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Correlations to National Science Standards
(Bolded standards are emphasized in the unit.)

INTERMEDIATE (GRADES 5-8) CONTENT STANDARD–B:   PHYSICAL SCIENCE
TRANSFER OF ENERGY
The sun is the 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 earth, transferring energy from the sun to the earth. The sun’s energy arrives as 
light with a range of wavelengths.

INTERMEDIATE–D:   EARTH AND SPACE SCIENCE
STRUCTURE OF THE EARTH SYSTEM
The solid earth is layered with a lithosphere; hot, convecting mantle; and dense, metallic core.

EARTH IN THE SOLAR SYSTEM
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.  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 and rocks 
underground.

INTERMEDIATE–E:   SCIENCE AND TECHNOLOGY
UNDERSTANDINGS ABOUT SCIENCE AND TECHNOLOGY
Technological solutions are temporary; technological solutions have side effects and technologies cost, carry 
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INTERMEDIATE–F:   SCIENCE IN PERSONAL AND SOCIAL PERSPECTIVES
NATURAL HAZARDS
Human activities can induce hazards through resource acquisition, urban growth, land-use decisions, and waste 
disposal.

SECONDARY (GRADES 9-12) CONTENT STANDARD–B:   PHYSICAL SCIENCE
STRUCTURE OF ATOMS
Fission is the splitting of a large nucleus into smaller pieces.  Fusion is the joining of two nuclei at extremely high 
temperature and pressure, as in the process responsible for the energy of the sun and other stars.

SECONDARY–D:   EARTH AND SPACE SCIENCE
ENERGY IN THE EARTH SYSTEM
Global climate is determined by energy transfer from the sun at and near the earth’s surface.  

SECONDARY–F:  SCIENCE IN PERSONAL AND SOCIAL PERSPECTIVES
NATURAL RESOURCES
Human populations use resources in the environment to maintain and improve their existence.  
!���������
����	�����
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�� 
Humans use many natural systems as resources. Natural systems have the capacity to reuse waste but that capacity 
is limited.  Natural systems can change to an extent that exceeds the limits of organisms to adapt naturally or 
humans to adapt technologically.

ENVIRONMENTAL QUALITY
Natural ecosystems provide an array of basic processes that affect humans. Those processes include maintenance 
of the quality of the atmosphere, generation of soils, control of the hydrologic cycle, disposal of wastes, and recycling 
of nutrients. Humans are changing many of these basic processes, and the changes may be detrimental to humans. 



���������	�
		���
��	�������������������������
��������������������������������� �� !"��������#	��

Teacher Guide
GOAL

TO INVESTIGATE THE ECONOMIC AND ENVIRONMENTAL ADVANTAGES 
AND DISADVANTAGES OF THE MAJOR ENERGY SOURCES.

BACKGROUND
In the Great Energy Debate, student teams learn about all of the energy sources, then are assigned to 
represent the different energy sources. Working cooperatively, students develop arguments on the merits of 
their source over the others. 

CONCEPTS
� �����������	
��
����
����������
�������������������
����
� ��	�����
������
����

�����
����
���������
��

��
����
����
� ���
�������������
��

����
�
��������
������	
���
���
�����
���	
����������
������
� ��	�����
������
����
������������!�
��	����	�
����
������
��
� ��	�����
������
�����
�!����
���������������
�������������������������
���
�!���������
��	
���
	�����
� ��	�����
������
�����
�!�������
���
��
���������������
��

��	�
���"�����!��

TIME
#��$��
���%&'	��������
�����
�����(see alternative procedure on page 6)

MATERIALS
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PROCEDURE

Step One—Preparation
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ensure that the students understand the concepts of advantages/disadvantages and learn about all 
of the energy sources.
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Step Two—Introduce unit to the class
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Step Three—Monitor group work
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activity. If you are not using all ten sources, use the transparencies of the sources you are not using 
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minutes.

Step Four—Debate
Begin the game by giving the teams the following instructions:
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fact. In this case, the defending team moves back to its original position.
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top line, until time is called, or until each team has had the opportunity to begin a round. 
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Step Five—Interpret the debate results
At the conclusion of the debate, point out that all sources of energy have advantages and disadvantages. 
Ask the class the following questions:
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information about the source.
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ALTERNATIVE PROCEDURE

Step One—Preparation
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��������������Energy Source Debate Sheets for each student, plus an additional set for each 
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Step Two—Introduce unit to the class
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����������Great Energy Debate to the class, using the concepts as a guide. 
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using the transparency, if necessary.
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Step Three—Monitor group work
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the debate sheets as a group, using their individual sheets as guides. This should take about thirty 
minutes. 

Step Four—Debate–use the instructions on page 6

Step Five—Interpret the debate results–use the instructions on page 6
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2. The sun is 93 million miles from the earth.
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6. Biomass is found throughout the nation.

7. The amount of energy stored in biomass is less than the amount of energy 
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8.  Biomass can be used as a fuel because it captures and stores radiant 
energy from the sun through the process of photosynthesis.
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11. Burning biomass can produce odors and emissions.
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13. Biomass provides 3.9 percent of the nation’s energy demand.
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burning than unleaded gasoline. 

17. Alcohol fuels made from biomass can be domestically produced.

<z��+�"����<j���
��������
����������
��������
��������<j��
����
��
���
�����
�����������
���������

<^��Z�
��������	
������
��
���'��'���
�����
���
�����������
	���������

�
���
���������
��9����

=j���
���'��'���
�����
����������
����
��
�������
�����������������
������
emissions and odors.
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1. Coal is the most abundant fuel in the United States. We have about a 260 
year supply at the current rate of consumption.
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than it is formed.

3.  Coal generates about half of the electricity in the U.S.
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years.

6.  Today, about 93 percent of U.S. coal is used to make electricity.
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other residues are produced.

8. To remove coal buried deep in the earth, mine shafts are constructed to 
bring the coal to the surface.
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of earth to uncover the coal. This is called surface mining.

10. Large amounts of land are disturbed in the process of surface mining.

11. Surface mines can be restored to grasslands or parks after the coal is 
removed.
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16.  Coal mining can be dangerous for miners.
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electricity.

19.  The methane gas that is found in much of the coal in the U.S. is a valuable 
resource.

20.  The electricity industry spends billions of dollars to reduce emissions from 
coal.
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1. Geothermal energy comes from heat within the earth.

2. Examples of geothermal energy are hot springs, volcanoes, and geysers.

3. Geothermal energy is generated in the earth’s core, which is made of magma, or 
molten iron, surrounding a solid iron center.

4.  Red hot temperatures are continuously produced inside the earth by the slow 
decay of radioactive particles found in all rocks.

5.  Geothermal energy is renewable. The hot water used by power plants is 
replenished by precipitation and the geothermal heat is continually produced.

6.  Wells can be built to pump superheated water to the surface.

7. Geothermal energy is used to produce electricity and to heat buildings.

8. Geothermal energy was used by ancient people for heating and bathing. Hot 
springs are said to have therapeutic effects today.
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11. Geothermal energy is expected to grow in the future. It is estimated that 
geothermal energy could provide California with a tenth of its electricity in the 
next ten years.

12. High temperature geothermal resources capable of producing electricity are not 
economically available in all parts of the nation.

13. The most active geothermal resources are found along major tectonic plate 
boundaries, where magma comes very near the earth’s surface.

14. Geothermal energy produces less than one percent of the electricity consumed 
in the nation today.

15. Geothermal energy does little damage to the environment because the plants sit 
on or near the geothermal reservoirs and do not burn any fuel.

�"�� #
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��!����������!
�����������
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��
gases, as well as chemicals that are harmful at high concentrations.

17. The gases and chemicals from geothermal power plants are usually reinjected 
into the earth.

18. The temperature of the earth a few feet underground remains constant year 
round – about 52 degrees Fahrenheit in moderate climates.

19.  Low temperature geothermal energy is available everywhere in the U.S.

20.  Geothermal heat pumps use the earth’s constant temperature as an energy 
source to heat buildings in winter and cool them in summer.
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plants, depending on the amount of rainfall.
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increased by 900 percent.
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12. There are about 63,000 dams that do not have generating plants on them.
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create a reservoir.
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18. Reservoirs are often developed for recreational purposes, such as boating 
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animals that lived millions of years ago.

2. The chemical name for natural gas is methane.
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6. Usually, natural gas and petroleum are found together in underground 
deposits.
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8. The invention of high pressure pipelines has made it possible to transport 
gas all over the U.S.
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from these leaks if proper safety precautions are not taken.
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12. Today, the U.S. has a large supply of natural gas. There are large reserves 
of natural gas offshore, on the outer continental shelf, and in the Gulf of 
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13. Industry is the number one consumer of natural gas.
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today’s prices and consumption rate.
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17. It is estimated that natural gas supplies could last 200 years at higher prices.

18. More than half of the homes in the U.S. use natural gas for heat.

19. Natural gas is used to produce peak load electricity because gas furnaces 
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20. Methane is a greenhouse gas. Increasing the levels of greenhouse gases in 
the atmosphere can affect the global climate.
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marine plants and animals.
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6. The U.S. has large petroleum deposits in Alaska and offshore.

7.  Until recently, many offshore resources have been off limits to development 
due to state and federal regulations.
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that can be burned to produce heat, light, electricity, or motion.

12. Many chemical products from petroleum can be used to make plastics, 
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13. When petroleum products are burned, harmful emissions are produced.
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federal and state governments.
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environment.
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transportation in the United States is fueled by petroleum products.
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the 1970s because of advances in engine design and fuel formulation.

19. Petroleum is the United States’ leading source of energy, supplying 37 
percent of the energy used in the U.S.
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2. Under normal conditions propane is a gas, but under moderate pressure or 
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of the space and is very portable.
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As a gas, it is used to fuel appliances.
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mercaptan is added as a safety measure.
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7. Propane is a cleaner burning fossil fuel.

8. Propane is moved through pipelines to distribution terminals.

9. Propane is taken from distribution terminals to bulk plants by trains, trucks, 
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distribute it to their clients.

10. Propane is mostly used in rural areas that do not have natural gas service. 
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school districts to fuel their vehicles.

13. As a vehicle fuel propane is cleaner burning and leaves car engines free of 
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conveniently available as gasoline or diesel.
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as forklifts.

20. Propane supplies and price are tied to oil and natural gas supplies and 
costs.
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1. The sun radiates more energy in one second than people have used since 
time began.

2. The sun is a star made up mostly of hydrogen and helium gas. It produces 
radiant energy in a process called nuclear fusion.
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reaches the earth is very spread out.
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the earth.
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generate a small amount of electricity.

8. The amount of solar energy reaching an area depends on the time of day, 
season of the year, cloud coverage, and geographic location.
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10. A solar collector can be used to capture sunlight and change it into usable 
heat energy.

11. An active solar home in the Northern Hemisphere uses special collectors 
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radiant energy into heat energy.

13. Photovoltaic cells can convert radiant energy from the sun directly into 
electricity.
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toys.

17. PV cells convert about 10 percent of the energy they receive into electricity.
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electricity in the U.S. today is about $0.11/kWh.

19.  Large solar systems can take up a large amount of land or can be placed on 
�

���|
��
�����

20. Solar energy does not pollute the air.
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1. In 1939, scientists discovered that certain atoms could be split. The splitting 
of these atoms releases a great amount of energy.
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3. Nuclear plants provide about 20 percent of the electricity generated in the 
U.S.  
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amount of fuel.
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fossil fuel plants.
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7. Uranium is easy to transport.
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12. Some parts of reactors become radioactive after they have been used.
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fuel pools  or dry cask containers at the plant sites.
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years as concern over global climate change has increased.
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1. Wind is air in motion caused by the uneven heating of the earth’s surface by 
the sun.
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to generate electricity.
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blades are connected to drive shafts that turn generators to make electricity.
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tops of smooth, rounded hills, open plains or shorelines, and mountain gaps.
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electricity to utility companies.
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access to electricity.
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GREAT ENERGY DEBATE 
Evaluation Form

State: ___________     Grade Level: ___________     Number of Students: __________
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NEED National Sponsors and Partners

The NEED Project     PO Box 10101     Manassas, VA  20108    1-800-875-5029    www.NEED.org

American Association of Blacks in Energy
American Electric Power

American Electric Power Foundation
American Petroleum Institute

American Solar Energy Society
American Wind Energy Association

Aramco Services Company
Areva

Armstrong Energy Corporation
Association of Desk & Derrick Clubs

All Wild About Kentucky’s Environment
Robert L. Bayless, Producer, LLC

BP Foundation
BP

BP Alaska
BP Solar

Bureau of Land Management –
U.S. Department of the Interior

C&E Operators
Cape and Islands Self Reliance

Cape Cod Cooperative Extension
Cape Light Compact–Massachusetts

L.J. and Wilma Carr
Center for the Advancement of Process
Technology–College of the Mainland–TX

Chesapeake Public Schools–VA
Chesterfield County Public Schools–VA

Chevron
Chevron Energy Solutions

ComEd
ConEd Solutions
ConocoPhillips

Council on Foreign Relations
CPS Energy

Cypress-Fairbanks Independent School
District–TX

Dart Foundation
Desk and Derrick of Roswell, NM

Dominion
Dominion Foundation

Duke Energy
E.On
EDF

East Kentucky Power
El Paso Foundation

EnCana
Energy Information Administration –

U.S. Department of Energy
Energy Training Solutions

Energy and Mineral Law Foundation
Energy Solutions Foundation

Equitable Resources
Escambia County School District–FL

FPL Energy Encounter–FL
First Roswell Company

Florida Department of Environmental
Protection

Foundation for Environmental Education
Georgia Environmental Facilities Authority

Guam Energy Office
Gulf Power

Halliburton Foundation
Gerald Harrington, Geologist

Houston Museum of Natural Science
Hydro Foundation for Research and

Education
Idaho Department of Education

Illinois Clean Energy Community Foundation
Independent Petroleum Association of

America
Independent Petroleum Association of

New Mexico
Indiana Office of Energy and Defense

Development
Interstate Renewable Energy Council

Iowa Energy Center
Kentucky Clean Fuels Coalition
Kentucky Department of Energy
Development and Independence

Kentucky Oil and Gas Association
Kentucky Propane Education and Research

Council
Kentucky River Properties LLC

Keyspan
KidWind

Lenfest Foundation
Llano Land and Exploration

Long Island Power Authority–NY
Maine Energy Education Project
Maine Public Service Company
Marianas Islands Energy Office
Maryland Energy Administration

Massachusetts Division of Energy
Resources

Michigan Energy Office
Michigan Oil and Gas Producers Education

Foundation
Minerals Management Service –
U.S. Department of the Interior

Mississippi Development Authority–
Energy Division

Montana Energy Education Council
Narragansett Electric  –  A National Grid

Company
NASA Educator Resource Center–WV

National Alternative Fuels Training Center–
West Virginia University

National Association of State Energy
Officials

National Association of State Universities
and Land Grant Colleges

National Hydropower Association
National Ocean Industries Association
National Renewable Energy Laboratory

Nebraska Public Power District

New Jersey Department of Environmental
Protection

New York Power Authority
New Mexico Oil Corporation

New Mexico Landman’s Association
North Carolina Department of

Administration–State Energy Office
Offshore Energy Center/Ocean Star/

OEC Society
Offshore Technology Conference

Ohio Energy Project
Pacific Gas and Electric Company

PECO
Petroleum Equipment Suppliers

Association
Poudre School District–CO

Puerto Rico Energy Affairs Administration
Puget Sound Energy

Roswell Climate Change Committee
Roswell Geological Society

Rhode Island State Energy Office
Sacramento Municipal Utility District

Saudi Aramco
Sentech, Inc.

Shell
Snohomish County Public Utility District–

WA
Society of Petroleum Engineers

David Sorenson
Southern Company

Southern LNG
Southwest Gas

Spring Branch Independent School
District–TX

Tennessee Department of Economic and
Community Development–Energy Division

Toyota
TransOptions, Inc.

TXU Energy
United Technologies

University of Nevada–Las Vegas, NV
United Illuminating Company

U.S. Environmental Protection Agency
U.S. Department of Energy

U.S. Department of Energy–Hydrogen,
Fuel Cells and Infrastructure Technologies

U.S. Department of Energy – Wind
for Schools

Virgin Islands Energy Office
Virginia Department of Mines, Minerals

and Energy
Virginia Department of Education

Virginia General Assembly
Wake County Public Schools–NC
Washington and Lee University

Western Kentucky Science Alliance
W. Plack Carr Company

Yates Petroleum


