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DISCLAIMER

This document was prepared for the Tennessee Valley Authority (TVA) by teachers in the Tennessee
Valley in cooperation with the TVA Network of University-Based Centers and Cooperatives for Environ-
mental Education. Neither the preparers, TVA, nor any persons acting on their behalf:

a. make any warranty or representation, expressed or implied, with respect to
the use of any information contained in this document, or that the use of any
information, apparatus, method, or process disclosed in this document may
not infringe on privately owned rights; or

b. assume any liabilities with respect to the use of, or for damages resulting
from the use of any information, apparatus, method, or process disclosed in
this document.

This document does not necessarily reflect the views and policies of TVA. The use of specific brandnames or products should not be construed as an endorsement by TVA.

TVA is an equal opportunity and affirmative action employer. TVA also ensures that the benefits ofprograms receiving TVA financial assistance are available to all eligible persons regardless of race, color,national origin, handicap, or age.

For more information contact the Environmental Education Section, Forestry Building, Norris, Tennessee37828 or (615) 632-1570.

S



ACKNOWLEDGMENTS

TVA gratefully acknowledges the time and energy of the teachers, directors, and staff who participated
in the development of the "Energy Sourcebook."

Coordinating Centers

Cedar Creek Learning Center
Greene County Schools
Greeneville, Tennessee 37743
Doug Ratledge, Director
Violet Carlos, Assistant Director
Jim Holt and Jerry Rhinehardt, Instructors
Nancy Causey, Sourcebook Writing Coordinator

University of Alabama in Huntsville
Kenneth E. Johnson Research Center
Environmental and Energy Education Program
Huntsville, Alabama 35899
Bernard M. Levine, Director (retired)
Vanessa Abeyta and Scott Nolen, Student Assistants

Western Kentucky University
Center for Math, Science, and Environmental Education
Bowling Green, Kentucky 42101
Terry Wilson, Director
Joan Martin, Program Coordinator
Peggy Marcum, Secretary

Authors

Jim Allen, Drakes Creek Middle School, Bowling Green, Kentucky
Gary Barrigar, Elizabethton High School, Elizabethton, Tennessee
Homer Causey, Rogersville Elementary School, Rogersville, Tennessee
Don Duryea, Debusk School, Greeneville, Tennessee
John R. Esslinger, Scottsboro Junior High School, Scottsboro, Alabama
Deborah Garrison, Cold Springs High School, Breman, Alabama
A. Edwina Hall, Challenger Middle School, Huntsville, Alabama
Roy Mosier, Russellville High School, Russellville, Kentucky
Kathy Pemberton, Drakes Creek Middle School, Bowling Green, Kentucky

Field Testing Teachers

Jill Byram, West Morgan High School, Trinity, Alabama
Pat Carpenter, MacDonald School, Mohawk, Tennessee
Homer Causey, Rogersville Elementary School, Rogersville, Tennessee
Sharon Cobb, Cotaco School, Somerville, Alabama
Virginia Cooter, West Greene High School, Mosheim, Tennessee



David Downing, Drakes Creek Middle School, Bowling Green, Kentucky
Glennis Dunn, West Pines School, Greeneville, Tennessee
Martha Eadens, Henry F. Moss Middle School, Bowling Green, Kentucky
Milicent Gibson, Grayson County Middle School, Leitchfield, Kentucky
Ann Grundy, Muhlenberg North Middle School, Powderly, Kentucky
Benjamin Hicks, Academy for Science and Foreign Languages, Huntsville, Alabama
Shirley Holland, Bowling Green Junior High School, Bowling Green, Kentucky
Mike Houchins, Grayson County High School, Leitchfield, Kentucky
Nina Joyce Jones, Drakes Creek Middle School, Bowling Green, Kentucky
Lo Rei McKinney, Butler County High School, Morgantown, Kentucky
Patricia Ann Malone, Chapman Middle School, Huntsville, Alabama
Christine Miller, Johnson County Middle School, Mountain City, Tennessee
Stan Murphy, Morgantown Elementary School, Morgantown, Kentucky
Wendy Musnutt, Butler County High School, Morgantown, Kentucky
Gene Preston, Bowling Green Junior High School, Bowling Green, Kentucky
Linda Ramsey, Muhlenberg North Middle School, Powderly, Kentucky
Ronica Shuffitt, Henry F. Moss Middle School, Bowling Green, Kentucky
Dana Smith, Johnson County High School, Mountain City, Tennessee
Glen Stikeleather, Grayson County Middle School, Leitchfield, Kentucky
John Strode, Bowling Green High School, Bowling Green, Kentucky
Carlos latum, Muhlenberg South High School, Greenville, Kentucky
Joy Thomas, Greenwood High School, Bowling Green, Kentucky
Pat Tilley, Johnson County Middle School, Mountain City, Tennessee

Special thanks are also extended to:

Kay Bradburn, University of Alabama in Huntsville, Huntsville, Alabama
Jan Bryant, University of Alabama in Huntsville, Huntsville, Alabama
Julie E. Early, University of Alabama in Huntsville, Huntsville, Alabama
Susanna Harris, Illustrator, Oak Ridge, Tennessee
Dick Harrison, On Target Creative, Knoxville, Tennessee
Lori Hilliard, University of Alabama in Huntsville, Huntsville, Alabama
Dr. Nellie Burke Maulsby, University of Alabama in Huntsville, Huntsville, Alabama
Dr. Rosalyn Mc-Keown-lce, University of Tennessee, Knoxville, Tennessee
Susie Nolen, University of Alabama in Huntsville, Huntsville, Alabama
Dr. Elizabeth Reed, Editor, Oak Ridge, Tennessee
Dr. Rose L. Norman, University of Alabama in Huntsville, Huntsville, Alabama
John Thayer, Illustrator, Knoxville, Tennessee
Tom Tohill, Energy Educator, Chattanooga, Tennessee



DISTRIBUTION

TVA's Environmental Education Section administers a network of centers for environmental education.
Each center has four primary functions: teacher training, program development and distribution, regional
service, and research. For more information on their programs contact the center nearest you.

Dr. Jackie Batson, Director
Environmental Education Center
Tennessee Wesleyan College
Athens, Tennessee 37303
(615) 745-7504, ext. 236

Dr. Bernard Benson, Director
Center for Environmental, Energy and Science Education
The University of Tennessee at Chattanooga
Chattanooga, Tennessee 37403
(615) 755-4237/4126

Dr. Richard C. Berne, Director
Center for Environmental/Energy Education
Western Carolina University
Cullowhee, North Carolina 28723
(704) 227-7476

Mr. Greg N. Cox, Director
Johnson Research Center
University of Alabama in Huntsville
Huntsville, Alabama 35899
(205) 895-6257

Dr. Maurice Field, Director
Center for Environmental and Conservation Education
The University of Tennessee at Martin
Martin, Tennessee 38238
(901) 587-7200

Dr. Susan P. Gannaway, Director
Center for Science, Mathematics, and Environmental Education
North Georgia College
Dahionega, Georgia 30597-9990
(404) 864-1533

Dr. Earl Gardner, Director
Center for Environmental, Energy, and Science Education
The University of North Alabama
Florence, Alabama 35632
(205) 760-4228



Dr. Ruth Jacquot, Director
Center for Environmental Education
Murray State University
Murray, Kentucky 42071
(502) 762-2534

Dr. Padgett Kelly, Director
Center for Environmental/Energy Education
Middle Tennessee State University
Murfreesboro, Tennessee 37132
(615) 898-5920

Dr. Rosalyn McKeown-lce, Director
Center for Geography and Environmental Education
The University of Tennessee at Knoxville
Knoxville, Tennessee 37996-3400
(615) 974-3994

Mrs. Jill Norvell, Director
Center for Environmental/Energy Education
Memphis State University
Memphis, Tennessee 38152
(901) 678-2545

Mr. Doug Ratledge, Director
Cedar Creek Learning Center
c/o Greene County Schools
Greeneville, TN 37743
(615) 638-6106 (Cedar Creek)

Dr. Charles F. Rhyne, Director
Center for Environmental, Energy and Science Education
Jackson State University
Jackson, Mississippi 39217
(601) 968-7062

Dr. Joseph Sharp, Director
Center for Environmental/Energy Education
Tennessee Technological University
Cookeville, Tennessee 38505
(615) 372-3459

Dr. Terry Wilson, Director
Center for Mathematics, Science and Environmental Education
Western Kentucky University
Bowling Green, Kentucky 42101
(502) 745-4424

Mr. Jim Yonge, Director
Mississippi Cooperative Extension
Mississippi State University
Mississippi State, Mississippi 39726
(601) 325-3350



*) TABLE OF CONTENTS

Introduction ...................................................................................

Curriculum Framework ....................................... ii

Electric Power Production
Let's Generate! ........ ...............................-
The Power of W ater ........ i.................. _.................. ................................ .............__..... P-1 
Steamed Up .. P-.1... ...... ... ... _ .......... _ -............... _................ ___ .............................. P-21
Combustion Chemistry. ......................... _ ............ _P-29
Let's Split. ........................................ P-38
Electricity From Fission......................................... P-48
Your Choice ......... P...............5................-55 .................................................................... P-55
Glossary ........................................ P-62

Energy Conservation
Every Little Bit Counts ...... C-i.................................. . ......... ............. .... .. ..........
Don't Lose Your Cool-Insulate ........................................ C-17
To Peak or Not to Peak.C-26 ............................................ .................... ......... C-26
Let Trees Do The Trimming ... C.............. ...._... ... .....- 3..............-35......... .. ......... . C-35
Byte That Utility Bill! ......- 46......................................_................................................... C-46
Two for One: Cogeneration,.............C----3............__......................................................C-53
Recycling: Protecting Resources and Environment .............................. C l........
Glossary.............. ..._.......... ___.............._.................... ____............................. C-68

Energy and the Environment
Energy - Economics - Environment ........................................ EN-
More and More.._.......EN-............................. ......... .............................. EN-8
The pH is Falling!._.....E.1.......4__ . ...................................... .......................................... EN-14
Clear as Mud ...................... _................. EN-23
Elbow Grease-Good for the Environment! ........................... __............EN-33
Who Gets the Energy? ........... EN-4........2.... _ .............. _.............................. ............... .... EN-42
Glossary.... i_ ......... E..N4................. .... 8.......... _........... . ........................ ............. ........ EN-48

Renewable Energy Resources
If the Sun Didn't Shine... ....................................... R-1
A Little Sunshine in Your Life ........... _-lO............... _............._ ........ _..............._...........R-10
Sunshine for W armth .......................................-
Photovoltaic Phun .............. 7................ ........ ....... . ...... ....... _........ ....... ............... ......... R-27
Hydropower on Trial........R-...............4.. .......... . .__ ......... ........... ........._4...............R-34
Thar She Blows! ............-....... 4....0__..........4... _. ........... ...... 0........ ...... .... ......... R-40
Warming with Wood ........ R... ............. 4.................................... ......... _..... ........- 47_ .... R-47
Old MacDonald Made Some Fuel.8....................................... R-58
Brave New World .............-............... C...........................CS....................................... ..... ... R-68
Glossary .... R.... ................- 85........... ......... .................................. _............ ... ....... __. R-85



Transportation
Animal Locomotion ........................................
Resource Routes ........................................................... .......................... T-12
Steam boat ........................................ 23
Have Car, W ill Travel ........................................ T-30
Black Gold .............................................................................................................................. T-36
Four W ays to Save ................................................................................................... T4..............T-4 3
Electric Vehicle Venture ........................... I.................T........... 5 ........................................... 5.....T-55
Getting There Is All the Fun ........... T...............................................................-........................ T-62
Glossary .................................. 6......... .............. .................................................................... T-65

New Energy TechnologIes
A Better Burn ........................................ N-
Letting Off Steam ........................................ N-1
Sun Power ........................................ N-18
PV for Me ................. ........................................ .................................. N...................-............N-24
A Different Kind of Water Power ........................................ N-30
W hat's So Super About Superconductivity? ............................................................. N............. N-37
Glossary ......................................................................... ...................................................... N-46

Factsheets
History of Energy. ........... ........................................................................ ............... S...........FS -1
Perspective on Energy Use .............................. F.....................................S............................... FS-3
Electricity ......................................... .... ................................................................... FS-5
How M uch Does Electricity Cost? ........................................................................................... FS-7
Energy Conservation ........................................................................................ F..................... FS-8

W orld Energy Reserves .................-............... ...................................................................... FS-10
Today's Most Important Energy Resources ......................................... FS-12
Alternative Energy Strategies ................................................................................................ FS-14
Solar Energy ......................................... FS-16
Transportation and Energy Use ................................................................ S.................-........FS-18
The Energy Use Chain..........F.......................................................S.............. .............. ... FS-20



INTRODUCTION

Energy production and use, resource conservation, environmental quality-these are topics that directly
affect our lives. As such, they provide excellent learning opportunities for students. The "Energy
Sourcebook - Junior High Unit" has been designed by teachers specifically for use in grades 7 through
9. The activities focus primarily on the sciences, but most of them incorporate work in other general
subject areas, including math, social studies, and home economics. This broad treatment provides
outstanding opportunities for students to learn how energy issues relate directly to many aspects of their
studies and their lives.

Design

Flexibility is built into the "Energy Sourcebook," making it adaptable to a wide range of teacher, student,
and school needs. Each of the six instructional chapters contains 6to 9 activities relating to a general topic.
However, each activity is written as a free-standing lesson and can be used alone or in various
combinations with lessons from different chapters. The activities employ various approaches and have
built-in content and scheduling options.

Chapter OrganIzation

The "Sou rcebook has six chapters of classroom activities: Electric Power Production, Energy Conservation,
Energy and the Environment, Renewable Energy Resources, Transportation, and New Energy Tech-
nologies. Many topics appear in activities in several chapters; treatment of specific topics varies with the
general subjects of the chapters. You may find useful activities on any given topic in several different
chapters. For example, a unit on trees might include "Let Trees Do the Trimming" (from the Energy
Conservation chapter) and "Warmth with Wood" (from the Renewable Energy Resources chapter).

Atthe back of the Sourcebook is a chapter entitled "Factsheets." This chapter contains 11 brief factsheets
summarizing some of the key concepts in energy topics. This information is included for your use; it will
aid your preparation.

Each chapter is page-numbered separately and designated with an appropriate letter. For example, the
Electric Power Production chapter begins with page P-i and the Energy and the Environment chapter
begins with page EN-1.

Choice of Methods

The activities in the "Energy Sourcebook" involve several different types of exercises: pencil and paper
activities, outdoor activities, home-based activities, role-playing activities, laboratory and/or experimental
activities, construction activities. Students have the opportunity to explore subjects using different
approaches, and you can pick the activities best suited to your students' needs and your teaching
environment.

Most of the activities explore a very specific subject in several different ways. However, some chapters
contain overview activities that will help students see how several aspects of the same topic fit together;
these are likely to be most useful after the students have done other activities.in those chapters. For
example, the Electric Power Production chapter has an activity, "Your Choice," in which the students role-
play a public hearing held to determine what kind of power plant a community will build.



Activity Content

The first part of each activity contains its objectives, appropriate subject areas, approximate time
requirement, and a comprehensive materials list. This information will help you determine how best to
utilize the activities with your students.

Each activity is divided into three major sections. The "Background Information" section provides
information specific to the activity for your use. The detailed lesson plan appears in the "Procedure"
section. Each Procedure begins with "Setting the Stage" (an introduction) followed by the detailed
"Activities." The third part of the Procedure, "Follow-Up," may be utilized for evaluation and corresponds
to the stated objectives. Some activities include a fourth, optional part entitled "Extension." This part of
the activity is optional. Some Extensions may be used as ongoing projects, while others may best be used
as additional classroom work for more advanced students or for extra credit. The last major section of
the activities, "Resources," includes books, brochures, and other publications used in the development
of the activities. These may also serve as sources of further information.

Each activity contains ready-made masters for the handout materials required for its completion. These
masters are easily removed from and replaced in the binder for photocopying, producing a thermofax
master for spirit duplication, or making a transparency for use with an overhead projector.

Development

The "Sourcebook" was developed in three stages. Junior high school teachers were selected and given
the task of developing and writing the activities with the assistance of education specialists. The second
step involved testing the activities in the classroom. More teachers were selected to use the activities in
their classrooms. From the evaluations provided by the testing teachers, revisions were made. Finally,
technical reviews, editing, and illustrations completed the 'Energy Sourcebok - Junior High Unit."

Curriculum Framework

The "Curriculum Framework" serves to correlate concepts or objectives stated by the Department of
Education with the activities, identifying those that teach the specified concepts or objectives. These
correlations are included to aid you in choosing activities appropriate for your students.






