inside the house and move it outside. Swimming pools 
take heat from our bodies, so more people in a pool will make the temperature go up!

Discussion Questions

1. How do the things in the pictures make heat? (Images J, K, L, M)

2. How is heat important to us?

3. What other things make heat? (Toaster, pets, clothes dryer, TV, oven, etc.)

4. How do jackets help keep us warm? (They hold in the heat from our bodies.)

5. How do you keep your house warm in the winter? (Turn on a heating system.)
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Activities

1. Have the students rub their hands together quickly to feel the heat produced by friction.

2. Have the students put one hand in the sun and one in the shade to feel the difference as the 
sunlight hits their skin. The sunlight will be warm on their skin.

Motion is Energy
Look around you. Many things are moving. They are in motion. Motion is a change in an object’s 
position. Clouds drift across the sky. Leaves fall from trees. A car speeds by. Birds fly. Hearts pound. Bells 
ring. Babies cry. Plants grow and so do you. The Earth moves, the air moves, and so does every living 
thing. All of this motion takes energy. Nothing can move without energy. Cars get their energy from 
gasoline. The clouds move because of energy in the wind. The wind gets its energy from the sun. So do 
growing plants. All of your energy comes from the sun, too.

Discussion Questions

1. Where do the things in the pictures get the energy to move? 

2. (Images N, O, P, Q)

3. What gives you the energy to move? (The energy in the food you eat, which comes from the 
sun as plants absorb light.)

4. What makes a ball roll down a hill? (Gravitational potential energy – 

5. the force that pulls objects toward each other.)

Activities

1. Have the students think of all the things moving within their bodies, even 
when they are holding very still.

2. The forces of push, pull, and gravity are responsible for putting an object 
in motion. Take students to the playground. Have students identify the 
forces at work and types of motion as they play.

Tip: Biomass energy 
is renewable, 
which means more 
biomass can be 
made in a short 
time. We can always 
grow more plants.
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Sound is Energy 
Energy is moving around you all the time—energy in the form of sound waves. Sound waves 
are everywhere. Even on the quietest night you can hear sounds. Close your eyes, hold very 
still, and listen for a moment. How many different sounds can you hear? 

Sound is a special kind of kinetic, or motion, energy. Sound is energy vibrating through 
substances. All sounds are caused by vibrations—the back and forth motion of molecules. 
The molecules collide with each other and pass on energy as a moving wave. Sound waves 
can travel through gases, liquids, and solids. The sounds you hear are usually moving 
through air. When a sound wave moves through air, the air molecules vibrate back and forth 
in the same direction as the sound. The vibrations push the air molecules close together, 
then pull them apart.

Discussion Questions

1. How do the things in the pictures make sound? (Images R, S, T, U)

2. How is sound important to us? (Communication, music, entertainment)

3. What makes some sounds pleasant and some unpleasant? (Pitch, volume, 
personal choice)

4. How does your throat make sounds? (The muscles in your chest push air past 
your vocal chords, making them vibrate.)

Activities

1. Have the students feel their throats while humming to feel the vibrations.

2. Have the students explore the range of sounds they can make with their voices.

3. Have the students tap different objects with a pencil and notice the difference 
in the sounds.



Activity 1: Science of Energy10

Growth is Energy 
Every living thing is growing all the time. Sometimes they grow bigger. 
Sometimes they do not get bigger, but they still grow. They grow new cells to 
replace old ones. It takes energy to grow — chemical energy stored in simple 
sugars. The energy to make these sugars comes from light energy. Most of this 
light energy comes from the sun. Plants absorb the light energy and store it in 
their leaves, stems, fruits, and roots as chemical energy. They use the energy to 
grow. When we eat the plants, we absorb the chemical energy. When we eat 
animals we absorb their chemical energy that came from the plants they ate.

Discussion Questions

1. How do the things in the pictures get their energy to grow? 

2. (Images V, W, X, Y)

3. Can you get energy straight from the sun to grow? (No, but plants 
can.)

4. What happens if you eat more food than you need? Not enough 
food?

Activities

1. Have the students draw an energy flow from a carnivore (meat eater) 
back to the sun.

2. Look at the calories on packages of food. Calories are a measure of 
the energy in the food.

Tip: The coal we 
use today took 
millions of years 
to form. We can’t 
make more in a 
short time. That 
is why it is called 
nonrenewable. 
There is a lot of 
coal in the United 
States. There is 
enough to last 
between 170 and 
240 years.
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Activity

2 Energy Source Memory

Sources of Energy

READY 
The students will work in small groups to match the energy sources 
to their definitions. 

SET 
Review the directions for the activity in the GO Section. 

Print out the flash cards — one set needed for every four kids.  

GO 
We use many different energy sources to do work for us. Energy 
sources are classified into two groups—nonrenewable and 
renewable. In the United States, most of our energy comes from 
nonrenewable energy sources. Coal, petroleum, natural gas, 
propane, and uranium are nonrenewable energy sources. They are 
used to make electricity, to heat our homes, to move our cars, and 
to manufacture all kinds of products.

These energy sources are called nonrenewable because their 
supplies are limited. Petroleum, for example, was formed hundreds 
of millions of years ago from the remains of ancient sea plants and 
animals. We cannot make more petroleum in a short time.

Renewable energy sources include biomass, geothermal energy, 
hydropower, solar energy, and wind energy. They are called 
renewable energy sources because they are replenished in a short 
time. Day after day the sun shines, the wind blows, and the rivers flow. 
We use renewable energy sources mainly to make electricity.

Electricity is a secondary source which means we get it from 
conversion of other sources of energy like coal, natural gas, or solar. 
Those are called primary sources. The energy sources we use to make 
electricity can be renewable or non-renewable but electricity itself is 
neither renewable or non renewable. 

Learning Objective:

To be able to understand the 
different types of energy sources 
and learn facts about the eight 
types that provide Maryland with 
energy.

Links to National Science  
Education Standards: K-4

Content Standard B:  
Physical Science 

• Properties of Objects  
and Materials 

• Light, Heat, and Magnetism 

Content Standard D:  
Earth and Space Science

• Properties of Earth Materials  

Activity 2: Sources of Energy
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Flashcard Activity Images

I generate 42.2% 
of the nation’s 
electricity.

I’m transported 
mostly by trains.

I’m America’s and 
Maryland’s most 
abundant fossil 
fuel. 

92% of me is 
consumed by 
electric utility 
companies to 
produce electricity.

I heat more than 
half of the nation’s 
homes. 

I’m odorless and 
colorless. 

I’m transported 
mostly by pipeline.

My chemical name 
is methane. 

I’m a cleaner 
burning fossil fuel.

I’m the nation’s 
third leading 
source for 
generating 
electricity. 

I was first used 
in 1957 to make 
electricity.

My power plants 
store my spent fuel 
waste products on 
site. 

I’m presently being 
used in over 100 
reactors in the U.S.

I supply 5-10% of 
U.S. electricity, 
depending on the 
amount of rainfall. 

I’m limited to 
certain geographic 
areas of the U.S. 

I require Earth’s 
gravity to work.

My power plants 
were first built at 
the end of the 19th 
century and were 
a major source of 
electricity well into 
the 20th century. 

My facilities can 
disrupt wildlife and 
fish populations.

Methane gas can 
be made from me. 

Photosynthesis 
stores radiant 
energy in me. 

I get my energy 
from wood, 
garbage, and 
agricultural waste.

Ethanol can be 
made from me 
and used as a 
transportation fuel. 

Burning me 
can produce air 
pollution.

I produce less than 
1% of U.S. Energy. 

I can be used for 
home heating.

My energy comes 
from the Earth’s 
core.

I get my energy 
as a result of 
radioactive decay.

I convert my 
motion energy 
directly into 
electrical energy 
with no cost for 
fuel. 

I produce no air 
pollution.

I first appeared in 
Denmark in 1890. 

I’m caused by 
uneven heating of 
the Earth’s surface.

I’m not available 
at all hours of the 
day. 

I can be converted 
directly into 
electricity using 
photovoltaic cells.

I’m great for water 
and home heating. 

My energy is stored 
in fossil fuels. 

I’m free to use, 
but you have to 
purchase and 
maintain my 
equipment.
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Activity

READY 
The students will work in small groups to trace the path of 
electricity from energy sources to their home. . 

SET 
Read through the GO Section to make sure you have everything 
you need. You will have to find out from which energy supplier 
your school/library gets their energy—BGE, Delmarva, Pepco, 
Potomac Edison, SMECO or another supplier. By clicking on 
the hyperlink for the company, you will find out what their fuel 
mix is and then you can find out which power plants are closest 
to you: https://www.epa.gov/airmarkets/power-plants-and-
neighboring-communities. You will find out how far that power 
plant is from your school/library in miles. During the activity, let 
the students know how far that power plant is from the school/
library so they can draw it on their map. 

GO 
Electricity is a secondary energy source. We use primary energy 
sources, including coal, natural gas, petroleum, uranium, solar, 
wind, biomass, and hydropower to convert chemical, nuclear, 
radiant, and motion energy into electrical energy. Coal, which 
is nonrenewable, can be used to make electricity. So can 
hydropower, a renewable energy source. The energy source we 
use can be renewable or nonrenewable, but electricity is neither. 

Most of the electricity we use in the United States is generated 
by large power plants. These plants use many fuels to produce 
electricity. Thermal power plants use coal, biomass, petroleum, 
or natural gas to superheat water into steam, which powers 
a generator to produce electricity. Nuclear power plants use 
fission to produce the heat. Geothermal power plants use heat 
from inside the Earth. Wind farms use the kinetic energy in the 
wind to generate electricity, while hydropower plants use the 
energy in moving water. 

We use more electricity every year. One reason we use so much 
electricity is that it’s easy to move from one place to another. It 
can be made at a power plant and moved long distances before it is used. There is also a standard system in 
place so that all of our machines and appliances can operate on electricity. Electricity makes our lives simpler 
and easier. 

3 Where Our Energy Comes From

Electricity in Maryland

Learning Objective:

Explain which forms of 
energy provide Marylanders 
with electricity and how 
electricity is transmitted.

Links to National 
Science Education 
Standards: K-4

Content Standard B:  
Physical Science 

• Properties of Objects  
and Materials 

• Light, Heat, and 
Magnetism 

Content Standard D:  
Earth and Space Science

• Properties of Earth 
Materials  

Content Standard F: Science 
in Personal and Social 
Perspectives

• Science and Technology 
in Local Challenges

Activity 3: Electricity in Maryland

https://www.epa.gov/airmarkets/power-plants-and-neighboring-communities
https://www.epa.gov/airmarkets/power-plants-and-neighboring-communities
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Let’s follow the path of electricity from a power plant to a light bulb in your 
home. First, the electricity is generated at a power plant. It travels through a 
wire to a transformer that steps up, or increases, the voltage. Power plants 
step up the voltage because less electricity is lost along the power lines 
when it is at a higher voltage. 

The electricity is then sent to a nationwide network of transmission lines. 
This is called the electric grid. Transmission lines are the huge tower lines 
you see along the highway. The transmission lines are interconnected, so if 
one line fails, another can take over the load. 

You can view Maryland’s energy distribution in Figure 3.2 on the next page.

Fuels that Make Electricity
Four kinds of power plants produce most of the electricity in the United 
States: coal, natural gas, nuclear, and hydropower. Coal plants generate 
about 37 percent of the electricity we use. There are also wind, geothermal, 
waste-to-energy, and solar power plants, which together generate less than 
10 percent of the electricity produced in the United States.

Fossil Fuel Power Plants
Fossil fuel plants burn coal, natural gas, or oil to produce electricity. These 
energy sources are called fossil fuels because they were formed from the 
remains of ancient sea plants and animals. Most of our electricity comes 
from fossil fuel plants. Power plants burn the fossil fuels and use the heat 
to boil water into steam. The steam is channeled through a pipe at high 
pressure to spin a turbine generator to make electricity. Fossil fuel power 
plants produce emissions that can pollute the air and contribute to global 
climate change.

Fossil fuel plants are sometimes called thermal power plants because they 
use heat energy to make electricity. (Therme is the Greek word for heat.) 
Coal is used by most power plants because it is cheap and abundant in the 
United States. There are many other uses for petroleum and natural gas, but 
the main use of coal is to produce electricity. Almost 93 percent of the coal 
mined in the United States is sent to power plants to make electricity.

Figure 3.1 Transporting Electricity

Tip: As long as the 
sun shines, there 
will be winds on 
the Earth. We will 
never run out of 
wind energy. It is a 
renewable energy 
source. It is also 
free since no one 
can own the sun 
or the air.
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Nuclear (40.2%)

2013 Natural Gas (7.7%)

Coal (43.8%)

Hydroelectric (4.3%)

Wind, Biomass & Other (3.2%)

Petroleum (0.4%)

Nuclear (45.6%)

2021
Natural Gas (32.0%)

Coal (10.3%)

Hydroelectric (7.1%)

Non-hydroelectric Renewables (4.8%)

Petroleum (0.1%)
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Nuclear Power Plants
Nuclear power plants are called thermal power plants too. They produce 
electricity in much the same way as fossil fuel plants, except that the fuel 
they use is uranium, which isn’t burned. Uranium is a mineral found in 
rocks underground. A nuclear power plant splits the nuclei of uranium 
atoms to make smaller atoms in a process called fission that produces 
enormous amounts of thermal energy. The thermal energy is used to turn 
water into steam, which drives a turbine generator. Nuclear power plants 
don’t produce carbon dioxide emissions, but their waste is radioactive. 
Nuclear waste must be stored carefully to prevent contamination of 
people and the environment.

Hydropower Plants
Hydropower plants use the energy in moving water to generate electricity. 
Fast-moving water is used to spin the blades of a turbine generator. 
Hydropower is called a renewable energy source because it is renewed by 
rainfall.

Energy in Maryland

Discussion Questions 

1. Who is your electricity supplier and what is their energy mix? 

2. BGE, Delmarva, Pepco, Potomac Edison, SMECO or another 
supplier?

3. How far is the closest power plant to your home, school or 
library? 

4. How can you change where your electricity comes from so it 
doesn’t have to travel so far? 

Activity

1. Show the students the Transporting Electricity image on page 
30.

2. Give them a map of their neighborhood (GOOGLE it) and then 
have them create their own map of transmission—noting all 
the places where they lose electricity along the way. 

3. Once you have created the maps, you can watch the video 
about Smart Grids (http://www.pbslearningmedia.org/
resource/nsn11.sci.engin.systems.smartgrid/smart-power-
grid/) to show the difference between our current system and 
what could be.

Tip: Hydropower 
is a clean source 
of energy. No 
fuel is burned, 
so the air is not 
polluted. It is the 
cheapest source of 
electricity because 
the water is free to 
use. And we won’t 
run out of water—
it is renewable.
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What’s Your CO
2
 Contribution?

Sources of Pollution4
READY 
Working in small groups, students find out how far they live 
from school. Then the students work together to find out their 
individual and group CO2 contribution. 

SET 
Review the directions for calculating the CO2 contribution. 

Print out the CO2 poster for students to see the different types 
of transportation. 

GO 

Introduction
Before doing the activity, open with this statement:

Every move you make—you change the world. Every breath 
you take—you change the world. You change the world every 
day—and that’s okay. Just think of the many ways you change 
the world. You eat plants and animals that eat plants. You wear 
clothes made out of plants, like cotton. You step on plants. You 
burn plants. You use energy to get you places. You use energy 
to keep you warm and keep you cool. You use energy to light 
up the dark and run your TV and charge your electronics. You 
drink water and take baths and swim. You wash your clothes 
and your dishes. You flush the toilet. You buy toys and gum and 
soft drinks. You throw away lots of trash. You breathe in air full 
of oxygen. You breathe out air full of carbon dioxide. All day, 
every day, you change the air around you. All of the animals 
breathe air, too. They breathe in oxygen. They breathe out carbon dioxide. When we burn wood, or coal, or 
oil, or natural gas, we use up oxygen and make carbon dioxide.

Do you know that plants breathe, too? They take in carbon dioxide. They put out oxygen. Just the opposite 
of you. Today, we make a lot of carbon dioxide. Lots of people are in the world, and they all breathe. Lots of 
people and factories and power plants burn wood, coal, oil, and gas. We make more carbon dioxide than the 
plants can use. We are changing the balance in the air.

Many scientists think this will make the Earth warmer—not a lot warmer, but a little bit. They call this climate 
change, or global warming. They think it is bad for the Earth. They think we should lower the amount of 
carbon dioxide we put into the air. We can’t stop breathing, so we need to stop burning so much wood, coal, 
oil, and gas. This might change the way we live. We might not be able to drive our cars as much as we do now. 
We might have to stop using so much energy every day.

Learning Objective:

This activity will help 
students identify how much 
carbon dioxide is released 
into the atmosphere through 
the transportation sector. 

Links to National 
Science Education 
Standards: K-5

Content Standard A:  
Science as Inquiry

• Abilities Necessary to  
Do Scientific Inquiry 

• Properties of Objects 
and Materials 

• Light, Heat, and 
Magnetism

Content Standard D:  
Earth and Space Science

• Properties of Earth 
Materials  

Activity 4: Science of Pollution
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Calculate Your Carbon Footprint
Today we are going to calculate our personal, group, and class contribution of 
CO2 due to vehicle use using these steps: 

1. Using a map, have each student estimate the distance from their 
home to school in miles. 

2. Have each student identify their type of family vehicle based on the 
table listed below.

3. How do you get to and from school? Pick out the type of car/
transportation from chart. If the number is 5 miles, then it would 
actually be 20 miles a day because you have to go back and forth.

4. Take that number and multiply by 5 since there are 5 days in a 
week. So it would be 100 miles for the week.  

5. Divide that number by the miles per gallon (on 
chart) to determine the gallons of gas burned. So if 
you have a compact car it would be 100/24 = 4.16 
gallons of gas will be used 

6. Multiply the released per gallon (on chart). So it 
would be 4.16 gallons of gas  X 20 = produces 
83.20 pounds of CO2 per week.  

7. How much is 1 lb of CO2? – Fill up an exercise ball 
= 1 lb of CO2, remember that CO2 is a gas, we 
can’t see it or smell it one small balloon would be 
about 1/8 or 1/10th of 1 pound. Think about how 
much you weigh and that is probably closer to the 
amount of CO2 you put into the atmosphere just 
by coming to and from school 

8. Now let’s find out how much we create as a 
class? Add everyone’s number and place on 
the board. 

9. Ask what the students could do differently 
to change the amount of CO2 they are 
putting into the atmosphere.

Tip: Some people 
don’t think we 
should use nuclear 
energy. They think 
the radiation is 
too dangerous. 
Other people think 
nuclear energy is a 
clean, safe way to 
make electricity.
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What’s Your  

CO2 Contribution?

Compact Car: 24 MPG

16 MPG

13 MPG

8 MPG

0 MPG

0 MPG

20 lbs. CO
2
/gallon

20 lbs. CO
2
/gallon

21 lbs. CO
2
/gallon

22 lbs. CO
2
/gallon

 0 lbs. CO
2
/gallon

 0 lbs. CO
2
/gallon

Full-sized Car:

Truck/Van:

Bus:

Bike:

Walking:

*Buses add more CO
2
 per gallon , but they carry more passengers,  

so be sure to consider contribution by passenger, not just vehicle.
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Tip: Solar energy is free and 
clean. There is enough for 
everyone, and we will never 
run out of it. Solar energy is 
renewable. The sun will keep 
making energy for a very long 
time. Why don’t we use the 
sun for all our energy needs? 
The hard part is capturing the 
sunlight. It shines all over the 
Earth and only a little bit reaches 
any one place. On a cloudy day, 
most of the light never reaches 
the ground at all.

Activity 5: Efficiency & Conservation



Activity

The Energy I Used Today

Efficiency & Conservation

READY 
Working in small groups, students find out how far they live 
from school. Then the students work together to find out their 
individual and group CO2 contribution. 

SET 
Review the directions for calculating the CO2 contribution. 

Print out the CO2 poster for students to see the different types 
of transportation. 

GO 
The United States uses a lot of energy—over two million 
dollars worth of energy per minute, 24 hours a day, 365 days a 
year. With less than five percent of the world’s population, we 
consume about 20 percent of the world’s energy resources.

All of us use energy every day—for getting from one place 
to another, cooking, heating and cooling rooms, making 
products, lighting, heating water, and entertainment. 

We use a lot of energy to make our lives comfortable, 
productive, and enjoyable. Most of that energy is from 
nonrenewable energy sources. It is important that we use our 
energy resources wisely.

Energy Efficiency and Conservation
The choices we make about how we use energy have 
environmental and economic impacts. There are many 
things we can do to use less energy and use it more wisely. 
These actions include both energy conservation and energy 
efficiency.

Energy conservation is any action or behavior that results in using less energy. Energy efficiency focuses on 
technologies that use less energy to perform the same tasks or the same amount of work. Buying a dryer that 
uses less energy is an example of energy efficiency. Drying clothes outside on sunny days is an example of 
energy conservation. 

5
Learning Objective:

This activity is designed to 
help students become aware 
of the ways they use energy 
every day.

Links to National 
Science Education 
Standards: K-5

Content Standard A:  
Science as Inquiry

• Abilities Necessary to  
Do Scientific Inquiry 

Content Standard E:  
Science and Technology

• Understandings About 
Science and Technology

Content Standard F: Science 
in Personal and Social 
Perspectives

• Science and Technology 
in Local Challenges  

Activity 5: Efficiency & Conservation



Activity 5: Efficiency & Conservation26

Activity
Print out a copy of the Energy Bucks for all students, one page per child. They will 
each receive 20 Energy Bucks.  (Template on page 35.) 

Have the students put their Energy Bucks aside. Instruct them to go through the 
list and put a check in the right column for the type of energy they use in a typical 
day.  

After they have all completed it, go through the list and tell 
them how many Energy Bucks each activity costs. They 
will then have to choose which activities they will pay for 
since they only have 10 Energy Bucks. Most, if not all, of 
the students will run out of Energy Bucks before they are 
through the cards.

Have the students go through their cards again, changing 
their choices until they can make it through the day with 
the Energy Bucks they have. Discuss the activity and the 
concepts listed on the previous page with the students. 

Explain to them that most adults, including their parents, 
make choices like these every day. Suggest that they share 
the activity sheet at home with their siblings and parents.

Tip: The earth has a 
limited amount of 
water.  That water 
keeps going around 
and around and 
around and around 
and in what we call the 
“Water Cycle”.

As long as we have 
water, we have 
energy. That is why it 
is a renewable energy 
source. 
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Energy Worksheet – TEACHER

HOW YOU USE ENERGY ENERGY BUCKS

What device woke you up this morning?

Alarm Clock or Radio 2

What devices were used to make your breakfast? 

Microwave 2

Stove/Oven 5

Toaster Oven 3

Refrigerator 3

What devices did you use to get ready for school this morning? 

Air Conditioning/Heating 10

Radio/CD Player/MP3 Player/iPod 2

TV/DVD Player 3

Gaming System 3

Shower/Bath 3

Hair Dryer 3

Curling Iron/Curlers/Flat Iron 3

Telephone/Cell Phone 2

Computer 3

iPad/Tablet 2

What rooms had lights turned on this morning? 

Bedroom 2

Bathroom 2

Kitchen 2

Family Room 2

Other 2

How did you get to school today? 

Walk 0

Bicycle 0

School Bus 1

Carpool 2

Family Vehicle 5

(continued on next page)
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HOW YOU USE ENERGY ENERGY BUCKS

What devices did you use after school yesterday?

Air Conditioning/Heating 10

Travel in Vehicle 5

Lights 2

Computer 3

iPad/Tablet 2

Gaming System 3

Radio/CD Player/MP3 Player/iPod 2

TV/DVD Player 3

Telephone/Cell Phone 2

Snack Preparation 2

What devices were used at home last night?

Air Conditioning/Heating 10

Microwave 2

Stove/Oven 5

Toaster Oven 3

Refrigerator 3

Grill 2

Lights 2

TV/DVD Player 3

Gaming System 3

Shower/Bath 3

Hair Dryer 3

Telephone/Cell Phone 2

Computer 3

iPad/Tablet 2

Radio/CD Player/ MP3 Player /iPod 2

TOTAL ENERGY BUCKS USED:

(continued from previous page)
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Energy Worksheet – STUDENT

HOW YOU USE ENERGY ENERGY BUCKS

What device woke you up this morning?

Alarm Clock or Radio 2

What devices were used to make your breakfast? 

Microwave 2

Stove/Oven 5

Toaster Oven 3

Refrigerator 3

What devices did you use to get ready for school this morning? 

Air Conditioning/Heating 10

Radio/CD Player/MP3 Player/iPod 2

TV/DVD Player 3

Gaming System 3

Shower/Bath 3

Hair Dryer 3

Curling Iron/Curlers/Flat Iron 3

Telephone/Cell Phone 2

Computer 3

iPad/Tablet 2

What rooms had lights turned on this morning? 

Bedroom 2

Bathroom 2

Kitchen 2

Family Room 2

Other 2

How did you get to school today? 

Walk 0

Bicycle 0

School Bus 1

Carpool 2

Family Vehicle 5

(continued on next page)
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HOW YOU USE ENERGY ENERGY BUCKS

What devices did you use after school yesterday?

Air Conditioning/Heating 10

Travel in Vehicle 5

Lights 2

Computer 3

iPad/Tablet 2

Gaming System 3

Radio/CD Player/MP3 Player/iPod 2

TV/DVD Player 3

Telephone/Cell Phone 2

Snack Preparation 2

What devices were used at home last night?

Air Conditioning/Heating 10

Microwave 2

Stove/Oven 5

Toaster Oven 3

Refrigerator 3

Grill 2

Lights 2

TV/DVD Player 3

Gaming System 3

Shower/Bath 3

Hair Dryer 3

Telephone/Cell Phone 2

Computer 3

iPad/Tablet 2

Radio/CD Player/ MP3 Player /iPod 2

TOTAL ENERGY BUCKS USED:

(continued from previous page)
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ENERGY BUCKS

ENERGY BUCKS
$1 $1

ENERGY BUCKS
$1 $1

ENERGY BUCKS
$1 $1

ENERGY BUCKS
$1 $1

ENERGY BUCKS
$1 $1

ENERGY BUCKS
$1 $1

ENERGY BUCKS
$1 $1

ENERGY BUCKS
$1 $1

ENERGY BUCKS
$1 $1

ENERGY BUCKS
$1 $1



Definitions and Additional Resources

Energy DefinitionsA
Appendix

Definitions
BIOMASS: Biomass is grasses, trees, garbage or yard waste—basically anything that is 

or was plant fiber.

COAL: Coal comes from deep inside the earth and is burned for heat or to make 
electricity.

ELECTRICITY: Electricity is a secondary energy source because it is produced 
from other forms of energy such as coal, natural gas, hydropower, fuel cells or 
photovoltaic (PV) cells.

ENERGY: The ability or capacity for doing work by a body or a system. The 
measurement of the total heat in a system. Heat can be converted between a 
number of forms including light, motion, electricity, and warmth.

ENERGY CONSERVATION: The practice of extending the useful life of the earth’s 
energy resources through wise and efficient management.

GEOTHERMAL: Geothermal energy comes from heat within the earth and is used to 
make electricity and provide heating.

HYDROGEN: Hydrogen gas is the simplest element known to man. When used as a 
fuel, its only by-product is water.

HYDROPOWER: Hydropower is energy produced by moving water. It often is used to 
generate electricity.

NATURAL GAS: Natural gas is a fossil fuel which most scientists believe formed 
millions of years ago from the remains of dead plants and animals. It often is used 
to heat homes or to power stoves and water heaters.

NUCLEAR ENERGY: Nuclear energy is used to provide electricity.

PETROLEUM: Petroleum, a fossil fuel formed from plants and animals, is used to 
power cars and trucks.

PROPANE: Propane comes from natural gas and petroleum wells. It is used to fuel 
appliances such as ranges, ovens, space heaters, furnaces, air conditioners’ and 
outdoor grills.

SOLAR: Solar energy is the light and heat provided by the sun.

WIND: Wind provides energy to turn windmills and turbines to generate electricity.

Appendix A: Energy Definitions
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Additional Resources
National Network for Ocean and Climate Change Interpretation (NNOCCI) — https://

climateinterpreter.org/about/projects/NNOCCI

Maryland Association for Environmental and Outdoor Education – Maryland Green Schools Program 
(MDGS) — https://maeoe.org/green-schools-and-green-centers 

National Energy Education Development Project  — http://www.need.org/curriculum

The energy from the 
sun makes rain fall and 
wind blow. We can 
capture that energy 
with dams and wind 
turbines.



Energy SourcesB
Appendix

Hydro Energy 
Hydro comes from the Greek word meaning water. Hydropower is the 
energy we make with moving water. Moving water has a lot of energy. 
We use that energy to make electricity. There are two major ways we 
use water to create electricity: water wheels and dams. 

Water wheels use the energy of moving water. A water wheel has 
buckets or boards around a big wheel. The buckets fill with water at the 
top of the wheel. The weight of the water turns the wheel and dumps the water at the bottom. Early 
settlers used them to grind grain and run sawmills. Factories also used water wheels to run their 
machines. In many countries, water wheels are still used. 

Dams are usually built across a river. They stop the water from flowing which makes a big lake 
behind the dam. This lake is called a reservoir. When gates in the dam are opened, water flows down 
big pipes called penstocks and turns giant wheels, called turbines. The turbines power generators to 
make electricity. 

Hydropower is clean, renewable source of energy. No fuel is burned, so the air is not polluted. It is 
the cheapest source of electricity because the water is free to use. And we won’t run out of water 
because of the water cycle. 

Coal Energy
Coal looks like shiny, black rock. Coal has lots of energy in it. When it 
is burned, it makes heat and light energy. Coal was formed hundreds 
of millions of years ago, before the dinosaurs. Back then, much of 
the Earth was covered by huge swamps. They were filled with giant 
ferns and plants. As the plants died, they sank to the bottom of the 
swamps. Over the years, thick layers of plants were covered by dirt and 
water. They were packed down by the weight. After a long time, the heat 
and pressure changed the plants into coal. 

Coal is called a fossil fuel because it was made from plants that were once alive. The energy in 
coal came from the sun Most coal is buried under the ground. We must dig it our or mine it to use 
it to create electricity. If the coal is deep in the ground, tunnels called mine shafts are dug down 
to the coal. Machines dig the coal and carry it to the surface. After the coal is mined, it is cleaned 
and shipped to market. Most coal is moved by trains to power plants and factories. Sometimes it is 
moved on barges along rivers. Power plants burn the coal to make electricity. Coal is one of our 
most used energy sources because it has been cheap to produce. 

The coal we use today took millions of years to form. We can’t make more in a short time. That is 
why it is called nonrenewable. Though there is enough coal in the United States to last between 
180 and 250 years, burning it can pollute our air. Keeping coal in the ground is one way to reduce 
greenhouse gas emissions. 

Appendix B: Energy Sources
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Nuclear Energy 
Nuclear energy is the energy stored in the nucleus of an atom. 

Everything in the world is made of atoms, which are tiny, tiny particles 
that hold the atom together. To use this energy, we have to set it free. 
There are two ways to free the energy in atoms: fusion and fission. 

Fusion is when atoms are combined to make a new atom. The energy 
from the sun comes from fusion. Inside the sun, small hydrogen atoms 
combine to make larger helium atoms. Helium atoms don’t need as much energy to hold them 
together. The extra energy is released as light and heat.

Fission is when one atom is split into two smaller atoms. The two smaller atoms don’t need all the 
energy that held the larger atom together. The extra energy is released as heat and radiation. 

We create nuclear energy by splitting uranium atoms. Uranium is a mineral found in rocks in the 
ground which means it is nonrenewable because we can’t make more. When the atoms are split, 
the extra energy is released as heat. This heat is used to make electricity. During fission, heat isn’t 
the only energy that is released. Rays of energy, like x-rays, are also given off. These rays of energy, 
called radiation, can be dangerous in large amounts. Large amounts of radiation can kill our cells 
and poison our food and water.

The fuel from nuclear power plants produces radiation for a long time. After the fuel is used, it still is 
radioactive—it gives off radiation. It can’t be put into a landfill. It must be carefully stored. 

Biomass Energy
Biomass is anything that is alive. It is also anything that was alive 
a short time ago. Trees, crops, garbage and animal waste are all 
biomass. Most of the biomass we use for energy today is wood. We 
burn wood to make heat. Biomass gets its energy from the sun. Plants 
store the sun’s energy in their leaves and roots. When we eat biomass, 
we use the energy to move and grow. When we burn biomass, we use the 
energy to make heat. We can also change the energy in biomass into gas and 
liquid fuels.

Biomass can be used to make electricity. Some towns have to waste-to-energy plants that make 
electricity. There are two types of waste that can be used to make electricity: our garbage which is 
burned instead of going to a landfill and our/animal waste which is turned into a biogas and burned 
like natural gas. 

Although biomass is renewable, which means more biomass can be made in a short time, there is 
one down side. When we burn it, we pollute the air. Waste-to-energy plants work to scrub the air 
from the burning waste to reduce pollution and smells.
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Natural Gas Energy 
Natural gas is similar to air—it is a mixture of gases you can’t see, smell, 
or taste. But it is different, too. It has a lot of energy in it. You can burn it 
to make heat.

Natural gas was formed in the Earth long before the dinosaurs lived. 
Oceans covered much of the Earth and were filled with tiny sea plants 
and animals. When the plants and animals died, they sank to the bottom and 
were covered by sand. Layers of dead plants, animals, and sand built up over time 
and turned into sedimentary rock. Heat from the Earth and pressure from the rock layers above turned 
the remains of the plants and animals into natural gas and petroleum. Since natural gas is made from 
the remains of plants and animals, it is called a fossil fuel. 

The plants and animals received their energy when they were alive from the sun. It was stored in them 
when they died. This is the energy in natural gas. The natural gas we use today took hundreds of 
millions of years to form. That’s why we call it a nonrenewable energy source. We can’t make more in a 
short time.

Natural gas is found underground in pockets of rock. We drill wells into the ground to reach the gas 
so that it can flow to the surface. The natural gas is piped from the wells to machines that clean it and 
remove any water. We move natural gas from one place to another in pipelines. Power plants burn 
natural gas to make electricity.

Natural gas is the cleanest burning fossil fuel. It doesn’t pollute the air as much as coal or oil but there 
are finite amounts of it available to us. Keeping it in the ground would help reduce greenhouse gas 
emissions a lot. 

Geothermal Energy
Geothermal comes from the Greek words geo (earth) and therme 
(heat). Geothermal energy is heat inside the Earth. The inside of the 
Earth is very hot. Sometimes this heat comes near the surface. We can 
use this heat to warm our houses. We can make electricity with it.

Geothermal energy is everywhere under the ground, but sometimes it is 
hard to reach. The Earth is made of parts or layers, like a hard boiled egg. At 
the center is a core of iron. Around that is an outer core of iron and rock so hot 
the rock is melted. This liquid rock is called magma. The middle layer is a mixture of rock and magma 
called the mantle. The shell of the Earth—with the oceans and mountains—is called the crust. In most 
places, the crust is miles thick. Magma is near the surface in only a few places. 

When the magma comes close to the Earth’s surface, it heats the water underground. We can use this 
heated water. We dig wells and pump the hot water and steam out of the ground. Power plants use 
steam from geothermal wells to make electricity. The steam is used to spin turbines. The turbines spin 
magnets in coils of copper wire to make electricity. The power plants are built close to the wells. The 
steam is pumped straight from the wells to the power plants.

Geothermal energy is a clean and renewable energy. No fuel is burned, so there is no air pollution. The 
steam is turned into water and put back into the Earth. 
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Solar Energy 
Solar Energy comes from the sun. The sun is a star, a giant ball of gas 
that sends out huge amounts of energy every day. That energy travels 
from the sun to the Earth in rays. Some are light rays that we can see. 
Some rays we can’t see, like x-rays. Most of the energy goes off into 
space and only a small part reaches the Earth, but this amount is large 
enough to provide energy for many things!

We use solar energy in many ways. Sunlight turns into heat when it hits things. 
Without the sun, we couldn’t live on the Earth—it would be too cold. Plants use the light from the sun 
to grow. Plants take the energy in light and store it in their roots and leaves. That energy feeds every 
living thing on Earth. We can also burn plants to make heat.

The energy from the sun makes rain fall and wind blow. We can capture that energy with dams and 
wind turbines. Coal, oil, and natural gas were made from prehistoric plants and animals. 

Solar energy is free, clean, and renewable. So, why don’t we use the sun for all our energy needs? 
The hard part is capturing the sunlight. It shines all over the Earth and only a little bit reaches any one 
place. On a cloudy day, most of the light never reaches the ground at all.

One way to capture the sunlight is by putting solar panels up. Solar panels capture the sunlight and 
turn it into heat. That heat can them be used for electricity. Right now it is only a small portion of our 
total electricity in the country but will be more soon. 

Wind Energy
Wind is moving air. The energy in wind comes from the sun. When the sun 
shines, some of its light reaches the Earth’s surface. 

Some parts of the Earth absorb more solar energy than others like the 
Equator. When the Earth’s surface absorbs the sun’s energy, it turns 
the light into heat. The air over the land usually gets warmer than the 
air over the water. As air warms, it expands. The warm air over the land 
becomes less dense than the cooler air and rises into the atmosphere. 
Cooler, denser air nearby flows in to take its  place. This moving air is what 
we call wind. It is caused by the uneven heating of the Earth’s surface.

Some places have more wind than others. Areas near the water usually have a lot of 
wind. Flat land and mountain passes are good places to catch the wind, too. 

Today, we use wind turbines to capture the wind. When the wind blows, it pushes against the blades 
of the wind turbines. The blades spin around. They turn a generator to make electricity. Most wind 
turbines only run between 65 and 90 percent of the time because it is not always windy. 

Wind is a clean, renewable energy source. As long as the sun shines, there will be winds on the Earth. 
We will never run out of wind energy. It is also free since no one can own the sun or air and it doesn’t 
burn any fuel. 



Get to Know Your Group

Ice Breaker: Energy Bingo
1

Bonus 
Activity

READY
Duplicate as many Energy Bingo sheets (found on page 41) as needed for each person in your group. In 
addition, decide now if you want to give the winner of your game a prize and what the prize will be.

SET
Pass out one Energy Bingo sheet to each member of the group.

GO
Give the group the following instructions to create bingo cards:

This bingo activity is very similar to regular bingo. However, there are a few things you’ll need to know 
to play this game. First, please take a minute to look at your bingo sheet and read the 16 statements at 
the top of the page. Shortly, you’ll be going around the room trying to find 16 people about whom the 
statements are true so you can write their names in one of the 16 boxes. 

When I give you the signal, you’ll get up and ask a person if a statement at the top of your bingo sheet is 
true for them. If the person gives what you believe is a correct response, write the person’s name in the 
corresponding box on the lower part of the page. For example, if you ask a person question “D” and he 
or she gives you what you think is a correct response, then go ahead and write the person’s name in box 
D. A correct response is important because later on, if you get bingo, that person will be asked to answer 
the question correctly in front of the group. If he or she can’t answer the question correctly, then you 
lose bingo. So, if someone gives you an incorrect answer, ask someone else! Don’t use your name for 
one of the boxes or use the same person’s name twice.

The first person to get all the squares on their board filled wins, but you will still go through the board to 
find out what people answered.

Answers:

A. Students should share location

B. Coal, petroleum, natural gas, propane

C. No answer needed

D. Student should be able to describe a 
clothes line 

E. Student should describe the location or 
inside of the plant

F. Turning off lights, insulation, saving 
water, etc (lots of responses) 

G. No answer needed

H. Cans, bottles, paper, (lots of responses) 
and could say composting 

I. No answer needed

J. Student should describe volcano, 
geyser, or hot spring

K. Student should list where: home, 
street light, building, calculator, etc

L. Hydro, solar, geothermal, wind, 
biomass 

M. BGE, Delmarva, Pepco, Potomac 
Edison, SMECO or other 

N. Pipeline

O. Propane 

P. Fission

Activity 1: Ice Breaker - Energy Bingo
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A
Has seen a wind turbine

B
Can name two fossil fuels

C
Has never seen coal

D
Uses a solar  

clothes dryer

E
Has visited a  
power plant

F
Can name two ways to 
save energy at home

G
Uses a hand-operated 

can opener

H
Can name two things 
that can be recycled

I
Recycles aluminum cans

J
Has seen geothermal 

energy

K
Has a photovoltaic cell

L
Can name two renewable 

energy sources

M
Knows the name of their 

electric company

N
Knows how natural gas is 

usually transported

O
Knows which fuel is used 

in barbecue grills

P
Knows how uranium 
atoms give off energy

ENERGY BINGO!
For each letter, find one person  

about whom the statement is true.  
Write their name in that box below.



The Power of Wind

Creativity Corner
2

Bonus 
Activity

READY 
Working individually students will create their own wind 
turbine out of paper and decorate it. 

SET 
Make sure you have the materials for this activity, print out 
the windmill template, scissors, brass fasteners, straws. 

GO
A wind turbine is the modern advancement of the windmill. Instead of using the wind to lift water or 
move heavy rocks to grind seeds, wind is used to turn an electrical generator to make electricity. While 
a fan uses electricity to produce wind, a wind turbine uses the wind to produce electricity! 1

How Wind Turbines Work
To put it simply, the wind turns the blades, which spins a shaft, which connects to a generator, making 
electricity. The electricity is sent through transmission lines to a substation, then on to homes, business 
and schools.

Wind turbine blades spin because of lift, the same force that allows airplanes to fly. If the blades are 
all oriented in the same direction they will start to spin, just as the wind spins a pinwheel. The blades 
are attached to a hub, which spins as the blades turn. Most modern wind turbines have three blades. 
The blades and the hub together are called the rotor. As the rotor turns, it spins a drive shaft which is 
connected to a generator inside the housing at the top of the tower. This housing is called the nacelle. 
The spinning generator produces electricity. The generator inside of a wind turbine converts the 
mechanical energy of moving wind into electrical energy that we can use in our houses. Depending on 
the size of the wind turbine there may be a gearbox between the spinning rotor and the generator. This 
is to help the generator spin fast enough to make electricity for the grid. Generators on the large grid 
connected turbines spin at 1600 RPM. 

The amount of electricity that a turbine is able to produce depends on the diameter of the rotor 
and the speed of the wind that propels the rotor. The wind turbines that are manufactured today 
range greatly in their output capacity from as little as 100 watts to as much as 5 Megawatts—enough 
to power a small town! Wind Turbines are often grouped together in wind farms to produce large 
amounts of electricity. Some wind farms have only a couple turbines, but the largest wind farms are 
made up of hundreds and hundreds of wind turbines.

Pinwheels are like wind turbines. They need wind to move. We are going to make our own to see how 
energy is created. 

1 This information comes from www.KidWind.org

Learning Objective:

This activity will allow 
students to explore how 
the energy of the wind or 
breath is transferred into the 
turning or rotational motion 
of a pinwheel.

Activity 2: Creativity Corner

https://www.kidwind.org/
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Making the Pinwheel
1. Color inside the square with whatever design you want.

2. Cut out the square and then cut along the dashed lines. Be careful NOT to cut all the 
way to the center.

3. Punch out the holes with the brass fastener.

4. Curl up the corners. The corner holes should line up with the center hole.

5. Push the brad through all the holes and into the side of the pencil eraser.

6. Hold the straw and blow straight into the pinwheel so it goes round!

7. Pretend you’re the wind, blowing on a wind turbine. When the blades go around, the 
turbine makes electricity.

Tip: One wind turbine doesn’t 
make much electricity. Most 
wind farms have many wind 
turbines. Wind farms can 
take up a lot of land. Most of 
the land they are on can still 
be farmed or used to graze 
animals. Wind is a safe, clean, 
renewable energy source for 
making electricity.
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This Week in Energy Conservation

Journalist Corner
3

Bonus 
Activity

READY 
Prior to class, make copies of the four lead stories (found in the GO Section) that you will be 
distributing among the student groups. You may also want to gather the supplies students may use in 
constructing props to accompany their energy stories.

SET 
Review with the students the structure of an actual news program. Explain the role of an anchor in 
providing the background information or “lead-in” to a news story. Ask the students to recall the 
various ways they have seen news stories covered in the past (in a studio, on-site, through interviews, 
or video recordings). This will help them understand what they will be asked to do during the “This 
Week in Energy Conservation” show.

Divide the class into six groups, and distribute a news lead to each group. Groups should be made up 
of 4-6 students.

GO 
This activity is designed as a television show with student correspondents reporting on a variety of 
energy conservation topics. This activity will introduce students to ways of saving in the home, school 
or library. 

Introduction
Explain to the students that each group is now a team of energy reporters. They should read the 
introduction to their segment of “This Week in Energy Conservation”, making note of the energy 
conservation tips listed below each lead. Their job will be to develop a story that follows the 
guidelines of the anchor’s introduction and includes six of the energy tips listed on their sheet of 
paper. Each story should be limited to two or three minutes, and the groups will be allowed 20 
minutes to develop and rehearse their stories.

After each story is presented, the other groups will have one minute to try to list 3-4 energy tips from 
the presentation they just heard. Next, the presenting group reveals their tips. 

Each group grades themselves using the honor system, getting one point for every tip they 
remembered correctly. Tally the scores of all the groups watching the presentation, and award 
this amount to the presenting group. This gives the presenters an incentive to do a thorough job 
conveying their facts and information to the audience. The team with the highest score after all 
the presentations is the winner. Either you or a student from each group can serve as the anchor, 
providing the show’s introduction and the lead-in to each news story.

OPTIONAL: This activity can be expanded to include props and costumes for actual public service 
announcements on school TV stations for Energy Awareness Month or Earth Day.

Activity 3: Journalist Corner
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STORY 1: Hot Water Heating Energy News Team
Now for tonight’s micro-cam report: We have once again miniaturized a member of our 
Energy News Team staff to give you an inside look at what actually goes on inside your hot 
water heater. Heating water is the second largest energy job in the home, so it’s important 
to know what these drops of water are thinking while they’re still inside the tank. We find 
their biggest fear is that their lives may be wasted by carelessness. Here’s ________, who 
always seems to be getting into hot water, with this in-depth report.

1. Do not let hot water run needlessly. About 18 percent of all the energy we 
consume in our homes is used to heat water.

2. Use cold water instead of hot water when running the garbage disposal and 
when rinsing dishes before they go in the dishwasher. Using cold water saves 
energy.

3. Repair leaky faucets promptly. A leaky faucet can waste gallons of water in a 
short period of time. A leak of one drip per second can cost $1 per month.

4. Wash and rinse clothes in cold water. Operating a washing machine takes very 
little energy. Most of the energy used by clothes washing machines goes to 
heating the water.

5. Use low-flow shower heads. These easy-to-install devices save energy and still 
provide more than adequate shower pressure.

6. Lower the water heater’s thermostat to 120 degrees. Most hot water heaters 
are set for 140 degrees or higher. You can save on your energy bill by lowering 
the temperature.

7. Insulate hot water storage tanks and water pipes connected to the water 
heater.

STORY 2: Home Heating Energy News Team 
Introduction
The theft of home heating energy is a normal occurrence. So why the next story? Because 
our undercover reporter has been able to infiltrate a gang of home heating energy 
criminals. For the first time ever, we can bring you the story from the point of view of the 
criminals. Seeing how they operate might help you, our Energy News Team viewer, prevent 
them from stealing your energy dollars.

1. Keep heating equipment well maintained. To get the most from your heating 
fuel, keep furnace filters clean and equipment well tuned.

2. Add insulation in the attic and walls where needed. Adding insulation can pay 
for itself within a few years.
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3. Plant trees to act as a windbreak. Trees act as a natural barrier to cold air in the 
winter and hot sun in the summer.

4. During the winter, set the thermostat to 68 degrees during the day, and lower at 
night or when no one is home. Use a programmable thermostat to easily adjust 
the temperature for different times of the day. Lowering the thermostat 7 to 10 
degrees for eight hours can save approximately 10 percent of your energy costs a 
year.

5. 5. Close off unoccupied rooms, and shut off their heating vents. Shutting heat 
vents in rooms that are not used every day saves fuel.

6. 6. Caulk and weatherstrip doors, windows, and other areas in the home where 
drafts might occur. Caulking and weatherstripping is one of the quickest energy—
and money—saving tasks you can do.

7. 7. Keep draperies and shades open in sunny windows, and closed at night. 
Energy from the sun provides natural warmth. Close drapes in summer when you 
want the house cooler.

STORY 3: Cooking Energy News Team Introduction
Do you hate to cook? If slaving over a hot stove isn’t your idea of a good time, tonight’s 
Energy Gourmet segment is for you. Imagine telling your family, “We’re having microwave 
pizza for dinner tonight because I’m trying to save energy.” The Energy Gourmet has a few 
simple tips that will save you energy and money. Who knows, you may even save enough 
money to eat out more often.

1. Always boil water in a pan that is covered. Water will boil faster and use less energy 
in a covered pan.

2. Whenever possible, use a toaster oven or microwave instead of a regular oven. 
These smaller appliances take less time to cook food so you save energy.

3. When baking, keep the oven door closed rather than opening it to look inside. An 
open door lets valuable heat escape; maintain the heat by keeping the door shut.

4. Clean range pans (under the burners) regularly. A clean range pan reflects more 
heat than a dirty one.

5. Only preheat the oven for five minutes or not at all. It’s also a good energy 
practice to cook several dishes in the oven at once to make maximum use of this 
concentrated heat source.

6. Use the right size pan for each burner. A small pan on a large burner wastes 
energy because the air surrounding the pan will be heated, too.
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STORY 4: Lighting Energy News Team Introduction
And now for the segment of the show that enables you, the viewer, to help put a dangerous energy 
criminal behind bars. It’s time for America’s Most Wanted Energy Criminals. The FBI has just put Killer 
Kilowatt-Hour on its most wanted list. He has been terrorizing homes throughout the nation by forcing 
families to waste energy in lighting their homes. Recently, he forced a family to leave ten 100-watt 
light bulbs on for an hour. If you recognize him from this next segment, please don’t try to apprehend 
him yourself, just call our toll-free number, 1-800-TURNOFF. Remember, he’s very dangerous because 
he’s very bright.

1. Make sure lights are turned off in rooms where you don’t regularly go, such as the 
basement or attic. Consider installing indicator lights to tell you when those unseen lights 
are on.

2. Use outdoor lights only when needed. Consider using an automatic timer that switches off 
outdoor lighting in the morning.

3. Use fluorescent lights, CFLs, or LEDs whenever possible. A fluorescent light lasts 10 times 
longer and uses 75 percent less energy than an incandescent bulb. LEDs use even less 
energy and last even longer

4. Dust bulbs and light fixtures frequently because dirt absorbs light. Clean fixtures and bulbs 
give you more light.

5. Reduce light in non-working areas. Lighting needs vary 
with each task. Over-lighting an area wastes lots of 
energy. Adjust your lights accordingly.

6. Turn down three-way light bulbs to the lowest setting 
when watching television. Dimmer light reduces glare 
on the TV and saves energy.

7. Use one large bulb, instead of several small ones, in 
areas where bright lights are needed. Concentrate 
lighting in study areas and in stairwells where it’s 
needed for safety.

Earthquakes 
and volcanoes 
are signs that 
magma (which 
heats  the water 
underground) is 
near  the Earth’s 
surface.



For more information or the schedule a presentation,  
contact: Energy@MontgomeryCountyMD.gov

Montgomery Energy Connection is a network of County Government and community partners. Created 
to provide customized education on the benefits of energy efficiency, availability of programs, and 
opportunities for assistance. We are grateful to The National Energy Education Development (NEED) 
Project for permission to reproduce and include many NEED classroom resources in the Activity Kit. To 
learn more about NEED and to access their curriculum, visit www.NEED.org
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