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ABSTRACT

The federal government's role in energy education in
- the United States over the past 35 years is discussed, focusing on
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instructional materials and their development; (3) conceptual
" foundations of energy education materials; and (4) research and
evaluation studies on the effectiveness of the federal government's
attempts at energy education. Ameng the programs reviewed are those
‘sponsored by the Atomi¢ Energy Commission (AEC), Department of Energy
"(DOE), and- the National Science Foundation. Also reviewed is the o
.government response to the Arab-imposed oil embargo, formation of the
Federal Energy Office (FEA), absorption of the FEA and AEC into the
Energy Research and Development Administration, and the eventual
establishment of the Department of Energy. In addition,
government-sponsored efforts at articulating a coherent set of ideas
related to energy education are reviewed. These efforts are reflected”
in such reports as "Fundamentals of Environmental Education," "Energy
Education Workshop Handbook," and "A Conceptual Framework for Energy
Education, K-12." The latter is a detailed outline for curriculum
specialists, textbook writers, and producers-of other forms of energy
curriculum materials. The scope and conclusions of several studies of
- federal energy education programs concludes this document. (JIM)
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The purpose of this paper is to descrihe the part that the Federal govern-
“ment has played over the past 35 years or so in the fleld of energy education in
the United States, and to describe the evaluations that have been conducted of
that effort. At this time of diminishing Federal involvement in both energy and
education, such an hlstorical summary may be both useful and instructive for
those who wish to‘cyntinue the effort on a local basis. ’

> In this paper, discussion of energy education will be 1limited to the realm
of fofmal training. It shall not include the more general "energy education"
efforts such as TV, news relrases, exhibits, etcy which should be called public .
awareness more properly than education.. It will {nclude a discussion of the
Federal efforts at various academic levels,. from elementary school through high
school, vocational school, college, and university levels.

The Federal government has been involved in energy education since at
leagt the late 1940’s. The earliest government—supported energy education
program was conducted by the Atomic Energy Commission (AEC), and focused, of
course, on the peaceful uses of atomic energy. Programs included graduate
fellowships and traineeships in nuclear science, engineering, health physics,
industrial hyglene and industrial medicine, faculty Institutes and workshops for
_college faculty and secondary school teachers, and the production and distribu-

tion of large numbers of booklets and pamphlets on atomic energy and 1ts appli-

. cations.
, In regponse to the Arab~impoged ofl embargo of 1973-74, new Federal ageﬁ—
" cies were established to deal with the "energy crisis." First was the Federal

FaY

.. Energy Office (FEO), which became the Federal Energy Administration (FEA). This

", agency was primarily a policy and regulatory agency, although it did conduct
some R&D as well., Shortly after FEA was. founded, an attempt was made to link
“all thé Federal energy R&D efforts together; the AEC was abgsorbed into a new
research agency, the Energy Research and Development Administration (ERDA),
which existed for a few-years in tandem with (and sometimes in competition with) ~
the FEA,  In 1977, both agencies, as well as the Federal Power Commission, were
merged into a new Cabiner level agency, the Department of Fnergy (DOE). In 1982,
the Administration introduced legislatfon to abolish the Department of Energy,
and to transfer most of its R&D functions to.the Department of Commerce.

. In addition to those agencies whose legislated mi#sion dealt with energy
. specifically, thére were also occasional energy-related programs sponsored by.

—

;zgs" agencles with different primary responsibilities, e.g., the Department of
o - : ’ - '
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tducat Lon and the National Science Foundation. Interagency coordination and
cooperation in such cases wns often a foal more deaired than attained. An add{-
tional complicating factor on the Federal sceme, of course, has been the rapldly

changing set of players (agencles), and sometimes wide swings in energy policy.

_ 1In general, there have heer two main areag in which the Federal government
has played a major role in uvnergy education: training and materials develop-
ment.

- 1. TRAINING v

The National laboratories, which have played an Integral part .in the
government’s energy research for decades,”also had an important role in
federally sponsored energy education. As early as 1947, under the AEC, both
university faculty and graduate students began to be involved In ongoing
research programs at these laboratories. This interaction was not formalized
into a dirﬁctly funded program, however, until 1964, when it was established as
the University/Laboratory Cooperative Program. The opportunity for faculty and
students to become involved in . the cutting edge of energy research has been
fnvaluable to the insgtitutions involved, and has been a great asset to the indi-

~ viduals as well, Programs include faculty research participation, student

research participation (primarily summer), thesis research, student/faculty
geminara and workshops, conferences, visiting lecturers, and return faculty
research visits. The scope of this program can be indicated by the fact that in
addition to the research-related activities, which reach something in excess of
1,000 students and faculty each year, there are several instructional programs

that involve nearly 1,000 additional atudents and faculty annually. The content

of the instruction and enrichment activities {m the University/Laboratory,
Cooperative Program varies with the research going on at the individual labora-
tories. This program is still an ongoing activity of DOE.

In 1948, the AEC established a Graduate Fellowship Program, which provided
financlal assistance to graduate students in the fields of nuclear sdence and
engineering, health physics, and industrial hygene. » The program ended in 1973.
in the.25 years of its existence, a taotal of $25 million was spent to train
3,320 graduate students’ in these flelds. oo :

~ Between 1958 and the late 1960”8, in conjunction with the National Science’
Foundation, the AEC conducted a series of Summer Institutes for high school and
college faculty, in such areas as radiobjology, nuclear science and ‘engineering,
reactor technology, and radioisotope application. :

A program of Graduate Traineeships was also estahlighed by the AEC, in 1965.
This program was initially designed to provide support for graduate students in
nuclear science and engineering. However, as AEC was absorbed into ERDA, and
then into DOE, and as the energy misslons of these agencles expanded, so too the

“.fields of graduate traineeships expanded, to include at ome time or another

radidtion protegtion, environmental science and englneering, fusion, geothermal, .:
solar, conservation and even- the social sciences. More recently, the .program
has focused on support for graduate engineering students. Since its inception,
nearly $10 millior has been spent for more than 1,500 graduate traineeships.
This program has been funded through FY 1983 by DOE. ¢

The AEC was also mindful of the training requirerents of techniciauvs and
skilled workers needed in the nuclear industry. Work.ng with varlous agencles
since 1966, AEC, -FERDA and DOE have supported a highly targeted Training and
Technology Program, which has provided technical training In welding,"

D) . '3
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inﬂlrumouintlnn, otee tn DOEy Onk Ridpe facititien for well over 4,000 men and

wonen,

1n 1973 the AEC began a program then called the Pre~Freshman and
Gonperative Education for Minorities in Enginecring Program (Preface), a
program Later called more simply the Pre~Fréshman Fngineering Program (PREP).
These activies were deslgned to glve minorlity students and women an opportunity.
and an incentive to approach the fleld of engineering. Special enrfchment acti-
vitles are conducted for minortty and female students as enrly as tuntor
high school, ir/olving them in studies which make enginvering a reclistic and
attractive career option. This activity {s funded thro.gh in FY 1483,

. o : -

The Faculty .Development Program was intitlated in 1971 under the AEC, and
cont tnued under ERDA and DOE until 1982, The original intent of this program was
to inform high school teachers of the role of nuclear energy in the prodnction
of electrical power. As FRDA broadened the mission of AEC, the subject matter
of the summer faculty workshops and Institutes wis accordingly broadened to
include a wice varlety of energy toplcs, such as solar, geothermal, fossil,
nuclear, conservation, and energy economics. The National Endowment for the
Humaultios participated for & few years in co-funding projects which brought
{nto consideratlon dimensions of human values affecting and affected by current
gnergy issues, Nuring the life of the program, $9 million was spent in hundreds
of our Natlon’s colleges and universities, and the' program reached over 16,000
teachors. The Administration has not requested funds for this program in
FY 1983, °

several other technoldgy—specific training programs have also been sup~

ported by hOR. 1In 1977, eight universities were selected to house solar

meteorology tralning centers. A speclalized program {n fusion engineering is
supporting a small number of graduate engineering students through fellcuships.
Tralning programs for solar installars were created for contractors, correc-
tional institutlons, and low income communities. A nymber of “tralning programs
were also conducted to train farmers and others in techniques of small-scale
alcohol fuel production. )

2. TEACHING MATERTALS

In a .ontinuing effort to assist teachers to teach about energy more easily,
more effectively and more correctly, the D07 and its predecessor  agencles deve-
loped and distributed a wide range of printed materials for schools at all
levels. Bezinning in 1962, the AEC inaugurated the publication of a large
number of booklets for schools, which later were also widely distributed to the’
general public. Between 1962 and 1974, the AEC distributed over 12 million
coples of the "Understanding the Atom” series, 84 booklets relating to atomic
energy, as well as 360,000 copies of 6 posters. Another 6.5 million booklets

' and pamphlets were distributed by ERDA. .

Two major curriculum development ‘programs were initiated.in ERDA, and con-
tinued in DOE.” The "Project for an Energy Enriched-Curriculum”" was developed by
the National Sclence Teachers Association (NSTA), and by the end of FY 1982
nearly 2 million teacher factsheets bn energy technologles, and 1.5 million
packets of 15 lesson plans for grades K - 12 had bheen distributed. The Project

“for- an Energy Entiched Curriculum was an «ttempt te infuse energy~related infor-

mation into already existing courses through an incerdisciplinary approach. A
secnnd major program, "Sclence Activities in Energy," was developed by Oak Ridge
Associated Universities,, and took a more tands-on, disciplinary approach. In
this program, discovery-type activities were developed for junior and senior

©
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Wlph achool gelomee clasues, to demonstrate the selent{fte principles relating
to energy productton, distribution, congervation aud consumption,  Since the
taception of that prugram, over one million aets of lesson plans have bheen
distributed to teachers. Two golar currlculum projects werv also {nttiated, at
SUNY/Alhany, and at USC, with matertals developed for elementary and secondary
lovels.  Between 1977 and 1982, DOF also published a large number of indlvidual
teaching packets on vartous energy toplea, from geothermal energy to- energy
efficient home appliances. The Admintstration ha not requested any funds

{n FY 1983 for. continuat ton of the DOY currleulum development. program.

The Natlonal Scilence Foundatton funded MIT {n 1975 ta develop "Project

PROCEED" (Program for Continuing ¥npineering Education) which developed a number

ol enerpe=reotated training modules for practicing englneers. ‘The Department of
Fdneation, primarily throuph fts 0ffice of Vocational and Adult Education, spon-
sored gsoveral varricunlum projects to vduvate workers nbhout -energy tareers.

A Nuclear Teehnolopy Sertes of twomyear pastyccondary curricula were developed
for five different kinds of nuclear pawer plant teehuletans by the Technleal
qucation Research Center:SW, of Waco, Texas. "Physics for Technicians" was a
gorfes of high school or posthLondnry physics modules e9peclally for energy-
related teclmfctans,  "Enerpy Conservation and Use Techniclans" was a two-year
sostsecondary program developed by the Center for Occupational Research and

“Dovulnpmunt, Waco, Texas. "FEnergy Conservation Vocatlonal Tnstruction Modules"

were designed to Infuse conservation concepts into vocatlenal instructional
materlals In soeven occapatfonal fields. "Project Effect" was algo a two-year
postsecondary program, for Energy Conservatlon Techniclans, developed by Indlana

JMniversity at South Bend.

3. CONCEPTUAL FOUNDATLONS ' e
o

The content of the teaching materials and other items produced for the
various agencies of the Federal goverament generallv reflected both the mission
of the particular agency and office which were responsible for the product, and
alsn the directlon of natlonal energy policy at a specific time. Thus material
developed by the AEC, for .example, focnsed on "atomic energy, and helped explain
and promote {ts peaceful uses. 'Material sponsored by DOE’s Gffice of Solar
Energy dealt excluslvely with that technology, and so on. At times, this
narrowness of focus led to blas in favor of a partlcular technology.

The first government-wide attempt to articulate a coherent set of ideas

‘relnting to energy education was a paper developed hy the Federal Interagency

Committee on FEducation’s Subhcommittee on FEnvironmental Education entitled
Fundamentals of Environmental Education, (1976, US.Department of Health,
Educatlon and Welfare/Education Division). That report was structured in four
sections:

o the natural principles about the operation of all Farth’s-eco~
systems, manmade, and natural;

‘0 fundaanta]q about the functjoning of the human species in the
Farth s ecosystems .
.
o processes, methods and tools for using these fundamentals for
harmonizing human activitles in Farth’s ecosystems;

¥

o examples of htoad'questions for individuals and multinational
groups alike to solve,

5}
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.Whiln this framework focused on environmental education, energy Qns clearly and

explicitly included. At a later dnte, the same Federal Interagency Committee on
Education requested the Department of Energy to prepare a similar study of the
concepts appropriately included in comprehensive entrgy education . programs.

The Department of Energy first anked the Nationa! Science Teachers .
Associntion, as part of its Project ‘for an Fnergy Enriched Curriculum, to arti~
culate what 1t felt should be included in such a comprehensive energy education
progrim at the elementary and secondary school levels. The NSTA outlfne (for
that i{s really all it purported to be) was flrst published in the Ener
Educatiop Workshop Handbook published in 1978 by DOE. It was entitled a}Major
Concepts for Energy/Environment/Economics Education." Clearly not intended just
for sclence teachers, the content war broken down into aix general areas:

o energy as a basic need (including forms and states of energy,
sources, measurements, forms of energy conversion and flows);

o finiteness of energy usefulness (laws of thermodynamica, limits
to resources, demand patterns); .
o envgronmcﬁtnl effects (of ‘extraction, transportation, distribution,
consumption); ‘ :
o gocletal effects (economic, lifestyle, employment, international
tunequities); - ' ' n i
o energy policy (various roles, cost/benefit consideratioms,
congervation),and

o energy futures {(mid and long term, as well as soclo/economic/
environmental futures). : :

These major concepts were employed in the design of the materials in the NSTA
Project for an Energy Enriched Curriculum, and are reflected in the 15 packets

< already published in inat series, as well as the 25 or so packets which have not

been published by DOE. C

: [ . . .

In an article published in 1978 ("Energy Education and the Three C’s,"
Science and Children) I characterized thc general context of energy education as
{ncluding citizen education, career education, and consumer education (the

WIhree: C’s"). Ciltizen eduration in energy "ought to be as broad as the energy

problem itself. The study of energy should pervade the entire spectrum of edu-
cation, and involve all grade levels. Energy educatlon is relevant not only to
the scliences and social sciences, but to all areas of the curriculum. Energy
education needs to be firmly based in the physical sciences, with a clear
understanding, for example, of the first two laws of thermodynamics. But
neither -the scientist ncr the general public can afford to be ignorant of the
social, environmental und economic factors {nvolved in energy production, use,
conservation, and public policy involved." (Op. cit. p.8.) )

‘sareer education, as it relatés to energy, will help prepare some students
for energy related careers, and all students for careers affected by the
changing energy situation. Consumer education; of course, involves many
pur.hasing and lifegtyle choices. o )

In 1982,. DOE published 4 Cohceptual Framework for Energy Education, K~12,

~ which was produced by Zaterprise for Education, Inc. This more detalled outline

"4 intended as a tool for curriculum specialists, writers of textbooks, and pro-
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ducery of other forms of currfculum material. Tt 18 not meant for the classrojm
teacher; still less for usge hy etudents. Tn funding the preparation of this’

‘report, it was explicitly not the intention of the Department of Energy to

supgeAt that there Is one best fnergy education framework, or to urge the adop~-
tion of any part of the contents by any educational bedy." (Op. cit. p» 1.) The
concepts are broken down fato 13 headings:

o conversfon und measurement of energy;

o energy flqw in the hiosphere;

o humin use of energy;

o energy history of the United Svates;

o energy from fonsi.'fuels;

' o energy from nuclear reactions;
~+" o energy from solar technologieSf
' N h o .

o electricity as an energy carrier; N

[ economic and financial aspects of energy use;

o ethical (sAues {n energv use;

o conservation of energy;

o shelter-related conservation, and

o transportation congervation.

In.addition to a detailed elaboration of these 13 basic concepts in energy
education, Enterprise for Education went a step farther, Their study provided
an in-depth look at typical K-12 science and social studies ‘texts and curricula,
and made an attempt to correlate the basic concepts by grade and by discipline,

Iq ig my hope and expectation. that A‘Conceptual Framework for Energy
Education, K-12 will be a very useful and influential document for curriculum -
planners and. texthook authors, editors ard publishers. It needs to be

discussed, critlcized and modified by input from educators and scientists,
interested in energy education, I hope that you will be part of that process.

4. RESEARCH AND EVALUATION

How effective have been the Federal government’s attempts at energy
education? How have they been perceived by researchers, by teachers and by
students? How deeply have they penetrated into our Nation’s schools? And what

‘has been their effect on the understanding, attituydes and behavior of teachers,

students, and the general publie? )

Not all of these queétiohs have been answered, or even asked by the Federal
government. However, some research has been done, and T will make an attempt
to outline in chronological order the scope and conclusions of the few extant
studies of Federal energy education programs.

"An Evaluation of ERDA’s Faculty Development Workshops in Energy! was a

-

> -
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1976 student theats by bavid fo tfhibadeau, Jr. and Wesley P. Whegler, of
Worchenter Polytechnle fuatitute,” The students conducted a follow-up survey of
parttceipants In 1974 and 1975 Faculty Devetopment workshops. (The 1974
workshops were conducted hy AEC, the 1975 workuhopu by the newly formed FRDA.)
They found that the respondents were penerally satlafied, and felt that they had

ehonefited hy the

workshopn. Criticism was voiced, however, of the nuclear

emphasin of the workshops, (n the l{pht of the hroader mission of ERDA.

k "Content Analysis and 1nterprutntlnn~nf Five Reglonal Hearlings Conducted by
Educationn]l Testing Service to Determine Current Status and Future Needs of

In-School Fnergy

Edacat{on"” was funded by the Federal Fnergy Administratfon in

1976, Tt reported on needs agsesament learings held in Atlanta, Boston, Chicago,
Dallas and Portlaad. Major conclusions were: ’

o

0

the need to develop energy awarenefs;

the need to develop direction {n energy edueation curriculum,
with apecified goals from which materials might be developed;

energy education should be taught as an {ntegrated topic, with
interrelated contenty

au interdisciplinary approach 18 recommended;

there was a lack of useful classroom material and structured

. programs;

0

o

funding {8 needed,and

teacher training {is needed.

"A Survey of PreCollege Fnergy Education Curricula at the State Level" was

conducted by the
While this satudy

Energy Institute of the University of Houston in 1977.
examines state rather than Federal programs, 1t 1s included

here because it.demonstrates the context in which the Federal programs were
operating. All 50 staten were gurveyed, with 49 responding. Twenty state~level
curriculum programs were récelved and evaluated, MoBt were criticised-as not

~~being true curriculum materials, since they were lacking in stated or implied

curricular organization. Few of the materlals evaluated included sufficlent
real data or background information for meaningful activities. The teachers

were expected to

research and provide the factual data, with no guidance. "There

. are varying levels of technical sophistication in the presentation of the
“matorials ranging from overgimplification to {nundation with complex presen—
tations of multiple and range graphs and alternate scenarios for the future”

().

"Energy Knowledge and Attitudes, A National Assessment of Energy Awareness
Among Young Adults" Is cited here also to place the Federal effort in context.
This seminal study, conducted by the National Assessment of Educational Progress
(ECS Report No. 08-E-01,1978) 1s the first, and to date the only study, of what
people across this Nation actually know aboat energy. A stratified natioral
sample of 1,300 young adults ages 26~35 was . interviewed during.the summer, of
1977 not only on their attitudes on various energy issues, but (more fmpor—'

tantly, 1 think)
- and issues. The

what they actually knew about a number of basic energy facts
coriclusions of this study demonstrated an alarming state of

- ignorance. Although the study was made during a period of intense national
debate about energy (the President Wad just submitted his first Natlonal Energy
Plan to Congress, and the Administration was engaged in a significant campalign’

/
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to pramote aceoptanee of theee pollefes), and although the nample of young
adults stadted 1w often conntdered the group most aware of current lasues,
At111 the numbei and serlousness of factual errors and miwconceptions lead one
to the conclusion that the American publte licked gufflctent knowledge about
enorpgy to mnke truly {nformed decisions. Fer example, less than half knew that
petroteum provides the larpest percentage of energy consumed {n the United
Statens  And only 147 knew that conl s the primary energy source used to pro-
duce the largest portion of the Nation’s electrical ewergy. (The largest group
thoupht hydro power wian our matn sousce of clectricity!) Interestingly enough,
95% helleved that toptes ltke hastc erergy knowledpe, energy problems, and the
future of encrpy should definitely be an {mpunrtant part of every school ‘s currl-
culum. .

"Phe Status of State Luergy Education Policy" also looked at state, rather
than Federal efforts, this time from the ‘state policy perspective. The study
wan conducted by the Education Commlssion of the States for the Department of
Energy, and published tn 1979 (HCP/U6241-01), A survey was conducted tn May
1978 of all state cnergy offices, educatlon offices, governor's offices and
state legislatures, to determine the nature and extent of energy educatton
policy and pract.ces on the state-wide level. With responses from 70% of the
apencles surveyed, the study found:

o a major lack of communication and cooperation among agencles
within states; T ; ’ -

o most states’ elemeutary/secondary energy education programs
wero funded through state energy nfficea, largely with Federal
funds (only California and Pennsylvania reported, state-
appropriated funds for euergy education), and

o the states did not report a lack of curriculum materials.

"The Lahoratory Cooperative Program: An Assessment" was conducted by Penta
International Inc. for DOE in-1979. The study pointed out that the Laboratory
Cooperative Program was originally established to transfer fundamental science
and ruclear-related technical information to the academic community, and that
gradually (in ERDA and NOE) its scope broadened. The program was criticised for

" a lack of cohesiveness and .a diversity of opinion as to' its primary purpose.

The program was, the report stated, widely accepted as beneficial, both to the
lahoratories (and thus the government), and to the participants, although these

_benefits are difficult to measure and impossible to quantify.

"The Pre~Freshman and Cooperative Education for Minorities in Engincering .
Program: 1979 Evaluation" was conducted for DOE by Oak Ridge Associated
Universities. The report characterized the program as having a moderately high
level of success in increasing the retention of interested qualifiable and
qualified high school graduates in college engineering programs. Evaluation of -
this program was rendered difficult because of the wide variety of programs con—
ducted under the aegis of PREFACE/PREP.

"Review and Evaluation of DNE Energy Education Curriculum Materials"
(DOE/TID/6037~1) was conducted for DOE by Battelle Columbus Laboratories in
1979. The major findings of the study were: .

Lk

»

o teacher users of DOE energy education materials gengrally pro~
vided a favorable evaluation of the materialec in terms of rele~
_vance to students, technical and reading levels, ease of use.
with existing curriculum, and impact on student awareness and

9
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understanding of the present energy sltaatlong

"o of the teachern reporting that they had recotved the how
mntertals, about two-thirds actually used them In thetr
clanara, and

o DOE currlenlum materlaln appear to have ltmited une In our
Nation’s nchoaln, apparvntly bhecause signlficant numbers of
teachers do not knaw the matariale exint,

"An Analyntn and Evaluatfon of the NSTA Energy Edueatton Materials Produced
by Project PEKC" wan a 1979 gradunte thesis by Warren Jamen Kool at Went
Virginia Unfversity, Kool evaluated a total of 21 units developed by NSTA’s
Project for an Fnergy Enrlched Curriculum (PEEC). -~ Thus some of the units ana-
lyzed are stil]l unpuhlished. He critictned a numher of the unitsn for discrepen-
cles in reading level for the asslgned gradens. He alno nnld, "The PEEC
materials addressed all {dentified energy content areas, but not enough eXposure
wag flven to the areas of cnergy. conscrvation, physical laws, and energy ntrate-
gles. While the materials dealing with future energy issues were found to be

_somewhat hiuged toward centralized energy systems and more blased toward the

confervat lontut point of view, the ‘materials were not consistently biased
toward any partlcular energy future philosophy." (P, 76) This comment is
Interesting In the light of a later criticism from a Congresaional committee
report. . ,

"Evaluation of the Fnergy Extunsion Service Pilot Program, Report to
Congress” (DOE/CS~0074, 1979) ts Included here because it contains a unique
attempt to evaluate an energy education program not only qunlitatively, but
quantitatively, {.e. in terms of BTU’s and dollars saved. When the Energy
Extensgion Service (EES) was established by Congress, there was first a
pllot program in ten states, which was extensively evaluated before pro-
ceeding with a national program. The purpose of the EES was to promote energy
conservation by providing personalized services to individuals and small busi-
nesses. The states were glven» wide latitude in how ‘they would carry out this
mandate, and one of the pllot states, Michigan, included a school component,
which they described as their Youth Project. Services provided included teacher
training workshops and one-to-one teacher assistance, free curriculum materlals,
and follow-up consultation and testing\ The evaluation indicated that qualitati-

‘vely, the direct teacher assistance (teacher training workshops) were found to

have superior effectiveness, i.e. tonhave improved student and family attitudes
and actions relative to energy conservation, when compared to school-wide
assembly programs, student conservation organizations, or attempts to organize

" . school~wide energy committees. Quantitatively, 616 teachers and 30,030 students

were served. Seventy-four percent of the teachers and 67% of .the students rated
the sevrvice as "very valuable." The project resulted in 4,030 student conser-
vation actions, and 1,949 parent conservation actions. "BTU and Energy $
Savings (over or above average for non-served population)" were characterized as
follows:

\ .
BTU Assoclated - Program . Energy $ Return On Each

_Savings Savings Costs . Tax Dollar Investment
98,510 to 473 217 $620,778 to  $290,043 $2.14 to $4.88
X 10(6) ] $1,416,652 i 3 . -

For colipparison, the Energy § Return on Fach Tax Dollar Investment for the total
Michigan effort was $1.13 to $2:80. The educational program thus had by far the
highest. return of any of the programs undertaken by the Michigan Energy

Extension Service pllot program.
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C"he bor Pnealty Developoent Progeamt An Fvaluat fon” wan conducted In 1940
by Ok Ridge Asnoclated Indversttion for DOR Separate follow=up surveyy of 1978
and 1979 workshop participants were conducteds  The 1979 participantn were anked
to deserthe the quality of the workshops and their Intent to introduce conergy
concepts futo thelr classrooms.  The major findings for this group weret

o participants generally rated the wor'hiopn very hMaghly on five
meanures of quality: content, usefs Unean, appropriateness
of the level of presentation, opportuinlty to exchanpe

tnformat lon, and tack of biag, and

o pavtictpants reported that they Intended to wme the knowledge i
and skills gafned from the workshops in a varlety of ways
tu thelr classrooms. ’
A anmple of partieipants in the 1978 workshops, +nd o vatinnal aample of '
high school aclence teachiers used as a eontrol group, were asked queatlions nimed
at determining the effects of the program. Major findings Include the following:

o o substantially higher percentage of participants (88%) than
" comparison teachers (717) had introduced energy materials or
units i{nto thelr classrooms since the workshops were held;

o three—fourths of the participating tencheré ghared the energy
knowledge they gained with Families and fellow teachers, and

o 18% passed thls knowledge to community groups, 33% started
conservatlon projects In their homes, and 25% started such
projezts in thelr schools.

Al

“"The Department of Energy’s Public Information Programs: Major Changes
Neoded" was the title of a report prepared by the staff of the Subcommittee on
Energy Research aad Production of the House Committee on Science and Technology.
This report, which was dated December 1980, was highly critical of the public
informat lon and education programs of DOE. In his transmittal letter, .
Congressman Mike McCormack, then Chairman of the Subcommittee, wrote "The report
f{dentifies a general lack of balance and objectivity in the DOR’s educational
programs and concludes that the programs heavily’ emphasize renewable forms of
energy, especially solar energy, and largely ignore central statlon energy sour—
ces, particularly nuclear energy or depict them in an unfavorable light. While
renewable energy forms are an important resource which should be developed, the
DOE has fostered the erroneous and dangecrous public perception that they can
play a major role in meeting national energy requirements, and that further
development of central generating stations is unnecessary and undesirable." *
Some of the Findings and Recommendations of the report included:

o "Many of the Department’s programs ‘in public information and
education foster the erroneous and potentially dangerous public
Ipercebtion that decentralized, renewable energy, can play a
major role through the rest of this century in meeting
national energy requirements, and that further development
of centralized energy and in particular nuclear energy '

18 unnecessary and undesirable." L

<y

0 "The Department of Energy should replace its progra%a in
public education and information with new programs that
reflect an objective, balanced and realistic view toward

11 | _ |
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anergy redources and the probloms and opportunitics In

mecting the Nation’s requiremontys for onergy.  The Department
should suspend mont of 1tu existing publie educattional
actlvition unt!il new programs can he devoloped.”

o "The Departiment of Energy, through new public educatlonal and e

Informat lonal programa, should fulfill fts atatutory
ohligations by turning away from highlighting the negative
and controverstal napectn of central atation enerpy sources
Inelading nuclear power and toward publlaliing the Ffacts on
these energy forms, as well as undertaking education programs
directed at {ncreasning public understanding and allaying
unrealistic Ffears associated with nuclear energy. An even=
handed treatment should be applied to all energy sources.”

"Analysis of Past Activities of the 0Offlece of Consumer Affalrs’ Bdueation

Division and Proposed Future Modifications” was the title of an internal study

by the Office of Program Analysis of the Office of lnergy Research, hot, .

(Tn carly ‘1981 the Education Diviston was transferred from the Office of :

Consumer Affafrs, DOE, to the Office of Fnergy Resedarchs This astudy was to .

lielp determine the future direction of its programs.) The report “presented .

severnl options to NDOE management, and recommended the following! . : v

o adopt a dual purpose (general education and dcience careers)’
program centered on the Jjunior/senior high' achool audience. a0

The most recent attempt to measure the impact of energy educntion programs

{n this country (all programs, not just Federally sponsored 'ones) is the "Survey
of the Current Status of Energy Education,”" conducted by the National Science

- Teachers Association for DOE'at the end of the 1981-82 school year. This sur~

vey {is an nttempt to identify,the extent of penetration of energy education into
the Nation’s elementary and secondary schools, to gnther information on how
energy s most often taught, and to identify fnctors which efther facilitate or
prevent energy education from hnppening. ‘

Seven thousand educators were surveyed. 1,000 randomly selected from each
of the following categories: elementary school principals, secondary school.
principals, high school teachers of science, social studies, mathematics and
home economics, and elementary school teachers. With a 22% geueral response

‘ rate, the survey indicates that energy education 18 quite wldespread. In .

. of the teachers responding. ,

reésponse to thé¢ question whether they taught energy in their classrooma this
school year, teachers anawered affirmatively in the following proportions:

.

science teachers “ . 68% ] 3
social studies teachers 53% T ‘ 4
mathematics teachers S 18X . : |
home economics teachers 64% ‘ |

elementary school teachers 58%°
The median amount of ‘time devoted to energy éducation {g a- surprisingly
high eight class hours. Energy conservation was the topic most often included
(902), followed by production technologies (conventional 63X and renewable 59%).
Energy/environmental interaction-was taught by 54% and energy/economics by 442 '
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‘Teachers were extremely critical of how commercial texthooks handled
energy toplcs. Texts were rated as follows:

Flementary Teachers Secondary Teachers

Excellent : - 2.8% 1.2%
Satisfactory i 14.0% 15.7%
Inadxquate 65.4% 64.0%
No Opinfon | 17.97 18.9% -

Perhaps because of this dissatisfaction, most teachers (62%) produced thelr
own materials on energy, while 48% used {ndustry~spongored materials, and
47% used textbooks to teach about energy. (Note that these flgures overlap.)
Of those teachers who did not teach about energy at all, 54% felt they would
probably do so if good free or.{nexpensive materials were avallable.

- §chool-wide energy education activities are fairly common. Thirty-four
percent of princlpals reported science and/or energy fairs, 307 had energy~
related fleld trips, 16%Z had energy school assemblies, 15% had teacher
workshops, - and 5% participated in National Energy Education Day activities.

_ Of those teachers who reported that they did not include energy in
their curricula, the largest group (58%) sald that they did not feel it was
part of their curricular responsibility, but that they would do so if
required. On the other hand, 70% of the teachers who do teach about energy
do so primarily out of personal convictien rather than curricular requirement.

Teachers felf litfle encouragement from state, district onistrations,
Sixty-eight percent of elementary %eachers- and 83% of secondary teachers per-

ceived little or no-emphasis on energy from principals. . Yet over 907 of

teachers and principals alike reported that they felt that energy - education

should be included in school curricula. (A similar response was obtained from ..

the general public when surveyed by the National Assessment of Educational .

Progress in thelr 1977 study, "Energy Knowledge and Attitqdes.")

Finally, the rising cost of énergy appears to be having éonsiderable impact
on the resources available for educational programs in schools. Principals
reported this adverse impact as follows: o

Elementary Secondary
Significant impact~ . 38%Z 36%
Minor impact VA 452
Little-or no impact 197 16%

A significantly higher Lﬁpabt was reported for suburban elementary schools and
urban high schools, especially in larger schools and larger school’ ’

districts. - .
o . ‘

v

5. POSTSCRIPT

In line with the Administration’s desire to reduce federal expenditures and .

to transfer educational initiatives back to state and local jurisdictions, most
federal energy education programs have been or are being terminated. For the

Department of Energy, FY 1983 funds have been requested to contlnue only the

University/Laboratory Cooperative Program and a few nuclear education activi~
ties. Development and dissemination of teaching materials, faculty training,
support for energy~related graduate students,. and evaluation and research in
energy education flelds must now be taken up by state and local governments,
with the assistance wherever possible of .the private sector, 1f this effort is
to continue. ' * T o
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