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* Safety thermometers contain alcohol,
not mercury.
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Correlations to National Science Education Standards: Grades K-4
This book has been correlated to National Science Education Content Standards.
For correlations to individual state standards, visit www.NEED.org.

Content Standard A | Science As Inquiry
 Abilities Necessary to Do Scientific Inquiry

 Ask a question about objects, organisms, and events in the environment.
 Plan and conduct a simple investigation.
 Employ simple equipment and tools to gather data and extend the senses.
 Use data to construct a reasonable explanation.
 Communicate investigations and explanations.

 Understandings About Scientific Inquiry

 Scientific investigations involve asking and answering a question and comparing the answer with what scientists already know.
 Scientists use different kinds of investigations, which include describing objects, events, and organisms; classifying them; and doing a fair
test (experimenting).
 Simple instruments such as magnifiers, thermometers, and rulers provide more information than using only senses.
 Scientists develop explanations using observations (evidence) and what they already know (scientific knowledge). Good explanations are
based on investigations.

Content Standard B | Physical Science
 Properties of Objects and Materials

 Objects have many observable properties, including size, weight, shape, color, temperature, and the ability to react with other substances.
Those properties can be measured using tools such as rulers, balances, and thermometers.

Content Standard D | Earth And Space Science
 Objects in the Sky

 The sun provides the light and heat necessary to maintain the temperature of the Earth.

 Changes in Earth and Sky

 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.

Content Standard E | Science And Technology
 Understanding About Science and Technology

 People have always had problems and invented tools and techniques to solve problems. Trying to determine the effects of solutions helps
people avoid some new problems.
 Tools help scientists make better observations, measurements, and equipment for investigations. They help scientists see, measure, and do
things that they could not otherwise see, measure, and do.

Content Standard F | Science in Personal and Social Perspectives
 Types of Resources

 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.

 Science and Technology in Local Challenges

 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.
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Building Buddies Materials

ACTIVITY

MATERIALS IN KIT

Introduction

ADDITIONAL MATERIALS NEEDED
Scissors

Glue


Energy We Use at
Home and School

Student

thermometers
CFL

bulb
Incandescent

bulb

Investigating Energy
Use at School

Student

thermometers
Neck

pouches
Stickers

Buttons

Certificates


Small

containers or cups
Pitchers

Water

Ice

Lamps


Power Bill Analysis

Electric

bill
Graph

paper
Rulers

Calculators

Art
 supplies

Energy Wasters

Digital

camera
Construction

paper or poster board
Art
 supplies

*Safety thermometers contain alcohol, not mercury.
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Teacher Guide
OFF

These activities explore energy use and conservation using the school and home as a learning laboratory.

Grade Level
Elementary

Grades 2-3
These activities have been
designed so that older
elementary students (Grades
4-6) can work with younger
elementary students (Grades
2-3) to conduct the activities, if
desired.

&Background
Building Buddies is a hands-on unit that explores energy consumption and conservation using home
and school as real-world laboratories. The activities encourage the development of cooperative
learning, math, science, art, language arts, and critical thinking skills. The activities fall under three
categories—basic energy, energy at school, and energy at home. Students are introduced to the
history of energy in the United States, the items that use energy and how they have changed over
time, and the energy sources we use. Students are introduced to the ways energy is used at school
to facilitate comfort and optimize learning. Students see the different ways we use energy in homes
and the seasonal and climatic impacts on consumption. Students monitor and attempt to reduce
energy use at home and school.

 Time

Concepts

The

unit will take from 5-20
class periods (depending
on the level of students and
which activities you chose to
do), plus out-of-class activities
and on-going monitoring.

Energy

consumption has changed dramatically as the United States has become industrialized.

General Procedure Note
These activities have been
designed so that older elementary
students (Grades 4-6) can work
with
younger
elementary
students (Grades 2-3) to conduct
the activities, if desired. The upper
elementary version— Monitoring
and Mentoring— encourages
students to work with the lower
elementary students, especially
in the monitoring of energy
consumption and conservation
practices. It is suggested that
lower elementary classrooms
work cooperatively with upper
elementary classrooms in joint
activities.

We
 use energy for many tasks to make our lives easier and more comfortable.
The

climate and the season affect the ways we use energy.
Temperature

can be measured in different ways.
Different

substances at the same temperature feel as if they are at different temperatures.
Schools,

education, and energy usage have changed dramatically over the years.
Schools

use a lot of energy to provide a safe, comfortable learning environment and to provide a
broad educational experience.
Schools

use different energy sources to accomplish tasks.
We
 can save energy by being aware of the ways we use energy.
Conserving

energy saves money and helps protect the environment and natural resources.

2Preparation
Familiarize

yourself with the student activities in the Teacher and Student Guides, as well as the
background information for teachers on energy consumption and efficiency on pages 26-34 of the
Teacher Guide. Please see the General Procedure Note to the left.
Make

copies of Oh Dear! What Can the Matter Be? (pages 24-25 of the Teacher Guide) for each
student.
Make

one copy of the Building Buddies Calendar for each week and for each classroom you will be
monitoring (page 22 of the Teacher Guide).
Be
 prepared to project the United States Energy Consumption by Source, 2011 and Thermometer
1 and 2 sheets (pages 17-19 of the Teacher Guide). If your students need thermometer practice,
make copies of Thermometer 1 (page 18 of the Teacher Guide) or Thermometer 3 (page 20 of the
Teacher Guide).
If
 the students are unfamiliar with map legends, you may also make a master or project the sample
diagram on page 24 of the Student Guide, when necessary.
Obtain

permission, if necessary, and arrange to take your class on a tour of the energy-related
areas of the school with maintenance personnel or your school’s energy manager. Explain and
highlight the equipment and type of power required by each.
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Energy at Home and School

tOverview
The activities in the Energy at Home and School section of the unit introduce students to the history of energy use in the United States,
the energy sources we use, the different tasks for which we use energy in homes and schools today, seasonal and climatic impacts on
consumption, and ways that students and families can save energy at school and in their homes.

&Background
Native Americans and the early settlers used mostly biomass in the form of wood to meet their energy needs. Energy from the sun—
solar energy—provided light, but it couldn’t be harnessed or controlled. Geothermal energy—heat from radioactive decay inside the
Earth—was sometimes used for warmth, but it couldn’t be harnessed either. With the arrival of early settlers, wind was sometimes used for
transportation, and hydropower was used to grind grain.
As the nation grew and became increasingly industrialized, people began using many different energy sources in their homes—coal,
natural gas, and petroleum products such as kerosene. About 91 percent of the energy we use comes from nonrenewable energy sources—
petroleum, coal, natural gas, uranium, and propane. The electrification of the country changed people’s lives enormously. Many appliances
and machines were designed to use electricity. All of the energy sources, except propane, are used in various degrees to produce electricity.
We use electricity because it is a safe, convenient method of distributing and using energy.
Today, the industrial age has passed and we are in a service sector economy. Americans use more energy per capita than almost any other
country. At home, we use energy to regulate the temperature of the indoor air, to cook, to provide light, to heat water, and to operate many,
many appliances and machines. Producing, distributing, and consuming energy costs money and affects the environment. It is beneficial
economically and environmentally to make efforts to save energy. There are many ways to conserve energy that do not make significant
impacts on lifestyle or comfort.

Additional Introductory and Energy Source Resources
If the students have not received instruction on the sources of energy, NEED’s Elementary Energy Infobook contains information on all the
energy sources, the history of energy, energy safety, electricity, and energy conservation. You can also use the Primary Energy Chants in the
Energy Games and Icebreakers booklet to introduce the energy sources. Use Energy Stories and More, which includes stories and hands-on
activities. All these guides can be downloaded by visiting www.NEED.org.
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Activity 1: Introduction
 Objectives
Students

will be able to describe the ways energy use has changed in the U.S.
Students

will be able to list sources of energy and identify each as renewable or nonrenewable.

 Materials
Scissors

Glue

Student

Guide pages 2-3, 12-13, 15, and 17
Cooking

Now and Then master, page 17 of the Teacher Guide
United

States Energy Consumption by Source, 2011 master, page 17 of the Teacher Guide

Procedure
How Electricity Has Impacted Our Lives
1.

Students should cut out the different pictures from page 13 of their Student Guide and sort them into two groups. If students have
trouble sorting the pictures, provide them a hint to make pairs based on whether the item uses electricity or not.

2.

Next, have the students glue the pictures in the correct boxes on page 12, and answer the critical thinking questions under the boxes.
These questions should help them understand that in the past, people had to do more work to get what they needed. With electricity,
the same amount of work is done with less effort.

3.

Show or project the Cooking Now and Then master and discuss with students where on page 12 they would place each photo. Neither
photo would fit on the electricity side. Discuss with students how to tell if something uses electrical energy or not. Ask students what
the grill and fire use to cook.

History of Energy
1.

Read to the class or have students read the History of Energy section on pages 2-3 of the Student Guide.

2.

Discuss with students how energy use has changed over time. For more information on the history of energy in the U.S., refer to the
Elementary Energy Infobook.

What Is Energy?

8

1.

Read to the class or have students read the What Is Energy? section of the Student Guide on page 3.

2.

Review the definitions of energy, renewable, and nonrenewable. Discuss primary energy sources and electricity. Emphasize that
electricity is a secondary source of energy that can be made from many sources.

3.

Show or project the United States Energy Consumption by Source, 2011 master, and direct students to the bottom of page 3 of their
Student Guides. Review the sources, symbols for each, uses for each, and if they are renewable or nonrenewable.

4.

Students should complete Energy Source Matching, on page 15, and Renewable or Nonrenewable, on page 17, of their Student Guides.
Discuss answers.

Building Buddies Teacher Guide

Activity 2: Energy We Use at Home and School
 Objectives
Students

will list ways we use energy and the energy sources we use at school and at home.
Students

will list how we can save energy at school and at home and the effects of saving energy.
Students

will be able to describe that different parts of the country use different amounts of energy, depending on the season.

 Materials
1
 Student thermometer (per group)		
1
 Small container (per group)					
1
 Large pitcher with room temperature water			
1
 Large pitcher with warm water
1
 Large pitcher with ice water
Student

Guide pages 4-6, 16, and 19
Thermometer

1, 2, and 3 masters, pages 18-20 of the Teacher Guide
1
 CFL bulb
1
 Incandescent bulb
2
 Lamps

Procedure
Energy We Use at Home and School
1.

Using page 16 of the Student Guide, discuss with students that we use energy in very similar ways at home and in school and they
will be investigating each more closely.

Heating and Cooling
1.

Read to the class or have students read the Heating and Cooling section on page 4 of their Student Guide. Discuss ways families can
save energy on heating and cooling.

2.

Project and/or make copies of Thermometer 1, 2, and 3 masters to review measuring temperature. Depending on the level of your
students, you may choose to use all three masters or fewer.

3.

Divide students into groups of three and have each group complete the Exploring Temperature activity on page 19 of the Student
Guide. Discuss results and student answers as a class.

4.

Read to the class or have students read the Energy at Home section on page 5 of their Student Guide. Discuss what might be different
about heating and cooling each home.

5.

Extension: Have students write individual stories describing their homes, where they live, the climate, the seasons, and how they use
energy to heat and cool their homes.

Lighting
1.

Read to the class or have students read the Lighting section on page 4 of the Student Guide. Discuss ways families can save energy on
lighting. Show students the incandescent and CFL bulbs. Ask students how many of them use each type of bulb at their homes. Ask
students to count the number of each type of bulb they see at home.

2.

Use two lamps to have students observe the light and heat produced by each type of bulb.

Heating Water
1.

Read to the class or have students read the Heating Water section of their Student Guide on page 6. Discuss ways families can save
energy on water heating.

2.

Have student groups use thermometers to measure the temperature of the hot water in different sinks in the school.
SAFETY WARNING: Do not allow students to measure the temperature of water that might burn them. Student groups should be
monitored when measuring water temperature. Discuss the results as a class.

©2013 The NEED Project P.O. Box 10101, Manassas, VA 20108 1.800.875.5029 www.NEED.org
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Activity 3: Investigating Energy Use at School
 Objectives
Students

will be able to list and describe how we can save energy at school and at home and the effects of saving energy.
Students

will keep track of data and monitor energy use at home and school.

 Materials
Thermometers

Neck

pouches
Stickers

Certificates

and buttons (rewards)

Student

Guide, pages 8-11 and 20-22
Be
 a Building Buddy master, page 21 of the Teacher Guide
Building

Buddies Calendar, page 22 of the Teacher Guide

Procedure
Investigating Energy Use at School
1.

Read to the class or have students read the Energy at School section of their Student Guide on pages 8-9. As a class or with a partner,
have students make a Venn diagram comparing what energy use looked like in the past at school and energy use at school now. Discuss
how schools and their energy use have changed over time.

2.

Take students on a tour of the school, explaining the energy equipment (furnace, lighting, water heating, etc.), and discuss the sources
used to power each. It is recommended that a representative from school maintenance or the district’s energy manager accompany
students on the tour.

3.

After the tour, students should complete the Energy at School 1 activity on page 20 of their Student Guides.

4.

Read to the class or have students read the Energy at School 2 section of their Student Guides on pages 10-11. Instruct students to
underline the actions or words that describe or indicate that someone is using energy.

5.

Have students complete the Energy at School 2 activity on page 21 of their Student Guides to create diagrams of their classroom. As a
group or with partners, have students look at each item in their diagrams. Have them discuss and circle items they could focus on in
the classroom to save energy. As a class, discuss the difference between removing the item and using it efficiently. For example, having
no computers would conserve a lot of energy, but if we turn them off at night, we conserve energy while still being able to use them.

Be a Building Buddy
1.

Have students complete the Be a Building Buddy worksheet on page 22 of their Student Guides. Students can fill in answers on their
own, or you may choose to provide the answers for them from the master.

2.

Discuss with the class the ways they could help the school save energy. Design and go over an energy savings program for the students
at the school. Students may choose to monitor just their classroom, their grade, select areas, or the entire school. Each area will need a
calendar for each week it will be monitored. The program should be designed to be an on-going activity that promotes awareness of
the ways schools use energy and behaviors that contribute to conserving energy at school. The program should be designed so that
every student can be involved, and can be combined with the Monitoring and Mentoring unit for upper elementary students.

3.

Post the calendar in each area that will be monitored each week. You may choose to laminate the calendars if the program will span a
longer period of time.

4.

Assign two students to be the Buddies of the day or week. These students will wear the neck pouches, read the thermometers, and
complete the calendar for each area. These students will also be responsible for turning off lights and equipment at the end of the day.
Depending on the number of areas being monitored, you may choose to select more than two students per day or week. This is an
excellent time to pair older students with younger students.

5.

Stickers may be given out by you or by Buddies of the Day (or Week) to reinforce positive energy saving behaviors observed during the
day in any of the areas of the building. Stickers can be placed on calendars or given to individuals.

6.

Rewards and certificates can be distributed when the class has accumulated a set number of stickers. Create a schedule or plan for
distributing rewards, if necessary, and share with the class.
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Activity 4: Investigating Energy Use at Home
 Objectives
Students

will be able to list and describe how we can save energy at school and at home and the effects of saving energy.
Students

will keep track of data and monitor energy use at home and school.

 Materials
Student

Guide, pages 6-7, 16, and 23-26
Oh
 Dear! What Can the Matter Be? masters, pages 24-25 of the Teacher Guide

Procedure
Investigating Energy Use at Home
1.

Ask students to take home the Home Energy Survey on page 23 of the Student Guide and complete the top and bottom sections with
the help of a parent.

Machines and Appliances
1.

Read to the class or have students read the Machines and Appliances section on page 6 of the Student Guide. Make a list with the class of
all the machines and appliances they use every day at home. Make sure students understand the difference between battery-powered
machines and machines that use electricity. Instruct students to draw pictures or rank the machines and appliances that are most
important to them. Discuss ways students and families can save energy when using machines and appliances, encouraging them to
look back at their surveys.

Cooking
1.

Read to the class or have students read the Cooking section on page 7 of the Student Guide. Have students make a list of (or highlight
on the previous list) what appliances they have at home to cook, prepare, and store food. Discuss which items they think use little
amounts of energy and those that use a lot of energy. Encourage students to refer back to their surveys and discuss ways students and
families can save energy when cooking food.

2.

Students should take home and complete the Energy at Home 1 activity with their parents (page 25 of the Student Guide) to create a
diagram of their kitchen. They should refer to page 24 for a sample diagram with symbols if they need help getting started.

Products and Trash
1.

Read to the class or have students read the Products and Trash section on page 7 of the Student Guide. Discuss the connection between
products, trash, and energy. Ask students to make a list of products that have lots of excess packaging.

2.

Discuss how students recycle at home and at school. Have students generate a list of recyclable items. If the school and the surrounding
community do not have the same recycling policies, have students create their lists in a t-chart or Venn diagram comparing home and
school.

Saving Energy
1.

Read to the class or have students read the Saving Energy section on page 7 of the Student Guide. Have students reflect back on the
surveys they completed at home. Encourage them to add to the list on the bottom of their surveys and discuss with their parents.

2.

Have students complete Energy at Home 2 on page 26 of the Student Guide.

3.

Review Energy We Use at Home and School on page 16 of the Student Guide and the energy sources used for different energy-consuming
tasks at home and school.

4.

Have students learn Oh Dear! What Can the Matter Be? on pages 24-25 of the Teacher Guide and perform as a class.

©2013 The NEED Project P.O. Box 10101, Manassas, VA 20108 1.800.875.5029 www.NEED.org
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Activity 5: Power Bill Analysis
 Objective
Students

will be able to use an energy bill to describe how consumption is measured by a utility company.

 Materials
Electric

bills (for past year or several months)
Graph

paper
Rulers

Calculators

Art
 supplies

? Questions

One bill that adults pay each month is for the electricity used in their home. Do you think your power bill stays the same each month? Does
everyone have the same power bill? What factors might help determine the size of a power bill?

2 Preparation
1.
2.
3.

Copy or print one year’s electricity bill for your area. (Most power companies allow you to view and print one year’s history online.) Be
sure to use actual cost bills, rather than budgeted averages for the year.
Instruct students to bring in a copy of their own power bill, if possible. Print or request a copy of your own bill or an average bill for
students who cannot produce their own. (This can also be used for the whole class.)
Project or copy the analysis questions you will use to assess your students.

Procedure
1.
2.

Review with students the best type of graph to show the cost of electricity for a year, steering them towards a bar graph. If needed,
review how to decide on the range for your vertical axis (y-axis).
Have students graph each month’s data and work on the questions. Depending on the level of your students, you may want to make
this a partner or group activity, pairing students of differing ability levels.

 Analysis
1.

During which months was the power bill the highest? What factors might cause this?

2.

During which months was the power bill the lowest? What factors might cause this?

3.

Do you think the power bill in other areas of the country would look the same as this one? Why or why not?

4.

Find the mode of your data.

5.

Find the median of your data.

6.

Find the range of your data.

7.

Find the mean of your data.

8.

A family is moving to your area and is curious about the power bills they will be paying. Would the mode, median, range, or mean
be the best measure to give them? Why do you think that is the best measure to tell them about a normal power bill for your area?

9.

Do you think this is the best measure no matter where you live in the country? Explain.

10. Is there anything you could do to lower your power bill? Make a plan to show your parents.

12
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 Extensions
1.

2.

Give students two different power bills to make a double bar graph.
What

patterns do you notice about the two bills?
What

might cause these patterns?
These

bills are not identical, but are both for our area. What might explain the differences in the bills?
Go to www.weather.com. Enter your zip code. Click on “Monthly” on the left menu. Select “Averages” from the bottom tabs. This will
give you a month by month line graph for the high and low temperatures for your zip code. Make a handout for the students or project
the information on the board in chart format. You may choose to give them handouts of the line graphs or have them create their own,
depending on student levels. Direct your students to either put the two line graphs (high and low temperatures for your area) on top
of their bar graphs or on a separate sheet of graph paper.
What patterns do you notice when you compare the temperature graph with the power bill graph?
Try
 to explain these patterns.
You

cannot change the outdoor temperature. Is there anything you can do to work with the outdoor temperature to lower your power
bill?

©2013 The NEED Project P.O. Box 10101, Manassas, VA 20108 1.800.875.5029 www.NEED.org
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Activity 6: Energy Wasters
t Overview
America’s

Most Wanted Energy Wasters increases students’ awareness of their energy wasting habits and reinforces simple energy saving
behaviors.

 Objective
Students

will identify and list common energy-wasting behaviors.

 Materials
Large

construction paper or poster board
Art
 supplies
Digital

camera

2 Preparation
1. Before class, make a sample wanted poster like the
example to the right. Have an ink pad, paper, and
markers available.

Procedure
1.

Explain the activity to the students. Exhibit the
sample wanted poster you created. Use a digital
camera to take front and side view ‘mug shots’
of each student to generate enthusiasm for the
activity, if appropriate.

2. Brainstorm with the students and produce a list
of the common ways they waste energy daily, for
example:
Leaving

the TV or other appliances on when they
are not in use.
Leaving

items plugged in when not in use.
Taking

long (or too many) showers.
Leaving

lights on when not in use.
Leaving

the water running while brushing teeth or
washing dishes.
Leaving

doors or windows open with heat or air
conditioning on.
Asking

for a ride when walking or riding a bike
would be appropriate.
Running

the dishwasher or the washing machine
when they are half empty.
Using

more light than is needed for the task.
Not

recycling materials that could be recycled.
3. Brainstorm appropriate punishments for the
crimes. (Skipping a favorite TV show, for example,
as punishment for leaving the TV on, or washing
the dishes by hand as punishment for running the
dishwasher half empty.)
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4. Have each student construct a wanted poster. If you did not take mug shots of the students before you began the activity, have the
students draw pictures of themselves. Use a water-soluble ink pad to take fingerprints. Have the students list at least two individual
energy-wasting crime descriptions and relevant punishments.
5. Hang the wanted posters in the hallway or in the classroom for display.

Extension Activities
Conduct

NEED’s Today in Energy activity to introduce concepts of economics and trade-offs in energy-saving behaviors, available free
online at www.NEED.org.
Have

the students learn other energy conservation songs from NEED’s Energy Songbook, available free online at www.NEED.org. Students
can also write their own songs about energy conservation at school or home.
Students

could write a persuasive letter to an administrator, a teacher, or another class explaining what could be done to improve
conservation efforts in the school.
Let
 your students adopt a younger grade to share some of the work they created or concepts they learned in this unit.

Evaluation
Evaluate

student performance using class participation and successful completion of activities.
Evaluate

the unit using the Evaluation Form on page 35 of the Teacher Guide and send to The NEED Project as indicated on the form.

©2013 The NEED Project P.O. Box 10101, Manassas, VA 20108 1.800.875.5029 www.NEED.org
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Cooking Now and Then

16

Building Buddies Teacher Guide

MASTER

35%

BIOMASS

RENEWABLE

UnitedEnergy
States Energy
Consumptionby
bySource,
Source, 2011
e U.S.
Consumption
2011
NONRENEWABLE
PETROLEUM

5%

3%

3%

Uses: heating, electricity,
transportation

WIND

<1%

<1%

Uses: heating, electricity

SOLAR

Uses: heating, electricity

GEOTHERMAL

Uses: electricity

HYDROPOWER

Uses: transportation,
manufacturing

2%

8%

20%

26%

Uses: electricity

NATURAL GAS

Uses: heating,
manufacturing, electricity

COAL

Uses: electricity,
manufacturing

URANIUM

Uses: electricity

PROPANE

Uses: heating,
manufacturing

Data: Energy Information Administration
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Thermometer 1
A thermometer measures temperature.
The temperature of a substance is the average amount of thermal energy in
the substance.
This thermometer is a long glass tube filled with colored alcohol. Alcohol is
used in many thermometers because it expands in direct proportion to the
increase in thermal energy.
Temperature can be measured using many different scales.
The scales we use most are:

 Celsius

The Celsius (C) scale uses the freezing point of water as 0°C and the boiling
point of water as 100°C.

 Fahrenheit

The Fahrenheit (F) scale uses the freezing point of water as 32°F and the
boiling point of water as 212°F.
In the United States, we usually use the Fahrenheit scale in our daily lives,
and the Celsius scale for scientific work. People in most countries use the
Celsius scale in their daily lives as well as for scientific work.
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Thermometer 2
A thermometer measures temperature. This thermometer
measures temperature on both the Celsius and Fahrenheit scales.

Water Boils			

C				

F

Human Body		

C				

F

Water Freezes		

C				

F

We drew lines across the thermometer to show three temperature readings.
Read both scales of the thermometer and write the temperature in the
blank spaces on the lines.
Now, draw lines across the thermometer that show what you think
the temperature is in the classroom, the temperature outside, and the
temperature of the water in the drinking fountain. How can you check your
predictions? Try it!

©2013 The NEED Project P.O. Box 10101, Manassas, VA 20108 1.800.875.5029 www.NEED.org
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Thermometer 3
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Be a Building Buddy

There are lots of ways to save energy at school. Here are some things that kids can do to be
Building Buddies and save energy at school.

Heating and Cooling
1. Keep windows and outside doors closed.
2. Open blinds on cold sunny days.
3. Close blinds on warm sunny days.
4. Dress warmly in winter so you need less heat.
5. Dress in light–colored clothes in warm weather to stay cool.

Water
1. Do not waste water; use only what you need.
2. Make sure the faucets are turned off completely and report
leaks right away.
3. Use cold water whenever you can.

Lights and Machines
1. Turn off the lights when you leave the room.
2. Use the light from the sun whenever you can.
3. Use only the lights you need.
4. Turn off printers, monitors, televisions, DVD players, gaming
systems, and other machines when you are not using them.
5. Turn off computers and copiers at the end of the day.

Building Buddies
Saving energy is not hard—you just need to make it a habit. Be
a Building Buddy—give people and classrooms smiling apple
stickers when you catch them saving energy.

©2013 The NEED Project P.O. Box 10101, Manassas, VA 20108 1.800.875.5029 www.NEED.org
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Building Buddies Calendar
for the week of __________________

Friday

_____°F _____°C

Thursday

___:___ a.m.

Wednesday

_____°F _____°C

Tuesday

___:___ a.m.

Monday

_____°F _____°C

Weather: __________________
Outside Temperature

___:___ a.m.

Weather: __________________
Outside Temperature

_____°F _____°C

_____°F _____°C

___:___ a.m.

Weather: __________________
Outside Temperature

_____°F _____°C

___:___ a.m.

_____°F _____°C

_____°F _____°C

_____°F _____°C

___:___ p.m.

___:___ p.m.

___:___ a.m.

_____°F _____°C

Try to record the temperatures at
the same time each day.

_____°F _____°C

_____°F _____°C

___:___ p.m.

 We turned off the lights
when we did not need
them.

___:___ p.m.

___:___ a.m.

_____°F _____°C

Try to record the temperatures at
the same time each day.

We used the classroom
machines wisely.

_____°F _____°C

_____°F _____°C

___:___ p.m.

 We turned off the lights
when we did not need
them.



We did not waste water.

___:___ p.m.

___:___ a.m.
_____°F _____°C

Try to record the temperatures at
the same time each day.

We used the classroom
machines wisely.



_____°F _____°C

___:___ p.m.

 We turned off the lights
when we did not need
them.



We did not waste water.

___:___ p.m.

Try to record the temperatures at
the same time each day.

We used the classroom
machines wisely.



Inside Temperature

 We turned off the lights
when we did not need
them.



We did not waste water.

We were good Building
Buddies.

Inside Temperature

 We used the classroom
machines wisely.





Inside Temperature

Weather: __________________
Outside Temperature

___:___ a.m.
_____°F _____°C

_____°F _____°C

 We did not waste water.

We were good Building
Buddies.

STICK ER



STICKER

We were good Building
Buddies.

STICKER



S T IC K ER

 We were good Building
Buddies.

Inside Temperature

Weather: __________________
Outside Temperature
___:___ p.m.

___:___ a.m.
_____°F _____°C

Inside Temperature
___:___ p.m.
Try to record the temperatures at
the same time each day.

 We turned off the lights
when we did not need
them.
 We used the classroom
machines wisely.
 We did not waste water.
 We were good Building
Buddies.

S T IC K ER
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Home Energy Survey

Find out what energy sources your home uses. Take a tour of your home with an adult. Look
at the heating system, the air conditioning system, the stove and oven, the electric meter, and
the hot water heater.
Answer the questions below with your family’s help.
1. What kind of energy do we use to heat our home?
2. What kind of energy do we use to cool our home?
3. What kind of energy do we use to cook our food?
4. What kind of energy do we use to heat our water?
5. What kind of energy do we use to run our machines and appliances?

With your family, make a list of five things you can do to save energy at home.
1.
2.
3.
4.
5.

©2013 The NEED Project P.O. Box 10101, Manassas, VA 20108 1.800.875.5029 www.NEED.org
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Oh Dear! What Can the Matter Be?

Chorus
Oh dear! What can the matter be?
Six young kids got caught wasting energy.
They lost all their power from Monday to Friday
and now they know why they should care! Oh my!

Verses
1. The first young kid had a wasteful tradition
of leaving his switch in an upward position.
His light bulb burned out while he was fishin’.
And now he knows why he should care!
2. The second kid was a real wasteful daughter
who washed the dishes while running the water.
And later that night wished her bath tub was hotter
and now she knows why she should care!
3. The third young kid liked to walk with bare feet—
instead of warm socks, he turned up the heat.
The bill was so high, he had nothing to eat
and now he knows why he should care!
4. The fourth young kid was late as a rule—
quite often would miss the last bus for school.
Her mom had to drive her and ran out of fuel
and now she knows why she should care!
5. The fifth young kid wanted some kind of snack—
he opened the fridge—looked in front and in back.
He stood there so long, the food all turned black
and now he knows why he should care!
6. The sixth young kid often ran out to play—
leaving her Play Station running all day.
Her dad finally took the whole system away
and now she knows why she should care!
©2013 The NEED Project P.O. Box 10101, Manassas, VA 20108 1.800.875.5029 www.NEED.org
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Energy Consumption

Energy Use
Think about how you use energy every day. You wake up to an alarm
clock. You take a shower with water warmed by a hot water heater.
You listen to music on the radio as you dress. You catch the bus to
school. That’s just the energy you use before you get to school! Every
day, the average American uses about as much energy as is stored
in seven gallons of gasoline. Energy use is sometimes called energy
consumption.

Who Uses Energy?
The U.S. Department of Energy divides energy users into different
categories: residential, commercial, industrial, and transportation.
These are called the sectors of the economy.

Residential and Commercial Sectors
Any place where people live is considered a residential building.
Commercial buildings include offices, stores, hospitals, restaurants,
and schools. Residential and commercial buildings are often grouped
together because they use energy in the same ways—for heating
and cooling, lighting, heating water, and operating appliances.
Together, homes and buildings consume almost 41 percent of
the energy used in the United States today. In the last 30 years,
Americans have reduced the amount of energy used in their homes
and commercial buildings. We still heat and cool rooms, and heat
hot water. We have more home and office machines than ever. Most
of the energy savings have come from improvements in technology
and in the ways the equipment is manufactured.

 Heating and Cooling

It takes a lot of energy to heat rooms in winter and cool them in
summer. Fifty-four percent of the energy used in the average home
is for heating and cooling rooms. The three fuels used most often for
heating are natural gas, electricity, and heating oil. Today, more than
half the nation’s homes use natural gas for heating.
Most natural gas furnaces in the 1970s and 1980s were about 60
percent efficient. That means they converted 60 percent of the
energy in the natural gas into usable heat. New gas furnaces are
designed to be up to 98 percent efficient.
The second leading fuel for home heating is electricity. Electricity
also provides almost all of the energy used for air conditioning. The
efficiency of heat pumps and air conditioners has increased more
than 50 percent in the last 35 years.
Heating oil is the third leading fuel used for home heating. In 1973,
the average home used 1,300 gallons of oil a year. Today, that figure
is about 550 gallons, a significant decrease. New oil furnaces burn oil
more cleanly and operate more efficiently.
In the future, we may see more use of renewable energy sources,
such as geothermal and solar energy, to heat and cool our homes
and workspaces.
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U.S. Energy Consumption by Sector, 2011
INDUSTRIAL 31.4%

TRANSPORTATION 27.8%

COMMERCIAL 18.5%

RESIDENTIAL 22.2%

Top Industrial Sources:
 Petroleum
 Natural Gas
 Electricity*

Top Commercial Sources:
 Electricity*
 Natural Gas
 Petroleum

Top Transportation Sources:
 Petroleum
 Biomass
 Natural Gas

Top Residential Sources:
 Natural Gas
 Electricity*
 Petroleum

*Electricity is an energy carrier, not a primary energy source.
Note: Figures are rounded.
Data: Energy Information Administration

 Lighting

Homes and commercial buildings also use energy for lighting. The
average home spends six percent of its energy bills for lighting.
Schools, stores, and businesses use about 20 percent of their energy
for lighting. Most commercial buildings use fluorescent lighting. It
costs more to install, but it uses a lot less energy to produce the same
amount of light.
Many homes still use the type of light bulb invented by Thomas
Edison over 100 years ago. These incandescent bulbs are not very
efficient. Only about 10 percent of the electricity they consume is
converted into light. The other 90 percent is converted to heat.
Due to the Energy Independence and Security Act of 2007, traditional,
inefficient incandescent light bulbs are being phased out of use
in the U.S. over the next few years. Consumers can choose several
types of more efficient light bulbs as replacements. Energy-saving
incandescent, or halogen, bulbs are more expensive than traditional
incandescent, but use 25 percent less energy and last three times as
long.
Compact fluorescent light bulbs (CFLs) can be used in light fixtures
throughout homes. Many people think they cost too much to buy
(about $3 to $10 each), but they actually cost less overall because
they last longer and use less energy than incandescent bulbs.
Even more efficient than CFLs, light emitting diodes (LEDs) are
available. They are still expensive in comparison, but costs will
decrease as they become more widely adopted.

 Appliances

Over the last 100 years, appliances have changed the way we spend
our time at home. Chores that used to take hours can now be done
in minutes by using electricity instead of human energy. In 1990,
Congress passed the National Appliance Energy Conservation
Act, which requires appliances to meet strict energy efficiency
standards. As a result of this Act, home appliances have become
more energy efficient. Water heaters, refrigerators, clothes washers,
and dryers all use much less energy today than they did 25 years ago.
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Energy Consumption

 Appliance Efficiency Ratings

When you buy an appliance, you should pay attention to the yellow
EnergyGuide label on every appliance. This label tells you the
Energy Efficiency Ratio (EER) of the appliance. The EER tells how
much it costs to operate the appliance.

Energyguide Label

 Payback Period

Whether you buy a furnace, hot water heater, refrigerator, or
other home appliance, you must choose the best bargain. Since
most high-efficiency systems and appliances cost more than less
efficient ones, you have to know how much it will cost to operate
the appliance each year and how many years you can expect to use
it. The payback period is the amount of time you must use a system
or appliance before you begin to benefit from energy savings.
For example, if you buy an efficient refrigerator that costs $100
more, but uses $20 less electricity each year, you would begin
saving money after five years. Your payback period would be five
years. Since refrigerators usually last ten years, you would save $100
over the life of the appliance and save natural resources.

Lighting Efficiency
descent
1879 Incandescent
Today’s Incandescent
descent
Today’s Halogen
alogen

14
17
22

MAXIMU LUMENS PER WATT
MAXIMUM

70
60

Today’s
y’s CFL
Today’s
y’s LED

110

Today’s Fluorescent

Washing Machine Payback Period

COST OVER THE LIFETIME OF THE MACHINE
$1,500
Washer 3 becomes more economical
than Washer 1 after 16 years
Washer 3
ORIGINAL COST: $999
$1,000

Spending a little bit
more money on an
energy efficient
appliance could save you
several hundred dollars
over the lifetime of the
product. The payback
period could be shorter
than you think!
WASHER 1
Original Cost
$379
Estimated Annual Electricity Use 427 kWh
Price of Electricity (per kWh)
$0.12
Operating Cost per Year
$51.24

WASHER 2
$497
160 kWh
$0.12
$19.20

Data: NEED analysis of washing machine EnergyGuide labels

WASHER 3
$999
102 kWh
$0.12
$12.24

$500

Washer 2
ORIGINAL
COST: $497
Washer 2 becomes more economical
Washer 1
ORIGINAL COST: $379 than Washer 1 after three years

$0

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
YEARS
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Energy Consumption

Industrial Sector
The United States is a highly industrialized country. We use a lot of
energy. Today, the industrial sector uses 31.4 percent of the nation’s
energy. Every industry uses energy, but six energy-intensive industries
use most of the energy consumed by the industrial sector. However,
advanced technologies allow industries to do more with less energy.

 Petroleum Refining

The United States uses more petroleum than any other energy
source. Petroleum provides the U.S. with about 35 percent of the total
energy we use each year. Petroleum can’t be used as it comes out of
the ground. It must be refined before it can be used.
Oil refineries use a lot of energy to convert crude oil into gasoline,
diesel fuel, aviation fuel, heating oil, chemicals, and other products.
About a quarter of the energy used by the industrial sector was for
refining petroleum. Refineries today use about 30 percent less energy
than they did in the 1970s, but rising fuel costs provide a challenge in
maintaining reductions.

U.S. Industrial Energy Consumption
by Source, 2011
NATURAL GAS

41.0%

HYDROELECTRIC AND
GEOTHERMAL 0.1%

PETROLEUM

39.7%

COAL 8.0%
BIOMASS 11.2%
Data: Energy Information Administration

Petroleum Refinery

 Steel Manufacturing

The steel industry uses energy to turn iron ore and scrap metal into
steel. Hundreds of the products we use every day are made of steel.
It is a very hard, durable metal and it must be heated to very high
temperatures to manufacture it. Producing those high temperatures
takes a lot of energy. The cost of energy in the steel industry is 15
percent of the total cost of making the steel. Most of this energy
comes from coal and natural gas, or electricity generated from those
sources.
Since 1990, the steel industry has reduced its energy consumption by
30 percent per ton of steel. New technology has made steel stronger
so that less steel is needed for many uses. For example, the Willis
Tower, formerly the Sears Tower, in Chicago could be built today using
35 percent less steel.

Image courtesy of BP

Steel production

The use of recycled steel also saves energy. It requires 75 percent less
energy to recycle steel than to make it from iron ore. Today, two-thirds
of new steel is made from recycled scrap, making steel the nation’s
leading recycled product.

 Aluminum Manufacturing

Aluminum is a very light-weight, versatile metal. We use aluminum
to make soft drink cans, building materials, car parts, and many other
products.
It takes huge amounts of electricity to make aluminum from bauxite,
or aluminum ore. The cost for this energy is about one-third the total
cost of manufacturing aluminum. Today, it takes 20 percent less
energy to produce a pound of aluminum than it did 20 years ago.
Using recycled aluminum requires about 95 percent less energy than
converting bauxite into metal.
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 Paper Manufacturing

The United States uses enormous amounts of paper every day—
newspapers, books, bags, and boxes are all made of paper. Energy
is used in every step of paper making. Energy is used to chop, grind,
and cook the wood into pulp. More energy is used to roll and dry
the pulp into paper.

Reduction in Manufacturing Energy Use, 2002 - 2010
With advancements in technology and increased efficiency and
conservation measures, the total U.S. manufacturing energy consumption decreased by 17% from 2002-2010.

The paper and pulp industry uses 30 percent less fossil fuels today
than in the past, mainly because of better technology and increased
use of wood waste to generate electricity on-site. Many industries
have lowered energy use by using recycled materials. In the paper
and pulp industry, it is not cheaper to use recycled paper because it
costs money to collect, sort, and process the waste paper.

25000

Recycling has other benefits, though. It reduces the amount of
paper in landfills and means fewer trees must be cut.

5000

 Chemical Manufacturing

Chemicals are an important part of our lives. We use chemicals in
our medicines, cleaning products, fertilizers and plastics, as well
as in many of our foods. The U.S. has the world’s largest chemical
industry. Chemical manufacturing uses almost one-quarter of the
energy consumed by the industrial sector.
The chemical industry uses energy in two ways. It uses coal, oil,
and natural gas to power the machinery to make the chemicals. It
also uses petroleum, propane, and natural gas as major sources of
hydrocarbons from which the chemicals are made.

22,576

21,098

20000

18,817

15000
10000

0

2002

2006

2010

Data: Energy Information Administration

Paper recycling

New technology has increased energy efficiency in the chemical
industry by more than 50 percent in the last 35 years.

 Cement Manufacturing

Some people think the United States is becoming a nation of
concrete. New roads and buildings are being built everywhere,
every day. We use lots of concrete.
Concrete is made from cement, water, and crushed stone. A lot of
energy is used in making cement. The process requires extremely
high temperatures—up to 1,800 degrees Celsius (3,400°F).
Cement plants have reduced their energy consumption by more
than one-third using innovative waste-to-energy programs. Many
of the cement plants in the U.S. use waste fuels to meet between 20
and 70 percent of their energy needs. These wastes, such as printing
inks, dry cleaning fluids, and used tires, have high energy content.
For example, the energy content of one pound of tires is greater
than one pound of coal. This industry is using energy that would
otherwise be wasted in a landfill.

Image courtesy of National Renewable Energy Laboratory
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Transportation Sector
The United States is a big country. The transportation sector uses
twenty-eight percent of the energy supply to move people and
goods from one place to another.

 The Automobile

Americans love automobiles. We love to drive them. We don’t want
anyone telling us what kind of car to buy or how much to drive it.
Forty years ago, most Americans drove big cars that used a lot of
gas. The gas shortages of the 1970s didn’t change Americans’ driving
habits much. What did change was the way automobiles were built.
Automakers began making cars smaller and lighter. They built
smaller and more efficient engines.
One reason for the changes was that the government passed
laws requiring automobiles to get better gas mileage. With new
technologies, cars now travel more miles on each gallon of gas.
Today, new passenger cars get an average of 34 miles per gallon.
If automakers hadn’t made these changes, we would be using 30
percent more fuel than we do today.
In 1973, there were 125 million vehicles on the road. Today, there
are more than 241 million vehicles. There are more cars being driven
more miles than ever before. Fifty-one percent of the passenger
vehicles sold in 2011 were sport utility vehicles and light trucks. With
the recent fluctuations in fuel prices, however, demand for these
big vehicles has dropped, while demand for hybrids and other fuel
efficient vehicles has increased.

 Commercial Transportation

Passenger cars and light trucks consume about two-thirds of the fuel
we use for transportation. Commercial vehicles consume the rest.
These vehicles—trains, trucks, buses, and planes—carry people and
products all across this vast country. Commercial vehicles have also
become more fuel efficient in the last 40 years.

Trucks use more fuel than any other commercial vehicle. Almost all
products are, at some point, transported by truck. Trucks are big
and don’t get good gas mileage. They usually have diesel engines
and can travel farther on a gallon of diesel fuel than they could on
a gallon of gasoline.
Trains carry most of the freight between cities. In the last 30 years,
trains have improved their fuel efficiency by 55 percent. Trains are
lighter and stronger and new locomotives are more efficient.
Airplanes move people and products all over the country. In 2011,
more than 726 million passengers flew on planes. Airlines are
twice as efficient today as they were 30 years ago. Fuel is one of
the biggest operating costs for airlines. Making planes more energy
efficient is very important to airlines.
Mass Transit is public transportation for moving people on buses,
trains, light rail, and subways. In 1970, nine percent of workers
who commuted to work used public transit systems. Today, only
five percent travel by mass transit. Why is this? One reason is that
Americans love their cars. Another is that people have moved from
cities to suburbs and many businesses have followed. Most mass
transit systems were designed to move people around cities or
from suburbs to cities. Very few systems move people from suburb
to suburb.
Most people worry about air pollution from auto exhaust. They also
worry about traffic congestion. Congress has passed legislation
supporting public transit. If public transit is convenient and the cost
is reasonable, people may leave their cars at home.

Traffic Congestion

Average Fuel Economy of New Passenger Cars
35.5*

35 Miles per Gallon
30

28.0

28.5

1990

2000

33.8

24.3

25
20
15

13.4

10
5
0

1973

1980

2010

2016

*By 2016 new model cars and light trucks will have to meet a 35 mpg fuel
economy standard.
Data: U.S. Department of Energy
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Energy Consumption
The United States uses a lot of energy—over two million dollars
worth each minute, 24 hours a day, every day of the year. With less
than five percent of the world’s population, we consume about 19
percent of its energy. People in Europe and Japan also use a large
amount of energy. The average American consumes 4.3 times more
energy than the world average.

Selected Countries and Energy Consumption
Country
		

Population in
in millions (2011)

Consumption
quads Btu (2011)

China

1,344.13

109.620

India

1,241.49

23.611

United States

311.59

97.301

Efficiency and Conservation

Indonesia

242.33

6.055 (2010)

Brazil

196.66

11.657

Energy is more than numbers on a utility bill; it is the foundation of
everything we do. All of us use energy every day—for transportation,
cooking, heating and cooling rooms, manufacturing, lighting, and
entertainment. We rely on energy to make our lives comfortable,
productive, and enjoyable. To maintain our quality of life, we must
use our energy resources wisely.

Pakistan

176.75

2.560 (2010)

Nigeria

162.47

0.730 (2010)

Russia

142.96

32.771
20.823

The choices we make about how we use energy—turning machines
off when we’re not using them or choosing to buy energy efficient
appliances—impact our environment and our lives. There are
many things we can do to use less energy and use it more wisely.
These things involve energy conservation and energy efficiency.
Many people think these terms mean the same thing, but they are
different.
Energy conservation is any behavior that results in the use of less
energy. Energy efficiency is the use of technology that requires
less energy to perform the same function. A compact fluorescent
light bulb that uses less energy than an incandescent light bulb
to produce the same amount of light is an example of energy
efficiency. The decision to replace an incandescent light bulb with a
compact fluorescent is an example of energy conservation.
As consumers, our energy choices and actions can result in
reductions in the amount of energy used in each sector of the
economy—residential, commercial, industrial, and transportation.

Japan

127.82

Mexico

114.79

7.808

Germany

81.80

13.082

Iran

74.80

9.108 (2010)

Thailand

69.52

4.325

France

65.43

10.781

Untied Kingdom

62.74

8.518

South Africa

50.59

5.593 (2010)

South Korea

49.78

11.161

Canada

34.48

13.495

Saudi Arabia

28.08

8.758

Australia

22.32

5.601

Netherlands

16.69

4.079

Chile

17.27

1.358

Honduras

7.75

0.132 (2010)

Data: Energy Information Administration, The World Bank

Residential/Commercial
Households use about one-fifth of the total energy consumed in
the United States each year. The typical U.S. family spends $2,000 a
year on utility bills.
Much of this energy is not put to use. Heat pours out of homes
through drafty doors and windows, as well as through ceilings and
walls that aren’t insulated. Some appliances use energy 24 hours a
day, even when they are turned off. Energy efficient improvements
can make a home more comfortable and save money. Many utility
companies provide energy audits to identify areas where homes are
wasting energy. These audits may be free or low cost.

 Heating and Cooling

Heating and cooling systems use more energy than any other systems
in our homes. Typically, 54 percent of an average family’s energy
bills is spent to keep homes at a comfortable temperature. You can
save energy and money by installing insulation, maintaining and
upgrading the equipment, and practicing energy efficient behaviors.
A seven to 10 degree adjustment to your thermostat setting (lower
in winter, higher in summer) for just eight hours per day can lower
heating and cooling bills by 10 percent. Programmable thermostats
can automatically control temperature for time of day and season.
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 Insulation and Weatherization

You can reduce heating and cooling needs by investing in insulation
and weatherization products. Warm air leaking into your home in
summer and out of your home in winter can waste a lot of energy.
Insulation wraps your house in a nice warm blanket, but air can still
leak in or out through small cracks. Often the effect of small leaks is
the same as keeping a door wide open. One of the easiest moneysaving measures you can do is caulk, seal, and weather-strip all
the cracks to the outside. You can save 10 percent or more on your
energy bill by stopping the air leaks in your home.

 Doors and Windows

About one-quarter of a typical home’s heat loss occurs through the
doors and windows. Energy efficient doors are insulated and seal
tightly to prevent air from leaking through or around them. If your
doors are in good shape and you don’t want to replace them, make
sure they seal tightly and have door sweeps at the bottom to prevent
air leaks. Installing insulated storm doors provides an additional
barrier to leaking air. Most homes have many more windows than
doors. Replacing older windows with new energy efficient ones can
reduce air leaks and utility bills. The best windows are constructed of
two or more pieces of glass separated by a gas that does not conduct
heat well.
If you cannot replace older
windows, there are several
things you can do to make
them more energy efficient.
First, caulk any cracks around
the windows and make sure
they seal tightly. Add storm
windows or sheets of clear
plastic to the outside to create
additional air barriers. You can
also hang insulated drapes on
the inside. In cold weather,
open them on sunny days and
close them at night. In hot
weather, close them during
the day to keep out the sun.

Windows, doors, and skylights are part of the government-backed
ENERGY STAR® program that certifies energy efficient products. To
meet ENERGY STAR® requirements, windows, doors, and skylights
must meet standards tailored for the country’s three broad climate
regions.

Home Energy Usage, 2011
HEATING

OTHER

45%

COOLING

9%

COOKING

4%

LIGHTING

Data: U.S. Department of Energy

7%

REFRIGERATION

4%

WATER HEATING

18%

COMPUTERS/
ELECTRONICS

7%

6%

 Electricity and Appliances

Appliances that contribute the most to a typical household’s energy
use are refrigerators, clothes washers, and dryers. When shopping for
new appliances, you should think of two price tags. The first one is
the purchase price. The second price tag is the cost of operating the
appliance during its lifetime.
You’ll be paying that second price tag on your utility bill every month
for the next 10 to 20 years, depending on the appliance. Many
energy efficient appliances cost more to buy, but save money in
lower energy costs. Over the life of an appliance, an energy efficient
model is always a better deal.
When you shop for new appliances, consider only those with the
ENERGY STAR® label, which means they have been rated by the U.S.
Environmental Protection Agency and Department of Energy as the
most energy efficient appliances in their classes.
If every clothes washer purchased in the U.S. this year earned the
ENERGY STAR® label, we would save 540 million kilowatt-hours of
electricity, 20 billion gallons of water, and 1.4 trillion Btus of natural
gas, resulting in energy bill savings of about $250 million every year.
Another way to compare appliances is by using EnergyGuide
labels. The government requires appliances to display
yellow and black EnergyGuide labels. These labels do not
tell you which appliances are the most efficient, but they
will tell you the annual energy usage and average operating
cost of each appliance so that you can compare them.

 Landscaping

Although it isn’t possible to control the weather, landscaping can
reduce its impact on home energy use. By placing trees, shrubs, and
other landscaping to block the wind and provide shade, people can
reduce the energy needed to keep their homes comfortable during
heating and cooling seasons.
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 Lighting

Starting in 2012, legislation under the Energy Independence and
Security Act puts restrictions on how much energy light bulbs use.
Traditional, inefficient incandescent bulbs will be replaced with
more efficient ones.

Water Heater Comparison
ANNUAL ENERGY COSTS PER YEAR
$400

Halogen, or energy-saving incandescent bulbs, are more expensive
than incandescent bulbs, but use 25 percent less energy and last
three times as long.

$350

Compact fluorescent light bulbs (CFLs) provide the same amount
of light as incandescent bulbs. CFLs cost more to buy, but they
save money in the long run because they use only one-quarter the
energy of incandescent bulbs and last 10 times longer.

$250

Light emitting diodes (LEDs) are even more efficient than CFL
bulbs. For now, they are still expensive, but expect to see costs
come down as more LED bulbs are produced.

 Water Heating

Water heating is the second largest energy expense in your home.
It typically accounts for about 18 percent of your utility bill. Heated
water is used for showers, baths, laundry, dishwashing, and general
cleaning. There are four main ways to cut your water heating bills—
use less hot water, turn down the thermostat on your water heater,
insulate your water heater and pipes, and buy a new, more efficient
water heater.
Other ways to conserve hot water include taking showers instead of
baths, taking shorter showers, fixing leaks in faucets and pipes, and
using the lowest temperature settings on clothes washers.

$300

$200
$150
$100
$50
$0

STANDARD GAS
WATER HEATER

Data: ENERGY STAR

ENERGY STAR
QUALIFIED TANKLESS
WATER HEATER

Fuel Economy Label

Transportation
Americans make up less than five percent of the world’s population,
yet own one-sixth of its automobiles. The transportation sector
of the U.S. economy accounts for 27.8 percent of total energy
consumption. America is a country on the move.
The average American uses 670 gallons of gasoline every year.
The average vehicle is driven about 12,000 miles per year. You can
achieve 10 percent fuel savings by improving your driving habits
and keeping your car properly maintained.
The average fuel economy of new cars and light trucks increased
significantly from the mid-1970s through the mid-1980s.
Unfortunately, it declined from a high of about 26 miles per gallon
(mpg) in 1987 to 24.5 mpg in 1999 due to larger vehicles, more
horsepower, and increased sales of sport utility vehicles (SUVs) and
trucks. In 2011, it rose to 29.3 mpg as fuel prices have risen and the
demand for hybrids and fuel efficient vehicles has increased.

Image of label courtesy of www.fueleconomy.gov

Hybrid Passenger Vehicle

When buying a vehicle, you can save a lot by choosing a fuel-efficient
model. All new cars must display a mileage performance label, or
Fuel Economy Label, that lists the estimated miles per gallon for
both city and highway driving. Compare the fuel economy of the
vehicles you are considering and make it a priority. Over the life of
the vehicle, you can save thousands of dollars and reduce emissions
significantly.
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Manufacturing
Manufacturing the goods we use every day consumes an enormous
amount of energy. The industrial sector of the U.S. economy
consumes one-third of the energy used in the U.S.
In the industrial sector, the economy controls energy efficiency and
conservation measures. Manufacturers know that they must keep
their costs low to compete in the global economy. Since energy is
one of the biggest costs in many industries, manufacturers must
use energy efficient technologies and conservation measures to
be successful. Their demand for energy efficient equipment drives
much of the research and development of new technologies.
Individual consumers can, however, have an effect on industrial
energy use through the product choices we make and what we do
with packaging and products we no longer use.

 A Consumer Society

Every American produces about 1,600 pounds of trash a year.
The most effective way for consumers to help reduce the amount
of energy consumed by industry is to decrease the number of
unnecessary products produced and to reuse items whenever
possible. Purchasing only those items that are necessary, while
also reusing and recycling products can reduce energy use in the
industrial sector.
The three “Rs” of an energy-wise consumer are easy to put into
practice. Reducing, reusing, and recycling help protect the
environment and save money, energy, and natural resources.

Recycle
Make it a priority to recycle all materials that
you can. Using recycled material almost
always consumes less energy than using
new materials. Recycling reduces energy
needs for mining, refining, and many other
manufacturing processes.
Recycling a pound of steel saves 1.25 pounds
of iron ore. Recycling one glass bottle saves enough energy to power
a computer for 30 minutes. Recycling aluminum cans saves 95
percent of the energy required to produce aluminum from bauxite.
Recycling paper reduces energy usage by 60 percent.

Energy Sustainability
Efficiency and conservation are key components of energy
sustainability—the concept that every generation should meet its
energy needs without compromising the energy needs of future
generations. Energy sustainability focuses on long-term energy
strategies and policies that ensure adequate energy to meet today’s
needs, as well as tomorrow’s.
Sustainability also includes investing in research and development of
advanced technologies for producing conventional energy sources,
promoting the use of alternative energy sources, and encouraging
sound environmental policies.

Reduce
Buy only what you need. Purchasing fewer goods means less to
throw away. It also results in fewer goods being produced and less
energy being used in the manufacturing process. Buying goods with
less packaging also reduces the amount of waste generated and the
amount of energy used.

Reuse
Buy products that can be used repeatedly. If you buy things that
can be reused rather than disposable items that are used once and
thrown away, you will save natural resources. You’ll also save the
energy used to make them and reduce the amount of landfill space
needed to contain the waste.

Energy sustainability focuses on long-term energy strategies and
policies that ensure adequate energy to meet today’s needs, as well as
tomorrow’s.
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Building Buddies
Evaluation Form
State: ___________ Grade Level: ___________ Number of Students: __________
1. Did you conduct the entire unit?



Yes



No

2. Were the instructions clear and easy to follow?



Yes



No

3. Did the activities meet your academic objectives?



Yes



No

4. Were the activities age appropriate?



Yes



No

5. Were the allotted times sufficient to conduct the activities?



Yes



No

6. Were the activities easy to use?



Yes



No

7. Was the preparation required acceptable for the activities?



Yes



No

8. Were the students interested and motivated?



Yes



No

9. Was the energy knowledge content age appropriate?



Yes



No

10. Would you teach this unit again?
Please explain any ‘no’ statement below.



Yes



No

How would you rate the unit overall?



excellent



good



fair



poor

How would your students rate the unit overall?



excellent



good



fair



poor

What would make the unit more useful to you?

Other Comments:

Please fax or mail to The NEED Project
P.O. Box 10101
Manassas, VA 20108
FAX: 1-800-847-1820
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