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"

"Energy Education. Why, What and How has been written in order
to.explain the importance of -energy education, describe the
content of and rationale for a comprehiensive energy education
program and provide suggestions for implementing energy educa-
tion programs, at minimal cost. The publication is directed to
state-level education policymakers (govemb‘rs legislators, chief
state school officers, state board of education members, state
energy office directors), locat-level edud tion pohcymakers (super-
intendents, building administrators,-locdl, school board members);
members of education, political and consumer organizations;
representatives of business and indystry; and program implement-
ers, including teachers, who are concerned with preparing students
and citizens to understand the complex ever-changing “enegrgy
situation. .

During an era when policymakers must make difficult decisions
about essential and nonessential curricular topics, political and
education officials and program implementers can benéfit from a
discussion of energy issues and a consideration of the objectives of
a comprehensive energy education program, including strategies
_for implementation. This document is designed to assist such
persons understand why energy education is 1mp'6rtant ang how it
can fit into virtudlly any curricuiar structure. It does not attempt
"0 provide specific answers or solutions to the mamy energy-related
questions facing society. Instead,.it suggests how these important
issues can be approached in an objective learning environment.
Readers are also invited to use the companion document, Energy

'Education. A Policy Development Handbook, Wthh was devel- -

oped to help formulate appropriate and usefuB energy education
pohcxes

-

This' document is divided into three major sections. The first _

section, '““Why Is Energy Education Important?” provides back-
ground data on energy issues. The second section, “What Are the
Objectives of a Comprehensive Energy Education Program?”

v




describes six-‘fundamenta} objectives ‘of epergy education and
provides a‘'rationale for each.fThe third section, ‘“How Can Energy
Education Be Implemented Effectively?” provides several guide-
lines for state and local action, stressing low-cost alternatives. The
Appendix identifies selécted sources of information that may be
useful in developing and implementing energy education programs.

Energy Education. Why;, What and HOw has been prepared by the
State Energy Education Project at the Education Commission of
the States. The project, funded through Grant Number DE- FGO5-
80IR10903 from the U.S. Department of Energy, provides
assg{ance to states in .developing and implementing energy
education policies and programs. The State Energy Education
Task Force, chaired by sthe Honerable Richard D. Lamny, governor
of Colarado, has guided staff in carrying out project activities and
has gssisted, in the development of this pubhcatlon (Task force
members and alternates are hsted on the inside covers.)
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. Why s En,e'rgy‘ Education Important?

The physical well-being of mankind is affected by soctety’s °
response to the chaNenge of providing sufficient energy to satxsfy
basic human needs without unduly harming the environment. It is
important that people understand the energy challenge so that
they may be able to consider and help develop responsible
alternatives. Education plays an 1mportant role in preparing
students and ¢itizens to participate in the decisionmaking process
and to adaqttb changing energy-usé patterns.-~

The desire to improve t&hnological convenience had been a
natural response to living in the 1ndus\tr1al age. However, it has
created a society with escalating demands for large quantities of
high-quality energy fuels. Two of these fuels, petroleum and
natural gas, were used to satisfy over 70 percent.of the total U.S.
energy demand in the late 1970s. Yet these two fuels represent
only 8 percent of the total domestic proven reserves of all Tossil
fuels. (Coal accounts for 80 percent, and shale oil accounts for 12
percent of proven domestic reserves.).This has resulted in a heavy
dependence on foreign petroleum asa pnmary energy source.

Figure l illustrates the U.S. consumption of energy, by fuel type,
for 1980. Figure 2 indicates how that’ energy was consumed by
energy use sector. '

Prior to the 1973 OPEC (Organization of Petroleum. Exporting
Countries) oil embargo, decisions about the d;velopment and
utilization of energy sources generally were rnade in the economxc
marketplace based on the assumption of plentiful, inexpensive
fossil fuels. Li?tle thought was given to national or.international

supplinlimitations of those fuels. The increasing national demand
for petro Outsyripped domestic supply inthe early 1970s,
causing a heavy.U.S. reliance on imported oil. This dependence has _

sigfificantly #fected the U.S. international balantice of trade, v

contributing to inflation at home and influencing military policy
and stability in the M1ddle East. These hlstoncal trends and recent
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Natural Gas
26.9%

Coal 20.4%

0il 44.8%

s+ Total consumption = 76.2 quads* per yoa( v
{Source. U.S. Department of Energy, Energy Informauon Administration, 1981)

*One quad 1s one quadriilion {1015) BTU's. One BTU (British thermal umt) s

the,amount of heat necessary to raise the temperature of 1 1b. of water 1° S

fahrenheit.
-
A
N -

‘iﬁtemationalt developments illustrate the integral relationships
among energy Supply and demand, national security and “the
international economic system.
1}

In the past, transitions from one principal energy source to
another were motivated primarily by the desire for-a higher
standard of living and made=possible by technologlcal advances.
* However, today the need for another transition stems from the
diminishing domestic reserves of petroleum and from a need to
decrease our national vulnerability to the whims of -foreign
. supphers

. Indeed; the next transition has alréady begun. Yet many knowl-

“edgeable a ible individuals cannot agree on an appropri-

ate energy mix for the riew era. In fact, there is even a lack of
agreement as to whether any tramsition is required, Citizens are
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Total consumption = 76.2 quads® per year . lﬂ‘
{Source. U.S. Department of Energy, Energy Information Administration, 1981)

*One quad 1s one quadniilion {1015) BTU's. One BT, (British thermal uhu) 15
the amount of heat necessary to raise the temperature of 1 Ib. of water 1°
fahrenheit. "
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qubarded by the media almost daily with conflicting reports of
dwindling reserves of petroleum and projections of new reserves
from undeveloped fields. Scientists and advotates extoll the
virtues of dbtaining oil from shale, gaseous and liquid fuels from
coal,.heat and eleetricity from the sun, power from the wind,
alcohol fuels from crops, energy from nuclear fission and heat
from hot, dry rock deep within the earth’s crust. People read .
about the 21st century commerclallzatlon of nuclear fusion and
hydrogen fuel — “the fire in the water.” They hear projections of
productién-and cost for nuclear and solar technologies — no two .
of which seem to be the same — from public and private agencies
and from special interest groups. Many wonder what happened to
Project Independence and to the ‘“‘energy crisis” which was once
considered “the moral equivalent of war.” They wonder whetlter
our domestic energy problems art real or contrived and whether it

g
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is still necessary to conserve energy in light of the drfferent
perspective of a new Administration.

{

Given the extent to which available information is inconsistent —
and often contradictory — no one should wonder that a 1980 U.S.
Department of Energy opinion poll determined that 65 percent of -
the respondents. considered the energy problem not serious. Other
recent polls and .national studies have indicated a lack of
knowledge: about energy sources and sdpplies, the extent of U.S.
reliance on oil imports and the viability of alternative technolo-
gies.! In short, the US. may be in the middle of an energy
transition, apparently without a clear goal in mind, and its citizens
appear ill-prepared to assist in determining appropriate obJectrves

and strategies. . .

k)
In order. to avoid chaos and to facilitate public understandmg and

cooperation in whatever changes lie ahead, the active involvement
and participation of state. federal and local policymakers: .the
business sector. the energy industry and lay citizens are required,

. particularly since energy-related change will affect virtually all

Americans. Public knowledge of the availability of energ? soufces,
the applicability of different sources to specrﬁ,c ‘tasks, the
developmental lead times for various resources and teciinologies,

_associated economu. and environmental costs and attendant

societal . effects is prerequisite to informed decrsronmakmg and
future planning. Therefore, although no definite solyfions are
obvious at this time, educators must contribute to t)ry!eventual
resolution of the energy problem by presentmg the issues fairly in
the classroom ~

Ironically, increasing energy costs are eroding school district
budgets and, consequently, the financial capability of the schools
to develop the comprehensive energy education programs that are
needed. Furthermore, since energy education programs in most
states have been supported largely with federal money, there has
been a lesser incentive for, financial commitment to energy
education by state and local governments.. However, changing

federal policy and budget priorities have reduced federal support

!National Assessment of Educational Progress, Energy Knowledge and
Attitudes, Report No. 08-E-01 (Denver: Education Commissjon of the States,
December 1978), p. 27: Daniel Yergin and Robert Stoban‘g.h eds., Energy
Future, (New York: Ballantine, 1980), pp. 271, 454

v




% * *.
for energy education severely. Unless state and local governments
accept the fiscal responsibility for sustaining these programs, a loss

, of continuity and efficiency in administering the natlon s energy
- education effort will surely result. |
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“ll. What Are the Objectives of a
Comprehensive Energy Education
Program?

. The goal of energy education”is to enable ‘people fo understand

. basic enftgy concepts in order to .make infotmed decisions

regarding "energy development, utilization and conservation, know-

“ing about options and their trade-offs. The following six objectlves

are components of a;:mpprehensxve energy educatxoh program
designed to meet thlS goal.

- E—

Object e 1. To Enable People (
to Understand the Natureand = . -
Y Importance of Energy

*

*

Rationale .
A knowledge oT the basics of energy is a prerequisite for wise
decxslonmakmg Pr1nc1ples of eriergy efficiency, based on the laws
of ‘thermodynamics, can be applied to daily living oqu if those
principles are adequately uhderstood. Energy does not seem to be
an important topic until people understand why energy is essential
to their daily lives, realize the variety of energy sources, and learn
of the applicatiqn_of specific sources to various tasks. It is only-
after graspmg these basic facts that U.S, citizens can. fully
appreciate "the ramifications of using imported petroTeum as the
driving force of the nationa] economy.

. Contem Description

The fundamentals of engrgy incluiits}diff‘erent states and forms.
The two sthtes of energy are potefitjal —-at rest — and kinetic — in
actlon Heat, light and.motion are forms of kinetic energy, while
eledncal chemical and mechanical are forms of potential energy.

Understandmg the nature and importance of energy requxres an

. awareness of different energy sourTE(mChIdmg nuclear, solar,

[Kc
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hydro and» fossil fuels), as well as the ways in which individuals
and society depend upon energy for such purposes as transporta-
tion, manufacturing, heatmg and cooling. ¢

A basic understanding of energy also includes energy flows: how
energy is extracted, refined, distributed and used. An example is
the natural gas system that involves wells,iﬁeatment plints,
pipelines and a variety of final uses, such as space and water
heating. - . '

Obijective 2. To Provide Information
About Changing Supply and Demand Factors -
for Various Energy Sources

Rationale )

Historically, supply-demand ecpnomics\has been used as a basic

tool for deCISlonmaking in our industrial society. While govern-
ment-imposed pricing regulatlons have affected the operation of
the economic marketplace, nevertheless, w&fl energy producers

have usually been able to meet consumer demand at prevailing
prices. New information concemmg possible limits of domestic

supplies of traditional energy sources raises serious questions
about producers’ ability to continue meeting energy demands.

How long will fossil fuel resources last at present rates of
consumption? What mix of energy sources will supply energy
demand in 10 years, or 20 years? To what extent can sQciety ’
depend on renewable energy sources? The answers to these

questions must be based on the best available information about

present and projected energy supplies, taking into consideration

anticipated demands from all use sectors. Public knowledge of the

applicability of various energy sources to specific tasks, develop-
mental lead times and differént supply and demand factors aré
prerequisites to future *planning and maximum citizen in-
volvement. M

Content Description \

Each energy source is charactgnzed by its amount, its ability to be

converted to a useful form and the demand for that particular
energy source at different price levels. The relative cost arfd

usefulness of various energy sources are major fac&rs in determin-
ing their actual supply and demand at any given tlme

16
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‘Historically,'societiés have switched from one primary energy

source to another, such as during the early 20th century when oil
replaced coal as the nation’s primary fuel due to the increased
demand Yor a liquid fuel and.because oil was in abundant supply.
Now that the supply of oil is generally recognized to be limited,
additional gnergy is being sought from alternate sources through
several new technologies and methods of conversmn Simultane-
ously, the viability of traditional*sources, mcludmg coal, is being
re-evaluated. '

World demand for energy has been increasing exponentially due to
growth in both population and energy consumption per capita.

(From 1890 to 1970 world consumption of crude oil grew at a

_rate of 7.04 percent a year. At this growth rate, total demand for

crude oil doubled approx!mately every 9.8 years.?) While conser-
vation has helped limit the increase in per capita energy
consumption in the United States, annual energy demand can be
expected to grow, although probably at a lesser rate. The Public
Discussion Package for the Third National Energy Pldan stated that,
“As a result [of higher oil'prices], overall energy consumption is
projected to grow at slightly more than one percent per year from
1979 to 1990.”3 While experts dlsagree over the size of various
energy reserves and over the amount of time required to consume

* them, they do agree that the supply of fossil fuels, our major
., traditional energy source, is finite. Therefore, meeting increasing

demands poses serious challenges for the future.

X . Objective 3. To Prepare People

s to Consider the Local, Regional,
National and International Implications.
o of Different Energy Sources
Rationale ~

Students and other cmzens mustrknow about the various impacts
of alternate energy sourcesln order to play a meaningful role in

2AlberE_A. Bartlett, “Forgotten Fundamentals ‘of the Energy Crisis,” Journal
of Geological Education, 1980, vol. 28, p. 8.

3U.S. Department of Energy, “Public Discussion Package for the Third
National Energy Plan: Notice of Public Hearings and Staff Working Paper,”
March 1981, p..5.

»




determining energy policy through the political process. qusessingT
sufficient factual information, they can be encouraged to partici-
pate actively to ensure that their views and concerns ‘are
represented adequately. )

.

Content Description . '
The extraction, production, distribution and utilization of differ-
ent energy sources have differing economic, political, social,
renvironmental and technological impacts. These impacts vary
3ccording to geographic region, economic sector, and socio-
economic characteristics of energy users.

Economic impact. The price of energy and the quantity con-
sumed determine its total cost. While energy prices are dependent
on extraction, processing and distribution costs and on state and
federal pricing regulationﬁ they are also sensitive to changes in
demand. Total costs for space heating and cooling are generally
- higher in regions with extreme high ot low temperature condi-
tions. For example, northern regions require increased energy
supplies (predominantly natural gas and heating oil) during the
colder winter season, and the Sun Belt needs more electrical
energy for air conditioning during the sunfmer.season. Many
western states produce more energy than they use and primarily
rely on nhatural gas for home heating. In contrast, the northeastern
states use more energy than they produce and rely on petroleum
products, imported from other regions and other nz;'tions, for
home heating. Hence, the absolute amount of energy consumed,
its source and its price varyf{s% lly and geographically.
- NTTTT—
Energy costs affect the price of goods and services that require
energy for production and/or distribption. Therefore, rising energy
costs have had a significant inflationary impact on the world
<conomy in recent ‘years, And because of—differences in the
amount and type of energy us¢d by 'various economic sectors
{government, business, “industry and households), the economic
impact of changes in energy pricé and availability has not been
uniform. ~ ‘) ’

+

s . . .
The existence of international discrepancies between energy
availability and ,consumption;is’f'an important factor in the
international economic picture, a}“'fecting the balance of trade
among energy exporting nations and energy importing nations.
‘ > 18
] - v
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And, a nation’s economic relationshi'ps with other countries
influence the strength of domestic industries and the relative costs
of googs and services to its citizens. : /

Politigal impact. Varying degrees of government control and
taxation are associated with_different natural resources and
technologies. Federal, stale an\d' local government all have been,
involved in regulating cost, production processes and price§
through such means as environmental impact standards, severance
taxes, requirements for community service assistance, location
incentives and pricing regulations.

There are also major international and domestic political factors
associated with the use of energy. For example, the use of
imported petroleum significantly affects the international balanCe
of power and national security. Domestically, the mining and
distribution of coal and other fossil fuels have raised issues of
regional inequities in the availability and price of energy, which
underlie the current debate qver state-imposed severance taxes.
Another issue is federal policy governing the development of
energy sources on public lands.

r Sogial impact. Lifestyle is closely related to engrgy production
and usage patterns. Social impacts vary acc’ording to one’s
geographic location and economic characteristics, The physical
structure qf industrialized society - its sprawlinig suburbs,
shopping centers and interstate highway systems — resulted in part

) fr’om the mobility offered by the automobile, which is almost

- totally dependent on one specific energy source, petroleum, As
petroleum prices escalate, mobility is becoming more dependent

) upon one’s ability to pay. Even people'who do not rely upon

' automotive mobility are indirectly "affected by petroleum prices
and availability in -the form of price escalation and/or relative .
scarcity of a wide range of products and services that use’ .
- petroleum for production and/or distribution.

3

The escalating price of heating fuels raises additional social issues. .
The most severe of these is the problem og equitable treatment for
the poor and elderly who lack the gcg;‘tjgnary funds to pay

% .

Proximity to resource extraction and processing causes additional

) . ' AW 1 . |

higher casts.
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. social benefits and qosts. For,example, the new demand for great
amounts of western coal creates large industries with related jobs
— and adwmpanying demands for housing, schools, community
and social services. And because families moving to energy boom
towns frequently expenence negative symptoms of dislocation,
the requirements for community and social services can be both
acute and expensive.

Enviroriinental impact, Different methods of energy extraction,
production, distribution and use affect the environment in varying
ways and degrees. Such impacts tend to generate considerable
public cohtroversy when long-term effects are difficult to assess
and when large expenditures are necessary to mitigate adverse
impacts. Obvious examples include strip mines, oil-and gas
pipelines and nuclear waste disposal. The potential “greenhouse
effect” from accumulating hydrocarbon waste is*€urrently the
subject of extensive scientific inquiry. '

.

[N

Techno[ogical impact. The technologies needed to utilize differ-
ent energy sources efﬁcxently are at various stages of research and,
development While the bum n’g of wood“or coal is a simple and
mexpensxve technology, makmg the breeder reactor a viable
alternative requires extensive - — and ‘expensive — government-
sponsored research. Will the most productive and cost-effective
solar alfernatives be the photovoltate- cell or the heating and
circulation.of water or air? How will furtheidevelopment in the
use of geothermal energy affect areas where that source js

N available? And, will inventors find a satisfactory substitute for the
gasoline-powered automobile? The future viability of our alterna-

_ tive energy sources depends upon the answers to these and other \
< questions being asked in the public and private sectors.

- Obijective 4, To Provide Information
Tee About Conservation i

o~./‘-'

Rationale - . ,

The meaning of energy ‘conservation and its, importance must be
understood before we can achieve its inherent objectives. Conser-
vation is an essential component of our nation’s energy policy and, J
when understood as the avoidance of waste, it is bdsic to our
national philosophy. Yet there are many questions and concerns

- »
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abouit the best ways to motivate the public to conserve energy.
For eXxample, should the federal government promote conservatlon
through tax incentives and interest-free logns? If conservation is?
driven by economic factors alone, what will happén to the poor
and elderly who may not be able to pay for conservation'
measures, regardless of payback period? And, because schools

"cannot pass higher energy costs to their clientele, what will happen

to school budgets? If we conserve through large-scale recycling
programs, how will employment be affected? Should thg govern-
ment force fuel conservation through regulation of automobile
efﬁcxency and insulation standards? Energy conservation included
in an education program can be viewed as an opportunity to”
consider, but not necéssarily answer, these important policy
questions. ' "

¢

Content Descnptlon .
Conservation is the wise and efﬁcxent use of energy. A‘IﬂTough the
extent to which conservation can reduce total energy demand is
open to question, curbing demand can help limjt rising energy
expenditures and prolong the life of finite ‘reserves. However,

, whether or not actual cost savings can be realized depends upon

"how much energy is saved and how much energy prices escalate.’
Teaching about .conservation requires discussing its purposes and

. explaining practica] techniques that can be zg)phed at school, at

home or in the commumty I o
Objective 5. To Prepare Beople
to Make Personal and Sqcietal Decisions.

Related to Energy Supply Disruptions
Rationale ‘
Based on knowledge of the likelihood of energy supply disrup-
tions, practical contingency plans on both the personal and
societal levels should be developed as valuable eme¥gency strate-
gies. An understanding of the implications of energy supply
curtailments can enable mdl_wduals to respond médre -effectively
and efficiently should it become necessary to use such plans.

Prépari make decisions in the event of a’ comntunity,
state or national disruption poses several important questions:
What mlght be the impacts of different potential efhergenqes"
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. Which energy supplies are most vulnerable to interruption? What
o activities should be curtailed? Should all energy-use sectors be

asked to redute consumption*to the same degree? Is® closing,

schools an effective strategy to help meet the communﬁy shortfall

or are there better options? Developing wise answers to these
strategic questions requires an informed citizenry.

~
o

Content Description , T
According to a recent report of the U.S. Senate Committee on
Energy and National Resources, “A major oil supply disruption
within the 1980s is considered a likely event.”® Curtailments of
conventional energy supplies (natural gas, fuel oil, gasoline and
electricity) on regional or local bases have occurred in the past and
_could recur with little warning. Yet the production dnd distribu-
tion of‘essential_ goods and services depend upon a consistent
energy supply. The extent to which supply disruptions affect
eneigy consumers is contmgent upon the amount and type of
enengy used and the Txtent and nature of the disruption. For
example, a shortfall in the supply of imported crude oil would
have “greater implications for regions and mdustnes highly depen-
dent on oil as a primary energy source than fotr those dependent
on a domestic energy soﬂrcegrgh ascoal. ' >

ha

Objective 6. To Prepare People

for Energy-Related Careers and

To Become Energy Conscious
l - . in Other Career Fields )

-

-

Rationale .

One of the traditional roles of education is to prepare mdu_gduals
to become productive, self-supporting members of socxety, able to
chgose. among career options and possessing the reqursne knowl-
edge and skills for the selected vocation. Among these, career
optxons convenhonal and developing énergy technologres should
not be overlooked. For example, there is an increased demand for
individuals possessing vocational/technical skillsin such fields as
solar- heatmg and cooling and energy management. Meanwhxle, >

. 4“Executive Summary of the Geopolitics of 011, Scrence Magazme vol:
December 1980, pp.-1324-1327.




awakeness of energy and energy conservation must also be
encouraged. in persons entering or engaged in existing fields,.
including the -building trades andgother businesses and industries
attempting to cut energy costs while maintaining and/or increasing
productivity. .

Content Description - , 9
Continuing developments in energy use and production have
_created new career opportunities. Large-sscale use of alternative
energy sources and conservation technologies should create jobs in
previously nonexistent fields, such as residenti energy auditing.
Due primarily to rapidly increasing energy coWs, conservation
skills are being sought by energy-intensive businedges ahd indus-
tries. The research and development of both new\and existing
energy sources, such as nuclear and solar, present addittponal %reer
opportunities for today’s students.

.
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ll. How Can Energy Education Programs
. Be Implemented Effectively?

)

L W L . ’

. This section suggests guidgjs for program dqyelypers interested
either in establishing an energy education program or in modifying
or adapting an existing program to emphasize a consideration of
energy issues. The implementation strategies in gthis section ,
emphasize those that require minimal additional costs and
maximal use Qf existing education resources.

Guideline 1. Cost-Effectiveness

Limited federal and state support for program development
combined with school districts’ tight budgets necessitates the use
of cost-saving methodswind techniques whenever possible. There-
fore, an energy education program must be developed as econom-
ically as possible while maintaining quality standards. Existing
resources, information and expertise, should be located and used
whenever they are relevant and appropriate, thus avoiding duplica-
tion of effort and unnecessary expenditures. In most states there
are agencies “that may have developed or collected - energy
education materials. These include state education agencies, state
. energy offices, public mformat10n branches of transportation or
highway departments, economxc planning ‘offices, pubhc utility
commissions and legislative service offices. Other possible sources
of help are state colleges and universities, vocatxonal/techmcal
institutes and business and industry associations.
There are a number of po'tqptial energy education resources at the
local school district or commiunity level. Many energy and utility
companies provxdafree materials, guest speakers, in*kind contribu-
tions and/or funding for such things as teacher inservice programs
and student field trips. Community colleges, public libraries, civic
groups, city and county goversments and other community-based

.
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public interest groups often Gan provide assistance in locating

human and material resources. ,
A school or school district energy committee, Composed of
teachers .students\ parents, administrators, ind‘ustry leaders and
‘other community representatives, can be formed to contribute
local talents and interests to both energy education programs and
energy management programs designed to avoid a portion of the
school’'s rapidly increasing energy bills. This committee can
undertake the responsibility of reviewing exemplary program
models and materials that could then be modified, if necessary,
and used to meet the identified -needs of local students and
facilities.

.
e

t

Free materials are available from several national organizations and
federal agencies, as listed in theé’ Appendix. Energy information is
also obtainable. from federal sources other than tRose directly -
responsible for energy or education programs. For example, the

" Department of Agriculture’s Cooperative Extension Service can >
provide useful information in such areas as residential and small
business energy conservation, home economics and transportation
fuel efficiency. Other departments involved in energy include the
Department of State (information on global implications of energy
use and production, location and amount of energy resources), the
Environmental Protection. Agency (environmental impacts.result-
ing from the extraction and utilization of various energy sources
and related federal standards), the Department of Transportation
(transportation fuel’ efficiency), and the Community Services
Administration (energy conservation for the poor and elderly).

Finally, the adoption of a statewide or local school district policy
supporting energy education may provide teachers, administrators
and students with the incentive to 1nvest1gate energy issues in
ex:stmg umts of study. '

. -4 v »
Guideline 2. Curricular Considerations - .

Thére are different strategies for including energy education in an
often overburdened curriculum. A comprehensive energy educa-
tron program should reflect an awareness of the interdisciplinary  °.
nature of energy. Teachers can examine existing subject areas to .

1‘ . . 12% \ .' ._;
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- ¢ . * . . . .
find appropriate opportunities for discussing energy as a basic

factor in several, if not all, subjects. For example, in_history
students can study about the discovery-of the internal combus‘tid(r‘r\\
engine and the impact of automotive production in the A'merlcan

'labor movement; in English, energy policy issues can be essay /

subjects; in mathematics, exponential curves can show changing
energy demand, in social studies, the relatidonships among energy
exporting and’ importing nations can. be examined; and in
economics, the impact of petroleum prices on the national rate of
inflation can be analyzed.

Energy is an excellent theme around which, to build an interdisci-
" plinary curriculum, In planning interdisciplinary courses, cooperat-
mg subject-area %t rs should seek opportunities to pursue the
*ways in which théContent of their particular disciplines relates to
core epergy issues In lieu of entire multxdxscxplmary courses,
enrichment activities or joint discussions with other classes can bc
implémented.
L d . ' ! . Y .

In order to meet the identified objectives of an energy education
program and to achieve both continuity and a graduated approach
to more abstract energy concepts, atfention must be paid to scope
(the breadth of content) and sequence (the logical ordering or
building 6f concepts 4hd information). The first step in desxgnmg a
comprehensive energy education program is to determine what
concepts and information are to be presented during which grades
and within which academic disciplines. Theﬂsz-nodules, or units,

__ can be located or developed that present the desired content at the

’

appropriate degree of difficulty.

Historically, most energy education programs have been designed "
for integration into the existing curriculum. Easily integrable
modules provide educators with a relatively simple way to
incorporate energy concepts into their classes, This process is
called infusion. (With teacher assistance, the National Science
Teachers Association’s Project for an Energy Enriched Curriculum
has developed such units, as noted in the Appendix.) '

However, it may not even be necessary to infuse existing courses .
with energy concepts!nstead it may be sufficient merely to gl%
more emphasis to energy-related parts already present in current
curricular components. This approach is most possxble in the fields .
of science and_social studies.

17 B
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>\352cial c.o’utSes dealing with energy can be developed, providing an
opportunity to study energy use and production in gredter detajl.
For example, solar energy, nuclear energy, conservation tectl
niques, energy management and other single topics have been
taught as special or elective courses. Vocational education at high
school and college levels is an area where specialized programs
have been established to meet an increasing demand for energy-

ted job skills. ) )
Y ‘ . .
{

Guideline 3. Objectmty

In order to be truly valuable and useful an energy education

program must be obJectxve and impartial. It must be designed to’

vide factual information enabling people to draw their own

. conclusions and to make more informed decisions regarding
energy questions and issues. No single energy source should be

" favored over others, just as no particular political party should be

favored in a political science class. If informiation is presentéd with
a bias toward a certain energy source or production and
distribution methodology, an attempt should be made to recog-
nize opposing opinions. When considering controversial energy
issues, progrant developers should establish a balanced approach |,
with viewpoints from several perspectives, thls allowing the
education process to promote inquiry and to stimulate an
appreciation for altemative solutions.

In developing and selecting programs, it 1s important to include a
coalition of teachers, school administrators, industry representa-
tives, parents, students and community leaders, perhaps in the
form;érsehdol or school district energy committee, as described
aboveAinder “cost-effectiveness.” In this way a greater diversity of
technical and policy options can be considered, and the concerns
of individuals and org'anizations having different viewpoints will
not be overlooked.

When conte‘mp\ating altematiVe_enérgy use patterns, thetprinci“ple
of objectivity démands that students weigh the interrelated social,
economic, political, technological and environmental implications
of ‘each of those patterns. .

J _:’: '1827




Guideline 4. Relevance
. \
. ' ]

Energy is a relevant topic because it pervades most aspects of daily
living in an industrialized sociéty. A personal understanding of the
importance of energy may be achieved by focusing on local, state
and/or regional energy concerns. Students can examine how
energy is supplied to their community and how it is being used.
What are the local and state energy-use sectors and how does their
consumption compare with other states or regions? How are these
particular energy supply and demand patterns affecting local
political, economic and environmental conditions? Raising these
questions will often present students with many learning opportu-
nities, in existing subject areas, such as geography, science,
mathematics, political science and economics. New and emerging
energy-use technologies, as well as major changes in national
energy policy, necessitate revisions in teaching materials and
course content whenever necessary. An ongoing process of
evaluation and réfinement is necessary to assure the'continuing
viability of energy education programs. ;

*
- -

Guideline 5. Teacher Preparation and Participatiop-

The involvement of teachers in the development of a workable
energy -education program is essential if energy concerns are to be
dealt with in the schools. Teacher colleges and university
departinents of education can initiate an awareness of the need to
integrate energy topics into different areas of specialization.
Proceedings from the Second Annual Practitioners Conference on
Energy Education, convened in 1979 by the National Science
Teachers Association in cooperation with the Hlinois Board of
Education, the Illinois Institute of Natural Resources, the Edison
Electric Institute and the Shell Company Foundation, stressed this
point: Lo

Teachers must be energy literate if they are to enthusiastically and
effectively teach about energy. Therefore, inservice training in energy
education is crucial and should be instituted for teachers of all grades
and discipljnes. An ideal teacher inservice model should include
awareness, concepts, application, implementation and evaluation of
technical information and energy education materials and methods.
Teachers should be familiarized With available energy education

.28
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materials and methods for local curnculum adaptation and/or mfusron
into their programs.5

-

Teachers I:epresenting diff’erent disciplines and grade levyels can
make valuable contributions to the development and formulation
of a schoolwide energy education program. Personal involvement
fn preparing a lesson plan or course outline can impart a sense of
enthusrasm The 1nterest and involvement of teachers is essential
to 1mplement an effective energy educatron program, regardless of
the quantity or quality of pnnted or multrmedra materials
produced or utilized.

Teacher inservice programs are excellent opportunities for state
agencies, colleges and universities to assist- 1)0cal school districts in
_the developrpent and implementation processes. Coordination and
cooperatro among local school districts and state agencies are
.essential for carrying on comprehen51ve teacher preparation
programs'at minimal cost. .

N o 1 i . . N
State education agencies and energy offices, in conjunction with

described in Energy Education: A *Policy Develo[nnent ind-
book.® They can act as conveners or catalysts, provi nical
assistange, resources, informatro‘n and guidance. ey o

Whrleaa plethora of human and material resources are avarlable
teadhers must learn where and how to find needed assistance. The
. following Appendix is a tool to begin that process Entries have
been selected that provrtle free or inexpensive materials on a wrde

*ange of topics.

'1at1ng a supportive statewrde energy education polrcy, as °

SHelenmarie Hofman and F. Gene Miller, eds., Second Annual Practitioners *

"Conference o¥ Energy Education Proceedings (Washington, D.C.: National

Science Teachers Association), 1980, p. 12..

ﬁld

gl

. SEdith M. Petrock Report No. 142 (Denver Educatron Commission of the

States, August 1981). -

-
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" Appendix: 'Resource Bibliography

. 4

e organizations listed and the services they ptrovide are based on
"~the most recent information available (July 1981). Care was taken
to present a balance of agencies from the public and private
sectors and to include sources of information on specific energy
alternatives. Further information on topics of regional or local
interest can be obtained from the state and local resources
discussed in the previous sectionz ‘ '

The following organizations are listed alphabetically and include
both government and industry Sources that may be useful in the
development of energy education programs. This list-is not a
complete compendium of resousces. Instead, only those govern-
ment agencies, trade associations and othﬁg organizations pri-
marily designed to provide energy and education information and
assistance have been included. :

Alliance to Save Energy
T}'xe Allianice to Save Energy is a private, nonprofit, bipartisan organization. It
was , established to promote energy conservation and to develop and
implement public education and technology@nterchange programs designed
to reduce energy waste nationwide. :

The Alliance is involved in several .education-related activities, including
conducting research on energy conservation; developing and distributing
newsletters, books, pamphlets and films for television and education groups;
and producing materials for newspapers, magazines and radio. The Alliance
" also provides speakers and panelists for conventions, conferences and
seminars. For further information contact
Alliance to Save Energy . | :
1925 K Street NW, Suite 507 ‘
Washington, D.C. 20006  ~
(202) 8570666 . —

American Gas Association (AGA}'

AGA has an Educational Programs Department that produces free materials
for teachers that are available through local natural gas companies. A free

21
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catalog of printed and audiovisual materials appropriate for K-12 students is '
available from AGA.

. For more information contact a local natural gas company or the following:
Educational Services
. American Gas Association
- 1515 wilson Blvd.
Arlington, Virginia 22209 s
- (703) 841-8664

-

Atomic Industrial Forum (AIF)

¢

AIF 15 a nonprofit international management association representing
Nrgamzations interested and involved in commercial nuclear energy. Teachers
may order up to three copies of reprints of articles related to nuclear energy,
sets of AIF brochures and a “Teacher Packet on Nuclear Power” at no cost.
For further information, contact
Education Services
Atomigc Industrial Rowf; Inc.

7101 Wisconsin Avenue O
Washington, D.C. 20014 SN
(301) 654-9260 . ‘

The American Petroleum Institute (AP1)

A
API is a trade association representing over 300 oil companies. It is designed
to disseminate information about virtually every aspect-of the petroleum
industry: exploration, production, transportation, refining and marketing.
API recently published a second edition of Looking For Energy?, a catalog of
information resousces for energy educators from both the private and public

sectors. Eree copies of the catalog and further information about AP/N{ be
'S

obtained from
American Petroleum Institute
Publications and Distribution Section
2101 L Street NW
Washington, D.C. 20037
(202) 457-7160

Conservation and Renewable Energy Inquiry and Referral Service
(CAREIRS)

. >
. CAREIRS is responsible for providing information and referral services to the
general public on all renewable forms of energy, including solar, wind, hydro,
photovoltaics, bioconversion and conservation. CAREIRS assumed the
responsibility of the Solar Energy Redearch Institute (SERI) in Golden, Colo., *
for public information dissemination about renewable energy. (As awesult of
recent policy ‘changes, SERI will only provide information about their
. research and development activities to specialists and technicians- involved in
sirnilar research.)

- 2 g4 ..
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CAREIRS is the successor to the National Solar Heating and Cooling
Information Center, originally a contractor for the U.S. Department of
Housing and Urban Development. For further information contact

Conservation and Renewable Energy

Inquiry and Referral Service

P.O. Box 8900 7

Silver Spring, Maryland 20907 ! ‘

1-800-523-2929 (toll free number) / ‘

The Energy and Education ‘Action Center (EEAC)

EEAC was established by~the U.S. D‘epartm'en{ of Education to promote all
phases of energy educationtand sghool conservation activities. It draws upon
federal, state and local resources to assist educators in obtaining technical
advicé, information and other assistance. ‘
EEAC ‘serves as a cleannghouse and has a national information hotline,
provndlng information on conservation, school energy costs, curricula,
Yvocational and professnonal training. For further information contact
Energy and Education Action Center ¢
U.S. Department of Education -
1651 Donohoe Bldg. *
400 Maryland Avenue SW :
: ‘Washington, D.C. 20202 .
(202) 472-7777

. Edison Electric Institute (EEI)

EEI is the trade association of the investor-owned electric companies.
Approximately 200 organizations, genefating nearly 80 percent of all the
electricity of the United States, are members of EEI. EElis recognized as the
cenfral source of information on electric energy and the electric utility
industry fn the United States. . .
EEI distributes a free catalog with abstracts of general energy books,
consumer materials, technical books and references. Multimedia instruction
kits produced by EEI can be purchased through local member companies.
The Institute’s address and phone number are llsted below:

Educational Services

Edison Electric Institute - -

1111 19th Street NW '

Washington, D.C. 20036 ‘

(20?) 826-7400

-

Energy and Man's Environment (EME) .

EME is a nonprofit education corporation partially supported by business,
industry, state and local education agencies and civic organizations. EME ..
works with educators in developing energy education programs designed to

-
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achieve energy literacy. EME has' 15 state consortium members, thh state
coordinators and planning.committees who work to implement programs for_
their respective states. For further information contact

Energy and Man’s Environment ,

7874 S.W. Nimbus Avenue ‘

Beaverton, Oregon 97005

(503) 641.9043

Educational Resources Information Center (ERIC)
ERIC is a nationwide network of 16 ‘information clearinghouses under the
direction of the National Institute of Education (NIE). These centers collect
documents in different areas of education, screen them for relevance and
interest, abstract and index those selected and add them to the
base. The ERIC data base can be accessed’ by subscribing to any of severa
computer systems, such as the Sysfem Development Corporation’s ORBIT or
Lockheed’s DIALOG Information Services data base. ERIC .additions to the
inventory are announged every month in Resources in Education (RIE) for
documents, and Current Index to Journals in Education (C1JE) for journal
articles, which can be obtained from any ERIC clearinghouse. Any agency,
institution or library having a computerized search service capability can
provide assistance in accessing ERIC documents. The primary ERIC clearing-
heuse for energy information is the ERIC Clearinghouse for Science,
Mathematics and Environmental Education. Its address is

ERIC Clearinghouse for Science, Mathematics

and Environmental Education S

Ohio State University

1200 Chambers Road, 3rd Floor

Columbus, Ohio 43212
-~ ¢ (614)422:6717

3

Fogadditional ERIC information contact any of the following centers
Educational Resources Information Center
(Central ERIC)
National Institute of Education
1200 19th Street NW
Washington, D.C, 20208
(202) 254-7934

ERIC Processing and Reference Facility
4833 Rugby Avenue, Suite 303
Bethesda, Maryland 20014

* (301) 656-7923

- +ERIC Document Reproduction Service
P.O.Box 190
Arlington, Virginia 22210
(703) 841-1212
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‘ ERIC Clearinghouse for Social
Studies/Social Science Education
855 Broadway B -
. Boulder, Colorado 80302 )
(303) 492-8434

ERIC Clearinghouse for, Educational Management
University of Oregon .

Eugene, Oregon 97403

(503) 686-5043 .

National Coal Association (NCA)

NCA acts as the national clearinghouse for coal information as well as the
spokesman and advocate for the coal mdu§try .

NCA produces a variety of publications covering many aspects of the coal
industry which can be purchased by non-NCA members. Also available at a
small fee is “Discovering Coal,” an education program designed for primary
grade teachers that explains the significance and use of cedl. For further

information contact {
National Coal Assocxatlon .
1130 17th Street ~

Washington, D.C. 20036

National Science Teachers Association (NSTA)

Through its Project for an Energy-Enriched Curriculum (PEEC), sponsored by
the U.S. Department of Energy, NSTA has produced a series of instruction

. packets for elementary.and secondary schools. Primarily written by social
'studies and science teachers, these materials are designed for convenient

_infusion into existing curricula. They feature a wide range of activities that
encourage direct student participation while introducing basic energy
concepts. PEEC- materials are available from the Department of Energy’s
Technical Information Center. (See page 27.) NSTA also publishes Energy
and Education, a bimonthly newsletter dedicated to the teaching of energy
and science. For more information on NSTA or to subscribe to. Energy and
Education contact

National Science Teachers Association ’ ) ,
1742 Connecticut Avenue NW .
Washing#en, D.C. 20009
(202) 328-5840
,/’T%National Technical Information Service (NTIS) : 3?’ a

NTIS is the central source for public sale of U.S. government-sponsored
%search andwaeVelopment reports. NTIS energy education publications.
clude a free catalog of energy-related reports, Energy Information Referral

* Directory, and Energy Education Materials Inventory. (The latte[ is a
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comprehensive bibliography of materials, including audiovisuals, books,
instruction guides and activities cross-referenced by grade level and subject
matter. ) For.further information contact . ,
TheMational Technical Information Service
U.S. Department of Commerce
5285 Port Royale Road
Springfield, Virginia 22161
(703) 487-4600 o

Nuclear Information and Resource Service (NIRS)

. ' :
Nuclear Information and Resource Service (NIRS) is a national clearinghouse
and networking center for people concerned about nuclear issues. NIRS

. offers Groundswell, a bimonthly newsletter covering the latest industry,

government and citizen action on nuclear issues. NIRS is in the process of

compiling a teacher’s guide to energy, including an overview of different .

energy topics as well as resource listings, bibligraphy and materials adoptable
for classroom use. For more information, contact )
Nuclear Information and Resource Center .
1536 Sixteenth Street NW: . S
Washington, B.C. 20036 -
(202) 483-0045

Oak Ridge Associated Universities (OI}’U)
ORAU is a private, nonprofit association of 50 colleges and universities. It
works with the U.S. Department of Energy, other private and government
organizations and its member institutions to help solve socnetal problems
relating to energy, health and the environment.

The Energy Education Diyigion present&hve educgtion programs dealmg with
various aspects of epefgy to high school students and civic clubs using
teacher-demonstrators with general and specific-subject training.

£
In addition, ORAU offers energy conservation management training and has §
team of energy auditors for schools and hospitals who also do comrparativé
studies for national and state enesgy conservation programs. For detdils

+ contact “

Energy Education Division

Oak Ridge Associated Universities -

P.0.Box 117

Oak Ridge, Tennessee 37830
+ (615) 5763031

Al

*® .
Schoolhouse Energy Efficiency" Demonstration '(SEED)

‘e

..
"

SEED is a public service program developed by Tenneco, Inc..to assist school_ss

in reducing the impact of rising energy costs through effective energy
management programs and low-cost solutions to energy inefficiencies.
" ) ol
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SEED materials available free of charge include The Fourth® R, a. film

L4 4 <

describing schoolhouse energy audits; The Fourth R: Resourcefulness i
School Energy Tonservation, a booklet accompanying the film, describing
school energy problems and appropriate solutions; Something Spectal From
SEED, a classroom guide and technical manual designed to assist “nontech-
nical” persons in conducting an energy audit; and _Something Special for
Teachers, a schoolhouse energy teaching program designed to assist teachers
" in using the school facility and existing curricula to«teach“about energy. For

information write to :

Public Affairs Department "

Tenneco, Inc. v

P.0.Box 2511 - St

Houston, Texas 77001 . :

’ . Technical Info§mation; Center, (TIC), U.S. Debartment of Energy-

TIC maintains an energy data base containing refererices to books, confer-
ences and reports. TIC’s education offerings include pamphlets, brochures,
posters and special packets, such as the PEEC materjals described under the
" National Science’ Teachers Association heading on page 25. At preset, up to
50 copies of the PEEC instruction materials are available by individual title,
free of charge, while supplies last. TIC also maintains an extensive film library
cevering the whole range of Department “of Energy informatiori, For
information or materials contact .o :
Department of Energy )
Technical Information Center ) :
Box 62
Oak Ridge, Tennessee 37830 ©
(615) 576-1308

/
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ECS Energy Education Task Force (cont.)

Alternates and Observers

Charles Bottinelli

President, Energy Information
Associates, Inc.

Denver, Colorado

" Robert Brown -
Director, Energy Extension -
Service

Colorado Office of Energy
Conservation
Denver, Colorado s

Homer Elseroad

Eduéation Consultant

ljams&ille, Maryland

Neal McCormick

Senior Consultant, Facilities -
and Energy ’

Célorado Department of
Education

Denver, Colorado .

Harry Meek

Manager, Energy Assistance e
Office : <

Ohio Department of Education

Columbus, Ohio

Pat Pascoe

Commissioner, Education Commission
of the States

Denver; Colorado

Robett Sampson

Assistant Manager of Program
Planning and Development

Iflinois State Board of
Education -

Springfield, lllinois

Buie Seawell

Governor'’s Legislative Liaison
State of Colorado

Denver, Colorado « B

°®

The Honorable John Sessions
State Rppresentative
1ddho State Legislature
Bﬁoisg, Idahg

Margaret St. Clair
Deputy Secretary of Energy
Executive Office of Energy

_Resources

Boston, Massachusetts v
<

C. Richard Tillis

Director, Office of Energy and
Environmental Education
* Florida Department of Education -
Tallahassee, Florida

Project Officer

Donald Duggan
Division of University and

Industry Programs
Office of Energy Research
U.S. Department of Energy.
Washington, D.C.
- N /
o
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% l-n/ o
.Education Commission of the States "

%

.

The Education Commission of the States is a nonprofit
R ) organization formed by interstate compact in 1966, Forty-eight
: states, American Samoa, Puerto Rico,and the Virgin Islands are
now members. Its goal is to further a working relatlonshlp
among governors, state legislators and educators for the im-
. provement of education. This feport is an outcome of one of
' many commission undertakings at all lévels of education. The

. commission offices are |ocated at Suite 300, 1’860 Lincoln -

! Street, Denver, Colorado 80295. «

. Itis the policy of the Education Commission of the State} to

¥ . take affirmative action to prevent discriminatlon in its policies, !
[ * programs and employment practices.
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