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 Correlations to National Science Education Standards

Content Standard B | Physical science
 � Properties of Objects and Materials (grades K-4)

 � Objects have many observable properties, including size, weight, shape, color, temperature, and the ability to react with other substances. 
 � Materials can exist in different states—solid, liquid, and gas. Some common materials, such as water, can be changed from one state to 
another by heating or cooling.

 � Light, Heat, Electricity, and Magnetism (grades K-4)
 � Light travels in a straight line until it strikes an object. Light can be reflected by a mirror, refracted by a lens, or absorbed by the object.
 � Heat can be produced in many ways, such as burning, rubbing, or mixing one substance with another. 
 � Electricity in circuits can produce light, heat, sound, and magnetic effects. Electrical circuits require a complete loop through which an 
electrical current can pass.

 � Magnets attract and repel each other and certain kinds of other materials.

 � Transfer of Energy (grades 5-8)
 � Energy is a property of many substances and is associated with heat, light, electricity, mechanical motion, sound, nuclei, and the nature 
of a chemical. Energy is transferred in many ways.

 � Light interacts with matter by transmission (including refraction), absorption, or scattering (including reflection).
 � Electrical circuits provide a means of transferring electrical energy when heat, light, sound, and chemical changes are produced.
 � In most chemical and nuclear reactions, energy is transferred into or out of a system. Heat, light, mechanical motion, or electricity might 
all be involved in such transfers.

 � The sun is a major source of energy for changes on the Earth’s surface. The sun loses energy by emitting light. A tiny fraction of that light 
reaches the Earth, transferring energy from the sun to the Earth. The sun’s energy arrives as light with a range of wavelengths, consisting 
of visible light, infrared, and ultraviolet radiation.

Content Standard C | life science
 � Organisms and their Environments (grades K-4)

 � All animals depend on plants. Some animals eat plants for food. Other animals eat animals that eat the plants.
 � Humans depend on their natural and constructed environments. Humans change environments in ways that can be either beneficial or 
detrimental for themselves and other organisms.

 � Populations and Ecosystems (grades 5-8)
 � For ecosystems, the major source of energy is sunlight. Energy entering ecosystems as sunlight is transferred by producers into chemical 
energy through photosynthesis. That energy then passes from organism to organism in food webs.

Content Standard D | earth and sPace science
 � Properties of Earth Materials (grades K-4)

 � Earth materials are solid rocks and soils, water, and the gases of the atmosphere. The varied materials have different physical and chemical 
properties, which make them useful in different ways, for example, as building materials, as sources of fuel, or for growing the plants we 
use as food. Earth materials provide many of the resources that humans use.

 � Objects in the Sky (grades K-4)
 � The sun provides the light and heat necessary to maintain the temperature of the Earth.

 � Changes in the Earth and Sky (grades K-4)
 � Weather changes from day to day and over the seasons. Weather can be described by measurable quantities, such as temperature, wind 
direction and speed, and precipitation. 

This book has been correlated to National Science Education Content Standards. 
For correlations to individual state standards, visit www.NEED.org.
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 Correlations to National Science Education Standards

 � Structure of the Earth System (grades 5-8)
 � The solid Earth is layered with a lithosphere; hot, convecting mantle; and dense, metallic core.

 � Water, which covers the majority of Earth’s surface, circulates through the crust, oceans, and atmosphere in what is known as the “water 
cycle.” Water evaporates from the Earth’s surface, rises and cools as it moves to higher elevations, condenses as rain or snow, and falls to 
the surface where it collects in lakes, oceans, soil, and in rocks underground.

 � The atmosphere is a mixture of nitrogen, oxygen, and trace gases that include water vapor. The atmosphere has different properties at 
different elevations.

 � Global patterns of atmospheric movement influence local weather. Oceans have a major effect on climate, because water in the oceans 
holds a large amount of heat.

 � Earth in the Solar System (grades 5-8)
 � The sun is the major source of energy for phenomena on the Earth’s surface, such as growth of plants, winds, ocean currents, and the 
water cycle.

Content Standard E | science and technology
 � Abilities to Distinguish Between Natural Objects and Objects Made by Humans (grades K-4)

 � Some objects occur in nature; others have been designed and made by people to solve human problems and enhance the quality of life.

 � Understandings About Science and Technology (grades K-4)
 � People have always had problems and invented tools and techniques (ways of doing something) to solve problems. Trying to determine 
the effects of solutions helps people avoid some new problems. 

 � Understandings About Science and Technology (grades 5-8)
 � Many different people in different cultures have made and continue to make contributions to science and technology.

 � Perfectly designed solutions do not exist. All technological solutions have trade-offs, such as safety, cost, efficiency, and appearance. 
Engineers often build in back-up systems to provide safety. Risk is part of living in a highly technological world. Reducing risk often 
results in new technology.

Content Standard F | science in Personal and social PersPectives
 � Types of Resources (grades K-4)

 � Resources are things that we get from the living and nonliving environment to meet the needs and wants of a population.

 � Some resources are basic materials, such as air, water, and soil; some are produced from basic resources, such as food, fuel, and building 
materials; and some resources are nonmaterial, such as quiet places, beauty, security, and safety.

 � The supply of many resources is limited. If used, resources can be extended through recycling and decreased use.

 � Changes in Environments (grades K-4)
 � Changes in environments can be natural or influenced by humans. Some changes are good, some are bad, and some are neither good 
nor bad. Pollution is a change in the environment that can influence the health, survival, or activities of organisms, including humans.

 � Science and Technology in Local Challenges (grades K-4)
 � People continue inventing new ways of doing things, solving problems, and getting work done. New ideas and inventions often affect 
other people; sometimes the effects are good and sometimes they are bad. It is helpful to try to determine in advance how ideas and 
inventions will affect other people. 

This book has been correlated to National Science Education Content Standards. 
For correlations to individual state standards, visit www.NEED.org.
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 � Personal Health (grades 5-8)
 � Food provides energy and nutrients for growth and development. 

 � Natural Hazards (grades 5-8)
 � Human activities also can induce hazards through resource acquisition, urban growth, land-use decisions, and waste disposal. Such 
activities can accelerate many natural changes.

 � Risks and Benefits (grades 5-8)
 � Important personal and social decisions are made based on perceptions of benefits and risks.

 � Science and Technology in Society (grades 5-8)
 � Societal challenges often inspire questions for scientific research, and social priorities often influence research priorities through the 
availability of funding for research.

 � Technology influences society through its products and processes. Technology influences the quality of life and the ways people act and 
interact. Technological changes are often accompanied by social, political, and economic changes that can be beneficial or detrimental 
to individuals and to society. Social needs, attitudes, and values influence the direction of technological development.

Content Standard G | history and nature of science
 � Science as a Human Endeavor (grades K-4)

 � Science and technology have been practiced by people for a long time.

 � Men and women have made a variety of contributions throughout the history of science and technology.

 � Although men and women using scientific inquiry have learned much about the objects, events, and phenomena in nature, much more 
remains to be understood. Science will never be finished.

 Correlations to National Science Education Standards
This book has been correlated to National Science Education Content Standards. 

For correlations to individual state standards, visit www.NEED.org.
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For more in-depth information, inquiry investigations, and engaging 
activities, download these curriculum resources from www.NEED.org.

e NEED Curriculum Resources

INTRODUCTORy 
ACTIvITIES

Energy Games and Icebreakers 

Energy Polls (Blueprint for Success)

STEP ONE: 
Science of Energy

Energy Flows

EnergyWorks

Science of Energy 

STEP TwO:
Sources of Energy

Elementary Infobook Activities
Energy Expos
Energy Games and Icebreakers
Energy in the Balance
Energy Stories and More
Liquefied Natural Gas: LNG
Ocean Energy
U.S. Energy Geography
Wonders of Oil and Gas
Wonders of the Sun
Wonders of Water
Wonders of Wind

STEP THREE:
Electricity and 
Magnetism

ElectroWorks
Elementary Infobook Activities

Energy Games and Icebreakers

Energy Stories and More

Wonders of Magnets

STEP FOUR:
Transportation

Elementary Transportation Fuels 
Infobook
Energy Expos
Energy Stories and More
Hybrid Buses
Transportation Fuels Debate
Transportation Fuels Rock Performances

Note: Pre/Post Energy Polls are available for your students to take 
online at http://edu.need.org/.

STEP FIvE:
Efficiency and
Conservation

Building Buddies
Energy Expos
Energy Games and Icebreakers
Energy House
Energy Conservation Contract
Monitoring and Mentoring
Saving Energy at Home and School
Talking Trash
Today in Energy

STEP SIx:
Synthesis and 
Reinforcement

Energy Around the World
Energy Carnival
Energy Fair 
Energy Games and Icebreakers
Energy in the Balance
Energy Jeopardy
Energy Math Challenge
Energy on Stage
Energy Rock Performances
Global Trading Game
Greek Mythology and Energy
Mystery World Tour
NEED Songbook
Primary Energy Carnival
This Mine of Mine
Yesterday in Energy

STEP SEvEN:
Evaluation

Energy Polls (Blueprint for Success)

Question Bank

STEP EIGHT:
Student Leadership and 
Outreach

Youth Awards Program 
(Blueprint for Success) 
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Energy helps us do things. It gives us light. It warms our bodies and 
homes. It bakes cakes and keeps milk cold. It runs our TVs and our cars. 
It makes us grow and move and think. Energy is the power to change 
things. It is the ability to do work.

e what is Energy?

Energy is Light
Light is a form of energy we use all the time. We use it so we can 
see. We get most of our light from the sun. Working during the 
day saves money because sunlight is free.

At night, we must make our own light. Usually, we use electricity 
to make light. Flashlights use electricity, too. This electricity 
comes from batteries.

Energy is Heat
We use energy to make heat. The food we eat keeps our bodies 
warm. Sometimes, when we run or work hard, we get really hot. 
In the winter, our jackets and blankets hold in our body heat.

We use the energy stored in plants and other things to make 
heat. We burn wood and natural gas to cook food and warm 
our houses. Factories burn fuel to make the products they sell. 
Power plants burn coal and natural gas to make electricity. 

Energy Makes Things Grow
All living things need energy to grow. Plants use light from the sun 
to grow. Plants change the energy from the sun into sugar and 
store it in their roots and leaves. This is called photosynthesis.

Animals can’t change light energy into sugars. Animals, including 
people, eat plants and use the energy stored in them to grow. 
Animals can store the energy from plants in their bodies.
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Energy Makes Things Move
It takes energy to make things move. Cars run on the energy 
stored in gasoline. Many toys run on the energy stored in 
batteries. Sail boats are pushed by the energy in the 
wind.

After a long day, do you ever feel too tired to move? 
You’ve run out of energy. You need to eat some 
food to refuel.

Energy Runs Machines
It takes energy to run our TVs, computers, and video games—
energy in the form of electricity. We use electricity many 
times every day. It gives us light and heat, it makes things 
move, and it runs our toys, electronics, and microwaves. 
Imagine what your life would be like without electricity.

We make electricity by burning coal, oil, gas, and 
even trash. We make it from the energy that holds 
atoms together. We make it with energy from the sun, the 
wind, and falling water. Sometimes, we use heat from inside 
the Earth to make electricity.

Energy Doesn’t Disappear
There is the same amount of energy today as there 
was when the world began. When we use energy, 
we don’t use it up; we change it into other forms of 
energy. When we burn wood, we change its energy 
into heat and light. When we drive a car, we change 
the energy in the gasoline into heat and motion.

There will always be the same amount of energy in 
the world, but more and more of it will be changed 
into heat. Most of that heat will go into the air. It 
will still be there, but it will be hard to use.

Photo courtesy of BP
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e History of Energy
The Sun
The sun was the first energy source. It provided light and heat to the 
first humans. During the day, the people searched for food. They had 
no home. When it began to get dark, they looked for shelter.

Once the sun went down, the world was dark and cold. The moon and 
stars gave the only light. People huddled together for warmth. 

Fire 
Once in a while, lightning started fires. Early humans saw the fire and 
were afraid. They saw the animals run in fear. But one day they didn’t 
run away. Maybe they felt the heat on a cold day. Maybe they noticed 
they could see at night with the fire. 

No one knows how it happened. One brave person carried a burning 
branch to a cave. People put wood on the fire to keep it going. The fire 
kept them warm. It gave them light. It kept dangerous animals away.

For the first time, people had a home. They no longer slept wherever 
they were at the end of the day. The hunters came home at night to 
their fire and safety. The children and the elders made sure the fire did 
not go out.

These early cave dwellers didn’t know how to start a fire. If the fire 
went out, they had to wait until lightning struck again. Keeping the 
fire going was a very important job. They had the first energy source 
they could control.

Later, they learned how to start fires. They rubbed pieces of flint 
together to make sparks. One day, someone dropped a piece of meat 
into the fire. They learned that fire could cook food. Cooked meat 
tasted better and was easier to chew.

They used fire to make stronger tools. They used fire to help them 
capture animals for food. They had an energy source that could do 
many things for them. It made life easier. 
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Communities Began to Use Energy
The sun and wood gave man energy 
for a long time. It was only about 5,000 
years ago that people started using other 
sources. People began using the wind to 
move from one place to another. They 
built boats with sails that captured the 
wind. They could travel to new places. 
Wind was the first energy source used for 
transportation.

About 2,500 years ago, people began 
using windmills and water wheels to 
grind grain. Later, these simple machines 
were used to pump water and run sawmills. 

Early Egyptians collected oil that floated to the top of ponds. They burned the oil for light. Native 
Americans burned coal to bake clay pots. Ancient Chinese people used natural gas to heat sea 
water for salt. They piped the gas from shallow wells. At about the same time, people began 
using heat energy from inside the Earth (geothermal energy). They piped hot water from hot 
springs into their houses for heat. 

People were learning how to use many different energy sources. But until 150 years ago, the sun 
and wood provided most of the energy. In many parts of the world, they still do today.

Energy is Needed for a Growing Country
Early settlers used wood and water wheels for energy. They burned whale oil for light. Animals 
were used in farming and for transportation. In the 1800s, the country began to grow. Villages 
grew into towns and cities. People needed more energy. The first natural gas well was dug in 
1821. People used the gas to light their homes and streets.

Coal mines were dug. Train tracks were built. We began burning coal for heat, to power trains 
and boats, and to make things. By the start of the Civil War in 1861, coal was the major energy 
source for the country. 

At the same time, oil was discovered. The first oil well was dug in 1859. The oil was used to make 
kerosene for lights. They had no use for gasoline; they threw it away. The first gasoline car 
wasn’t built until 1885—over 125 years ago.

In New York, Thomas Edison built the first power plant. In 1882, his Pearl Street Power Station 
made electricity for 85 buildings. At first, people were afraid of electricity. They wouldn’t let their 
children near the lights. Today, electricity is a part of almost everything we do. We use more 
every year. Scientists are still experimenting with new ways to make electricity.

Egyptians were some of the first people to use sails to capture 
the wind’s energy. This painting depicts a riverboat that was 
used over 3,000 years ago.
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Biomass is Renewable
Biomass energy is renewable, which means more biomass can be made in a short time. We 
can always grow more plants. 

We should plant new trees when we cut down old ones for wood. We also need to take care of 
the soil in which our crops grow.

We Use Biomass Every Day
People and animals get their energy from biomass. The energy in everything we eat comes 
from plants. Bread is made from wheat, a plant. Hamburgers are made from beef, which came 
from cows that ate grass and grain.

Until about 150 years ago, biomass gave people most of the energy they used. The cave dwellers 
and settlers burned wood for heat. They burned wood to cook food. 

In many poor countries, wood is still used for most energy needs. People also burn corn cobs 
and straw. In places without trees, people burn the waste from cows and pigs.

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

Crops are biomass.
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Electricity
Biomass can be used to make electricity. Many towns burn 
their garbage in waste-to-energy plants. Instead of putting 
the garbage into landfills, they burn it to make electricity. 
This saves landfill space and gives them energy, too. 

Burning biomass doesn’t cause as much pollution as 
burning coal. But many people don’t like to burn waste near 
their towns. Sometimes it smells bad. 

Biogas
Biomass can be used to make an energy-rich gas called 
biogas. Biogas is like the natural gas we use in our stoves 
and furnaces.

In India, farmers use all of their garbage, even animal waste, 
to make biogas. They put the waste into big tanks without 
air. The biomass makes biogas as it decomposes. Farmers 
use the biogas to cook food and light their homes. The 
waste that is left after the biomass breaks down can be used 
as fertilizer to grow more crops. 

Ethanol and Biodiesel
Biomass can also be turned into a fuel like gasoline. Just as 
apples can be made into cider, corn, wheat, soybeans, and 
vegetable oils can be made into ethanol and biodiesel. 

Ethanol is a fuel a lot like gasoline. Ethanol burns cleaner 
than gasoline. It is also renewable. In many places, gasoline 
and ethanol are mixed together to make a fuel that any 
vehicle can use.

Biodiesel is a fuel a lot like diesel fuel, but it is cleaner. It is 
also renewable. Biodiesel can be mixed with regular diesel. 
Many large trucks and farm equipment use biodiesel.

This woman in India has a biogas tank in her 
backyard. Biogas provides her home with energy 
for cooking and lighting.

This pump dispenses fuel that is 85 percent 
ethanol and 15 percent gasoline.

Photo courtesy of Ashden Awards for Sustainable Energy

Garbage can be burned to generate electricity.
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Coal looks like shiny black rock. Coal has lots of energy in it. When it is 
burned, it makes heat and light energy. Many years ago, Native Americans 
burned coal to make pots. The early settlers didn’t use much coal—they 
burned wood. 

People began using coal in the 1800s to heat their homes. Trains and ships 
used coal for fuel. Factories used coal to make iron and steel. Today, we 
burn coal mainly to make electricity.

Coal is a Fossil Fuel
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.

Coal

How Coal Was Formed
Before the dinosaurs, many giant plants 
died in swamps.
Over hundreds of millions of years, the 
plants were buried under water and dirt.
Heat and pressure turned the dead plants 
into coal.
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Coal is Nonrenewable
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.

Digging for Coal
Most coal is buried under the ground. We must dig it 
out—mine it. 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. Some mine 
shafts are 1,000 feet deep. This is called deep mining.

If coal is near the surface, miners dig it up with huge 
machines. First, they scrape off the dirt and rock, then 
dig out the coal. This is called surface mining.

After the coal is mined, they put back the dirt and rock. 
They plant trees and grass. The land can be used again. 
This is called reclamation.

Electricity
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 important energy sources. It gives us 42 
percent of the electricity we use and one-fifth (twenty 
percent) of our total energy.

Coal Can Pollute the Air
When coal is burned, it can pollute the air. Power plants 
and factories work hard to keep the pollution from 
getting into the air. They clean the coal before they 
burn it. They use scrubbers to clean the smoke before 
it goes into the air.

COAL SEAMCOAL SEAM

Surface Mining

Deep Mining
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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.

The Earth is Not Solid
The Earth is made of layers, like an 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 some places, 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. 

Geothermal is Renewable
The hot water we use will be replaced by rain. The heat inside the Earth will always be there. 
More heat is made every day in the Earth’s core. 

We won’t run out of geothermal energy. It is a renewable energy source.

Where is Geothermal Energy?
Geothermal energy is everywhere under the ground, but sometimes it is hard to reach. In most 
places, the crust is miles thick. Magma is near the surface in only a few places. 

Earthquakes and volcanoes are signs that magma is near the surface. When magma reaches 
the surface it is called lava. Most of the geothermal energy in the United States is found on the 
West Coast and in Hawaii. 

Geothermal

magma

CRUST

OUTER CORE

MANTLE
magma and soft rock

INNER
CORE

hot, solid metal
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We Use Geothermal Energy
People have used geothermal energy for thousands of years. In some places, there are pools 
of water that are always hot. They are warmed by underground springs. These hot springs 
have often been used for bathing. Many people believe these springs have healing powers.

Most people in Iceland use hot water from geothermal wells to heat their homes. Some 
scientists think that someday we will be able to capture the energy in volcanoes.

Electricity
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 is Clean Energy
Geothermal energy is clean energy. No fuel is burned, so there is no air pollution. The steam 
is turned into water and put back into the Earth. And geothermal energy is cheap—once a 
new power plant is built, it can make electricity for less cost than a coal or natural gas plant.

Geothermal Power Plant

1

2
POWER PLANT

INJECTION WELL

PRODUCTION WELL

GEO
THE

RMA
L

RES
ERV

OIRGEO
THE

RMA
L

RES
ERV

OIR

MAG
MA

MAG
MA

3

1. Production Well: Geothermal �uids, such as hot water and steam, are 
brought to the surface and piped into the power plant.

2. Power Plant: Inside the power plant, the geothermal �uid turns the turbine 
blades, which spins a shaft, which spins magnets inside a large coil of wire to 
generate electricity.

3. Injection Well: Used geothermal �uids are returned to the reservoir.

Geothermal Power Plant
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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.

Gravity—the force of attraction between all objects—makes the water 
move. Gravity pulls the water from high ground to low ground. The rain 
that falls in the mountains flows down the valleys to the oceans.

Hydropower is 
Renewable
The sun heats the water in the oceans, 
lakes, and rivers, turning some of it into 
water vapor, a gas, almost like steam. 
This is called evaporation. The water 
vapor rises and turns into clouds. When 
it reaches the cold air above the Earth, it 
turns back into liquid water. This is called  
condensation. The clouds release the 
water as precipitation—rain or snow—
that falls to the Earth. The water flows back 
into rivers, lakes, and the ocean and the 
cycle starts again. This process is called the 
water cycle.

The water cycle will keep going forever. 
The water on Earth will always be there. 
We won’t run out of it. That’s why we call 
hydropower a renewable energy source.

SOLAR ENERGY

CONDENSATION
(Gas to Liquid)

PRECIPITATION
(Liquid or Solid)EVAPORATION

(Liquid to Gas)
EVAPORATION
(Liquid to Gas)

OCEANS, LAKES, RIVERS
(Liquid)

The Water Cycle

Hydropower
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People Can Use Hydropower
Early settlers used water wheels to grind grain and run sawmills. Factories used water wheels 
to run their machines. In many countries, water wheels are still used. 

Water wheels can use the energy of moving water. A water wheel has buckets 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. 

Moving Water Can Make Electricity
Moving water can be used to make electricity. First, a dam is built across a river. This stops the 
water and 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. The first 
hydropower plant was built on the Fox River in Appleton, Wisconsin in 1882. Today, there are 
more than 2,000 dams in the United States that make electricity.

Hydropower is Clean Energy
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. 

The reservoirs are used for swimming, fishing, boating, and other 
sports. When dams were built, the reservoirs flooded a lot of land. 
They changed the flow of the rivers. Sometimes, fish can’t swim up 
the rivers and lay their eggs like they could before, so dams have 
fish ladders, elevators, and other devices to help fish move up the 
river. 

Reservoir

Penstock 

Generator

Turbine
River

Power Lines

Dam
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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. The early Chinese burned natural gas for heat to separate salt 
from sea water.

Natural Gas 
is a Fossil 
Fuel
Natural gas was formed 
in the Earth hundreds 
of millions of years ago, 
before the dinosaurs. 
Oceans covered much 
of the Earth, 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.

Natural Gas is Nonrenewable
The natural gas we use today took millions of years to form. That’s why we call it a nonrenewable 
energy source. We can’t make more in a short time. 

Garbage sometimes produces methane, the main gas in natural gas. Methane from rotting 
garbage is a renewable energy source because there will always be garbage and waste.

Natural Gas
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Drilling for Natural Gas
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. Some wells are a mile or 
more deep!

The natural gas is piped from the wells to 
machines that clean it and remove any 
water. An odor like that of rotten eggs 
is added to the gas so that leaks can be 
detected.

Transporting 
Natural Gas
We move natural gas from one place to 
another in pipelines. There are almost two 
million miles of pipeline all across the United 
States moving natural gas from wells to 
processing plants to our homes, factories, 
and buildings.

We Use Natural Gas 
Every Day
Almost everyone uses natural gas. Most 
homes use natural gas for heat. So do schools 
and hospitals. Many stoves and water heaters 
use natural gas, too. 

Factories burn natural gas to make products 
like paper and cement. Natural gas is also an ingredient in paints, glues, fertilizers, plastics, 
medicines, and many other products.

Power plants burn natural gas to make electricity. Most new power plants burn natural gas. 
Natural gas can be used to run cars, trucks, and buses. 

Natural Gas is Cleaner to Burn
Natural gas is the cleanest burning fossil fuel. It doesn’t pollute the air as much as coal or oil. 
That’s why it is a good fuel for heating our homes and making electricity.

Photo courtesy of EPA

Natural gas is transported through pipelines.

Some city buses are fueled by natural gas.

If connected end to end, natural gas 
pipelines in the U.S. would be long 

enough to stretch from the Earth to 
the moon three times!
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Petroleum is a liquid that is found underground. Sometimes we call it oil. 
Oil can be as thick and black as tar or as thin as water. Petroleum has a lot of 
energy. We can turn it into different fuels—like gasoline, kerosene, and 
heating oil. Most plastics and inks are made from petroleum, too. 
People have burned oil for a long time. Long ago, they didn’t dig for it. They 
gathered oil that seeped from under the ground into ponds. It floated on 
the water.

Petroleum is a Fossil Fuel
Long before the 
dinosaurs, oceans 
covered most of 
the Earth. They 
were filled with 
tiny sea animals 
and plants. As 
the plants and 
animals died, they 
sank to the ocean 
floor. Sand and 
sediment covered 
them and turned into 
sedimentary rock. Hundreds 
of millions of years passed. The weight 
of the rock and heat from the Earth turned 
them into petroleum and natural gas. 

Petroleum is called a fossil fuel because it was made from the 
remains of tiny sea plants and animals. The energy in petroleum came 
from the energy in the plants and animals. That energy came from the sun.

Petroleum is Nonrenewable
The petroleum we use today was made millions of years ago. It took millions of years to form. 
We can’t make more in a short time. That’s why we call petroleum nonrenewable. The United 
States doesn’t produce enough oil to meet our needs. We import 45 percent of the oil we use 
from other countries.

Petroleum
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We Drill Oil Wells
Petroleum is buried underground in tiny pockets in rocks. 
We drill oil wells into the rocks to pump out the oil. The 
typical well is about one mile deep. Texas and Alaska are 
the states that produce the most oil.

A lot of oil is under the oceans along our shores. Floating 
oil rigs are used to reach this oil. Most of these wells are in 
the Gulf of Mexico.

After the oil is pumped to the surface, it is sent to refineries. At the refineries, it is separated 
into different types of products and made into fuels. Most of the oil is made into gasoline. The 
oil is moved from one place to another through pipelines and by ships and trucks.

We Use Petroleum Every Day
What would we do without petroleum? Our country would 
come to a stop. Most of our cars, trucks, and planes are powered by 
fuel made from oil. 

Our factories use oil to make plastics and paints, medicines and soaps. We 
even burn oil to make electricity. We use more petroleum than any other energy 
source.

Petroleum Can Pollute
Petroleum keeps us going, but it can 
damage our environment. Burning 
fuels made from oil can pollute the air. 
Pollution from cars is a big problem in 
many parts of the country. Oil companies 
are making cleaner gasoline and diesel 
fuel every year.

Oil can pollute soil and water, harming 
the animals that live in the area. Oil 
companies work hard to drill and ship oil 
as safely as possible. They try to clean up 
any oil that spills.

Petroleum fuels can contribute to air pollution.

An oil rig pumps oil from a well.
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Propane is the gas we use to fuel our backyard grills. It is a lot like natural 
gas—you cannot see it, smell it, or taste it, but you can burn it to produce 
heat energy. 

Propane has been around for millions of years, but no one knew it. It is buried 
underground in sedimentary rocks with natural gas and petroleum. 

Propane wasn’t discovered until 1912. The scientists knew they had found 
a good, new energy source. One year later, people were using it to heat 
their homes.

Propane is a Fossil Fuel
Propane is a fossil fuel. It was formed millions of years ago, long before the dinosaurs. Like oil 
and natural gas, it was formed from tiny sea animals and plants. 

The plants got their energy from the sun. This is the energy in propane. Propane’s energy came 
from the sun.

Propane is mixed with natural gas and petroleum when it comes from the ground. It is separated 
out at natural gas processing plants and oil refineries.

Propane is Nonrenewable
The propane we burn today was made a long time ago. 
It took millions of years to form. We can’t make more 
propane in a short time. It is a nonrenewable source of 
energy.

We get propane from petroleum and natural gas. Our 
supply of propane depends on our supply of these other 
fossil fuels.

Propane

Pipelines are used to transport propane and natural gas 
to a processing facility.
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Propane is Portable
When propane comes out of the ground, it is a gas. But 
when it is put under pressure, it becomes a liquid. A lot 
more liquid can be put into a tank than gas. A tank of 
propane gas might last a week. The same sized tank of 
liquid propane would last five years!

Liquid propane is portable—that means it is easy to move 
from place to place. We use small tanks of propane for our 
barbecue grills. One tank can last all summer. 

We Use Propane Every Day
About 40 percent of the farms in the United States use 
propane to dry crops, run tractors, and heat barns. 
Businesses use propane for heating and cooking. Most 
vehicles that we drive inside buildings use propane for 
fuel. It is a clean burning fuel.

Some cars and buses use propane for fuel. It is a very clean 
fuel. It doesn’t pollute the air like gasoline. Engines must 
be changed to use propane though, and that is expensive. 

Some people in the country don’t have natural gas 
pipelines near their homes. They use propane instead. 
They put big propane tanks outside their houses. Small 
trucks bring the propane right to their houses.

A propane grill.

This forklift is fueled by propane.

Propane is stored in a large tank. It is used to 
provide energy for heating, cooking, and drying 
clothes.
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We get most of our energy from the sun. We call it 
solar energy. It 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.

The sun is a star. It is a giant ball of gas. It sends 
out huge amounts of energy every day. Most of 
the energy goes off into space. Only a small part 
reaches the Earth.

Solar Energy
We use solar energy in many ways. All day, 
we use sunlight to see what we’re doing and 
where we’re going. 

Sunlight turns into heat when it hits things. 
Without the sun, we couldn’t live on the 
Earth—it would be too cold. We use the sun’s 
energy to heat water and dry clothes.

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 Sun’s Energy is in Many Things
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. The energy in them 
came from the sun. We use that energy to cook our food, warm our houses, run our cars, and 
make electricity.

Solar

Solar energy is light energy.

Some people hang clothes outside to dry in the sun.
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Solar Energy is Renewable
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 millions of years. 

Why don’t we use the sun for all our energy needs? We don’t know how to yet. 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. 

We Use Solar Energy
Lots of people put solar collectors on their roofs. Solar collectors capture the sunlight and 
turn it into heat. People can heat their houses and their water using the sun’s energy.

Solar cells can turn solar energy into electricity. Some toys and calculators use solar cells 
instead of batteries. Solar panels are made of many solar cells. Some people put solar panels 
on their home. These solar panels can make enough electricity for a house. Solar panels are 
good for houses and buildings without access to power lines. 

Today, solar energy provides 
only a tiny bit of the electricity 
we use. In the future, it could 
be a major source of energy. 
Scientists are looking for 
new ways to capture and 
use solar energy.

Solar Panels

Solar panels on a home’s roof turn solar energy into electricity.
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Uranium is a mineral found in rocks in the ground. Uranium is 
nonrenewable. We can’t make more. There is plenty of uranium in many 
parts of the world. We split uranium atoms to release energy.

Atoms
Everything is made of atoms. Stars, trees, horses, air—
all are made of atoms. Atoms are tiny, tiny particles. 

Every atom is made of even smaller particles. In the 
center of an atom is the nucleus. It has protons 
and neutrons in it. Moving around the nucleus are 
electrons. 

The number of protons tells us what kind of atom it 
is. So far, more than 100 different atoms have been found. You haven’t heard of some of them. 
There are some you do know. Hydrogen is a gas—every atom of hydrogen has one proton. 
Oxygen has eight, tin has 50, and uranium has 92. 

Nuclear Energy
There is energy stored in the nucleus of an atom. It is called nuclear energy. It holds the atom 
together. To use this energy, we have to set it free. There are two ways to free the energy in 
atoms. 

The first way is to combine atoms to make a 
new atom. This is called fusion. The energy 
from the sun is from fusion. Inside the sun, 
hydrogen atoms combine to make helium. 
Helium atoms don’t need as much energy 
to hold them together. The extra energy is 
released as light and heat. 

Another way to free the energy in atoms is to 
split them apart. We can split one atom into 
two smaller atoms. This is called fission. 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.

Uranium (Nuclear)
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We Use Nuclear Energy Every Day
Some power plants use fission to make electricity. Atoms of uranium are split into two smaller 
atoms. The extra energy is released as heat. This heat is used to make electricity. 

Nuclear power is clean since no fuel is burned to pollute the air. And uranium is a cheap fuel. 
Right now, about 19 percent of our electricity comes from splitting atoms of uranium in nuclear 
power plants. 

Radiation Can Be Dangerous
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. Radiation is everywhere. It 
comes from the sun and TV sets. When we break a bone or have cancer, radiation is used to 
help us. Small amounts of radiation from TVs and x-rays are not dangerous. 

Large amounts of radiation can kill our cells and poison our food and water. Power plants 
are very careful to keep radiation from escaping. The power plants in the United States are 
required to follow rules to keep their employees and their communities safe.

Used Nuclear Fuel 
is a Challenge
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.

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. 

Image courtesy of U.S. Nuclear Regulatory Commission

Pacific Gas and Electric’s Diablo Canyon Nuclear Power Plant in  
California.
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Wind is moving air. We can use the energy in wind to do work. Early 
Egyptians used the wind to sail ships on the Nile River. People still use 
wind to move sailboats. In the Netherlands, people used windmills to grind 
wheat. The Pilgrims used windmills to grind corn, to pump water, and to 
run sawmills. Today, we use wind to make electricity.

The Sun Makes the Wind Blow
The energy in wind comes from the sun. When the sun shines, some of its light reaches the 
Earth’s surface. The Earth near the Equator receives more of the sun’s energy than the North 
and South Poles. 

Some parts of the Earth absorb more solar energy than others. Some parts reflect more of the 
sun’s rays back into the air. Light-colored surfaces and water reflect more sunlight than dark 
surfaces. Snow and ice reflect sunlight, too.

Some types of land absorb more solar energy than others. Dark forests absorb sunlight, while 
light desert sands reflect it. Land areas usually absorb more energy than water in lakes and 
oceans. 

When the Earth’s surface absorbs the sun’s 
energy, it turns the light into heat. This heat 
on the Earth’s surface warms the air above it. 
The air over the Equator gets warmer than 
the surface air near the poles. The air over 
the desert gets warmer than the air in the 
mountains. 

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.

wind

Sea Breeze

Land Breeze



©2013     The NEED Project     P.O. Box 10101, Manassas, VA 20108      1.800.875.5029     www.NEED.org 31

Wind Energy is Renewable
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. 

We Can Capture the Wind
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 big wind turbines to capture the wind. Sometimes, there are hundreds of wind 
turbines in one place. This is called a wind farm. Some wind turbines are as tall as 20-story 
buildings!

Wind Can Make Electricity
When the wind blows, it pushes against the blades of 
the wind turbines. The blades spin around. They turn a 
generator to make electricity. The wind turbines don’t 
run all the time though. Sometimes the wind doesn’t 
blow at all. Sometimes the wind blows too hard. Most 
wind turbines run between 65 and 90 percent of the 
time.

Today, wind energy makes a small amount of the 
electricity we use in the United States. Most of the big 
wind farms are in Texas. There are plans for many more 
all over the country and the world.

Wind is Clean Energy
Wind is a clean energy source. Wind turbines don’t burn fuel, so they don’t pollute the air. Wind 
is a renewable energy source and it is free.

Older wind turbines can make a lot of noise as they spin, but new ones do not. 

One wind turbine doesn’t make much electricity. Most wind farms have many wind turbines. 
Wind farms 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.

Low-speed shaftRotor Hub
Gear box

High-speed shaft

GeneratorTower

LowRotor Hub

Blade

Blade Nacelle

Wind Turbine Diagram
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Electricity is a mysterious force. We can’t see it like we see the sun. We 
can’t hold it like we hold coal. We know when it is working, but it is hard to 
know exactly what it is. Before we can understand electricity, we need to 
learn about atoms.

Atoms
Everything is made of atoms—every star, every tree, 
every animal. Even people are made of atoms. The air 
and water are, too. 

Atoms are the building blocks of the universe. They 
are very, very tiny particles. Millions of atoms would 
fit on the head of a pin.

Protons, Neutrons, and Electrons
An atom looks like the sun with the planets spinning around it. The center is called the nucleus. 
It is made of tiny protons and neutrons. Electrons move around the nucleus in energy levels, 
or shells, far from the nucleus. 

When an atom is in balance, it has the same number of protons and electrons. It can have a 
different number of neutrons.

Electrons stay in their shells because a special force holds them there. Protons and electrons 
are attracted to each other. Protons have a positive charge (+) and electrons have a negative 
charge (–). Opposite charges attract each other. 

Electricity is Moving Electrons
The electrons near the nucleus are held tight to the atom. Sometimes, the ones farthest away 
are not. We can push some of these electrons out of their energy levels. We can move them. 
Moving electrons are called electricity.

Electricity
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Magnets are Special 
In most objects, all the atoms are in balance. 
Half of the electrons spin in one direction; half 
spin in the other direction. They are spaced 
randomly in the object. Magnets are different. 
In magnets, the atoms are arranged so that 
the electrons are not in balance. 

The electrons don’t move from one end to the 
other to find a balance. This creates a force 
of energy called a magnetic field around a 
magnet. 

We call one end of the magnet the north (N) 
pole and the other end the south (S) pole. 
The force of the magnetic field flows from the 
north pole to the south pole.

Have you ever held two magnets close to each 
other? They don’t act like most objects. If you 
try to push the two north poles (N) together, 
they repel each other. If you try to push the 
two south poles (S) together, they repel each 
other. 

Turn one magnet around and the north (N) 
and the south (S) poles attract. The magnets 
stick to each other with a strong force. Just like 
protons and electrons, opposites attract.

Like Poles
Like poles of magnets (N-N or S-S) repel each other.

Opposite Poles
Opposite poles of magnets (N-S) attract each other.

Bar Magnet
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Magnets Can Make 
Electricity
We can use magnets to make electricity. A 
magnetic field can pull and push electrons to 
make them move. Some metals, like copper, 
have electrons that are loosely held. They are 
easily pushed from their shells.

Magnetism and electricity are related. Magnets 
can create electricity and electricity can 
produce magnetic fields. Every time a magnetic 
field changes, an electric field is created. Every 
time an electric field changes, a magnetic field 
is created. Magnetism and electricity are always 
linked together; you can’t have one without the 
other. This is called electromagnetism.

Power Plants Use 
Magnets
Power plants use huge magnets to make, 
or generate, electricity. In a generator, a big 
coil of copper wire spins inside the magnets. 
As it spins, the magnetic fields push and pull 
electrons in the wire. 

The electrons in the copper wire flow into 
power lines. These moving electrons are the 
electricity that powers our houses.

Power plants use giant wheels, called turbines, 
to spin the coils of wire in the generators. It 
takes a lot of energy to spin turbines. Power 
plants use many fuels to get that energy.
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Electricity Travels Through Wires
The spinning turbines make electricity. It 
flows into power lines. The electrons flow 
through the power lines to our houses. They 
flow through the wires in our houses and 
back to the power plant. Then they start their 
journey again.

Transporting Electricity

Power Plant 

Transformers

Transmission Lines Power Tower

Home

Distribution Lines

Electric Poles

There are many different types of power lines. The power plant makes electricity. The electricity 
flows through transmission lines held up by power towers. The transmission lines carry large 
amounts of electricity to electric poles in cities and towns. 

Distribution lines carry small amounts of electricity from the electric poles to houses and 
businesses. Transformers make sure the electricity is in the proper units (voltage) for our use.



36 Elementary Energy Infobook

Electricity Travels in 
Loops
Electricity travels in closed loops, or 
circuits (from the word circle). It must have 
a complete path from the power plant 
through the wires and back. 

If a circuit is open, the electricity can’t flow. 
When we flip on a light switch, we close a 
circuit. The electricity flows through the 
light and back into the wire. When we 
flip the switch off, we open the circuit. No 
electricity flows to the light. It flows straight 
through the switch.

We Use Electricity 
Every Day
Electricity does a lot of work for us. We use 
it many times each day. It lights our homes, 
warms and cools our rooms, and helps 
us keep them clean. It runs our TVs, DVD 
players, video games, computers, and fax 
machines. It cooks our food and washes 
the dishes. It can power our lawn mowers 
and leaf blowers. It can even run our cars. 
We use more electricity every year.

A closed circuit is a complete path allowing electricity 
to ow from the energy source to the load.

ENERGY SOURCE

WIRES
FLOW OF ELEC TRONS

LOAD

CLOSED SWITCH

An open circuit has a break in the path. There is no ow of 
electricity because the electrons cannot complete the circuit.
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We use energy every day—many kinds of energy. Sometimes, energy can 
be dangerous. It is important to know the dangers and how to be safe. 
Here are some ways to stay safe when you are using energy.

Natural Gas Safety
We use natural gas to warm our homes, cook 
our food, and heat our water. Natural gas is 
burned to make heat. That means there is fire 
in the furnace and in the water heater. There is 
fire on the stove. 

Fires are always dangerous. Don’t play near the 
furnace, water heater, or stove. Never touch 
them unless an adult is with you. 

Natural gas can also be dangerous if there is a leak. The gas company puts a special chemical 
odor in natural gas. It smells like rotten eggs. That smell lets you know if there is a gas leak. Your 
parents or your teacher can show you how it smells.

If you ever smell natural gas, tell an adult. Don’t use the phone or turn on the lights. Leave your 
house right away. Never light a match or start a fire if there is a gas leak.

Petroleum Safety
We use petroleum for lots of jobs. Gasoline 
runs our cars and our lawn mowers. Sometimes 
we burn oil in our furnaces for heat. We burn 
kerosene in lanterns.

All of these fuels can be dangerous. You should 
never put them in your mouth or breathe their 
fumes. They also burn easily and can cause fires. 
Tell an adult if there is a spill and stay away from 
it. Don’t try to clean it up yourself.

e Energy Safety
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Propane Safety
Propane is used in gas grills and on farms for heat. Propane is stored in tanks. It can be dangerous. 
Never touch a propane tank. If you hear propane leaking from a tank or smell gas, tell an adult 
and stay away. Companies add the same rotten egg odor to propane that they do to natural gas.

Electrical Safety
Electricity is amazing. It gives us heat and light, and runs appliances—our TVs, computers, 
refrigerators, hair dryers, and washers. Electricity can also be dangerous. It can cause fires and 
injuries, even death. 

Here are some rules for using electricity safely:
 �Don’t put anything into an outlet except a plug.

 �Don’t pull on the cord to unplug an appliance, hold the plug 
and pull.

 �Dry your hands before you plug in or unplug a cord.

 � If a plug is broken or a cord is cut or worn, don’t use it.

 �Don’t plug too many cords into one outlet.

 � Turn off a light or unplug it before changing a light bulb.

 �Never touch the inside of an appliance while it’s plugged in. 

 � Keep appliances away from water. Don’t use a hair dryer if there’s water in the sink nearby. 

 � If there’s a big storm, turn off the TV and computer.

 �Don’t touch any power lines outside.

 � Some power lines are buried underground. If you are digging and find a wire, don’t touch it.

 �Don’t fly a kite or climb a tree near a power line.

e Energy Safety
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Most of the energy we use today comes from coal, oil, and natural gas. 
They are fossil fuels. They take millions of years to form. We can’t make 
more quickly. They are nonrenewable. We need to save energy whenever 
we can. You can help.

Reduce
A good way to save energy is by not wasting things. Don’t 
use paper plates or cups all the time. You only use them 
once—then throw them away. Write on both sides of your 
paper. Use a lunch box and thermos instead of paper bags 
and boxed drinks.

Buy a small can of frozen juice to make at home instead 
of buying a large carton that you have to throw away. Buy 
one big bag of chips—not ten little ones. Reducing waste 
saves energy. It takes energy to make things and to get rid 
of them. Buy things without a lot of packaging. Some candy 
has more plastic around it than food in it. What a waste!

Reuse
Try to use things more than once—reuse them. Wash out plastic containers and use them 
again. Use the comics from newspapers to wrap presents. Buy toys at yard sales and you can 
save energy and money, too.

Paint your big sister’s old bike instead of buying a new one. Fix old things whenever you can. 
Give your old clothes and toys to someone who needs them—don’t throw them away.

Recycle
You can recycle lots of things—cans, paper, glass, and plastic. It only takes a 
minute to recycle, and it saves energy. It takes a lot of energy to dig up metal 
and make a can. It only takes a little energy to make a new can from an old 
one. Cans can be recycled over and over again.

Plastic bottles can be recycled into clothes, shoes, and rugs. Paper can be 
recycled into boxes and bags. Don’t throw away anything you can recycle.

OFF Saving Energy



40 Elementary Energy Infobook

Save Electricity
You use a lot of electricity every day. Use only what you need. 
Don’t turn on two lights if you only need one.

Remember to turn off the lights when you leave a room. Turn 
off the TV and video games, too. On a sunny day, read by a 
window. It’s a simple way to save energy.

Keep the refrigerator door closed. Know what you want before 
you open the door. If you’re pouring a drink, don’t leave the 
door open. It takes a lot of energy to cool things.

If the air conditioner is on, keep doors and windows closed. 
Don’t go in and out, in and out. If you can, just use a fan and 
wear light clothes instead of using the air conditioner. 

Save Gasoline
It takes a lot of energy to operate a car. Walk or ride your bike wherever you can. If you and 
some of your friends are going to the same place, go together, or carpool. Take the bus instead 
of asking for a ride to school.

Save Heat
It takes a lot of energy to heat houses and water. If the heat is on, keep doors and windows 
closed. Wear warm clothes instead of turning up the heat. At night, use blankets to stay warm.

When you take a bath, use only the water you need. Don’t stand in the shower for a long time. 
Heating water uses energy.

You Can Make a Difference
The things you do every day make a difference. If everyone saves just a little energy, it adds 
up to a lot. When you save energy, you save money, too. You have more money to spend on 
other things.

Saving energy also helps protect the environment. 

When you leave a room, remember to 
turn the lights off.

OFF Saving Energy
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appliance a piece of equipment, powered by electricity to make tasks easier; examples of 
common appliances are refrigerators, clothes washers and dishwashers, stoves, 
ovens and microwave ovens, toasters, radios, and televisions

atom a tiny unit of matter made up of protons, neutrons, and electrons

attract to draw closer or stick to

battery a device that stores chemical energy that can later be transformed into electrical 
energy

biodiesel a fuel made from fat, grease, or vegetable oil that can be used in a diesel engine

biogas a gas made from the breaking down of waste or living material

biomass any living material, or material that was once alive or came from a living organism; 
examples include crops, wood, animal wastes, trash, and aquatic plants

circuit(s) a conductor or a system of conductors through which electric current flows

closed circuit electricity flowing in a continuous path or loop

coal a fossil fuel formed by the breakdown of plant material hundreds of millions of 
years ago

condensation when water vapor as a gas turns into a liquid

core the innermost layer of the Earth made of solid and liquid iron

crust the outer, thin layer of the Earth

dam a wall built upon a waterway to hold back water

deep mining coal mining that takes place below the surface of the Earth

distribution line power lines that carry electricity at a safer voltage to consumers

electric charge can be either positive or negative; electric charge determines how atoms act 
around other atoms and produces electromagnetic fields

electric poles tall poles that hold power lines above the ground

electricity electrons in motion

electromagnetism having to do with magnetism produced by an electric current

electron the tiny, energetic pieces of atoms with a negative electric charge

energy the ability to do work, produce change, or move an object

energy level area where electrons can be found outside an atom’s nucleus

a            cb Glossary
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ethanol a colorless liquid fuel made from plants that can burn and is often mixed with 
gasoline

evaporation when liquid water turns into a vapor or gas, like steam

fish ladder used at dams to allow fish to travel upstream, back over the dam

fission the splitting of the nuclei of an atom; this splitting releases large amounts of 
energy and one or more neutrons; nuclear power plants split the nuclei of 
uranium atoms

fossil fuels fuels (coal, oil, natural gas, etc.) that formed hundreds of millions of years ago 
from heat and pressure on plant and animal remains

fusion when the nuclei of atoms are combined or “fused” together; the sun combines 
the nuclei of hydrogen atoms into helium atoms

gasoline a fuel made from petroleum that runs many vehicles

generator a device that turns motion from wind, water, or steam into electrical energy; 
generators are made of coils of wire and magnets that spin.

geothermal energy heat energy that is created by the Earth

gravity the force of attraction between two items

hot springs bodies of water that are heated from geothermal activity

hydropower energy that comes from moving water

kerosene a liquid made from petroleum that can be used as a fuel or for thinning paints

lava magma that has reached the Earth’s surface

magma molten rock within the Earth

magnet any piece of iron, steel, etc., that has the property of attracting iron or steel

magnetic field the area of force surrounding a magnet

mantle the largest, middle layer of the Earth, composed of rock and magma

methane a colorless, flammable, odorless hydrocarbon gas (CH4), which is the major 
component of natural gas; it is also an important source of hydrogen in various 
industrial processes; methane is a greenhouse gas

mine shaft a tunnel dug deep into the ground to carry miners and machines to the coal

natural gas an odorless, colorless, tasteless, non-toxic clean-burning fossil fuel; it is usually 
found in fossil fuel deposits and used as a fuel

negative charge see electric charge

neutron neutrally charged particle within the nucleus of an atom

nonrenewable fuels that cannot be easily made or replenished; we can use up nonrenewable 
fuels; oil, natural gas, and coal are nonrenewable fuels

north pole the end of a magnet where the magnetic field starts flowing from
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nuclear energy energy stored in the nucleus of an atom that is released by the joining or splitting 
of the nuclei

nucleus the core of the atom that holds protons and neutrons

oil another name for petroleum, a black liquid fossil fuel found deep in the Earth; 
gasoline and most plastics are made from oil

open circuit electricity can not flow in a continuous loop because its path its interrupted or 
broken

penstock a large pipe that carries moving water from the reservoir to the generator in a 
hydropower plant

petroleum another name for oil or the products refined from oil; petroleum materials 
include diesel fuel, heating oil, etc.; petroleum also includes lease condensate, 
unfinished oils, and natural gas plant liquids

photosynthesis when plants make food (sugar) using the energy in sunlight

pipeline a pipeline that carries petroleum and natural gas from place to place

pollution a substance that is harmful to any environment; pollution can include trash, 
gases, chemicals, and even noise

positive charge see electric charge

power the amount of energy or electricity being used

power lines cables or wires that carry electricity from place to place

power plant a place where electricity is created

power tower a tower that supports or holds transmission lines that carry high voltage 
electricity

precipitation liquid or solid water that falls from the clouds to the ground

propane a gas that is found with petroleum and natural gas that is used mostly for 
cooking and heating

proton positively charged particle within the nucleus of the atom

radiation energy that travels in a wave

radioactive material that is giving off harmful amounts of radiation

reclamation restoring and reusing land that was once used for mining or industry

recycling taking materials that are no longer useful and making a new product

reduce to decrease or use less

refinery a plant that heats and separates petroleum into products

renewable fuels that can be easily made or replenished; we can never use up renewable 
fuels; types of renewable fuels are hydropower (water), solar, wind, geothermal, 
and biomass
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repel to push away from

reservoir a lake to store or hold water

reuse to use again

scrubber controls pollution by scrubbing and removing dirt and waste from power plant 
emissions

sedimentary rock a type of rock formed by deposits of earth materials, or within bodies of water; 
oil and gas are found in sedimentary rock; coal is a sedimentary rock

solar cell a device that changes energy from the sun into electricity

solar collector an item, like a car or greenhouse, that absorbs energy from the sun and traps it

solar energy the energy of the sun, which can be changed into other forms of energy, such 
as heat or electricity

solar panel a group of solar cells put together to create a larger amount of electricity at once

south pole the end of a magnet where the magnetic field moves from the north pole

surface mining when rocks are removed from close to the Earth’s surface

transformer a device that controls the voltage of the electricity on power lines

transmission line power lines that move larger amounts of power at a high voltage, usually over 
long distances

turbine a device with blades, which are turned by water, wind, or steam

uranium a mineral that can be mined and used, a radioactive element

voltage a measurement of electrical energy

waste-to-energy 
plant

a power plant that generates electricity by burning garbage

water cycle continuous cycle carrying water from land and bodies of water into the 
atmosphere and back to the Earth

water vapor water molecules that have evaporated to become a gas

water wheel a wheel with buckets that uses the flowing water to do work

well a hole drilled in the Earth to gather resources like water, oil, or natural gas

wind moving air

wind farm a group of wind turbines in one area

wind turbine a device powered by the wind that produces mechanical or electrical power

windmill a device that uses sails or arms that turn to do work
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2014 youth Awards for Energy Achievement

All NEED schools have outstanding 
classroom-based programs in which 
students learn about energy. Does 
your school have student leaders 
who extend these activities into 
their communities? To recognize 
outstanding achievement and reward 
student leadership, The NEED Project 
conducts the National youth Awards 
Program for Energy Achievement.

This program combines academic 
competition with recognition to acknowledge 
everyone involved in NEED during the 
year—and to recognize those who achieve 
excellence in energy education in their schools and communities. 

what’s involved? 
Students and teachers set goals and objectives, and keep a record of their 
activities. In April, students combine their materials into scrapbooks and send 
them in and write summaries of their projects for inclusion in the Annual 
Report. 

Want more info? Check out www.NEED.org/Youth-Awards for more 
application and program information, previous winners, and photos of past 
events.
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