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PREFACE

It didn't become apparent, until mid-way through the energy-education
conference, that most of the participants who had traveled to Washington,
D.C. to be with us were in basic agreement with our theme.

' \ .

The participants initially-were troubled by our word "dilemma." To
them, the energy situation was better described as a "crisis," What brought
them to Washington and the "Education Confronts the Energy Dilemma" confer-
ence was a keen concern about the role that America's schools could play?*in
solving or coping with the crisis.

Consequently, many participants were troubled by our deliberate attempt
to present many views about the scope of the energy problem. These partici-
pants tended to think that the speakers would simply state obvious and
accepted facts about the severity of the energy crisis. By the second day
of the conference, however, the participants began to appreciate the, en-
ergy “"crisis" was also ah energy "dilemma."

Solutions to the energy-forced problem, for example, fénged from
futuristic scenarios about the promise of modern technology to the intro-
duction of soon-to-be-available energy-education classroom materials. But
these golutions, when pitted against the magnitude and complexity of the
problem, appeared to many to be overly optimistic or too little too late.

Our conference was staged to address the whole energy issue, to pre-
sent a forum for a wide range of views about the complexities of the prop-
lem, and to encourage educators and members of the energy profession to
exchange views about the role American schools. can or should play in helping
prepare a future generation for a vastly different way of 1life.

In other words, our conference and its various messages were intended
to be shared with a much larger audience than those in attendance with us
for three days in June. . ’

Al
A}

We're never goihg to be able to comprehend the consequences of the
energy crisis, nor resolve the dilemma such a crisis creates, by assem-
bling groups of 300 concerned citizens in conferences. The debate must
take place in a much larger forum. Thus it's our hope that these pro-
ceedings will contribute to that necessary dialogue.

P ) .

The conference was sponsoréd by the Council for Educational Develop-
ment and Research (CEDaR), a natidnal association of institutions engaged
in educational research and development. James H. Perry, executive direc-
tor of the Boutheast Educati al Development'Laboratory, Austin, Texas,
seérved as program chairman. ;pseph Tallakson, senior associate within
CEDaR's Washington Office, wag the conference coordinator. Supporting
these two individuals in a multitude of ways were the other.CEDaR staff
members: Mary Saily, Anne McLaren, and Margaret Johnson.



- . I,.-

. The Council for Educational Development and Research-also wishes to
acknowledge the financial backing and strong support it received from the

-Y conference s primary funding source, the Energy Research and Development
Admlnlstratlon. The two project monitors were Donald D. Duggan, chief,
Education Branch, Office of Public Affairs and Joseph E. Rogers, Jr.,

. . Education and Training Program Specialist, Office of University Programs.
Their willingness to advise, but not.direct, enabled us to sponsor a con-
ference that was applauded by its participants for both its candor and its
diversity of views.

E. Joseph Schneider, Executive Secretary

Council for Educationdl Development and Research
- Suite 206, 1518 K St;geti;N.w.

Washington, D.C. 20005, - .

202-638-3193 \
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Summary of Conference Proceedings -

-

"EDUCATION CONFRONTS THE ENERGY DILEMMA" \

SESSION I  OUR ENERGY CRISIS AND EDUCATION: A CRITICAL ASSESSMENT

Charles J. Cicchetti, economics professor at the University of Wisconsin, Madison,
and chairman of the Wisconsin Public Service Commission, gave the opening
conference address. His remarks.centeied on the historical economic relationships
that have led us inte the current energy crisis.

SESSION II  THE ENERGY AGENDA AT THE OFFICE OF EDUCATION - R
Commissioner of Education Ernest L. Boyer outlined the Office of Education plans
for emergy education. Foqusing on the three "E's" of energy, environment, and
engagement, Boyer proposed the establishment of an Energy/Environment Action
Center in the Office of Education to provide information and technical assistance
to schools and colleges; to support the training of new energy and environment
professionals; and to initiate the development of new curricula materials focused

on the three "E's." '
. + !

&
SESSION III  ENERGY RESOURCES: SCENARIOS FOR THE FUTURE

Edward J. Hanrahan, director, Office of Analysis, Division of Planning and
Evaluation, Energy Research and Development Administration, opened this session
with a' description of the administration's projections of our energy future.
Basically, Hanrahan described a future world gradually diminishing its reliance
on finite fossil fuels such as oil and gas while utilizing coal during the
transfer to an age fueled by alternate renewable energy resources such as nuclear
and solar. '

Earl Joseph, staff scientist with Minnesota-based Sperry-UNIVAC gave the first
reaction to Hanrahan's scenario. Joseph predicted that high technology hardware
now in the development stages would be the primary means of -combating the '
energy crisis.

And finally, Joanna Underwoed, director of INFORM, New York City, challenged the
previous futurist scenarios as unrealistic to our needs. Underwood sought a
reordering of economic incentives to reflect realistically the cost; of energy

to society. Resolving the energy crisis, then, would force changej in consump-
tion patterns and values according to reality.

w

SESSION IV MORAL DILEMMA OF ENERGY' EDUCATION

Edwin Fenton, professor of American History at Pittsburgh's Carnegie-Mellon
University,. gave the luncheon address. Given the complex nature of the energy
crisis and the overwhelming influence of the latent curriculum advertising
high-energy consumption, Fenton concluded that the school's role should be to
instruct students according to the government's energy conservation themes.




SESSION V. CONSTRAINTS INFLUENCING EDUCATION'S ROLE

) .

A comprehensive energy education program will undoubtedly include conflicting
perspectives. This session featured a panel representing .alternative viewpoints
on the energy dilemma and the role schools should play in coping with it. The
panel was chaired by Merilyn Reeves, member of the National Energy Committee of
the League of Women Voters. Panelists included: Bill J. Cunningham, economlst,
AFL-CIO; Merrill J. Whitman, acting executive director, Americans for Energy
Independence; Richard B. Scheetz, coordinator of educational services, Edison
Electric Institute representing the Energy Educators Forum; and Richard P. . <,
Pollock, ~director, Critical Mass Energy Project representing Ralph Nader's ,
Energy Task Force.

SESSION VI  ENERGY EDUCATION: WHAT'S BEEN DONE~TO DATE?

Several federal agencies have already injtiated energy education efforts ranglng
from the development of currlcula supplements and teacher training materials ta
labor force projections and speC1allzed postsecondary training. Key federal
energy education spokespersons comprised this panel chaired by Donald D. Duggan,
chief, Education Programs Branch, Office-of Public Affairs, Energy Research and

- Development Administration. .The panelists included: Rene M. Vawter, marketing
specialist, Office of Conservation, Federal Energy Administration; John L.
Snyder, director, Modes Development Program, Division of Science Education
Development and Research, National Science Foundation; Walter J. Bogan, Jr.,
director, Office of Environmental Education, U.S. Office of Education; James C. -
Kellett, Jr., assistant director for education and training, Office of University
Programs, Energy Research and Development Administration; Willis J. Nordlund,
special assistant, Office of the Undersecretary, U.S. Department of Labor; and
John W. Eberhard, research psychologist, Office of Driver and Pedestrian Research,
National Highway Traffic Safety Administration, U.S. Department of Transportation.

i

'

SESSION VII  PRACTITIONERS DISCUSS THEIR JFUTURE ROLES, RESPONSIBILITIES

- [

The educational practitipner in the field will bear the ultimate responsibility

of providing energy education to elementary-secondary, postsecondary, vocational
school students, and to some txtent, the general public. Twelve education
assbciations delivered Statements to the conference out11n1ng their memberships'
views on the role and responsibility of the schools in preparing students to

cope with the energy dilemma.

N I

During two concufrent panel sessions, the following association representatives
-presented their respective views: Joel L. Burdin, associate director, merican
"Association of Colleges for Teacher Education, Washington, D.C.; Charlngg

Friedman, legislative assistant, American Association of School Administrators,
Reston, Virginia and Joseph Ringer, Jr., assistant superintendent of schools,
Arlington, Virginia; American Federation of Teachers, Dal Lawrence, president,

Toledo Federation of Teachers, Toledo, Ohio; and Amerlcan Vocational Associatiun,
Charles 0. _WHitehead, president, State Technical Instltuke Memphis, Tennessee. \\\‘_

\,
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Gordon Cawelti, executive d1rectqr, Association for Supervision and Curriculum
Development, Wash1ngton D.C.; Council of Chief State School Officers, Calvin

E. Anderson, energy project d1recxor Colorado Department of Educat1on Denver,
Colorado; Council of the Great City Schools, Edward 'S. Foster, Jr., member,
Toledo Board of Education, Toledo, Ohio; Alan Ladwig, president, Forum for the
Advancement of 'Students in Science and Téchnology, Washington, D.C.; Natignal
Association of Secondary School Principals, Richard E. Bamberger, supervisihg
principal, Schodack Central Schools, Castleton-on-Hudson, New York; Ann P, Kahn,
secretary, National Congress of -Patents and Teachers, Chicago, Illinois,

A. Donald Blakeslee, co-chair, Standing Committee on Instruction and Professiotnal )
Development, National Education Association, Washington, D.C.; and Njcholas Co-
Maravell, legislgtive assistant, National School Boards Association, Washington,

D.C. (‘. g

SESSIOﬁSVIII POLITICS-OF ENERGY EDUCATION

Senator Claiborne Pell, chairman, Human Resoufces Committee's Subcommittee on
Education, Arts, and Humanities in the U.S. Senate, gave a major luncheon .
address. Senator Pell authored the "School Energy Assistance Bill" that
prov1des’fund1ng to schools to offset rising energy costs and to retrofit

buildings to conserve energy. -

Senator Pell said the primary energy edecators are the family unit. The education
community, representing som€ of the worst offenses in energy waste, should be
working in conjunction with-the local communities in resolving the energy dilemma.
Noting public apathy toward the energy crisis and the continual increase in
consumer consumption patterns, ‘Pell noted: 'Our progress is still - more symbolic
than fundamental." He:concluded that the energy battle ''needs to be fought in
public debate and in the media, not in academia." '

.

. SESSION IX  CONFRONTING THE ENERGY DILEMMA

) Several nationally known research and development experts described current

! dnstructional programs, and others under development, that are designed to, assist
: educators in teaching about the complexities of the energy dilemma. Panel members
included: American Association of Publishers, Sturges S. Cary, editor-in-chief,
School Division, Scholastic Magazine; John C. Jones, president and Edward Dalton,
Energy and Man's Environment, Portland, Oregon; Bela H. Ranathy, director,
‘Instructional and Training JCystem Program, Far West Laboratory for Edticational
Research and Development, San Francisco, California; Audrey Champagne, co-director,
Individualized Science Prdgram, Learning Research -and Development Center, University
of Pittsburgh, Pennsylvania; and John M. Fowler, director of ‘gpecial BTOJeCtS
Nat1ona1 Sc1ence Teachers Association, Wash1ngton -D.C.

4 * ' . '
SESSION X THE MEANING OF SCARCITY ) '

Richard J. Barnet is the co-founder and current co-director of the Institute for
Policy Studies in Washington, D.C. He is the co-author of Global Reach: -The Power
of the Multinational Corporation. Barnet presented his views to the conferees in
.a major after-dinner address.- ' i - .
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. Basically, Barnet sees a crisis of understanding in the world as basic resources
become scarcer and Third World countries™and industrialized societies vie for
positions in the global.economy. The complexity of the resource problems on an
international scale, according to Barnet, should be taught in the classroom to
heighten students' awareness of possibilities, both positive and negativez

L
Barnet warned that the impending crisis of scarcity threatens democracy as a way
of 1ife. He asserted that the free enterprise values of greed, envy, and
competition are "incompatable with the survival of freedom in the next generation."
For democracy to survive in the future, he called for a reordering of the economic

J ' order "to share the resources in equitable and rational ways" and for a new
emphasis in an interdependent world on the values of community, cooperation, and
. , mutual aid. - . ',

o

*
N

_’"__\j"- SESSION XI IMPACT OF TIiL CARTER ENERGY PROGRAM ON AMERICAN SCHOOLS

James D. Bishop, Jr. is assistant to James Sch1e51nger, head of the White House's
Energy Pol;cy and Planning Staff. In addition, Bishop serves as director of
communications and Rublic affalrs, Federal Energy Administration.

1]

In his address, Bishop focused on the general apathy and unawareness of the
American public to the energy crisis.

Bishop asserted that the Carter administration has boldly faced the energy issue
and propases an 8-10 year transition period preserv1ng freedom of choice for

\ Americans. Unless our society can band together in a spirit of community to
tackle the problem, Bishop concluded, ''the cold, dead hand of government will be
tapping us on the shoulder with some regularity." . N

- Education, according to Bishop, offers the best window to the future. It can
help us develop the "kinds of tools we'll heed to managé the future when it
comess" he said, "because, if we don't, the future that is facing us is going
to be far different and far more chaotic than anything that you and I would
dare to imagine in public."”

\

» - * “\
SESSION XII ~ REPORT TO THE CONFERENCE
The conferees held small group discussions on the energy education issues
presented to the conference. Charles A. Whitehurst, professor of environmental
engineering, Louisiana State University, served as coordinator of the discussion
groups, and thus reported to the total conference his concensus of, the groups'

deliberations. ,

| .
SESSION XIII REACTIONS TO THE CONFERENCE

" Elizabeth Dodson Gray, co-director of the Bolton Institute and Harold L.
Hodgkinson, former director of the National Institute of Education and presently
executive director of the American Management Association's Professional
Institute, provided cr1t1ca1 appraisals and summarlzatlons of the conference
proceedings. o ) o,
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-teaching of relationships in energy education.

i
a . -

’

Gray opened her remarks with some accolades for the comprehensive nature o# the
conference and the diversity of viewpoints and, criticism for the conference's
structure and setying. She then suggested that future energy education should
be holistic in nhature, -realistic in content, and oriented to “empowering
students to make ohoices about their lives and futures."

In conclusion, Gray suggested, a ''paradigm change" involving taking individual
feelings serjously, particularly children's feelings. As individuals face the
upcertainty of the future with its inherent problems and potential,. a new
consciousness of individual purpgse must evolve, individually.

Hodgkinson advised the conference to consider the concept of reciprocity or the
He concluded that -future
curricula should not focus on just energy education, but rather, the teaching
of generi¢i competencies. These include the ability to break a problem down

into its various parts; the ability to analyze a problem in terms of creating
analogies; the ability to create options from the available information; and
"no proclamation of success until the test data are in."

In other words, he said that the most important element in energy education is
how the student processes the information received, not the information, itself.

vii ,
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P SESSION I

. .
OUR ENERGY CRISIS AND EDUCATION: A .CRITICAL ASSESSMENT

. : _ 3 4
' * L. Loy . l

Charles J. Cicchetti, economi or ,at the University of

Lgne 14

-Wisconsin, Madlson ard Chairm the Wlécénsln Public Service

Commission, gave the dpening conference address. His reingé cen-
tered on the hlstorlcal eéconomic gelationships that have leéd us
nto the curren er crisis, °
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OUR ENERGY CRISIS AND EDUCATION: A CRITICAL ASSESSMENT

" Charles J. Cicchetti, economics professor, University
of Wisconsin, Madison; and cﬁfirman, Public Service
. Commission of Wisconsin

i | >
‘ ' ’ :
Introduction

We hear a lot about cr1ses these days. In fact, someone has recently °
said that are sufferlng from a “crisis of ¢rises." This is probably .
true. We seem to jump from one straining national issue to another.
Nonetheless, I believe that our enexgy crisis is quite real! The roots
of it have been apparent for some time, but its reality has only recently
become fully appreciated by both the citizens of this country and our
national leaders.
. : % -
There are two fundamental facets of our energy crisis, that I believe -~
must be understood before we can begin to decide on the appropriate methods
for solving some of our very pressing nat10na¥4energy dilemmas. First, we
must understand the historica% basis of our current energy crisis. Second,
we must appreciate the true nature of long—term resource scarcity and the
dangers inherent 1n,exponent1a1 growth in energy consumption.

In addition fo understanding our eneréy problems, I believe we must
also come to understand the various ways in which problem solving in gen-

tends to be formulated by our highly complex society. This consid-
eration will allow me to strike the second  major theme of my remarks today.
That is, thgg;;ﬁ"‘that education must play in resolving and understanding
society's g ing list of problems. .

Historic Perspective

I have always found it‘surprising that for many’ people in ghis country /
October of 1973, and the Arab oil embargo, was when they first realized -
that the world oil supply was controlled by an oil cartel. The reason I
have felt that this is ironic is that I believe that for some hundred
years the oil industry in this country, and indeed the world, has been
dominated by one form or another of an oil cartel in the sense that sup-
ply has been controlled to keep prices high.. It is important to under-
stand the histbric evolution of the many fapeted and evolv1ng*oi1 cartel
in order to understand how our present state of affairs came about. Fur-
thermore, it is important to be able to understand the policy solutions,
which have been used in the past to set national energy policies even
~when they have failed. 1In brief, we must understand yesterday's policy

failurds in order to better understand and more clearly define tomorrow's
energy solutions.

-

. . .
Let me first recount a brief history of the evolution of the U.S.
oil cartel:

* John D. Rockefeller first gained control of petroleum trans-
s portation and refinery capacity in the United States, but
after several decades the U.S. govermment forced him to
divide his empire. ]

) ‘ ) ‘ S




In the eaxly -part of this century, the governments of -wil-produc-
" ing states enacted so-called "conservation" laws. Each state set
production levels that controlled supply and helped keep the
prices of crude oil, 011 producerq profits, an@/stgte\igcome
taxes high.
“

when the economic depression of the early l930's hit the U.S.
economy, the demand for crude oil droppedfsharply. Producing
states and oil companles began to lower their prices to compete
for this reduced demand. President Roosevelt developed and pro-
moted legislatlon to form an Interstate Oil Compact Commission.
This act required the producing states to coordinate their pro-
“duction restrictions. It was also made illegal for any state to
sell oil which exceeded predetermined crude oil production limits.
The U.S. governmegt, in conjunction with state governments, es-
tablished the quantity of eil that would be produced in the United
States and kept prices’ hlgh.
After world War II, the United States was no longer self-suffi-
cient in crude oil prodyction. The vast reserves in’the Middle
East provided an alternative source of reserve at a very low
cogt. 1In order to protect domestic oil producers, a’voluntary
import quota program was initiated By President Eisenhower in
‘the early 1950's. when the voluntary program failed, President
Elsenhower established a mandatory oil import gquota program,
wh1ch he claimed protected the national security. Later imports
would be set at a fixed percentage of domestic productlon. Once
again, supply of oil was controlled by the federal government.

{ d federal govermments fixed domestic production. Since
the/ level of domestic ,production determined the basis for imports,
this meant tha#t the entire supply of crude oil in the Un(ted States

was\control ‘) Prices were kept high.
]

From the late 1950's until the spring of 1973, import-guotas and
domestic production were fixed by the U.S. in order to keep out
cheap foreign 1mports and to keep’ the U.S. domestic oil producers
protected from that source of competition. This meant that U.S.
oil consumers paid twice as much for crude oil consumgtion than

e

they would have paid had impbrts been allowed to freely enter the
U.S. It also meant, as some critics of the program have indicated,
that gur national energy policy was "to drain America first." f

By the end of 1971 and early 1972, it wasd clear that. domestic oil
production was leveling off in the U.S. At the same time, demand
for petroleum products continued to increase at a brisk pace.

This put pressure on President Nixon to increase the oil imports -
that were allowed to enter the U.S. He did this on a temporary
emergency basis. This meant that the smart people in the U.S.

oil industry were encouraged to search for oil in wWashington, D.C.,
rather than in the oil production regions of the U.S. It also
meant that needed U.S. refinery capacity was built outside of the
U.S., because of thé enormous capital investment and the uncer-
tainty about continued imports of crude oil caused by their tem-
porary nature.
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Duri this samé period, the petroleum exporting countries

were ncreasing the posted price that was used to calculate the

tax responslb1§1t1es of the major oil companies producing in

the OPEC natig§ns. .At this time, the amount of tax that was paid

per barrel wag&allowed to be credited against the U.S. corporate
" income ‘tax-obl gations of these same 0il companies for the U.S.

.portion_of their businesses. Because domestic oil prices were
raised along with the OPEC prices, multi-national oil companies

. were willing partners in the OPEC price increases prior.tc the

* embargo. The taxes could be paid out of U.S. tax obligations.
At the same time, price increases attributed to posted price in-
crezses were permitted to be passed on'to the U.S., consumer.

By the spring of 1973, President Nixon was under pressure from
the major 0il compadies, who were unable to get sufficient crude
‘0il for their refineries and meet the product demands of their
customers. He ended the Mandatory 0il Import Quota Prd§ram.
For the first time, large non-quantity-controlled products and
trude oil were permitted to flow into the U.S. economy. At
point in time, the U.S.-price of crude oil was about $4.25 pe
barrel, whl}e the imported price of that same crude oil was
about $2.00 to $2.50 per barrel. Just prior to the annouptement
_of the OPEC embargo in 1973, a slight downturn’'in t
crude oil in the U.S. was perceived. But, before customers could
benefit, war broke out in the Middle East. Along with that war
came -the political and ecomnomic realization of the strength that
the producing countries possessed with respect to world oil pric-
ing. Thé price of foreign oil increased by more than 500 percent
in less than six months. In addition, the quantity of oil that
was available for consumers was curtailed.
bory
The reality of our past national energy policy has been that the fed-
eral govermment, state producing govermments and oil companies have con-
ducted themselves in such a way that our national energy policy has benefited
a small special interest, while costing the rest of the nation dearly. The
prevalent pattern inherent in our national energy policy strongly euggested,
if it &id not require, that oil .companies spend considerable resources search-
1ng for oil profits in our nation's capital. We all know that there are not
-any oil resources to be found here in Washington. But the past fifty years
indicate that by achieving more favorable regulations, new interpretations
of ®xisting regulations, better tax treatment and more, the greatest oil
profits were to be found here.

-~

., The sorry history of mutudal goverpment and industry involvement in our
oil industry did not stop with the Arab oil embargo in 1973. Since the oil ™
-embargo of 1973, we have added several new dimensions to our Federal-Corporate

"~ oil policy at the national level. . Just prior to the embargo, oil imports were
less than 25% of our total oil consumptio And almost habt of this came
"from Canada. Today., the. circumstances are-quite different.) In some months

~ ~o0il imports-equal half of our oil consumption. Canadiap oil imports into
th;s country are almost non-existent. )

Surprisiﬂg, even outragedous, as it may Re, for some time now our na-

tional poligy has. been ane of rewarding imports with higher profits, while
iscouraging domestic oil with lower profits and unfavorable regulatory
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Under these circumstanges, our oil imports have douﬁled, coming at

( the same time from less secure foreign sources, while our- conSumptlon in
- this country has remained relatively stable. ¢ .

"

" "The oil embargo has ended. More importantly, the gﬁbrt-term oi{
shortage is over. The system of having one oil refiner sell low
cost domestic o1l to another refiner has not completly ended.

~—-Under these Circumstances, an oil company that has low cost oil

is sometimes required to sell its low cost oil to its competitors.
,In order to keep its share of_ the market, the "seller® is forced
to turn to 'new" domestic oil or imported oil, which costs at .
least $7.00 more per barrkl. It is no wonder that domestic oil
production has been declining ever\eince the embargo began and

Project Independence was announced..

The Entitlement ﬁrogram compllcates and aggravates the first pro-
gram. O0il refiners that'use imported oil are-paid $7.00 per
barrel {the difference between "old" and "neﬁﬁﬁsgd produced in
*the U.S.}éfor a portion of the imports that theyluse in their re-
Jfineries. A national index of imports is established each month.
Somd companies fall on the winning side of this index and receive
entltlement payments, while d!hers are losers. They must pay.
0il companies are encouraged to shift into the winning category,
thus rewarding imports and dlscouraglng domestic oil production.’
As a nation, we have become much more heavily dependent upon im-

»_Ports as a source of crude oil in our domestic refineries.

4

Although frequently changing, the 01d Crude 0i] Allocation Pro-

! gram and Entitlement Program have been with us for some time.
The more recent incentives of the federal govermment, which en-
courage imports, have been with us only for the last few months.
The Energy Policy and Conservation Act was worked out as a com-
promise between Pres%?ent Ford and the Congress. 0il companies
have been promised that if they fust wait 40 months and leave
their "old" oil (priced at $S. 23@ in the ground, they will be
able to charge two or three times as much for that same oil (new
oMl is priced at about” $12. 00,to $14.00Q per barrel). There is no
question that oil. companles in increasing numbers have decided as
a result that it rs>;n their interests to leave known domestic * .
o0il in the grodhd ahd tp;n instead to imports.

Even the pafge;n of price 1ncreases that are'permltted under the
implementation of the Energy Policy and Conservation Act discour-
ages dotiestic oil prpduct1on. The two-tier oil price system has
been retained and the price of new domestic oil is increasing.
The companies leaving "old" oil in the ground will be doubly re-
warded at the end of 40 months, if this "old" oil price. is broyght
up to parity with the new domestic oil .prjces, which ‘have been
allowed to escalate all during this period of ,time. Refiners cur-
rently using imported pil will have refined products which are ]
_more competitive, since they will be cheaper than products made
“from the "new" domestic oil, unless OPEC decides to raise the
‘world price to parity with this new "new" domestic oil price.
Because of these regulations the most economical thing for domes-
\tic oil produceY$ is to import more oil during the next three

! .
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years, and thep to "rediscover" oil that has been léft in the
ground. In our curkent surplus petroleum €nergy market, it is
illogical to retain allocation rules, encourage imports, and
discourage domestic oil production. ' This does not mean that we
should forget all peqFoleum regulations. Instead, we must draw
the line intended by the Congress in the Energy Policy and Con-
servation Act. We must not permit oil prices to be set at monop-
oly levels by the international-oil cartel,. Neither should we
.+ retain product and crude volumetric allocaFlons,,whldh will accom- '’
plish the same thing. We must not allow 22¥_POIle to.put the
nation's economy more squarely under the -control of the interna-
tional oil cartel. There is a difference bétween regulations
which econtrol oil prices, encourage domestic production, and dis- -
courage oi} imports ---and those regulations which have -exactly
the oppbsite effects. . ot
I ‘will say more below about how President Catter s energy package ad-
dresses these current fundamental policy failures. Suffice it to say oil
companles are rational. They respond to the economic signals given them
by govermment. Until this point, government has 51gndied greater-value
’A\\\associated with meorts and lesser value associated with a,large pértion
\(at least half) of our dofestic oil production. Hlstoxlcahiy and currently,
this is ah utterly poor record with respect to our national energy polities. |,

Most of my friends and even most of my critics consider me to be a
. liberal, so I should hasten to add, that while I engage in'a strong indict-
-ment of past govermment solutions to our national problems, national energy
propdems in particular, I do not believe that this necessarily means that
governnent does not have’'a role to play in solving our energy problems.
However, we must take a str®hg hard loock at the source of the problem. We
must also recognize;that even if it is necessary for government intervention
to solve social problems, it is not always sufficient to have that interven-
tion. The job does not end when govermment steps in. The Carter approach
to these problems is based upon a different pliilosophy. Before discussing
it we should congider the depth of our energy problema.

The Lonngerm Problem
\
/It is useful at this p01nt to sw1tch from this dreary and gloomy his-
ical recqrd to the future because that aspect of our energy crisis must
be tUnderstood. Some-think that merely removing government involvement -

wili\eggntually, under free market conditions, lead to a solution of our en-
ergy problems. Their view is wrong, because while theoretically virtuous,
it is too simple. "The "free marketeers" have a very serious misunderstanding
of the long-term nature of our energy crisis. First, let me point out, that
if we take a careful and very optimistic view of the total resource base of
either-the United States or the entire worId, we find that if world enexrgy
consulption returns to the rates of growth, which existed’ prior to the oil
embargo of 1973, 3.4% per year for the U.S. and 5.6% per year for the world,
then even using a very optimistic view of the total resource-base, the United
States has 44syears of remaining energy resources. For the world, the sit-
uvation is worse, even including thé prolifically abundant Middle East, it
has lesg than 37 years of resources to sustain the rates of growth in con-
sumption that existed prior to the 1973 oil embargo. .
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~ We often hear that in this country we have hundreds of years worth of
coal remaining. Therefore, it is presumed that we can be smug about our
’Iong-term' eénergy resource needs. . This is totally wrong, while factually
correct. The explanation to this inconsistency is that while we may have
hundreds of years worth of coal remaining, it is hundreds of years of* coal
for existing uses’ and levels of consumption. If in the future, as natural °
gas, oil, and even uranium become less available as they are used up by our
constantly growing appetite for energy resources, then the nation will switch
over to ci&% as its basic fossil fuel. ’ ’
. We must not lose sight of the fact that while oil and natural gas tep-
resent 8% of our resource base in this country, ‘they currently[represent-
75% of the total energy consumption that takes place within the United
States. Once the petroleum resource base has been consumed, if we are go- .
ing to continue. to drive our automiobiles, heat our home's, power our factor-
ies, lubricate our machines, and utilize petrochemicals, we are gofhg to
have to use coal as a substitute for petroleum and not just for the purposes
it has been used in the past. If this kind of conversion takes place, we do
' ‘'not have hundreds of years of coal remaining in this country. Instead, if

* growth ir energy use continues as in the paiﬁ, we have 50 years of our re-

maining energy resource base. vt 7

At the fZSk of sounding redundant, growing at the world rate of energy
¢onsumption means that in less than a decade and a half, the United States -~
and the rest of the world. will use as much, new energy as has been used in
all of the recorded history prior to that period. In another 15 years this
would happen again, even including the doubling effect in consumption of the
previous 15 years. Compound growth in energy use must be checked. Failing

~ to heed this warning will mean that the world will use up its energy capital
within' the lifetimes of most of the students that we come in contact with in
our teaching. :

Even these numbers do not convince everyone that we have a reg] energy
resource problem. They somehow want_to believe in what.I call the "Apollo
syndrome.” In other words, iféwe can put a man on : n, we can solve
any technical problem once we resolve to do it. z E%ve a friend, who has

* performed a very interesting and important calculatibn.’ To me these calcu-
lations show that there is a real limit on the amount of resources that we
could ever hope to have available. He begins his a ysis with an assump-

/ . ‘tion that the whole sphére, called Earth, is made out Of coali In other

words, that there is coal at the center, not just:the surface, and the entire
spheré is ¢oal. He calculated that if this assumption were true, and of

. biurse,‘nobody beliéves this to be the case, continuing t} use energy at

réughly .today's level of consumption, we would have some ing 1ike 163
billion years before we would run out of this coal. However, if world en-
ergy use growth rate of 5.6% per year were to continue in the future, in-.
stead of having 163 billion years of coal, he found that such an incredible
resource base would only last for a little more than four centuries or 421
years. '

This analysis is a very sobering realization. It shows the power of
- compound rates of growth; it shows the imherent danger from allowing com-
pound rates of growth in energy use to go unchecked. This is especially
true when we realize that.of course the Earth is not made entirely out of
coal. To sum up, whether we believg it or not, whether ‘we want to address



it or not, we must recognize that there are rahl long term resource llmlts,
andtwgt long term in terms of hundreds of years, but in a matter of a decade
or at most. ’

e

It is essential that we establish fundamefftal re-directions and reassess-
"ments of our energy consumption patterns and habits. Failing this, the world
will have to face a much more serious and dramatic societal restructuring than
it has ever faced at any point in history. The simple fact is that a world:
that runs out of energy; that runs out of resources;.that no longer can prom-
. ise to millions of its fellow-citizens that there is a better life to be had
in the future; is a world that is going to have to face up to political and
« income redistribution problems on a massive scale. These will make the vari-

ous social reforms, political reforms, and m111tary astions of the pa eem
inconsequential by comparison. -

, - /
The President has said that our energy cris{s is the¢ moral equivaient

of war. o I believe, unlike many of the critics of the President, that

‘ his warﬁgng is an understatement rather than an overstatement of the reality.
| I find it quite regrettable that so .many people have failed to come to grips
} ' with the severity and the pressing nature of -our resource, energy, and en-
|

|

\

vironmental problems on a global scale. This generation and the succeeding -
generation, that we are currently teaching in éur schools, must solve these '

) problems in terms of technical, regulatory, educational, or economic solu- ~

tions. We must either break past trends and change the current reality, or

~in the future we are going to be dealing with much more fundamental and p;ess- -
ing problems. - N Sl ( \\\

|
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i ‘ The President's Plan and Education's Challenge - N ///
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T ) I would now like to move from making the general case that we indeed

.- have multi-faceted energy crisis. As I have argued, we have an historical

| energy crisis due to an almost total failure on the part of government ac-

& tion in the past. To those who have taken the time to si% down a@d\under—

| stand the numbers, it is apparent that energy problems of future are
pressing in on us very rapidly. Both lines of thinking are &ismal, but let
us get optimistic and begin to address possible solutiops.

It is not my intention to engage in partisan politics today, but I
think it is very useful to understand some of the specifics and philosophy :
that underlie President Carter's energy proposals. It is useful to relate o
them to both our past experience, current inherited policy, and future en- ‘ -
ergy problems #iat are becoming so readily apparent and will become even g
more so in the months and years ahead.

While I will resist a politically partisan discussion, I will engage
the discussion in disciplinary partisanship. After all, I am an economist
and I tend to favor an ecpnpmic‘solution to many of our social problems.

I will also try to highlight and isolate the role that education plays and,
. mor€ importantly, is capable of playing. At the outset,.I am sorry to re-
port that, I believe education is failing.}

I spend a lot of time teaching and lecturing at different universities
around the country. I recall the first Earth Week in which I spent a good
deal of time traveling’from one campus to another speaking about environ-
mental proklems. I have not forgotten one of the speakers, who after a

20




rather long day of discussion and debate stood up to summarize the day's
discussion. He concluded that there were fotr basic solutions to bur en-
vironmental problems. His summary could also be applied to the solutions
of our energy crisis. But the most astute thing, he said, was thgt the
preferred solutign to‘the problem depended upon the discipline of the
speaker. -

He pointed out that engineers,proposed highly technical solutions.

When it came to envirommental problems, they saw a giant plumbing system
could solvé our problem df pollution merely by connecting all the various
interdependent parts of society into one giant recycling and reprocessing
system in order to keep the world clean and provide new resources for future
economic growth. When it comes to applying that same kind of engineering
logic to solving our energy problems, we hear of new technological solu-
tions to get oil from coal, to get energy from the sun, to get energy frdm
the atom, to find ways of,going deeper down into the earth's core to pull
out oil, natural gas, foal, uranium, etc. . ¢ .

The educational solution is also frequently proposed. It is believed -
that if we can just change the way people think about energy, and the en-
vironment, we can solve our resource problems. This.is the basis of the '
current educational process in the primary and secondary schools in this,
country. Achieving a change in philosophy, a change in mentality, a change
in the way people think, will lead to a voluntary approach for solving our
environmental and our energy problems. It is averred that education could
change taste, preferences and the way in which we make our social decjsions,
spend our public dollars and cqnduct our private lives.

The third approach is the lawyer's regulatory approach. To many people .
environmental or energy problems require new forms of federal, state and
local regulations. These include regulations to prevent pollution;-to achieve
pollution-free automobiles; to achieve new building codes and standards for
insulation: to achieve improved mileage ratings for automobiles; to improve
efficiency ratings for appliances. In other words, it is.believed that a
regulation for this-that-and-the-other aspects of our public, private, cor-
porate, farming and day-to-day lives will solve all our resource problems.

Finally, there are the ecohohistsé (Applause!) Our proposed solution
is premised on a belief that price signals cap and should play an impor tant .
function. We economists beTieve that we poliute because the enviromment,
although an important f&ctor in the productive functions of our society, is -
treated as a'“¥ree good because it is not owned by anyone. Our credo is that
by imposing a tax on the éhviromment, we will achieve a 'reduction in its use
and, therefore, an improvement in its quality. We have similar views with -
respect to energy. Energy will be scarcer in the .future than it is today.

Paraphrasing the President, current energy prices are based upon yesterday's'’

cost when tomorrow's costs and problems are expected to be much more signifi-
cant. This leads to serious mis-signals for society and, therefore, leads -
to the overuse of energy, as well as, extra destruction of, the environment.

There are four ﬁhilosophiés, or approaches, for solving the social
problems of energy, conservation, energy supply, and enviromnmental protec-
tion. I have a strong belief that in solving and resolving our energy and
envirommental problems that a combination of all four of these approaches
and philosophies must be utilized. However, I also believe strongly that
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the,last one, the economic approach, has not been adequately used or con-
- sidbred by society.

This all serves as a proper introduction to my views on President
Carter's proposals. The thing that I find most striking about his pro-
. posals is that while hé has all four ‘ingredients in his package, for the
first time jn the last forty or fifty years, the economic-incentive approach
" for solving a national problem has come to the forefront. This is not sur-
gi'sing, when you count the number of economists in his cabinet that he has
advising him on energy policies. But it is very different from the tradi-
tional "bucks and bureaucracy" approach to our growing list of problems.

The President's energy plan is based upon a strong belief that our en-
ergy problem is quite real. Rather than utilizing the tried and true, and
even though they have often failed, solutions of the past four decades, he
has rejected a],most entlrelyf_ﬁ"e regulatory solution. Since I believe past
regulatyry solutmns for energy have caused many of our current energy prob-

\ lems, I am del:.ghted. He has recommended solutions built on economic ‘choice
rather than on prohibitions, such as not Permitting the construction of big
carg. Instead, he has proposed a system of rising taxes for those who want
big cars, in order to force them to confront the tfue economic ¢onsequences
of that decision. % .

The President has proposed the system in which the-old fashiorn notion
that "merit matters" is an essential ingredient. He a system that has
a series of well-defined economic signals to replace the\verysmuch outdated
and poorly framed sets of requlatory responses.

There are some other important aspects of the President\s philosophy.
- First, rather than simply letting our nation's energy prices
pletely dominated by the OPEC nations, the President has propo a system
of very selectiVe well thought out taxes to regtructure price signals for
consumer decisions. Energy consumers in their es, in transportation, on
the farm, or industry, may pay more for energy, t this revenue will be re-
turned directly to the economy. This is the first\ time that I know that
p government has proposed a very dramatic and fundamental tax collecting de-
vice that is not meant to bring about a growth in’ "Rucks or bureaucracy."
v The refund mechanism is quite complex and sophisticated,.but an essential
- fact is that this program is not meant to lead to more govermment. In fact,
its philosophy is to replace govermment with economic signals without re-
sulting in any one part of society keeping toq.many of the dollars so
A . collected.

Another part of the President's proposals which I find fundamentally
different from the past, is that his proposals include what I call a dimin-
ishing tax bagse, The President has proposed a series of social vice taxes.
Taxes on things that we want to see society use less of» but which we are *
not going to regulate. If taxes on. energy waste and inefficiency work, the
tax base itself will be destroydl and the govermment's inc at the same :
time will be reduced. This is a completely different approach to any other

. tax system that we have used in this coun . We usually have tax bases
which are going’ t,o be gyowing or constant, in order to adequat&ly predict
\ the tax revenues ‘that govermment needs to conduct its multi-facdted activi-
‘ties. PFor example, we tax incomes, property, sales, things that expect
to be increasing time to yield more tax revenue, even if the ‘tax rate

\
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does not change. Taxes on energy waste are’expected - to result in less en-
ergy waste and, therefore, a diminishing or vanishing tax base. This is a
very signific?nt change in- the way in whioch our society has attempted ‘to

solve problems. ) *

A Y

. .
The President has proposed spending more money in the form of negative
taxes on subsidies for people, who switch to solar energy o wind power, who
put extra insulation in their homes, who buy smaller cars. A ain, market
signals are being’utilized to bring about these important social goals. The
President's system would tax those who uwse or abuse society's
resources. ' ,

Voluntarism, changing mind-sets through education, might also achieve
the same result. The pFoblem is that members of society who follow a vol-.
untary and socially redirected approach in their daily lives, are often “a
bothered by the fact that Jdthers are ignoring their socidl responsibility, -
and "taking a free ride." This makes a continued voluntary life styleé-very
difficult to sustain either for large numbers of people or for a very long
period of time. By combining the voluntary/education philosophy with the '
social-vice tax, those who take the voluntary approach, who drive smaller,
more efficient automobiles, who take mass- transit, who do not pollute the
environment, will be sustained and encouraged by the knowledge that other
members of Society who reject those voluntary actions_will be paying a
higher set of taxes in order to continue their wasteful, inefficient and
environmentally destructive life styles. Changing life styles with eco- .
nomic incentives in conjunction with a voluntary education in approach can
achieve more than either single approach could alone. -

The President has also proposed an elimination of some of the regula-
tory policies which have encouraged us to leave natural gas in the ground
by eliminating the two-tier natural gas pricing system.. The President in .
this way would eliminate the profit speculatian resulting from leaving gas '
in the ground. The President has also proposefl a series of taxes to dis-
courage those refiners' who have switched to oil imports expecting higher
prices when "0ld" domestic oil was expected ta be decont¥olled. 0il profits
would no longer be increased by holding back production under the ?resident's
plan.

PN '

As an additional production incentive, there will 130 be additional
profits for oil tompanies who grill, find, produce and supply new oil.
‘After decades of oil companies marching off to Washington with their legions
of attorneys, special interest advisors and lobbyists to get favorable treaﬁ;
mént, this is truly a remarkable proposed change. President Carter has -
selected fundamentally different approaches to national problemg‘in géiéral -
and to energy ‘i particular. ) ‘ \

. \

I am not trying to say that the &onomic approach is the only solution. .
I tend to think o it more as a glue that reinforces the technological and
engineering solutions by rewarding those who find the solutions. I prefer
this to the more traditional approach of simply spending more government
dollars to subsidize\new research and development. Economic incentives also
provide the glue to e the educational and voluntary approach stick for
the length of time needed to matter. But most important,-it provides the
glue that is necessary to create a new Struéfure, as we untangle the hope- ’
less maze of "compensating,irrationality" now found in our often unnecessary
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and inconsistent energy regulatory policies. , For too long these foolish
requlations have driven this country deeper 1nto our’current energy crisis.
If left unche€ked, these regulations will bring us even closer to our long-
term energy scarcity problem. The President has understood all this ang
seeks to change it. I unabashedly praise him for it.

‘I would now like to turn, in my final time \available, to the question
of how we should go about teaching primary and secondary levels about the
matters concerning energy and enviromment that I have been speaking about
today. Let my remarks take a critical tone and let me try to tie them intp
points of v;ew\thaé I have been expressing.

First, I would characterize current efforts at teaching environment
or energy to primary-and secondary levels as being based on'the philosophy-,
that schools should teach.students to have an environmental: and conserva-
%ion awareness. In other words, schools should teach people to understand
the so-called good,life, and the way in which members of the human race-are -
part of nature, rather than simply meant to utilize nature in ways which
will lead to its destruction. ,

In a critical way, this approach to. teaching is what I would call
special interest formation. This is not necessarily bad, but it is built
upon a premise that two things will'happen: first, that a veoluntary approach
wilY reduce these problems; and second, that a more highly educated, informed
and aware citizenry can and will affect the*political process. My remarks
today should indicate that I am very skeptical about e1thér of the premises,

. *in and of themselves, béing capable of bringing about the necessary solutions.

} ’

I believe that\c1tlzens who practice voluntary conservation, voluntary
reductions in the~hay in which' they pollute or' destroy the env1ronment, are
very de51rab1e. I believe informed c1t1zens, although highly diverse and
not well organized, who are env1ronmenta11y awq;e and energy conservation
oriented, are to be preferred to citizens, who are not so educated or who
do not think this way. But by .themselves, I do not feel accomplishing these
objectives is enough. ' \\ |

- \ -

First, we mué% understand the ;éy in which decisions are made in our -
society. We have to understand the way special interest-domination of regu-
lation, legislation, and legal solutions has caused our resource problems to
become far greater than they otherwise would be. Second, we have to under-
stand that voluntary solutions by themselves are very.  difficult to sustain
if other members!of society can totally ignore and'abuse the very things
that the voluntarily good citizen is giving up§ Third, wé:hqy  to admit to
students the fact that while all of these objectives are g and desirable,
by themselves they may hot be sufficient. Fourth, we have to‘accept that
replacing our regulatory philosophy for solving our problems with economic —
solutions makes sense. Fifth, we have to tell students that it is not
enough to say that we want to encourage a sustainable energy society and
renewable forms of energy, such as solar energy. Indeed, we have to train
enginéérs who are willing to work on such solutions.

3 ’ ~

In other words, we have to tell our students that thinking good
_ thoughts about energy and the environment is not enough. We need scien- -
tific breakthroughs to solve many of the unanswered questions. We need
social and institutional reforms, as well as lawyers to’ think through

\
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and find new ways to solve these problems. We need to devise new regula-
tions that are necessary'and not just to compensate and cancel out the old
regulations. We need to find ways of eljminating some of the old special
interests.

.. Fipally, the most important thing of all about teaching environmental
and energy matters is a lésson which I havk learned in my own teaching,
particularly at the introductory undergraduate level. We must pé frank and

. honest with our students. We must tell them that we do not have all the
Solutions ¥or our energy and environmental.problems. Indeed, we do not even
know, how to ask or frame all the questions. This has two effects 6n stu-
dents. One, it shows them that there are a great many challenges which
await them when they finish school. It is important for students to be
motivated by the fact that society Fequires their talents, ‘

‘ 1]

When students pick up the newspaper and hear about the massive amounts
©of unemployment, when they worry about whethex society will be able to con=_
tinue to have economic growth, it makes them wonder.whether they will have
a role in our future society. Certainly the energy and environmental prob-
lems we face mean.that we need‘}ots of hard-working, highly technically
trained, and high%g-motivated individua;s to solve these pressing problems.

The second effect of telling students that we do not %kmow 411 the
answers to these questions, is that our credibility as educators.is increased.
We will also help students realize the complexities involved in our energy
and environmental problems which are not amenable to simple solutions.

This will help motivate,students to develop technical skil¥s and not just
learn the right political position. It will have the. effect of making
students want to learn more about the problem,. and to, study more deeply in
some of the traditional disciplines so they are better equipped to relate.to
these camplex\multi-disciplinary matters. My own experience with telling
students "I don't know the answer," or even the best question associated with
" energy and environmental problems, has had one of the most positive and pro-
found effects of any of the teaching experiences which I have been lucky
enough to experience. ' .

On the positive gide, from what I understand of the energy and environ-
mental curriculums in'this country which I reviewed as part of putting to-
gether this speech, I would say that the best curriculums are those which
em zed student involvement in local envirommental and energy-related
issues. Students who become involved will immediately see that the world
is not simple. Most of our social decisions are tradeoffs between the
three "E's"! Environment, Energy and Economy. There are some solutiohs,
which will help minimize the ,amount of/tradeoff that any one of the "E's"
will have to make. But as we look out}over the glbbal, national, state,
local ahd even school-oriented probl , it is most important to think

"+ through clearly and to involve the gjzitest number o6f people in solving
these three interdependent problems, at these different levels. 1In this
way, we can hope to make the future world a hketter place to.live; to pro-

~ duce a healthier, cleaner and more enjoyable enviromment; to develop a
society in which individual effort is rewarded; and to sustain an economy
that will continue to grow in strength and vigor, but with perhaps not
quite the same dependence upon resource extraction and utilization as it has

., in the past. Despite my obvious cynicism, schools and their functions of

} :teachipg confidence building and moti:;?ion are the kinds of things that

»
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make me an optimist about the futuré. As I have recently moved‘from teach-
“ing to public service, I envy the important role you can directly play in
accomplishing some of the tasks which I have hoped tO convince you to
accept today. -

Thank you Qnd good day'!

-

ERI!

Aruitoxt provided by Eic:
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- energy, environment, ard enga
- of an Energy/Enviromngnt Actjon Center in the Office of Education to

SESSION II

\\ THE ENERGY\GENDA’*AT THE OFFICE OF EDUCATION )

Comissiéner of Education Ernest L. Boyer outlined the Office of
Education plans for energy~educatipn. Focusing on the three "E's" of
ent ,\Boyer proposed the establlshment

provide information and technical assijstance to schools and colleges;

to support the training of néw energy/and environment professionals; .
and to ipitiate the, deVelopment\Qi ew curricula materials focused on

the three "E sﬁ ‘ I
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THE ENERGY AGENDA OF THE U.S.- OFFICE OF EDUCATION

Ernest L. Boyer, U.S. Commissioner of Education, Office of
Education, Department of Health, Education, and Welfare

. . ) - I ) , . -
_ A decade ago Arnold Toynbee observed that we have conquered nature,
and that now our great unfinished task is to conquer self.
, .
He sard that humanity is our most formidable enemy today. We bur-
selves are more formidable than wild beasts, ouf oldest foe. and more for-
* midable than disease, which, for the most part, wé can now ‘control.

The time has come, Toynbee said, fOI:humanity as a whole to unite
‘against the common enemy in itself. The great irony of our time is that
humanity may be destroyed, not by its madhess, but by its carelessness --
by its wanton disregard for its special relationship to the planet earth.

Catastrophes of course are not uncommon. We have, since humanity
first stirred itself, faced wars, disease, hurricanes, and flood. These
calamities have struck; they have taken their toll; and they have departed,

' leaving us to rebuild .ourselves.

I'd like to suggest that the crisis of which Toynbee spoke -- our use
and misuse of nature's resources -- is a disaster of a different kind. Un-
| like flood or hurricane, it is a dilemma we have made ourselves. Unlike

disease, there Is no miracle drug which can provide dn easy cure. And un-
like war, there ts-no armistice in 81ght.

The energy crisis we confront today will be with us for as far ahead
= as we can see. It may fade away from the headlines from time to time, but
it will remain a crisis that -- whatewer our good intentions, whatever our
appeals td technology -- simply will not go away.

For two hundred years, we have believed that man's initiative and in-
genuity could build a humane civilization from nature's resources. We' vk
witnessed the miracle of production and construction. We've praised human

. ingenuity and scientific knowledge for this progress -- we 've given very
little.credit to the raw materials of our earth or to the several hundred
- million years required to produce the fossil fuels we've used to power this
7 civilization. ‘ o ‘

But whether this new kind of crisis becomes a catastrophe is largely -

! up to us. In explaining the urgency of his national energy plan, President
Catter noted that "with the exception of preventing war, this is the great-
est challenge our nation will face during our lifetime.” And he added, "It

. will be a test of our-basic political strength and ability. But we have met
chall s before and our nation‘has been the stronger for it. That is the
_ réspo bility that we face -- you in the Congress, the members of my Ad-
. : aini;tratiOn, and all the people of our country. I ‘am confident that to~-
b © -~ gether we wiil succead " , '

-~




» Today our earth has begun to show signs of the strain of sopping up
the wastes of our constantly aetelerating energy use. - .

We are, running out of known resources of gas and oil -- the fuels- that
,represent almost three-quarters of the energy upon which the U.S. economy
depends. Both resources have begun an accelerated décline. The world sup-
. ply will begin to fall in little more than a decade. This is a physical

fact, a physical problem. ' \

. Suddenly, we are beginning to discover that exponential growth is not
forever pogsible in a fihite world. This is undeniable, no matter how badly
we may want it to be otherwise. b . - e

Like all systems that have been jolted out of their inertial pathways
by some massive interruption, the.total human system is cglling on all its
parts to find new energy sources that will enable us to continue solving

all our societal problems by more growth. ~

' But to seek new sources of energy in order to build even more sprawl-
ing and random additions to our urban jungles, and to fuel our luxuries,
seems sadly unrelated to the true nature of our problem.

“ Tt is true that alternative forins of energy may help us cope as our
oil and gas gauges plummet toward zero. But to think that tHe chief task
of a world with dwindling resources is to hunt for new resources to exploit
is myopic vision at its worst. ; '

. /

It makes a false assumption. - It presumgs that our present style of
life can continue. It leaves unchallefiged the idea that eur centuries-old
energy binge must roll ahead. It rests on the idea that our obsessions
with endlessly expanded production, insatiable consumption, and carefree
waste and pollution can be fed indefinitely.

Here's my point. The energy crisis we now face will require not only
new technology, but new values and new attitudes as well. We must change
our habits of consumption. We must approach self-indulgence with a new
perspective .-~ an understandinq that we are members of a human community,
with a common plight and a common fate. And all of this is closely tied
to our nation®s schools and colleges.

Specifically, I believe energy, enviromment and education are linked
‘together in three fundamental ways:

' {
First, this nation's schools and‘lelgges are major consumers of
energy. They, like the rest of seciety, must learn to cut back
on consumption.

Second, education must train ividuals with the fechnical know-
how to lead us toward a conserving society. New careers require
new educational‘preparation.

Third -- and perhapsrmost important -- we must embark on a revo-"
lution in values. Our schools and colleges must confront today
the realities of the 21st century, and begin to focus on the per-
spectives and attitudes that will be critical in ensuring our
global survival in that era. .

f
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.zach of these tasks -- conservation, training, and curricular \change --
_represents a major challenge to our educational system. .With the right -
léadership and vision, I believe we can succeed,
' i
‘ b 11

~ Our nation's schools -#bne consume l1% of the heating and cooling fuel
. in this country, yet it has been estimated that almost half ghe energy they
s ' consume is wasted, -because s¢hool buildings were~con§ ructed; without regard
to energy conservation. There are 79,000 elementary s J in the United
- States. The most comservative estimate available indi ates that at least
’ 508 of them need major retrofitting. -

.

The Federal Epergy Administration has estimated that if only 30%
' of the nation's elementary and secondary schools were to become
energy efficien ough renovation and winterization, then 25
. ! million barrels of oil could be saved/each year. ;

The Department of Commerce has 1nd1cated that with no gapital
modification at all -- simply by changing operating methods --
-] 1s can reduce their energy consumption by 5 to 25%.

» . . [
With minor capital modifications, involving very small expendi-//’//
tures, another 25 to 35% could be saved. ‘

In 1972-73, the schools sp;nt $1 billion on energy. In 1976-77, the
bill was over $2 billion. This amounted to $19.81 per student in 1972,
and, last year, $41.60. ‘ . ‘

In late 1976 projections told us that the cast of gas, coal, and elec-
v tricity would increase 20 percent annually through 1980. Thus, in a little
o\ over three years, most fuels and electx1c1ty will cost double what they do
’ my. B -

3 School districts will have no choice but to find more andimore ways to

and energy conservation teams. &hey will develop energy management plans and
conduct school energy audits. They will adopt good plant maintenance prac-

" tices, including preventive maintenance. And they will ensure that new con-
struction‘éé designed and built to save energy.

. i A ) 111
4 -
But schools and colleges, of gourse, are more than physical plants.
They also provide the knowledge and skills necessary to embark on careers.
i - . .

. What new professionals do we need today, and will we need even more by
the end of the century? The process of refurbishing suggests one kind of
skill now in demand: the ability to give new life to old buildings. Main-
tenance workers will have to have their skills upgraded. Architects and
city planners will need to learn new techniques of design, If coal is to

* be a short-term solution in dur transition to a conserving society, then we -
~ _ '  will need to train professionals -in new mining technology. We will need en-
- virormental experts capable of monitoring the public interest in that
k] - ‘ »

s
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conserve energy. Some will establish full- or part-time “"energy coordinators,"”



education."

lndustry.' Solar and wind energy generators remain'a dream and a promise;
we need the personnel who have the skills to translate that promise into
reality.

. Universities, ii!ieems to me, must focus their great research capacity
off the problems of poYiution, and £ind effective ways to ¢lean our air and
clear dur waters. 1Is it too much to expect that, in time, we might have non-
polluting cars, non-polluting energy, and non-polluting detergents? To be
sure, we are already making some progress “in thisg direction. This is en-
couraglng, but we still have a 1ong dlstance to go. |

We must search for ways to use our science and technology, not to pro-
mote endless growth and unproductive opulence, but to enable us to breathe
clean air, to drink pure water, to conserve our natural resources. In other
words, we must learn to live like civilized beings within the restraints of
nature -- restraints which can no longer be ignored with impunity.

v

v ) \

e,
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Schools must conservef They must contribute to the'training of workeré
in the new energy and environment fields. And they must -do more: they must
teach our children and ourselves about the wider nature of our energy dilemma,
and must equip our society with the understandings necessary to remake our
society in the llght of that dilemma.

I‘realize full well that what I am advocating'1§ that wrenching occur-
rence known as "changing human values,™ a psychic event that is often as_
cataclysmic as the earthquakes and volcanoes that change the real territory.

We must start at the simplest level: awareness. A recent G&llup pQll

" suggests that, if Americans were taking an examination on the energy problem,

many-of them would flunk. Only half the public =~ 52% -- knows that America
must import oil to satisfy its current energy demands. And of those, only a
third -- 17% -- have an accurate idea of how much petroleum the United States
imports. Today three out of ten college-educated citizens think that the
United States produces enough oil for its present needs. Most Americans just
don't kpow or don't realize how big those "needs"” actually are: while we make
up a mere 6% of the world's population, we consume a third of its ‘energy.
b ) ) L

But- awareness alone is not enough. I submit that all of us in education
must constantly stress the need to understand and to respect the unity of
life =- a unity within which the energy problem can be seen as one part.

" In the late 1960'e we began to notice that something was happening to
our natural world -- the world of physical/biological systems like air and
water and wildlife -- and we called it "the environmental crisis." We re-
sponded to it in the educational community by developing a fragment wye called.
"envirommental education," we tacked it onto our institutional machine
like a bumper strip and congratulated ourselves on a good job.

Just the other day we began to notice that our human world -- the
world of societal systems like ecdonomics, government, industry, and even
education -- was in trouble. It was running out of the energy fix it re- ’
quires to keep it developing along traditional growth lines. The immediate
reaction was dg'run out and invent yet another fragment and call it "energy

> : .
f . .
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This time I have high hopes that we can resist the fragmented approach.
With the so-called "energy crisis," enough of the pieces of our real problem
have been iBentified that we can at last begin to see the whole picture. Our
many problems -are one problem -- they are of a piece,,and they cannot ever. be
"solved" in the senqt of arriving at some Utopian conclusion. They are the
problems of complex systems in constant motion, and approaches to solutions |
must take the same dynamic path -- must beé able to shift to new modes as the
problems shift. N ~

v

! N

For the first time in the conscious history of mankind, we are becoming
aware of the many pieces of our puzzle, and they add up to one interrelated
system -- the coamplex web of human culture and society with all its inter-
related parts, and the physical/biological world within which the human-

built world is embedded. -

One of the tragic by-products of our age has been the inevitable "break-
ing up" of knowledge -- and for this we have paid an awesome price. 1In our
drive for progress, we have become specialists and have fragmented our efforts.
In doing so, we have collided disastrously with nature and, indeed, with truth
itself. 1In spite of its diversity, nature -- like all truth -- spins a mar-
velously unified web. .

- ~

If this is so, how can perspective be maintained? How can "unity" be
preserved? How can balance be restored? The answer seems to be, at least
in part, in the way we educate ourselves and in the way we think about our=-
selves. We must see more clearly and ‘understand more completely the unity
of our world, not just in a physical sense but in a social sense as well.

We must constantly remind ourselves that qpthlng is ever wholly destroyed,
and that all of our moves on this planet -- whether physical or social --
are intimately interlocked.

*and in this effort the schools and colleges will be crucial. They will
have to abandon the fragmented approach to knowledge and the shattered per-
spectives from which we examine our globe. They will begin to address them-
selves to the part of us that lives in a community and relates to other
human beings. The schools will.iegin to ask what we have and hope in common,
and from this common human agenda will derive a curriculum to highlight and
strengthen the linkages among ourselves and with our common future.

On other occasions I have suggested that readlng and writing -- as. the
fundamental tools for all communlcatlon and all learning =-- should be part
of a gommon core’ currlculum. But the "three R's" are not enough. Perhaps
our schools and colleges need also to look more broadly at the earth that
houses them and the society that depends on them. Perhaps they need to
realize that the enerdgy challenge will confront us all for e rest of our
lives; that our environment is shaped by our patterns of ene¥gy consumption,
and is passed on as a legacy to all of our children; and that our pLLght in
this nation is determined also by our active, inter-dependent engagement
with all nation#®.

Perhaps these three themes -- energy, environment, and engagement --
could also be keywords in our nation's education syste§. Our common core
mighé perhaps exten@ beyond the traditional "three R's,"” and into these

new "three E's" as well.
H
|
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I've sketched three ways that education can respond to the new reali-
ties made more dramatic’ by our nation's energy needs. Schools and colleges
can be wiser qqgggy consumers; they can provide the technolegical know-how
and traifing for'the new energy and enviromment professiéns; and they can
develop curricula which put today's ezgrgy crisis within the context of our
single, precious, incredible, common &arth.

.V )
In all this, what can Ehgkupited States Office of Education do?

N
I propose that the dffice:;?mﬁﬁéation establish an Energy/Education
Action Center which will have as its mission the coordinating of all the
various Federal Agencieﬁ' educational responses to the President's energy
plan. :
. | 5 R
The three educational goals of the center will be:

The providing of information and technical assistance to schools
and colleges as they move toward effective energy conservation;
Suppert in the training of new energy and enviromment profes-
sionals; and ) N -

Leadership and support in the development of new curricular
materjdls focussed on the "three E's."

The Energy/Education Action Center will work closely with all units
and interagency committees of government which are concerned with edu-
cation's response to the new energy realitrhs. It will draw on the staff,
resources, information, and good will of those units. Through the use of
inter-Bureau teams, the Center will also bring together OE program per-
sonnel responsible for the scores of existing energy- and environment-
related programs in the Office of Education in order to focus their work
more effectively on the goals of conservation, training, and curriculum.
We will direct available discretionary funds on these goals, and will de-
velop plans to target new discretionary monies toward those ends.

Projects undertaken by ‘the Center might include:

Serving as an information and technical support clearinghouse
for all Federal Departments, Agencies, and committees with
education programs in the energy conservation and transition
areas;

i .
Y

Developing a media‘appraoch, including the use of educational
television'programming, to spread public awareness and dig-
seminate technical kndw-how;

Encourage the deJelqpmggt’of new curricula addressed to our fun-
damental global»interrglﬁtedness;

Sponsoring curricular in vations and demonstrating programs at
all levels of education;’ )

-
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Developing curriculum guides in fields like insulation, solar
. energy, and resource conservation;

Freparing?a technical assistance plan to help schools conserve;

Installing a toll-free telephone line to provide immediate tech-
nical assistance and curricular guidance; and :

Building effective links between the govermment and the private
and non-profit sectors.

We hope to be a magnet for all federal efforts in educating our nation
toward responsible membership in a conserving, interdependént world. We
hope to aid the major national educational associations as they confront
the new energy realities. And we hope to be of service to the state depart-
ments of education/and 1 school districts as they formulate their own
- plans of action. / -

{ ‘
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In the few months that I've been in Washington, I've been struck by
the frequency with which people in the world of education refer ominously
to "next winter" whenever they speak of energy. Facilities and maintenance
are important,'to be sure, and restructuring must'be part of our national
* conservation effort. But we must break free from the mentality that equates
our "energy crisis" with last winter or next winter, or any winter, of our
discontent. "“Crisis* =--tc returm to its' Greek root .-- means "decision.” -
Let us decide today to abandop our panic and siege mentality. Let us decide
to see today*s worxies about ghs ard oil as the signal of a much more pro-
found, much more transcendent problem in our relations with our globe and
with one -another. Only in that broader context, only in the context of who
we are as a society, and what world we want our children to inherit, can
anyone's energy agenda make sense. i




SESSION III
{
ENERGY RESOURCES: SCENARIOS FOR THE FUTURE

. - gu L
Edward J. Hanrahan, director, Office of Analysis Division of Planning
and Evaluation, Energy Research-and Development Administration, opened
this session with a description of the administration's projections of
our energy future. Bidsically, Hanrahan described a future world Tgradg,-
ally diminishing its reliance on finite fossil fuels such as oil and
gas while utilizing coal during the transfer to an age fueled by alter-
nate renewable energy resources such as nuclear and solar. v

}
»
Earl Joseph, staff Bcientist with Minnesota'based Sperry-UNIVAC, gave
the first reaction to Hanrahan's scenario. Joseph predicted £hat high
technology hardward now in the development stages would be the primary
" means of combatiﬁg the energy crisis. ' ;

And finally, Joanna Underwood, director of EINFORM, New York City,
challenged the previous ﬁgturist scenarios as unrealistic to our needs.
Underwood sought a reorderigg of economic incentives to reflect realis-
tically the cost of energy to society. Resolving the energy crisis,
then, would forcekghanges i consumption patterns and values according

to reality. : -

L




. public ‘services and the like, have been employing an increasing share of

ENERGY RESOURCES: SCENARIOS FOR THE FUTURE"

Edward J. Hanralan, Director, Office of Analysis, Division
éf Planning and Evaluation, Energy Research and Development
Administration with the assistance of Frank C. Emerson

-

I appreciate the -invitatioh to talk with you ay on energy resources
and their likely and possible impactsxgn life in the ‘future.

As is apparent to virtually anyon'e‘following the news these days, de-

" velopments in energy policy and technology are the subject of a wide variety

of speculation and.cynicism and of optimism and pessimism. In addressing a-
wide-ranging topic such as this, what I hope to be able to ‘do is to outline
a number of the possibilities, but, in doing this, attempt to give some no-
tion of which sorts of future developments are somewhat unlikely to occur.
In an area which is such a fertile ground for the.exercise of ingenuity and
imagination, I think that much is to be gained by emphasizing some of the
fundamentals. This is particularly true when we attempt to suggest the
possible effects of changes in energy systems upon future life styles.

Any consideration of the effects of energy systems on future life
styles must recognize a broad range of interaeting factors. These include:
fa) the structure and growth of the population, (b) the make-up and growth
of economic activity as it affects the occupational skills in demand and
goods and services produced, and (c) the location of economic activity.

In envisioning. the likely changes in life style in store for your stu-~
dents, there appear to be some fairly predxctable effects which arise from
the age structure of the populatijon, in particular the decline in births
Wwhich has been quite apparent during the last 15 years or so. One source
of optimism arising from this is that the age cohorts which leave school
to find employment in the mid-1980's are likely to have an easier time
landing a first job than is the case for the unprecedentedly large age
groups now entering the work force. It is not difficult to speculate that
the job seekers in the mid-1980's will, however, discover that the chances
for advancement may be hampered by the rélatively large numbers of people
from the baby bgom years who have moved into their'late 20's and 30's.

This, it seems to me, means that there will be a real premium on the ability
to enter new and expanding fields either through initial training or through
the ability and willingness to shift occupations in order to improve the
chances for advancement. Of course, changes in the age structure of popula-
tion can have very major\implications for employment in particular types of
activities. 1I'mt sure tha one involved in education needs to have an
invited speaker “emphasize this.

The type of anploymen in which people find themselves engaged has
been undergoing some notable shifts over the years, and it is unlikely that
the general directions of these shifts will be quickly reversed. 1In par-
ticular, the service industries, including retail trade, communications;,
the work force ever the yéars. The manufacture of goods has been losing
its share of the work force for a number of years, as capital-intensive
and energy-intensive technologies have made productivity and wage increases
possible. It would be surprising if recent high energy prices and the
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possibility of further major increases in energy prices were not to slow
the historic rise in industrial productivity ii? slow the relative decline

in industrial employms:f.
4

Finally, we should make note of the effects of, and tren%s in, 4#he -
location of the populatiog. Thi;iian have obvious implications for the °
way in which people spend their ™ime and the usés for which energy will be
demanded. Over the two centuries of the nation's existence, we have séen
an almost continuous flow of population from the rural areas into the metro-\
politan areas. In 1776, only about 10% of the U.S. population was living in ™
urban areas. Now, the vast majority are clustered in a few hundred metro--
politan areas having a population of more than 100,000. There has been a
notable shift, particularly within the last decade or so, in interregional
migration. 'The newspapers these days- have frequent reviews of the rela-
tively rapid growth of the so-called "sunbelt" areas and the slower growth
or, in some cases, decline in the old industrial areas -- the midwestern
and northeastern "snow belt.” )

In contemplating likely changes in life style and the influence of
energy systems upon them, I would now like to make a number of observations
more specifically related to energy. Today, we are contemplating how life
may be during the period leading up to the year 2000, which may seem a
long way away. This, however is only 23 years in the future, when this
year's graduating class of high school segiors will be turning 40, and still
have the majority of their working lives ahead of them. If we simply measure
the. passage of time in terms of years, the year 2000 is only as far in the.

, future as 1954 was in the past. There have been major changes in the make-up
of the U.S. energy system since 1954, but they have been evolutionary, not
“revolutionary. Only nuclear power has come on the scene as a major new en-

ergy source over this period.

The national energy system which we have inherited is fiow one where
75% of energy consumption is supplied by oil and natural gas. Coal usage
is undergoing a painfully slow renaissance and has climbed back to the
point where a little over 18% of U.S. energy is derived from this source.
As in the early 1950's, hydropower continues to provide approximately 4%
of our annual energy needs. Nuclear power output has risen from essentially
nothing in the early 1950's to about 3% of total U.S. energy input. Last
year, about 10% of the country's electricity was supplied by nuclear power,
and the proportion was somewhat higher during last winter's cold spell.

If we look '#t long-term trends in energy use and in the economy, what
we %eg, for the last_guarter century, is a rise in energy use at a rate- of
about 3% per year and a rise in the real value of national output of about
348 per year. If we plot graphs of the energy input to the economy along
side of the constant-dollar market value of output of the economy, we see a
striking parallelism. The long-term trends are up; but when energy use
falls, nitional output falls. There are a number of studies around indi-
cating that, by the end of the century, it should be possible to somewhat
aécouple,energy and economic growth, Perhaps we can have a high standard

+of living without continued rapid growth ‘“in the use of energy, but any major
adjustment of this sort is unlikely to be completely painiess\

3
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Major Factors Influencing Future Choices -

I believe that it is fair to say that, in the past, 'the costs of carry-
ing out economic activities, as measured in straightforward dollars and cents
terms, have very stronhgly dominated the choices which have been made. The
"availabilities of different types of fuels and other commodities, together
with a long period of rising per capita ipcomes, have served to determine

e collection of human, natural, and man-made assets which we mow have to
with., For exampYe, the shift away from the use of public tranhsporta-
tionm\and toward the private automobile for moving people, and from railroads
ges to trucks for moving goods have been very logical choices in view
rices and alternatives open to decision makers in the past. The
shift, in\ the past, from the use of coal to the use of oil for producing
electricity principally involved changes -- and they may be relatively minor -
changes -- ak the power plant. Such a fuel shift can take place with essen-
tially no chan es in the electrical transmission and distribution system.
I mention this ple to emphasize that, ip the future, our
whether we like i or‘hot -- will be affected\by ‘the existing \stock of fac111-
ties. For very man activities, it is simply easier to make a

ber of passengers may requi
“the sort which you see on and

very extensive and expensive cons
der the streets of Washington.

ing transmission and distribution system. A radlcally new source of s
heating or process heat, such as solar energy or methane produced from
home or plant's owrm wastes, may well reqﬁfig\s complete new system on’ tﬁ?
premises of the user.

\\ \

Of course, on envirommental grounds: many of the new systems may be
clearly preferable to those which we are now usin I believe that the -
experlence of the last decade has shown us that futire choices of energy
systems, of components of these systems, and for the locations of these -
parts of the .energy system -- will be more strongly affected by environ-
mental con81derat10ns.

In mentioning characteristics of energy system choi\\s\for the future,
I should briefly comment on what many regard as a major i::hﬂ} that of cen-
tralization vs. decentralization. Some seem to regard the appaxent centrali-
* zatidn involved in building large energy facilities, such as po !Kplants,
0il refineries, and the like, as undesirable -- or at least less eptable
than decentralized energy systems such as those relying upon individnal
solar heating units. I think that it is difficult to argqué convinci

that the energy developments of the last half century have made consum

in the economy worse off by contributing to centralization. There are a
number of countercurrents at work here. TFor instance, farmers in the nor
ern Great Plains willingly gave up individual household wind-powered elec
systems when they were connected to distant generating stations by an expan
ing electrical network. Certainly employment over the last century has be-
come more concentrated in the large mefropolitan areas which have been
fueled, first by coal, and now by oil, gas and nuclear power. But the era
of ¢heap petroleum -- which is ending -- has contributed very strongly to
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central cities\of American metropolitan areas testifies to a type of decen-
tralization whikh is faéilitated by existing energy sources. My own feeling
is that the issue of centralization vs. decentralization is essentially one
of individual chofice. As new decentralized energy systems become available,
consumers and busipesses will choose to use them -- if‘‘they provide energy
more cheaply, cleanly, and more reliably than alternative centralized sys-
tems, or have appeal on other grounds. v

All ‘that I've said up to this point is really by way of providing a
background for what will be a relatively broad 'brush sketch of energy sys-
tems that we're likely \to be using in the future. Cost and environmental
acceptability are likely to have the dominant roles in the choice of future
systems. Much of the inigastructure of wires, pipes, generating facilities
and the like which were in place five or 10 years ago will still be in ser-
vice at the end of the ceﬁtury. Given the long lead times for the construc-'
tion of new major energy facilities -- on the order of 8 or 10 or moxe years
for a nuclear power plant -- it would be quite surprising if the energy sys-
tem which we will be using ih 1985 were radically different from what we now
see. The notion of a speedy revolution in the American energy system may be
an appealing one, but I believe that a carefully reasoned evolutionary shift
in directions which are already apparent is the more likely outcome. In any
case, such a course is likely to be the more cost-effective path to take in
adapting to major changes in our circumstances.

w
The Next Eight Years

With this as background, I would like to briefly outline likely develop-
ment?!ovsgn;he.relatizfly near-term, the eight years through 1985,

| i A,

'‘0il, &high‘éhrrently supplies about 47% of the energy consumed in the
country, will very likely remain our major fuel in the near future. The
problem here, in terms of pblic policy, is most obviously that of balancing
the risk associated with our burgeoning oil imports against what could be

“relatively, high short term costs involved in drastically reducing our de-
pendence upon foreign oil. 0il production in this country has been declin-
ing for well over five years now. We now rely on imports for between 40%
and 50% -- depending upon short-term demands =-- of the oil which we use.
There is likely to be a fair amount of displacement of oil by coal as an
industrial and utility boiler fuel. It is likely, however, that petroleum
will remain the near-term fuel of choice for trarnsportation. And our pros-
pects for reducing the use of petroleum products im transportation are some-
what mixed. On the one hand, we have the baby boom arriving at the age when
it is normal for an American to cut the apron strings, buy a car, and drive
off to an apartment. We now hdve enacted, however, requirements which are
likely .to lead to rather dramatic improvements in the fuel efficiency of new
cars. Nevertheless, it will take“a long-time to replace the existing fleet
of autos in the U.S. Many of today's new cars are likely to be guzzling
gasoline in 1985 “- unless there is a change in public policy which makes
their continued use very expensive. In addition to shifting to smaller cars,
there are a variety of transportation conservation measures which’ we can use
tpday. Where available, public transportation has obvious benefitg -- the
passenger miles produced per unit of fuel hre much higher than for passen-
ger automobiles. Car pooling -- sharing the ride -- can easily multiply
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the mumber of persons served per gallon of fuel by a factor of two, three,
or more. .

‘There has been a popularized debate going on for several years now re-
garding the possibilities for increasing U.S. oil produgtion. Certainly we
expect to see a modest rise.in domestic production as the Alaskan North
Slope 0il fields come on stream this summer. Both industry and government
have been investigating ways of increasing the supply of domestic oil. A
number of technologies which will increase the recovery of oil from existing
reservoirs are in use or under test. Currently, we get about 2% of our oil
through these enhanced recovery methods. Perhaps there is a-major break-
throtgh on the way here, but I'm dubious. In thinking of oil, the facts
which strike me are that, in recent years, 80% of the 9il and gas wells
drilled on earth have been within the U.S.; and during this period our oil
reserves have been, continuously declining. .

Of the energy consumed in the U.S. during 1976 about 27% was natural

" gas. About 36% of the energy produced in the U,S. last year was natural

gas, ‘making natural gas the principa}-fuel produced in this country. Natural
gas has undetgone a rapid evolution in status froim that of being a waste by-
product of petroleum production in tﬁe eprly part of this century to being a
premium fuel in short supply durimg thé’ last few years, Price celllngs,
together with, its desirable clean-burning qualities have combined to give us
the current situation -- one where, at interstate prices, more gas is being
demanded than is being supplied. We have a large efficient distribution sys-
tem for natural gas in place in this country., If additional supplies can be .
found, there appear. to be few problems involved in getting them to the con-
sumer and in using them. So here, the interesting question, as with oil, is
that of the possibilities for increased domestic production. Industry and
govermment. are currently 1nvestlgat1ng the potential for producing additional
natural gas from khown, or at least suspected, sources which have not pre-
v1ously been exploited. Much of the problem here appears to lie in present
gas prices which have been lower than what appear to be necessary to ehcour-'
age the exploitation of some of “the less promising, but nevertheless known,
prospects. 'Two potential sources of natural gas being investigated by ERDA
are those in the so-called Devonian shales underlying much of Appalachia and
the middle west and the so-called geopressured methane under the Gulf Coast
The geopressured methane, in particular, has been estimated to contain truly

. huge amounts of gas. ,The problems with this resource are a combination of

deep drilling, extremely high underground pressures, and the large amount of
brine in which the gas i{s dissolved. The brine would have to be brought to

the surface and then -- the hard part -- disposed of 1n an envirommentally-

acceptable manner.

As is the case with oil, gas can be conserved by replacing it with coal,
where’it is used as an industrial, and utility fuel. Since gas is the major
home~heating fuel, training future consymers to use lower temperatures, better
home insulation, and better coftrol of use, such as turning down the thermo-
stat at night, can have obV1ous conservation, as well as f1nanc11‘, benefits.

Coal, as I noted earlier. is staging a- slow comeback. There are cur-
rently plans for the rapid development of a very large coal resource which
has been largely unused in the past -- the low sulfur,~low-energy-content
coal underlying much of the northern Great Plains. With coal, there age a

t
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« ‘variety of problems: amenable to’technological solutions. These include
. repairing the envirommental damage involved, particularly in surface mining,
and the collection of ash and sulfur. oxides released upon combustion.
KN . —
. ’ One ratheswpromising cdal-using technology which ERDA has ' recently been
v * developing is the fluidized bed combustion of coal. This is a process in
) ~ which limestone is put into, an agitated bed of burning codl in order to both’
. © reduce the production of nitrogen oxides and react with the sulfur liberated
' when coal is burned. A major advantage of this process is that its adapta- -
~&ion would permit the envifbnmeﬁtélly:acceptable use of high-sulfur coals of
_ the type which are readily available in the midwest and much of the Appala-
) chian area. : ) .

.
! B El
)

T, : ‘I have already mentioned the recent rapid rise of nutlear power. Nu- .
clear poyer~as we now use it involves the so~called light water reactor. -
The President has deferred the reprocessing of nuclear fuel and the recycling 4
of plutonium as wéll as the commercialization of the breeder reactor because
qf nuclear weapons proliferation cqpcerns..—névertheless,vin\its>pgesent
form, the light water reactor has been regarded by a 'large nimber of elec<
tric ytilities as a very cost-effective way of producing électricity.

- President Cartef's energy plan, I might note, envisions something more

. ; tggg a tripling in the output of electricity frgm nuclear power p;%hts by

’ 1985, ’ -

’ ] 9

i It-is worth noting that we might expect to see a continued rise in the

‘use of waste materials’ for fuel. 1In terms of the total quantity of energy

supplied, our waste materials are likely to remain a relatively mihor energy
source -- although in specifi¢-applications they will be quite important.

. e Of coursé, there is nothing really novel about this idea, it's simply the
recognition that, in very many cases, wastes are simply resources for which
we haven't devised a use.. For instance, the more modern paper mills in this \@#

- country and throughout the world ffequently provide 40% or more of their own

‘ power through the use of waste components of wood. ( - ‘

L +~ As a final, and perhaps most important, source of relief from our near-
- term energy problem, I want to reemphasize the possibilities for conserva-
tion. This has already been mentioned in conpection with the use of more
fuel-efficient automobiles and homes. In the modés of transportation which
~ we use and the buildings which we heat and air condition, it is easier --
and .cheaper -- in the long run to do things "rfqhtﬁ from Ehg beginning, by
building in, énergy-conserving capabilities from the start. Since we really
don't have the option.of returning to "go" and sEarting over, a very large
share of the energy savings which we achieve between now and 1985 will have
to be through fixing up the capital goods which we.now have -- that {is,
retrofitting -- and'through changing our habits, ih the use of energy. A - -
federal program of tax incentives.is in- the ﬁgkihg for 'encouraging the use
; of energy-saving measures such as_additional insulation in homes and other *
buildings. My own'strong suspicion is that there are a large number of very
cost-effective conservation measures which have yet to be even lockedl at by
the average American. Such measures as additional caulking-around window
frames and doors in order to reduce air leakages and the installation of
simple passive ventilation. systems to cool attics are certainly less than
3 . exotic technological developments. But it'¢* e larf§e number of small sav-
ings which are necesgary to make a real -impact upon total energy demand in
the U.S. .. , . =
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PR § have,suggesteﬂ that we are going to see something -less than a major
revolution during the next eight years. I think it's fair to say that we
will learn to be more frugal in our use of energy, that we will see more
coal and uranium used for fuel, and that automobiles will be getting some-

“what smaller. These are all trends which have becomé& apparent within the

last few years, and I believe that the adjustmgnts in individuals' life
styles which'will be involved are likely to be relatively modest.

1985 to 2000

-t -

I'd like to now brie;‘.ly outline some of the new energy systems likely
to have a notable impact in what we call the mid-term, that is, between
1985 and the end of the century. In all cases, the technologies I'm going
to suggest are relatively well-advanced in the sense that most have gone

. beyond the laboratory stage of reSearch at least to pilot plant status and,

in some caee’s, the construction of a major facility somewhere in the world..

We are like .be using more coal, not only directly to produce elec-
tricity or steam ce heating, but also by way of a number of processes
through which coal an be made into even more direct substitutes for petro-
leum and natural gas. There are several processes for turning c8al into a
gaseous fuely The cheapest of these processes produces so-called low BTU
gas, a relatively low-energy-content fuel composed mostly of hydrogen and
carbonemonoxide. This is very similar to what used to be called coal gas
or city gas, the gas used for cooking throughout much of the country before
the old coal gas plants were retired as a result of the arrival of natural
gas from the Gulf Coast. The pnn&:.pal limitation on low BTU gas is the
relatively high cost of shipping it long distances. Most.low BTU gas, at ~
least in the mid-term, is likely to be used within industrial complexes
surrounding the gas generators. ERDA, for instance, is currently contribut-
ing to the establishment of low BTU gas generators in a number of locations,
including a brickyard which now operates on natural gie. x -

High BTU gas is formed by producing low BTU gas and subjecting it to
additional, and we must note, somewhat ekpensive treatment. The great ad-
vantage of high BTU gas is that it is a direct substitute for natural gas
and cap be dasily mixed with natural gas in the'existing pipeline system.

If the country were ‘to shift to the use of high-BTU coal gas, we would note
little change at the users' end of the pipeline. The principal impact there
would be in terms of higher fuel bills. There would, however, be a need for
the construction of a large number of relatively massive coal conversxon~
facilities, prébably tlose to the ooal-producing areas, .

Liquid fuels which are a direct substitute for gasollne, fuel oil,

and the lixe ‘can also be produced from coal. Facilities for producing oil
from coal were in operation in Germany during World War II and currently . .
supply a portion of the gasoline used in South Africa. As woyld be the
case vwith high BTU gas, liquid fuels from coal would be compatibldfolth
existing distribuéion systems and their costs would be somewhat higher than
what we're used tojpaying Yor petroleum products. The required facilities
would appear tg be little different from many of the chemical _processing

" complexes of today. They,, too, would probably be located in remote sites
_where their presence would be obvious to only a small share of the U S.

populatiOn.

. .
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- " This country has a very large hydrocarbon energy resource in the form
of oil shale in the Great Basin of Colorado, Wyoming and Utah. What is in-
volved in producing oil from shale is, one way or another, heating large
quantities of rock in order to evaporate the hydrocarbons. The vapors can
then be collected and processed in much the same manner that crude oil is
refined in a conventional facility. The environmental impacts of a facility
for mining, processing, and disposing of the waste rock from an oil shale

| processing facility could be fairly substantial. Experimehts are now under-
way for so-called in-situ recovery, -which involves heating the oil shale
underground, then collecting the vapors driven off from the heated rock.

- This system, if suc€e§sful, should have less environmental impact. As with

, the other technologies which I've just discussed, if the country were to
shift to the massive use of oil from shale, most users would experience few
¢ perceptible changes in the fuels which they use.
. . - )

An entire riew class of energy resources likely to have a notable impact
before the end of the century is that associated with so-called geothermal
energy -- the heat of the earth. If you drg}l a hole in the ground, in most
locations, you discover that,. typically, the temperature rises by about one
degree Fahrenheit for each hundred feet of depth. The imagination is easily
inspired by the notion of simply digging down until the earth is warm enough
that we could use its heat, for instance, for space heating or industrial
processing. The problem with this is that the gradient, the rate of tempera-
ture increase with depth, in most locations is sufficiently low that it sim-

. Ply wouldn't pay, under current conditions, to pursue such a scheme. In a

. number of locations, however, the temperature gradient is relatively high,
so that if we drill down a few hundred or thousand feet, we encounter rela-
tively high tempegaturés. A major limitation on the use of feothermal energy
is that sites favorable for its use tend to be relatively localized. A few
areas, mostly in the West, may experience substantial benefits from its ex-
ploitation. 1In a few very fortunate sites, geothermal energy is available
in the form of steam at relatively shallow depths. Since at least 1960, a
share of the electricity used in Northern California has been generated by
the use offgeothermal steam at The Geysers, California. Currently, ERDA is
supporting investigations aimed at locating and investigating other types of
geothermal resources, in addition to steam fields. These include the investi-
gation 6f very substantial hot water resources under the Southern California
deserts and experiments aimed at extracting heat from beds of hot granite
which are available in a number of locations. Of course, if the, so~called
geopressured methane, which I mentioned earlier, comes on stream, we would
have the possibility of using the pressure in the geopressured water and gas
to drive turbines for the production of electricity, and, in addition, have a

- , source of heat which could find a number of applications.

In the mid-term, we are also likely to see a notable, but not terribly
large, impact upon our energy-using habits arising from a génuinely renewable
energy source, the sun. Probably the first application of solar energy which
will become widespread is the use of solar hot water heating. The major
reason why hot water heating will probably spread more rapidly than solar
space heating is that the demand for hot water is relatively constant from
season to season, so that the exﬁéﬁﬁe of installing collectorxs caané;recap-

# tured in yelar-round savings on oil, gas, or electricity.
- o ]

-~
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Solar space heating has received a large amount of attention in the
press in recent years. . Because of the seasonal nature of heating demands,
solar space ‘heating is most - ‘likely to first pay its own way in regions
where the costs of alternative energy sources are relatively high, there
ig a fair ampunt of winter*sunshine, and heating seasons are relatively
.long. It may seem ironic that the longer, the heating season and, to some
extent, the colder the weather, the more’llkely it is that solar energy can
pay Jits way. We should bear in mind that a major prerequisite for solar
-heating is a’ well-insulated building. Conservation measures are an integral
part of any solar-heating plan. The number of solar-heated homes in the U.S.
‘appears, according to one estimate, to have approximately doubled between
. 1974 and §975, and then to have doubled again in 1976. But the total number
of completed solar heated homes in the U.S. was still only on the order of a

-
‘ .

In the id~term, as well as the near-term, we can expect continued

additional ings from conservation. However, as we move into the mid~-
and long-terms the adoption of new energy-conserving technologies will

- become a more conspicuous complement of energy-saving habits. New technol-

ogies adopted by industry and the utilities, including improved management
and timing of energy use, will continue to be put into use. As consumérs,

_. We can expect -to see electric-powered vehicles come into wider use for short-

*

flistance travel. As old home heating plants and water heaters are retired,
«their replacements will differ by including more insulation, better controls,
and devices de81gned to reduce the escape, of useful heat up chimneys. Energy-
_conserving mcdes of behavior learned over the near-term should be making sub-
stantxal contrlbutlons to conservation well before the end of the cdentury.

2000 and Beyond : i |

t
!

Finaliy, we come to the long-term -- the period beyond the year 2000.
When we get this far into the future, the new energy systems likely to be

- coming on the scene are even closer to.the laboratory development st&ﬁe of

their life cycles than were the technologies mentioned for use in the mid-

/\\’, term. I will restrict my comments to the technologies which are likely to
- ., be reall 1y new in thé year 2000, or shortly thereafter, rather than repeat-

]

*

ing comments on geothermal, solar energy, and the like, the mid-term tech-
nologies which are likely to .be quite conspicuous by the year 2000.

Firsf of all, I muat mention the really vast potential of fusion energy.
This is the energy whio# is released when atoms are fused together, rather
. than en apart, as they are in the nuclear reactors now in service. When
controll\d fusion has been accomplished, we will be in the intriguing posi-
tion of ing an energy technology which can produce very large, indeed

"gssentially unlimited, quantities of energy -~ while using water as its

principal source of fuel. The earliest major applications of fusion power
;111 probably be for the generation' of electri¢ity. This need cause no basic
reorganization in our electrical distribution system. It would be basically
a change at the power plant. And it is quite likely that the main effect
noted by the consumer may be a reduction in the cost of electricity.

We have the potential for developing breeder reactors which could be ~
in commercial service by the year 2000. These would be essentially replace~
ments for existing muclear and fossil fuel fired power plants. Their prin-

"eipal advantage is that they would be able to use the product of existing

f
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reactors, plutonium, and unused Jpy-products of today's uranium fuel process-
N 1ng to produce essentially unllmlted quantities of electr1c1ty. The reac-
' tors would literally produce more fuel than they use so that we would be

relieved of concern about resource depletion in the case of uranium.

4

.- Also in the longer run, we have the possibility of producing substan-

" tial quantltles of electricity with the use of solar power. This is already
done on a very minor scale using the so-called photovoltaic cells.’ These
cells produce small quantities of electr1c1ty, often in remote locations
where there is a need.for an energy. source for a marker light or a small
radio+relay transmitter. An additional method of producing electricity ‘é
from the sun is through the use of mirrors to focus.the rays of the sun
on a boiler.  A.pilot.plant for thlsé;ethod of electricity pqupctlon is
expected to be in operation soon in the Southwest. Investigations are also
ybeing carried on with a view to improving methods of capturing what is really
the solar +energy which propels the winds.  This also would be used princi-
pally as a method of generating electricity. Although the future of solar
electric generation is somewhat speculative, here we do have a technology
which appears: ta be readily adapted to the production of electricity in an
envirommentally acceptable and decentralized manner at dispersed sites.

Solar gnergy is also the ultimate source of fuels from biomass -- such
,as wood, plant stems, and a variety of hydrocarbon-producing desert plants.
.ERDA and some forest—products companies are investigating-the possibility
of creating "enmergy plantations" of fast growing species whlch may serve, as
‘long-term renewable sources of fuel for the future.
' TN
\ - In the long term, as in the immediate_ future, I believe th&t conserva-
tion will play the role of a major source of energy. Conservation can help
- give us the time needed to develop the renewable enerqgy sources which can
.power the economy beyond the end of the century.. Energy withdrawn from
wasteful use isfreed up for application where it yields the greatest bene-

. fit to both consumers and industry. In other words, conservation is likely
to be .purs by households as a matter of intelligent resource management,
rather th erarlly as a rksult of altruistic motives. ‘ *

s, >

. \
In conclusion, I think it's apparent that, when we try to sketch energy
sources for the future and to imagine their impacts upon llfe'styles, the
| . variety of choices and the speculation about these choices becomes greater
; ., as we look into the more distant future. Major investments related to en-
| ergy systems tend to be relatively long-lived. Once they are in place we
tend not to abandon them -- it is simply expensive to replace them, and the
near-term response to higher energy costs will be conservation. Thus, I
o think -system ig.likely to cifange rather slowly.
This arises not:.only as a result of the need for pruderice through judicious
. choice in the management of resourceg devoted to energy systems, but because
of the increased public participation in decisions relating to major energy
investment. Nothing that we do is without its effect on the environment,
and the management of these effects, in large part,' explains the increasingly
slow and cautious decision making which goes into the &stablishment of new
- facilities.

% Alongsidefof the careful examlnatlon of our major energy investments,
|
|
E

I believe that we n to continue-ﬁp 1nvestigate a wide variety of new
energy sources = gystems. It is through this meaps that we can hope to
preserve our freedom of choice in energy systems and life-styles in the future.
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REACTION TO THE ERDA SCENARIO

-

Earl C. Joseph, Staff Sc1entist-Futurist Sperry-UNIVAC,
St. Paul ' mnnesota

\

In this article, I will take you on a few short trips intogalternative
futures. Time permits me to discuss only a few of the many altéfnatives
that are currexitly being investigated which allow society to increase (con-
‘serve) energy availability for the future by 1ncreasing energy productivity.

In the process of discussing-these scenarios, we will need to repeal
O'Tople's law. Mow many of you are familiar with 0'Toole's law? Anybody?
Most-of us are nbt, but most of 'you, I assume, are familiar with Murphy's
< law. It states that if anything can go wrong, it w111. Now, O'Toole, belng
a countryman of Murphy, his law simply states that Murphy was an opti
We're going to try to repeal that law by increasing our knowledge of future
alternatlves.

However, before delving into the future, let's muse about the relevancy
of learning'about future options for energy education. I've had the wonder-
ful opportunity to teach options for energy futures at all grade levels:
k;ngergarten, elementary school, high school, colieqe, graduate school and
in-service education for teachers. I've done this as a part of my job since
about 1970 when I started Futuristic teaching at the University of Minnesota.
This quarter we have 27 graduate students working on their masters and doc-
torates, leading to degrees in futurlsm. When we discuss the future, or re-
search the future, or think about the future, we develop a very different
outlook and growmvery different intuitions than wheri“our mind is.worried

-
\

or ‘teach about the past, we're concerned with what
y mode of thought is the analysis mode. When we
e past we grow the intuitions primarily for answer-

. Whén we look i
happened and our pr
teach or think about

- ing the question, "What: went wrong?"

0

when we turn our attent dﬂ‘%o the present, we're stil}l concerned about
- the problems posed in the past 80 we gearch for answers in the present.
This problem/solution. ethic has been with us since the age of reason when
we began believing the myth that once we are in the present we can do some-
thlng about i,f.. The result of this ethic system is that the present is
always negative-laden. 1In other words, our primary mode of thought is the
reactionary mode — we react.to the problems perceived. Since, in the_ pres-
«~ ent, we're always looking for answers to the question of "what is wrong?”,
that is the kind of intuition we develop when we teach. about the present.
But, when we turn our thinking toward the future, we're looking at possible,
‘Probable, and preferable futures. In our minds we try to imagine something
out .there (in the future) that we can’t have at the present time. In our
minds, we try to 'solve the problems thdt we perceive in the present and
grasp desirable opportunities. And immediately our thinking paradigm changes
towards a design mode, where wé have the ideas and we grow the intuitions
for ‘creating and planning desirable futures. Thus the type of questioning
wbich grows in the course of dealing with (energy) futures, is to answer
the qnution, "how to make (design) it right.

. - - 34 - -

' T " ) ~ 46 { . .

-




TN

J

We can take only a'very narrow tunnel slice through the many futuristic
scenarios that are being studied and used in energy future courses. The
first set of scenarios 1'd like to discuss are in the area of "non-throwaway
society" futures. For a long time, we've had an economic system that works
the best when we speed up the process of gettlng goods from the factory door
to the scrapheap. The faster we do that, the better it is for profit. Since
profit is based on per unit sale, the way to maximize sales once you've satu-
rated a market is to get the academics to design such things as planned
obsolescence. This shortens the life of products and forces society to con-
stantly replenish the old with the new. Therefore, once you bump into an
energy crisis with this type of an economic driving force, there's no escape
from sinking deeper into the cgisis. Therefore, I'd like to give you some
of the scenarios that will allow us to do things a little bit differently.

. First, I'd like to ask how many of you would like to wear the same
clothes for 60 years? 1In the clas$room one can see a show of only a few
hands. Let's look at the available science; what's in the laboratories at
the present time-(as opposed to what may be discoverable perhaps sometime
in the future) for clothes that we can wear. How would you like to have
clothes that are self-cleaning, self-pressing, gelf-deodorizing and that ex-
pand as you grow fatter, skinnier, and tallex? In other words, "self-adapt-
ing" ‘clothes. How about some that are designed so that, without additional
energy or material transfer, you can change the style moment to moment? How
about those that use chemicals for dyes and a type of material guite unlike
the polyesters we now use so that they repel instead of attract dirt. Now
if you should be unlucky enough to get a stain, the dye chemicals are de-
signed to detect the stain and, with a catalytic action, bleach the stain
out. The clothes could also be impregnated with a chemical that exudes a -
sort of aura around you -- that in a sense protects you from external vi-
ruses and germs, and prevents you from spreadlng your cold. Now how many
would wear these clothes for 60 years? In the classroom most students change
their minds and accept the new idea. That is, they appear to be a fickle
group. They quickly change their minds after getting some input into what
the future has to offer. This is one of the basic rationales for becoming
versed in futurism. This change.in outlook is also ohe of the basic reasons
for bringing the study of the future intp the classroom. It's a sure bet
that we're going to Have to go to such a non-throwaway society -- perhaps,
not exactly as characterized, but not too far from 1t. The real question
is not if,” but when.

Let's ask a different question. How many of you would like to own an
automobile that lasts 60 years, that never has an accident, and never needs
rqpair? Oh everybody. Let's see how we can put some "smarts" into an 7uto—
mobike to make the automobile system convivial and long lasting. To do /so
requires a new design. The idea is to attack the problems from the front-
end, not after the fact of the problem, not after the crisis, not after you
can't stand the pain -- but at the onset when the system is being designed.

ndustry, in a few compamies around the' country, they're working on a
small radar, about the size of an automobile headlamp. These radars
are electronic eyes.' They can sense objects out in the distance and deter-
mine how far away they are. As a result, they can, with a simple calculation,

measure the rate of closure toward any object. Then you can install two in .

the front, two in the back and two on each side of the automobile (if you
make your profit frem radars -- if you don't, you can put two on the top and
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let them spin around). Furtﬁermore, other types of sensors are needed on.
the "smart automobile.” The condition of the pavement must be sensed. We
need to know whether it's dry, wet, slippery, icy, muddy or sandy. In other
words, we need transducers to sense road conditions. Now again, if we want
to sell -and make our profit from transduéers, we would insert them into the
tires. If not, we would put them in the body of the automobile. Other sen-
sors are needed to determine the condition of the driver. We need to know
something about his or her reactions; wHether” the person suffered a heart
attack, is inebriated or drowsy. (Note: All of these sensors should add
little to the total cost of a future automobile.) These sensor measurements
are gent to a $5 microprogessor where a calculation on the time'to impact is
being made. When the time of impact becomes critical, the microprocessor

.sends electronic signals to actuators, the third part of our smart machine.

These are nothing but small controllers which could be electric or hydraulic
motors. {These may cost $5 or $10 apiece.) The actuators could be placed at
the gas pedal, the brake, the steering wheel, the starter motor and at other
effective locations. R

’
®

We should realize that all of these "smarts" require no new inventions.
We have all the science know-how to do it. We would call it a collision
avoidance mechanism. Using such smarts we could forecast forward in time
when we wouldn't have accidents on the highway. And it also'supplies one ‘of
the mechanisms to extend the life of the automobile. -

Let's turn to another reason why the life of the automobile is rather
short. How short is the life of an automobile? Well, there are more than
100 million cars in use in this country. This year is a good year for auto-
mobiles -~ last year was a good year for wine. We're going to produce some-
where in the neighborhood of 12 to 13 million automobiles and import 2 to 3
million more this year. If you divide the total, which is about 16 million,
into a little over 100 million, one obtains a number close to seven years as
the replenishment rate or the average life of an-automobile. Imagine the .
energy required to replenish all of those automobiles approximately every
7 years! Imagine further the energy savings (energy productivity increase)
achievable through extending the automobiles average lifge to 60 or 70 years!
To extend the life we need to also draw upon a different science. The sci-
ences that we have been discussing so far are in the anticipatory sciences
areas where we try to forecast forward and to find out what the future has
to offer. The next science area that we ?eed to draw upon is the fault-

tolerant sciences. By "fault-tolerant,” it is simply meant that even though
we expect parts of the system to fail, we’do not expect that the system, as
a result of that failure, needs to make an error. There's only one way to
achieve fault tolerance, and it can be summed up in one word, "redundance."
Let me give you an exanple. If we're going to have a car which lasts 60
years, it's probably going to have to travel about 500,000 to 1 million miles.
How far can you expect 40 go with a set of piston rings? In the average
American car, about 100,000 miles, matybe a little bit more, maybe a little
bit less. Well, how would you design them tg .go further? -Instead of one
8et, shall we put many sets of rings on gach piston? Shall we have one set
out and active, wearing down the walls of the cylinder and the rings them-
selves. 'That's the equivalent of that set of rings going into the piston.
We can sense such a gondition by sensing the cylinder's compression and when
it gets low, we can actuat® an actuator to bring out the next set, and then
the next set, and so on. You see what comes along, with a redundant fault-
tolerant system -- a "self-repairing system." Such an automobile'design
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change toward fault tolerant automobiles gives society the ability to build
lopg~lasting systems.
{ bl

‘There is a third reason why all of us buy new automobiles. Our old auto-
mobile may not have enough chrome, or it lacks a new "wing ding" carburetor
or perhaps the ashtray just gets dirty. These are cosmetic reasons for pur-
chasing a new car. However, society could reach a point where.we cannot
afford to buy gasoline. At such a time we need to change the automobile's
motor system to a long electric cord or a flywheel or something else.. In
other words, there are cosmetic reasons and there are real reasons for a
need to change. Today, change leads to the need to buy a new car. Since we
can anticipate the future with the anticipatory sciences, we can forecast for-
ward in time the n€ed to change; whether it's real, like a crisis, or whether
it's cosmetic. Thus, we can, then impact, at the front-end, designs so we can
develop for "piecemeal updating," -- a key feature in extending the productiv-
ity of energy resources, allowing society to build things which last longer.

) Given that the basic sciences exist and are readily available, we can
make long lived systems, whether they be toasters, microphones, clothes,

. homes, furniture or automobiles. This science does not apply to everything, -
though. For example, it is difficult to envision attaching a string on food,
like we do with teabags, and reusing it. Therefore, the idea of designing
non-throwaway systems -works in many but not all cases. So it is only a par-
tial solution. But it could increase the eneiqy savings by tenfold.

Okay, let's go on to scenarios (designs) of other future energy unin-
tensive systems, One of the areas where we use considerable erergy is in
. farming. #ot long ago, someone came up with the idea that we do non=tillage
farming. For thousands, of years we've been using sticks or plows to turn
the s0il over. Now it takes a lot of energy to pull that plow. Further,
when we turn the soil over, we lose 40 to 60 percent of the moistufé. When
we lose that moisture one of two things happens. Either the soil blows away,
or it becomes so compacted that you can't grow anything in it. In non-tillage
farming, the soil isn't turned over so the moisture is not lost. One of the
methodologies/technologies for non-tillage farming is to use silent sound --
£.9., microwaves ~-- to loosen the soil. Let's envisage a smart farm machine
. for non-tillage purposes. (By the way, the U.S..Department of aAgriculture
is _forecasv.i:'nf that over 50 percent of U.‘ farms will use non-tillage equip-
ment by 1985. That's an awfully short time to adopt something new. Let's
see why.) As the ground is wiggled (loosened) with the microwaves, the
machine will also drill holes every so often. As it drills, it is sensing
the condition of the top of the soil'and the soil underneath. Why? So this
"smart” farm machinery can perform a sorting operation. It sorts out the
capsules which will be dropped into the soil. These capsules will be bio-
degradable and possess time-release capabilities of their contents similar
. to the familiar cold tablet. Only these-capsules will be effective for the
entire growing season. Each capsule selected for planting will contain
enough seeds for germination, enough fertilizer to carry the seed to maturity
and enough fungicide, pesticide, herbicide and oxygen. The capsyles will
‘also contain enough wetting agents and moi e based upon weather forecasts
for the agricultural areas.

¢
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Now, imagine the savings. foday farming i capital intensive and eneréy
intensive. Today we take a plow, which is an energy pass, and two pieces of

- equipment; a plow and a tractor. Then we go back over with a disk to--break
]
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up the soil ~- that another piece of equipment and another energy pass.
Again we go back over the soil to seed. That's another piece of equipment,
and  another energy pass. Then we go over it more times, with another pass,
for the pesticide, and then the fungicide, with different equipment and more
energy passes. Thus, one piece of equipment and one energy pass in the fu-
ture, with a smart farm machine, can accomplish all of what today takes a
multitude of different pieces of farm equipment and considerable energy

passés. Can you imagine the savings it would produce in fuel? Can you imag- '

iné the increaséd productivity of energy for producing food?

Let's go or. Let's consider our new information age. Our society has
moved into the post-industrial age and the key resource now is information.
In an agricultural age the key resource was the land on which we tickled
(tilled) the sofl to gr®w food. 1In the industrial age, the key resource be-
came oil and the ores that we dug out of the ground to convert into something
else. ‘In the post-industrial age, the key resource becomes information
(since by defivition e post-industrial age is one based on services) and
we're growing+exponentially in 4he use of and need for more information.

For example, today in the United States, do you know how many pages of news-
paper we publish each day? If you were to take each one of the pages, un-
fold them, lay thém end to end, they would go around planet earth at the
equator 50 times -- that's each day, every day! Can you imagine the energy
used to manufacture and deliver these newspapers? In the laboratories
there's a lot of research going on with paperless medias like flat screen,
television-like devices. Additionally, at the University of Utah, for the
last eight years, they've been studying micro-television sets, about the
size of a fat pen. When TV's get that small, guess where you can put

them? You can put them on the bows of eyeglasses. With a proper lens sys-
tem, you can £ill up a person's whole visual space.with written words and,
since there are two TV's, one can also create three dimensional images.

By the way, if you had seen PARADE Magazine (one Sunday in June) you wpuld
have read about these micro-TV glasses as a prosthetic device for giving
vision to blind people. PARADE suggested that this technology is about

.ready to leave the lab before the end of the decade. A couple of years

ago the researchers put micro-video cameras on eye&lasses and coupled them
with a bundle of wires going to the skin surface on the head near the visual
cortex. They then discovered that such devices could give primitive vision
capabilities to blind people. For a moment, let's label the micro~TV eye- .
glasses a "paperless newspaper."” They will contain electronic storage )
(memory) so that we can capture the newspaper by plugging it into the wall
a few times a day.: This information will be stored in the glasses' memory
dafd the -information can be replayed at our conveniencé ovet and over again
using energy supplied by small batteries in the eyeglasses. Can you imagine
how much less energy it takes to move electrons versus moving bundles of
newspapers? A lot less, an awful lot less. Further, such an information
delivery and dissemination system could deliver our future school books,
other types of books {e.g., fiction), reports, office memos, mail, etc.
The energy savings achieved By substituting electronic transfers of infor-
mation are:considerable. But they are trivial when compared to the other
potentials,of this technology. Why? If you talk about 1985 and beyond,
this type of technology would allow us to "wear" our future "office," or
our future "school.” In other words, - this technology could provide a sub-
stitute for our "second homes." It deletes the need to expend energy for
constructing these second homes and it deletes the need to heat and cool
them throughout their lives. Purther,” it deletes the need to spend the
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energy to maintain offices and schools throuéhouf their lives, and it deletes
the need to travel back and forth to them. For example, in the U.S., the -~
average worker travels about 100 miles a week. back and forth to work. Imagine
the savings if a relatively high.percentage of the ic worked where they
wanted to be by using such ‘micro-TV glasses rather E‘ going to the physfcal
office. In other words, instead of allowing the office to dictate where you're
going to live, you can let a different activity -- a leisure time activity --
decide where you live. If.you like' tp be on the ski slopes of Utah, that
could be your future office. Or if you enjoy the Florida sun, your office
could be on the shores of Miami Beach. The energy savings from'developing
such positive options are enormous but, in the process, we will experience

a drastic and radical change in the sociological environment of socieqX.

Time only permits me to discuss a few of these opportunistic. options
of alternative future energy. By now, from the foregoing, the need for the
educational system to begin to teach about the future should be obvious.

We need to get the students, as well as the educational system, into the
lmirdset of the future so we can develop future desirable alternatives in
addition to those outlined here. We will not have to look forward to only
a deprived future, nor will we need to go back to a lesser quality of life.
The type of non~throwaway societies,and energy intehsive systems that I've
discussed have the potential to increase the quality of life for everyone.

In conclusion, it is my hope that these word sketches of alternative
futures have drawn an image in your mind's inscape of some of the possi-
bilities for creating and designing these positive options as well as some
9§‘thg rationales for bringing the study of alternative energy futures
" into the classrooms. - N
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REACTION TO THE ERDA SCENARIO
e :

Joanna D. Underwood, Director -
INFORM, Inc., New York, New York -

Perhaps you noticed in Mr. Joseph's talk-that in looking into the
future -- one piece at a time -- he eliminated, via the gadgets and tech-
nologies that he believes science will create .-- the clothing industry, the
auto industry, the farming industry, the publishing industry, and a lot of,
other industriés. Of course, in the process, he would also be eliminating
the labor and interest we invest in sustaining these industries, and in
changing and developing them, factors that may be an important ‘tomponent

.in making our lives interesting and satisfying. He would also be eliminat-

ing the products of these industries, which form part of the aesthetic and

- cultural continuity of our lives and the choices and uses of which are a

source of individual identity and pleasure. I certainly concur that the
visxons Mr. Joseph summoned up of our future may be technically possible.
From the point of view of pure engineering and science, they are fascinat-

ing. But the questxon is "Do we want the changes he descnbes?"

<+

Would they be a step ahead -- either as necessary chanqes or as changes
that would make our lives happier? I have great faith that technology will
ultimately express whatever our values and goals.are. But perhaps the im-
portant underlying quéestion is what are our values? ' -

The decisions we make about products of the future, about energy use
and supply will largely be based on value choices which involve also oar
underlying beliefs regarding our needs, our human limitations and the en-
vironmental realities and constraints of our world. As I comment this morn-

_ing on the scenario our govermtent, and particularly the Energy Research

and Development Administration, have laid out for our energy future, I'd
like to focus on the value assumptions those governmental plans seem to
entail. These assumptions that seem to be to a disturbing degree con-
tradicting governmental stated concerns

I believe that many of you here are part1cu1arly concerned ‘with how
to bring the subject of energy to students. So 1'd also like to comment
on questions that need to be faced in dealing with them <- and trying to

i create for them a fair and accurate picture of the choices ahead in our

energy future. What they are told abBut the energy crisis and what they

. actyally see happening today may give a picture of confused values and
~ goals. Unfortunateély they may more likely imitate what they see, rather

than what they hear.

The ERDA scenario for energy supplies in the future and the goverp-
mental plan at present both seem to assume that we are on a road moving
ahead in terms of energy -- that will take the technologies and fuels of .
the past and gradually change and alter these, so that we Juse more care-
fully the oil and gas we still have, increase the use of coal for power
generation, and carry through perhaps more prudently on the use of nuclear
technology developed over the past 20 years. Conservation of energy fits
into the plan as an important short-term goal. . We must do some revision
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of our lifestyles, in order to make them more energy efficient ~- at least
until some limitless source of energy is developed, such as might be supplied
© by extensive coal and nuclear sources, and ultimately by fusion or solar tech-
nologies. The government scenario assumes that the reorientation of our life-
styles can be gradually brought about by better public information on the
scarcity of existing fuels, tax benefits, and by slowly increasing the price
of energy over the coming years.

I would like to raise some questions about the kind of road we are on
and where it is going. I think that, rather than being on a straight road
proceeding from past-into the future, we are today at a crossroads. The
..\road we have been traveling in fact, may be coming to an end. That road,

aveled over the past 25 years, assumed cheap and plentiful energy as a
base for an increasingly mobile, comfortable, and technologically sophisti-
cated society. As one convenience and engineering advance has been added
to\another, we have moved faster and faster down this road -- and become
more attached to it. . . -

E* .

We are dependent on the 0il and gas which since 1973 has made up over
75% of our energy, and we have willingly continued to act on a vision that
nucleay power would come galloping in like the cavalry to save us by the
time ol and gas really became scarce. We've set up a lifestyle that rey
lies on\sustained cheap energy -- that has thrived on waste. We have more
cars and\deteriorating mass transit systems. We have homes that leak heat
and cold like sieves (since they're cheaper to construct) so that we have
to keep pulmping heat and cold air into them just to maintain a stable level
of temperatWre. We have homes that are filled with all kinds of energy-
consuming gadgets ~- from electric toothbrushes to devices for opening cans
and car doors) We have homes that sprawl over acres of suburbs and that
are dependent on cars and highways for access to the outside world.

We are even ilding whole towns and allowing land sales companies ab
market lots in new\ residential communities, in places where the environmental
support systems arek't available -~ towns in the dry Southwest which will
rely on enormous enexgy-intensive systems to transport the water needed for
large populations -= #owns in parts of Florida which will rely on multi-
million dollar water puxification and desalinization plants to make the
local water supplies, or\sea water potable.

\

Business has followed the wasteful trend. Did you know, for example,
that in our economy, for évery million dollars for gross domestic produc- °
tion, we cons 1513 tons of oil or oil equivalent, while in Sweden, with
a comparable standard of living, the consumption rate is 865 tons, in West
Germany it's 997 tons, and in Franee, it is only 817 tons. So here we are --
with 6% of the world's population using 30% of the world's energy. - )

v

President Carter says we have a crisis. We have wasteful values and
wasteful technologies and systems to go along with them. We need to make
~a bdsic change. But to be convincing, perhaps he needs to saywit more
loudly and more often. Congress may think we have a crisis, but many
Congressmen and women fear loss of support if they act on that belief. 1If
they vote for increases in the cost of oil and gas, reflecting the increas-
ing difficulty in finding and tapping sources, andythe long distapces the
fuels must be 'transported for our use, they are vofing for disruption in
the habits gnd lifestyles of Americans“; ERDA was brought into existence
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to develop new energy sources. And where are its efforts focused?
Perhaps under substantial pressure from industries, whose continued
profitabilities rely on technologies based on fossil and nuclear power,
ERDA is mainly funding R&D of sources using scarce or difficult fuels. .
The government, in sum, seems to evidence a new awareness Jf resource
limitations and environmental problems, and to acknowledge a need for
both human and technological orientation. But its current programs are (
creeping along on the current road, not yet convinced enough to say ) |
straight out that such a new awareness means a radical changge of direc--
tion on the path ahead. After all, the crossroads is not in actual sight
yet.

Of course, the change in value and in planning is.not just the govern-
ment's responsibility. We talk about the energy crisis too. And what
actions are we taking? How many of us hawve had our pilot light discon-

1 nected? (They account for 3% of all natural gas used in the U.S.) How |
many have limited driving speeds to 55 mph, walked arfew blocks somewhere
instead of driving to save energy, unhooked a few gadgets, turned off the
dishwasher during the dry cycle (which uses 50% of the energy in each
. cycle). How many have had a home inspection to see if better insulation [
is needed or actually put more insulation in? Yet all of us are educating
our children, some of us fbrmally, others of us just by the example weé }
set. If we don't take this crisis and the need for change seriously, who |
will? If we oppose politicians who support the realistic need for higher
energy prices, how can we expect them to stay in office. If we vote for
illusions, we'll get illusions...for the moment that is. Should we, however,
round the last turn and see a dead end before us, who can we then call to
account? . ’
It is clear that our oil and gas supplies are running out. It is also
clear that because we cannot decide on air pollution and land use require-
ments, we are not seeing a fast enough gxpansion of our domestic .coal
supply to meet demand in the next few years. It is clear further that .
nuclear power is in- trouble. After 20 years of technolodical development,
its environmental problems are not fully understood, let alone solved.
Its safety is in question, and its economics have gradually lost their
once impressive advantage. The cost of bulldlng a nuclear power plant
today is $1500-2000 per kwh, while for coal Pfired plants it's only 65-70%
as much. In addition, nuclear plants are delivering on the average, only
45-50% of their planned capacities, even though the nuclear industry con-
tinues to predict delivefance at 70-80%. The fuel reprocessing and breeder
systems which were to insure a long-term cheap source of nuclear fuel, are
faltering, for technjcal, fimancial, and enviranmental reasons.

If indeed there are limits to our ability to manipulate the world
and its.finite resources to meet our wasteful demands, and if we accept
the: fact that a real transfer to another r¢ad is needed, then thexge are a
number of areas in which real change may have to be made. I'd like to
discuss three of thése important areas and compare the governmental response
today with the kind of response that may be warranted to really put us on
a new road. » . : .

The first area I'd like you to consider is the area of our individual
lifestyles, and the changes needed there. As I mentioned, the current - .
governmental approach, at least in the near term, is'conservation,

-
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entailingla gradual change of habits to adopt less energy-wasteful ways,

until new supply sources are available. Ilsuggesqkﬁhat allowing conserva-
tion to be viewed as a short-term effort may be to misrepresent its impor- .
. tance. In a world of limited resources, it should not be treated as a
temporary effort. It may indeed be ‘a permanent new way of living. It
,may require a revolutionary change in our self image and in our sense of
relation to the world around us. It means reconnecting and developing a
Sustainable and harmonious relationship with our environment--feeling a
part of it and not just the user of it. An energy conserving lifestyle
may perhaps ultimately necessitate a renewed stress on our inher and
ihtellectual growth, and, on recreational activities that compliment and
enjo nature, instead of trampling and using up.its resources. It may
ing instead of snowmobiles, sailboats instead of motorboats, etc.
ion with its temporary discomforts and disruptions may be a very
positive step for us and one that, with a little more visiqQn, we would
joyfully and energetically strive to achieve--not resist every step of the
way. Additionally, we may not have time to adjust to this mdw way of life
" at our chosen comfortable speed. o « ’ é;

* Limited supplies aré not as fléxible as political promises. If we
=~ must change, then how else might we go about it effectively? 1I'd like to
suggest, you consider the possible ' benefits of- a real Jolt, rather than
inch e inch change. Why don't we just let industry raise its prices on
dwindling fuels right now to decontrolled levels, the richer in this society
could absorb the shock’'more readily, and certainly we could find ways of .
relieving poor and middle class citizens financially of their immediate - *~
@ distress for the coming few years of readjustment. Now, why might I suggegz
a jolt?' Well, to get a right angle shift in direction. We may need to set:
up a roadblock aon the old route and flashing blinkers pointing to the new
way. President Carter tried to put up some attention-getting signs when
he gave his energy speech. Now he's rather letting. them sit in a corner
and is mired down in everyone's objections to what his views of our optians
are. 1In fact, it may,be harder for beople to make little tiny annoying
changes over years--to poke-at one cobweb at a time, if you will, simplis-
tically speaking, rather than to do spring housecleaning all at once. If
the government dgcontrolled oil and gas-+prices, I suspect many of you would °
be making the kinds of changes we discussed earlier i?ﬁ? hurry...don't you
think so? A hasically conserving lifestyle isfa revolutionary new concept,
not a stop-gap program. U.S. industry presently accounts for 42% of the
energy used in this country each year. But many industry leaders point
optimistically to the fact that they used 6.2% less energy in 1976 than
they did in 1973. But unfortunately, many recent studies suggest that still
1/2 of the energy consumed in this sector is lost as waste heat. The amount
lost is equal to the total energy consumed yearly in American homes. Evi-
dently room for progress in conservation by industry is great. To gat
beyond simple housekeeping changes in industry practices to get into/expen-
sive and basic process changes, to less enérgy consumptive ways--that will
e the jolt here. Radically higher prices may be the only thing that will
e it happen. And if we allowed prices of dwindling fuels to rise, we'
would also be making a market for alternative, more environménta}ly-sus-
tainable sources, such as solar heating and coolimg, and ‘trash=<to-energy
systems. ' :These sources can't compete economically today, although in a

variety of forms, they are technologically available.
)

-
-

25

- 43 -

&




M g

w - Movxng from the question of individual llfestyle choices, I'd like
.to turn to a second area of government planding and choice. It relates

to dealing w1th‘systems we have’a real stake in, but may need £9 move
away from, if we accept a value system which recognizes the realﬁtlmlts
of our technological capabllltles and of our resources. As a key energy
case in point, nuclear power. We started the Atoms for Peace program in
1956, hoping to find a productive and positive use for those atoms. Since
'the mid-50's, utilities, readbr manufacturers, and the government have

. spent over a hundred billion dollars building the nuclear power industry.
To develop a commercial breeder, an anticipated $12 billion more will be
needed. . Wlth continuous government -support and subsidy, we have built up
“an industry of over 200,000 people, and now have 63 operating reactors
around the country.- ‘Nug}ear power today produces 10% of our electr1c1ty
‘and 3% of all our energy. ‘

But® a number of serious environmental and social concerns surround
this industry's operations. 1I'd like to mention the most significant ones.
First, we really don't Know the risk of meltdowns at reactors. Projections

. vary. Although the risk may be as small as one in-I7,000. A single melt-
down-~conservatively estimated -by the'famous 1975 Rasmussen "Reactor Safety
Study" could take a toll of 3,300 immediate fatalities, 45,000 long-term
cancer deaths, and 28, 500 long-term genetic—deformity cases: it could

A create $14 ®illion in property damage. In addition, it could leave -

- disaster area 3,200 square miles in size. Clearly, pr1vate comp;\?
could obtain insurance, faced with even the most remgge risk of a melt-
. down. As a resuft, the government, under the Price-Anderson Act of 1957,
: “has agreed to cover up to $560 million in insurance costs. Th;s would not
‘be enough~~even were substantial 1ndustry funds added--to paygfor the ex-
tent of damage a meltdown might cause.

>

-~

Second, the key to nuclearfindustry expansion is its ability to
assure a continuous source Qf nuclear fuel. Even using the most liberal
estimates, by the turn of the century, uranium, the price of which has
risen 7-fold from $6 to $42 r ton in just the last five years, will
experience a prohibitive leap 1n cost.

«

‘At present, the spent fuel from nuclear power plants, after it is
remdved fwom the reactor core, is stored.on the reactor sites awaiting
reproqess1ng, to separate the rgcyclable portion of the fuel that the*
industry can't afford to lose from the wastes which must be permanently
disposed of. Reprocess1ng efforts on a large scale have been a failure.
The technological complexity and econemic costs have proved beyond- 1ndus-
try's ability to cope. The partially constructed reprocessing plant in’

+ ., Barnswell, South Carollna, will never be completed without massive infu-
" sions of government monies and technical effort. Even then, would it
g work? s

. The breeder reacter, which would take the plutonium in spent fuel
: and use it as its own fuel, apd whose waste would in turn fuel conven-
tlonal reactors. has engendered ihcreasing public opp091t10n both because
* - of the cost of reeder and, most importantly, because of the—fears
_that transporting amf handling a growing quantity of dangerously radio-
active bomb—grade plutonium between reactor sites and’ reprocessing facil-
ities around the u.S. would pose risks of theft and sabotage requiring

-~ . . M \ .
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military type prochtion at all times. Even making maximum expenditures
for safeguards--what foolproof ways have we ever devised .to prevent human
error?

Repfocessing plants and the breeder are the key links, completing
the nuclear cycle and making available the, nuclear fuel in the coming de-
cades. Neither type facility is giose to realization. Thus, utilities
today have their back yards choked with radioactive wastes that can't be
gotten rid of, ) ‘

.

v ) . .
_The Carter administration seems to be straddling an unrealistic line.

.\Y:

reactors, yet it is backing off from continued R&D on reprocessing and the

breeder--phases essential to the*survival of the . industry beyond the very
+ shortest term. T

-~

The Administration is also not addressing directly the third and most
difficult environmental risk that this technology creates--one that simply
‘»does not lend itself to technological solution. No matter what type of
nuclear power plants we operate, eventually the radioactive wastes they
generate will have to be permanently disposed of.  Scientists have talked
about burying them in trenches under the Atlantic and Pacific oceans, in
geoclogical formations or salt mines. They discuss all kinds of sealed
containers. Yet the life of these poisons ig, ip some cases hundreds, in
others a quarter of a million years. whether we choose to create such a
growing storehouse of poisons which future gefierations will have' to guard
is -the ultimate enviromnmehtal and social d;lemma.

- - e g e — e - = ¥ U

At present, engineers and industry people involved with a professional
and economic stake in nﬁglear’pbwer continue to express ongoing faith that
the technology will one day solve its environmental and social problems,
Many citizens, understanding their own demands for energy and not under-
standing nuclear risks, go¥ernment people responding to citizen pressures,
and investors Vith’nuclear interests, stand together guite unprepared to
face up to the long term envirommental and social implications that go
hand in hand with this energy source. o '

But, stepping back from all of our short term interests, I'm not sure
that many of us, given an objective description of advantage and risk--
wouldn't shudder at the .prospect of a nuclear future. Yet with ‘the 20 yeay
stake many now have in this technology, the question is, would we be
willing to walk away from it. Will we decide to change course and seek%
other, safer answers? Beyond Carter's equivocation gn this subject, ERDA's
actual budget for this fiscal year 1978 indicates a strong continued.pur-
suit of this technology. Of a total of $3.2 billion anticipated expendi-
tures, some $1.3 billion (over 408) is being devoted to nuclear RsD. Only
$305 million is to go to solar R&D, $433 million to fusion, @88 million to
"geothermal energy, and $640 million to fossil energy. I midht briefly touc
on € few othér subjects while we are:discussing "things to move away from."

" Knowing what we now know about our limited fossil fuels and the air pollu-
- tion generated by automobiles, especially in urban areas, will w& really
, begin to move away frof such extensive vehicle use, reducing car traffic

accept the cost of planning and rebuilding new mass tr it systems?
.. *™Knowing what we know,about resource scarcity, will we actively discourage

.
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new towns being built where land and water resources don't exist and try
instead to begin adjusting pur human activities and dwelling patterns to
harmonize with the requirements of and sustainable capabilities of the
environment? Turning away from a number of habits, technologies and atti-
tudes of the past decades will only be feasible if we are actively pursuing
other hablts, technologies, and attitudes to replace them
o

And so we arrive at a third area of choice. Despite the fact that
very few of us have any economic or other kind of “immediate stake in new
technologleg, are we willing to bite the bullet and make the investment to
reorient our energy supply system substantially? I mentioned earlier
here that I firmly believe U.S. industry has the capability to invent all

- kinds of new technologies, depending on what our values call for. Our ex-

perience ‘with npclear power has certainly shown ‘that when the government
sets its mind to. getting a new industry going, it can do a lot. A new
industry can soon build up its own momentum and,develop a coterie of in-
volved supporters.

At INFORM, durlng this past year, we completed a three year research
study of energyﬁalternatlves. In it we found .that of 17 new kinds of .
energy sources, including a range of-solar and renewable- resource—?gsed al-
ternatives, a number were actually technologically qyallable and some in
commercial use. We lookéd at the projects of over 140 corporatlons, and
found many of them ready and eager to find a market for thelr sy;tems A -
central barrier to broad and-commercial use of their products was price.
They couldn't compete against the controlled prices of oil and gas.

- *Jr‘Solar‘heating and cooling was one v1ab1e option. While solar systems

B

for. heating swimming pools or domestic hot water supplies, or for heating
ing bu11d}ngs are making some progress, it seemed clear that a

e rise in conventional fuels would put the spotlight on this
techfol . One quarter of the energy used in the U.S. goes for building
and coaling.” So the contribution of this alternative could be

t. At this point, domestic hot water systems are already coming
into a competitive price range. Were the market demand to suddenly increase
greatly, .the economics of mass produc¢tion could make it advantageous.

-

Our study also found trash-to-energy systems to be available.. (We
Jideptified: i1 producers of such systems.) Cities could use trash, now ex-
pensive to dispose of, to generate 10-15% of their electricity. Over 120
trashrtb-energy plqgts exist in Europes ,as of 1975 only sixteen existed
Jhere (with 18 others in some phase of planning). , Why is that? Becaqse
utilltzes have:little incentive. to change (pg551ng on fuel prlces as they
do to ci¥stomets); because cities have little experience in werking with
private industry; agd because citizens are too often too near51ghted to
_see. the savings they might achievg by use of this alternative. Sometlmes »
‘citizens resist the notion of giving over unallocated land. for a trash

-
plant. 2 »

We should give»serious thought to how we might overcome such pollt!%al,ki
institutional, and economic parriers. The federal government, which can

"put the broad public intgrest ahead of narrower consideratiqns, could take’

.

a real lead in e@qéuraging such systems. Yet socarcely a word has been
spoken from the federal level about their advantages. Geothermal steam,
E 3 .

.
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for power préduction, co-generation, for efficient combined production of
" electricity and steamr from one source, and bottoming cycles, capable of

recycling industrial waste heat, are all poised on the starting line

waiting--so to speak--<for the ecamomic iﬁbentives to ring the bell and-

start the competition. . - . N

I'd like to close by saying that the choices we make in all three of

the areas I've discussed are fortunately, still in our hands. In the past 3
five years, we have taken one important step in acknowledging that the

notion of infinite resources, the infinite capacity of man to build tech-

nological systems that produce limitless energy has-been illusory. Energy

has not been cheap for 4 long time. We just didn't have the right infor-

mation. Now that more realistic ideas have emerged as. to our own arfd the
environment's capabilities, the crisis revolves around whether and how soon

we choose to act on this new knowledge. ' '

- L3

: Our children, are perhaps less likely to suffer from the inertia we .
‘have built up vis-3-vis energy consumptiof. They may be more equipped to

take action and change their lifestjlgs, having heard what.we have to say,

despite what we do. But perhaps, if we take a hardelook at ourselves, and -,

give each other a push, we'll set the example for them.

. . .
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SESSION. {V

' MORAL DILEMMA OF ENERGY EDUCATION

. . |
Edwin Fenton, profedsor of American History at Pittsburgh's
Carnegie-Mellor University, gave the luncheon address. Given
the complex nature’ of the energy crisis and the overwhelming
influence of the latent curriculum advertising high energy
consumption, Fenton goncluded that the school's role should be
to instruct students according to the government's energy

- conservation themes.




THE MORAL DILEMMA OF ENERGY EDUCATION

Edwin ?enton, professor of American history
Carnegie-Mellon University
by ’ i B
In a letter to me, the Council for Educational Development and Research
~has stated the moral dilemma of the energy crisis in the following words:
In beginning to educate children about energy, schools will

face a moral dilemma:" shoyld or-will they attempt to develop in

staNignts the ability to make choices or should Pr will they simply

socialize them to go along with solutions determined by others?
That issue is complicated enough. But in or to examine the relationship
of education to the energy crisis fully, we t complicate the issue still
more by asking an additional question: can the schools develop in students
the ability to choose wisely among the many alternatives offered by experts
in the field? Perhaps they cannot. In the first place, c¢urricular change
takes place with glacial dignity, and the Council presses--quite appropti-
ately--for a new curricular orientation. Secondly, and perhaps even more
serious, a growing body of research indicates that most elementary and
secondary gchool students have not developed their cognitive abilities, °
their perspective taking skilld, or thelr ability to grasp goral and civic
problems to the point that they are able to think analytically about the
abstract and exceedingly complicated issues which ergy cridis presents.

Let me begin with the solution which comes immddiately to most of our

+ the development of new curricular materials. Each national crisis
brings in its wake demands for curricular reform. .The social studies, in
particular, feel these demands. During the past decade, social studies
teachers have been asked to help students understand a host of pressing
societal problems--civil rights, the racial crisis, Vietnam, the treatment
of women, the decay of our cities, and dozens of others. Writers and
publishers have responded quickly to these demands, usually by publishing
supplémentary materials. But little happens to either 'the knowledge or
the attitudes of students as a result of most of these crash programs.

~»

In the first place, it's hard to get schools to adopt new materials.
Courses of study in both science and social studies are already over-
crowded. The real cost of teaching a two week unit about the energy crisis
. is omitting a two week unit about something else. How are we to pursuade

the mags of teachers that they-ought to make this substitution, and that
they ought to invest time and energy on curricular changes? All of us
who teach in the schools have heard pressure groups ¢ry "wolf" too many
times, "So what else is new,” I can hear some overworked teachers saying

when they hear about the proceedings of this conference. .

- Second, we lack gaterials. Few science or social studies texts+¥in-
vestigate the eneXgy ctisis in any depth, and textbooks ehange at a shail's
pace. One of my te students at Carnegie-Mellon University, Ms. Susan
Puz, has been investigating the treatment of women in high school history
texts. She summarized her findings as follows: -
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In a 1971 content analysis of thirteen oE the most popular
high scheol American history textbooks, Janice Trecker concluded
that * ‘ . )

.

.

Based on the information in these comor{ly-used high school
\ - texts, one might summarize the history and contributions of

the American woman as follows: Women arrived in 1619 f(a
_ curious choice if meant to be their first acquaintance with

e the new world). They held the Seneca Falls Convention on
Women's Rights in 1848. During the rest of the nineteenth

century, they participated in reform movements, chiefly

temperance, and were exploited in factories. 1In 1920, they
were given the right to vote. They joined the armed forces

for the first: time during the Second World War and there-

. after have enjoyed the good life in America. 1

Phyllis Arlow and Merle Forschl undertook an analysis of -thirty-six
American history high school textbooks five years after Trecker's
study. They found that Trecker’s analysis of women's historical -
treatment still held for more current textbooks. 2 The extensive
omisBion of women™s history in these newer textbooks led them to
cgnclude that "students w111 h to rely, at least for the next
+"decade or two, on Supplementa terials to present a true picture
of history." :

~ - - s

-

A similar generalization, I feel certain, will hold for the treatment
of the energy crisis in most textbooks: for the next decade or so, the
schools will have to depend on supplementary materials rather than on basic
textbooks. Hence, someone in each school must take the tike to examine
these materials, .the initiative to get them approved and purchased, and the
energy to prepare to teach them. In the past, many teachers have lacked the
skills and attitudes essential to these tasks when crises similar o the

) enerdy crunch resulted in demands for educational refoim..
¢
Third, we must think realistically about what results we can expect
from a unit of work. Let's suppose that anexcell#nt pamphlet accompanied
\ by superb audio-visual materials and carefully corstructed suggestions for
\ teachers appears on the market and is adopted by & schpol. . The authors
suggest that the unit should be taught in twogwegks. A student would use
these materials for ten, forty-five minute classes, or a total of of 450 g [ *ﬂ
* minutes. Counting ten hours for sleep each night, each “student in a
will spend one hour studying about the energy crisis to.681 waking hours
in some other pursuits. Those 450 minutes must have an unusually
; impact .to overcome a lifetime of conditioning and the overwhelming ‘
¥ of the profligate uses of enérgy which impacts on students at a ratiq
681 to 1. i

'

N}ally, teaching about the energy crisis presents a gerious tea her '
preparation problem. Because enrollment is falling, the people who teach
in our schools today will make up the overwhelming majority of instructors
a decade from now. Most of us who teach do not understand the full dimen- \!

, sions of the energy'crisis, and we ard not likely to understand them clearly
without a substantial in-service education program. Such programs are hard
', to organize, expensive to run, and often ineffective. Yet the experiences

N
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of the curriculum revolution in the 1960's clearly indicate the vital need
for_in-service work to accompany new(curricular materials.

The influence of the latent curriculum lends an added discouraging
note. 4 By the manifest curriculum, educators mean the materials and
teaching techniques designed to bring about specified educational changes.
By the latent curriculum, they mean the incidental learning which comes with
the ways in which schools are organized and teachers caonduct classes. In
the case of the energy crisis, the whole soctety in which students live be-~
comes a latent curriculum. Every thoughtless trip to pick up one item
left off the weekly shopping list, every athletic hero given a souped-dp gas
guzzler for performing heroics on the field, every teacher (and particularly
every teacher of driver training) who drives a big car, and every shiny
limousine transporting movie star or a politician tells students how impor-
tant adults think they fshould behave. When ‘society sets such examples, it
sends a message which all of us learned to reject when we were young: "Do
not as I do, do as I say." Here indeed is a moral dilemma for American
adults.

4

Let us éuppose for the sake of argument that the schools will set aside
a reasonable amount of time for the study of the energy crisis and that ex-
cellent materials appear on the market. As recent debates in Congress and

_the press indicate, the subject is fraught with controversy. A report of the

United States Energy Research and Development Administration identifies

three major themes: increasing exploitation af existing domestic sources of
energy primarily by deregqulation; reducing consumption by both voluntary ac-
tion and public measures; and developing new technologies, primarily through
tapping the sun.or throudh the increased use of nuclear energy.§ The

Report lists twenty-one technological development programs. It investiéatesu
proposed solutions for the immediate future, the mid-term beginning about P
1985, and the long term which might begin about the year 2000. Even articles
which summarize this report bewilder the reader with alternatives, 6. -

To process these data intelligently, a person must be able to think in
what the Swiss psychologist, Jean Piaget, has termed formal operational
thought. 7 People functioning at the full formal operational level can con-
sider all possibilities, manipulate data, and have thought about thoughts.

In other words, they can use the scientific method anf employ the sort of
inquiry techniques which characterized the curriculum revolution of the 1960's.
But almost no elementary school children have developed the cognitive capacity
to employ formal operational thought, and a large percentage of high school
students--probably more than half--are not fully formal operational. These
students think largely in concrete operational terms. They are likely to

jump to a solution to a problem and to stick with that solution no matter what .
evidence fellow students and teachers may present to the contrary. For such
students, the queStion posed by the Council misses the point: these students
are unable at their present stage of cognitive developtent to make rational
choices ampnig alternative solutions to the enekgy problem.

Many students also have a limited social perspective. 8 Like abstract
thought patterns, social perspective grows slowly through definite stages.
Young children are able to focus 6nly on their own interests, and they do not
think of themselves as persons with responsibilities to others. At the next
stage, usually in‘the middle elementary years, they still want to serve their
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own interests, but they are able to anticipate another person's reactions

so that they can make a deal to get what they want. At the next stage,

often reached in high school, they see things from the point of view of
shared relationships, such as caring, trust, and respect between two or more,
individuals' who know each other. Only late in the high school years or even
later do many students reach Stage 4 where they are able to take the point

of view of a member of a social system as a whole and see a situation through
the eyes of many actors includirtg people they do not know.

This research suggests that until students reach Stage 4 in their per-
spective taking ability, t cannot fully understand the energy crisis in
all its complexity. At Stgég'l, they will be able to think only of their
personal needs and interestl; they cannot understand the need to save energy
so that others=-particulary others still unborn--can have soie. At Stage 2
their understanding will be limited to making a deal: if my parents insu-
late the house, then President Carter will give them back some money from
their income taxes.- At Stage 3 their energy frame of reference extends -
only to what other people they know care about and are willing to do. Their
attitudes are set by peer relationships and by the norms of family and
teacher. Only at Stage 4 can they understand the ways in which their energy
needs relate to thoSe of other people a continent or more removed in space
or a generation or two distant in time. u .

Stages of moral or civic thought develop after cognitive and perspec-
tive taking stages. Harvard's Professor Lawrence Kohlberg has identified
six stages of moral or civic development described below in Table I.°

TABLE I: LEVELS AND STAGES OF MORAL DEVELOPMENT

THE PRECONVENTIONAL.LEVEL (Stages 1 and 2)

At this level, people consider the power of authority figures or the
physical or hedonistic cdpsequences of actions, such as punishment, reward, -
or exchange of favors. This level has the following two stages:

Stage 1: The Punishment and Obedience Orientation

At this stage, the physical consequences'of doing something de-
termine whether it is good or bad without regard for its human meaning
_or value. People at Stage 1 think about avoiding punishment or earn-
ing rewards, -and they defer to authority figures with_power over them.

»

1

Stage 2: The Instrumental Relativist orfentatisn

At Stage 2 right reasoning leads to action which satisfies one's
own needs and _scmetimes meets the needs of others. Stage 2 thought
often involves elements of fairness, but always for pragmatic reasons
rather than from a sense of justice or loyalty. Reciprocity, a key

« element in Stage 2 thought, is a matter of "you gcratch my back and
1'11 scratch yours." ’

-
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-THE CONVENTIONAL LEVEL (Stages 3 and 4) il

.

People at this level value maintaining the expectations of their
family, group, or nation for their own sake and regardless of immediate
consequences. People at the conventional level show loyalty to the social
order and actively maintain, support, and justify it. This level has the
following two stages.

Stage ¥ The Interpersonal Sharing Orientation

At this sfage, people. equate good behavior with whatever pleases'
or helps others and with what others approve of. Stage 3 people often
conform to stereotypical ideas of how the majority of people in their
group behave. They often judge behavior. by intentions, and they earn
approval by being "nice." -

Staée 4: The Societal Maintenance Orientation

Stage 4 thought orients toward authority, fixed rﬁies, and the

LI malntenance of the social order. Right behavior consists of doing

one's duty, showing respect for authorlty, or maintaining the given
social order for its own sake.

THE PRINCIPLED LEVEL (Stages 5 and 6)

At this 1evel, people reason accordlng to moral principles which have
validity apart from the authority of groups to which the individuals belong.

This level has the follow1ng two stages.

Stage' 5: The Social Contract, Human Rights and Welfare Orientation

People at Stage 5 tend to define right action in terms of general
individdal rights and standards which have been examined critically
and agreed upon by the society in a document such as the Declaration
of Independence. Stage 5 people stress the legal point of view, but
they emphasize the possibility of changing laws after rational consi-
deration of the welfare of the society. Free agreement. and contract
bind people together where no laws apply. )

Stage 6: The Universa) Ethical Principle Orientation

At Stage 6 people leflne the right by the decision of their c¢
science guided by ethical principles such as respect for human pergp

, -ality, liberty compatible with the| equal liberty of 'all others, justice
and equality. Thgﬂp Pprinciples \appeal to logical comprehensiveness,

(' unlversality,land,con51stency. Igstead of being concrete rules, they
are abstract“ﬂeth’l%lmpnr%'r}clples . 1

3 . . .

Most high school studeﬁts in the admittedly small samples which psy-
chologists have been able toﬁpbtain think at Stages 2 and 3; a minority of
senior high school students utilize Stage 4 thought. But the full dimen-

sions of the energy crisis are:not evident until a person can think in
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- principled terms at Stage 5. Only at Stage 5 can they fully understand the

* materials can be-developed in a year or two and published for wide dissemi-
 nation through standard commercial channels. They-cam be developed for

(. "c . L’\ 1

~

basic human rights inherent in the energy Qquestion. And only a tiny minor-

ity of high school students exhibit any significant amount of Stage 5

thought. Hence, most high school students cannot at their present- stage

of development make fully ratiocnal choices about the energy crisis. .

The Council posed an either-or question about education and the energy
crisis~-should we attempt to develop the ahility to make choices or should
we socialize students to accept societal solutions. Instead of either-or,
I suggest both, but for different groups. If Someone became Tsar of Energy
Education, he or she should try to organize six interrelated programs or at
least a number of programs organized around six interrelated principles.
Here they are: . -

Pirst, launch a program deéigned to develbp supplementary materia
which explain the nature of the energy crisis and clearly advocate est
lished government policies. Given adequate funding, good supplementary

both science and social studies courses. They can be designed for a wide .
variety of curricular patterns--an occasional lesson throughout an American ’
History course, a two week or one month unit in General Science or Civics,

a unit of virtually any length for the elementary schools. Even this

minimal program will take a lot of time:- get the attention”of appropriate v
members of Congress, draft a bill, pass it, insert notices in the appropriate
publications, screen proposals, fund, develop matqrials, evaluate them,
publish, advertise, sell, and -prepare teachers, perhaps in workshops. Don't

" information and practical help. What data can a contrete operational

‘on repregentatives of many points of view in an attempt to egucate these ,

look for a star in the East. There are no overnight curriculum miracles.

BT e me s m

>

Second, be sure to work at all grade levels. Students of different
ages and different stages of development ‘understand problems in quite dif-
ferent terms since they function at different cognitive, perspective taking
and moral or oivic stages of thought. They require different materials),
each set developed in Keeping with the differing developmental abilities

which children have. One package of curricular materials developed for one = .

educational level can no more solve the educational needs of the energy

crisis than one technology ¢an solve the crisis itself. ‘ -
Third, get to the textbook writers and publishers. ‘why not support a .

conference of the authors and editors of textbooks which should contain
information about the energy crisis? Extend an open invitation. Supply

thinker handle? What sorts of materials will be appropriate for a rela-
tively sophisticated formal operational thinker? What reliable information
can authors and editors use to revise their texts and present an accurate
picture of the energy crisis? Organizers of such a conference could call

key educators--the people who write and edit the books which have so much . )
influence on what our children learn.

Fourth, we must tgy to influence the latent qaﬁplzhlum and to make the
latent curriculum work for instead of against us. " Isn\t there some way to .
persuade Mean Joe Greep or Bill ‘Walton to get out of a smail car and explain
that they drive it because it saves gasoline, and that saving gasoline is a. ,
vital national concern? Can't we have Farah or.Chris or Rosalynn--to reach
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Ydlences--turn off light switches, drive around in gmall cars, tuxn
rmostats, or abandon motor boats for sail. Why can't0. J. end up *
in a_shall car after his dash through the airport, and why must Baretta
up rubber to-sell-an additive, apologizing the while. Energy educa-
tion is everyone's problem, not only' the schools'. We can make the latent

curriculum work for us if the.society mobilizes itself. ’
A,

Fifth, we can make the curriculum concrete and understandable instead
of abstract and beyond the comprehension of many of our students. In the
school where I have been teaching, thé heating bill has tripled over a two
year period--from $70,000 to $210,000. Those figures do not mean much to
most students. They can mean much more if they are translated into books,
and band uniforms, and techers'’ aides, and librarians, and renovations,
and all the other tangible aspects of schooling which tannot be purchased

‘ Because schools have been forced ‘to spend so much money for energy. What
will happen when prices rise even more? What causes them to rise? Will
they ever come down again? What do answers to questions such as these

mean to educational standards? ~

- We can also make the energy crisis concrete, and hence understandable,
by asking students to observe and-record the use of energy in their own
homes. Here, for example, are ideas for three exercises which might help
to make the enérgy crisis more real to students.lO Imaginative teachers
can think™of many other similar exércises. o
Do a survey of the use of electric energy in your home. List
all the’appliances which use electricity and arrange them in
F order from most to least important. Then decide how best to
’ - use less electricity. . . -
Y
Find out how your home is insulated. Determine the cost of
. - heating and/or cooling the house for a year. .Then call insu-
. + lating specialists to determine how much money (and energy)
v . would be saved by the installation of storm windows and insu-
_ lating materials, '

»

Make a record of the use of the family automobile for a week
or two.: Who used.it and for what purposes? How much gasoline
was consume@? How much might have been saved by eliminating
unnecessary trips, using public transportation, joining a car
pool, or’purchasihg an automobile which used less gasoline?

Finally, we can produce curricular materials which raise the moral -
dimension of the energy crisis in all its complexity. These materials can
- » be used successfully by some senior high school students and by the majority
) of people enrolled in colleges. Plenty of models for such materials al-
ready exist in published materials dedigned for other curricular goals, .
‘College students can, of course, read the enormous liﬂﬁrature about the
energy crisis which has already been published. '

Developing the abilities of students to make intelligent choices
] - about the energy crisis poses a*problem which extends far beyond the crisis
’ itself. It implies a fundamental reorientation of educational goals for the L
entire schopl system. In addition to stressing knowledge goals, schools
must learn to facilitateﬁtha.development of those higher stages of cognitive
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—thought, social perspective, and moral or civic consciousness which fhake !
the energy crisis truly comprehensxb}e 11 This reorientation is decades .
away.if, 1ndeed, it ever takes place. But the energy crisis won't wait.®
It has already arrived and it will become more pressing with each decade.
If we do not socialiZze the public to accept reasonable energy policies,
we will hasten the arrival of the crisis and make its impact-far more
serioys. Would that course of action constitute a moral policy for American
educatdrs? 1, for one, do not think so. :
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SESSION V ' .

’ CONSTRAINTS INFLUENCING EDUCATION’S ROLE

A comprehensive "energy education program will: undoubtedly include
conflicting perspectives. This session featured a;pane-ﬁ reépre- °
senting alkternative viewpoints on the eneérgy dilemma and the xole
schools should play in coping with it. The panel was chaired by
‘Merilyn Reeves, member of the National Energy Committee of the
League of Women Voters. Panelists included: Bill J. Cunningham,
economist, AFL-CIO; Merrill J. Whitman, acting executive director,
- Americans -for Energy Independence; Richard B. Scheetz, coordinator
of educational services, Edison Electric Institute representirig the
Energy Educators Forum; and, Richard P. Pollock, director, Critical
Mags Energy Project representing Ral;?h Nader's Energy Task Force.
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- run, the economy must produce abo

o
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r AMERICAN FEDERATION OF LABOR AND CONGRESS .
: OF INDUSTRIAL ORGANIZATIONS ‘ ¢

Bill J. Cunningham, economist, Research Department
1 AFL-CIO, Washington, D.C.

‘
'

’

« The energy problem our country is facing is a serious one, but it is
a problem we can deal with if we make a positive.effort. The oi1 embargo, .
' natural gas shortage and rapid energy price increases have made some
people more pessimistic about our country's econoﬁic future than is really
justified. It has led some political leaders to abandon some of the basic
economic goals that were.little questioned in the 1950's and 1960's. The

' pessimism is expressed in the background dtatement for the conference \’
which says that perhaps studentssnaed to be prepared for admlthood in an
énergy ed world, and whiqh indicates that people may face radically

changing life-styles in the fu
' } . »
I want to tall your attedtion -to our basic economic goals and to
argue that the future need not be an,unpleasant one; that changes in life-
styles need not ’e abrupt or drastic and the American people can have a
continuing improvement in their standard ‘of living and full employment, )
-despite the energy ‘problems that we will continue t§ face in future years.
The aspirations of the American people haven't chang rer the last few
_ Yyears. They still want jobs at good incomes, and they ,still want a-rising
" standard of living. ‘These goals are especially important for king
. people in the country.- There are millions of people who'are not;ﬁoor, but
- for whom a Saturday night trip-to a local moyie theatre in addition to
-purchases of basic necessities presents a heavy straiq.fn the family ~-.
budget. . .

\ - .

The possible increase the standard of 1iving is limited by the use
' of new technology, which is pat in place to increase the _amount of .goods
+ and services produced by each workér in the country. Technology is still
advancing because each day people are discovering better and more efficient'
ways to produce things. The Bureau of Labor Statistics expects produc-
tivity, that is, the output that each worker _produces in an hour'sg.work,
T to increase by 2 7 percent per year on the average ffom 1980 through 1985.

*If the economy is managed properly, this rising standard of living
can occur withgfull employment. T‘achieve full employment; in the short
ut' 7 percent more goods and. seryices each’
S year over the next few years to provide jobs for those péople who are

unemployed, to provide jobs for the people uheinployed because of produc-
tivity increases, and to provide jobs for new members of the labor force

which has been increasing at about 2 percent per year. Over the longer run
the ggonomy needs to incresBe its production by. abqpt 4 percent each year, in

~

order toiprovide jobs fer an expanding population and to provide jobs for the,

workers Fisplaced by advances in ‘technology. .
N

- jrowing économy will need a growing energY'supply, hit it is essential
"  that, :

growth in energy come from domestic sources and not from an in-

- Crease in imports. achieve this goal. and to minimize the strain on -
. . - . . N N .
- ,
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-~ revenues and made it easier for us to devote an increasing percentage of

Tommar - .

- , , - L b

our resources it is necessary not: only to develop our own alternatives to

oil and natural gas. bu£t6 put a strong conservation effort intg place.

Every barrel of oil sived through more eff1c1e_nt$se will be one mpre

barrel of- Ql available ‘to fuel the -growing econdmy and provide jobg for | .

a growinhg labor- force. . The largest energy savings' we look for are.through -

th@ use pf gmaller cars and through the. :unproved insulation of bu11d1ngs.

Energy conservata.on means dnvmg smaller cars, better insulated homes, and

more efficient use of energy by Aindustry, but we don't feel that conserva-

tion means a radical change in o\.w.ife,-styles.

We believe that the@rowth rate of energy can be cut substantially

from past growth rates through conservation without compromising our goals
of full employment and rising incomes. Energy sources which atre alterna- .
tives do exist and can replace oil and natural gas. .These include coal
reserves in the"United States which are about 2% times as large as the
world's oil reserves. United States energy reserves also include large
amounts of uranium. Enormous quantities of oil are contained in a lime-

——stone-hke rock ca"l.led shale which is found primarily- in the western states.
The @il can be removed by methods such as crushing the rock and removing
t}:e oil. A substitute for natural gas can also ‘be produced from coal.

Solar energy should begin to make a contrlbutJ.on to our engtgy
supplles-:l.n the next few years. Although it 1s not the answe 0 our
energy pgrobl!m by itself, solar should be makmg an J.mportant contrlhutlon
to energy Uplle,s by the end of the century. The Sheet-Metal Workers
Union is now training its members to install solar heating and cooling
equipment: The existence of tramed workers will greatly fa,cn,litate
expanded use of solar energy. v

e v

Energy costs will be rising in the future, but with product1v1ty '
increases raising our buying power, our. ability to afford energy will be
rising as well. Wit_h_?ismg real incomes, rising enetgy costs in the
future will be unpleasant but they should not deter us from the achieve-
ment «of our basic economic qoals of full employment and a nslng standard

Ming. o - v
i ! : . !

High levels of employment and rising incomes make it easter to
aclueve other social goals such as the elimination of poverty, better
health care and education. The high levels of employment and rising . ‘_‘ .

standard of Iiving in the -1950's and the 1960's in¢re#8ed government

<our national income to pay for betéer government services and to expand -
our educational programs. and opportunities for the American people.
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.o . ANERICANS FOR ENERGY INDEPENDENCE
[ . P’h R t
< . Merrill J. Whi , acting executive director .
America:(s for Energy Independence) Washn{g*ton, D.C. .

<. ' . ‘ R sdoier W o ‘
" A Gallup Poll report in the June 13 Washington Pogt gtated that only
7" 528 of the Amerigan public knows that we must import oil to meet our

_energy needs. This sittation appareptly exists-in spite-of President ~
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. . repOrts, "Project Independence," d'ted November ‘1974 and the *

. J
Carter'slnationwide TV appeals, the impact- of the 1473-74 oil embargo and
the faot that we have been importing large volumes of oil for about 20
years -- 19% of our need in 1960, 23% in 1970, 38% i 1975, 43% in 1976
and 48% dur1ng the month of April, 1977.

‘.

If publlc study can be related to education, we shguld understand the
‘energy problem. During the summer of 1973, at the direction of Bresident
Nixon and before the oil embargo, 121 Federal employees from 36 d tments
and agencies and 282 consultants from the private sector reviewed and,
evaluated over 11,000 specific R&D proposals and proposed a 5-year $l6
billion Energy R&D Program Seg-FY 1975 through -FY 1979 that was supposed .
to remove enough obstacles to energy mdependen\ce by 1980 so that we could - - ’

s\see our way out of the woodsJ . - b

Since, 1973 there has been an unbroken stream of national and global N
energy studies and assoclated_reports. The Natlonal Academy of Engineering
Study "U.S. Energy Prospects" dated May 1}974; The Federal Energy Adminis- \\

"National Energy Outlgok" dated March 1976; "The ‘National Energy Plan,"
April 1977, by President Carter’ s Energy Polidy and Planning Office; and

., also this spring "Energy: Global Pfospects 1985-2000" @ Report of the “
WOrkshop on Alternate Energy, and a numbq;.of others.

In view of this level of dlsconneCt on information relating to energy
) supply.@nd demand between those involved and informed and.the general
public® there is grouhd for/floubt about the possibility.of developing
+ widespread® understandlng d//Egre complex and technical issues such\as the
+ removal of- sulfur from Stack“§as or of the relatlve merits of magnetohydro-~
dynamics, co-generation, central station solar power and the’ fast breedEr

reactor. - s
. - <

‘" v

‘I'believe that a major restraint on energy education is the smoke-
screens that' major energy industries “are putting up to justify contlnuatlon ’
Of practices that are wasteful of energy -- full page ads xtolling the
good mlleage of luxury automoblles, and efforts on the part of containér ) \\
manufactirers to justify continued use of alumlnum beverage cans and

» throw-away bottles, for example. : -

, It'is estimatéd tna; 16.5%.0f our total energy is useéd on the.U.S.
food system. Excluding éxports, (2.54 4 16.5 = 15.4), about 15% of this
total goes to manufacture paper packaglng, bottles and cans. -

. . )
Ve . }

. There are other major sources of.enerdy savings that remain . '
essentially unmentloned|and certainly untouched by the current conservation
L 3
. effort. . N .

. ‘The sugér industry .is*very energy intensive. Large quantities of
SR heat.and power are‘psed in sugar refinipg. . Those of us who are intd

) nttrition+andrdiet know that sugar is-not good for us. The television
advertising aimed at our childrén is loaded with material extolling sugar
rich ‘products. . . ‘ - -

) [

. " é:other example is the)meat industry. Americans get 36% of their

* .. food ergy from meat, egggd and milk products. We get most of our protein
3 “from these sources. We cofild get it from cereal>grain, legumes and nuts
e . - . '_-6.1-" | i P
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_j> and éShserve lots of energy. The, consumption of beef per person in the
~ U.S. Wore than _doubled between 1930 and 1972. o

. .

Cattle, sheep and hags eat seven times as much food energy as the -,

-

energy contained in meat* Cattle and hogs are fed on corn and grain in the

Wéstern feed lo€s. Corn is a major component of chicken feed.

* -There was a 240% increase in U.s. com yields between 1946 and 1970
which involved a 310% increase in energy to produce the corn, primarily
attributable to the use of fertilizer. FPertilizer is responsible far 30%
“of all U.S. -farm output. 450 billion cubic feet of natural gas are used -
to .produce the 12 million tons of anhydrous ammonia used annually for
fertilizer in the U S.

P ’

. If you want  a challenging energy conservation project, you can take
on the task of convincing our children that they should eat soybeigs
instead of McDonalds hamburgers.

-, ’ 2
° In regard to the position of Américans for Energy Independence qn the
subject of energy -- we believe that a sound energy policy requires con-
servation. We must eliminate waste, improve the %;ficiency of energy
production and use, and moderate excessive consumption standards. We must
all understand that wasteful practices’ result in the squandering. of energy
resources and in the outflow df dollars for imported oil.
) .
But evén as we do our best conserve we will need much more ener
than we now have to sustain a pr ctive economy and the jobs vital to a
stable society. We will need- e\energy to.recover from the aftermath’ of
the 1974-1975 recession and to sec the future economic growth and to
generate jobs %:: an ever-expanding r force. /

National.efforts to produce this|énergy from our plentiful coal and
. uranium resources must not be thwar any longer hy indecision and-
inaction, unrealistic legislation, c adictoryyrequlation, ill-founded
criticism, or the illusion of a ogical breakthrough.

JRU . . \ ~

. In the near term, the nation has ve}y few energy options from- which

~

)

J

to choose. We must make the best possible dse of our oil and gas resources .

and make full use of our abundant reserves of coal and uranium. Our
immediate research and development‘tasks are to determine the true poten--
tial of obtaining gas oil from coal, oil from shale, and bulk electric-
ity from the breeder, while maglmizing the benefits of available solar and
. geothezmal technology: When it proves justifiable, the commercial demon~
, Mtration phase of the most promising of the competing ‘concepts must be,
pursued as a matggr of the highest natignal priority. At the same time,
* we must continue to apply our resdurces to the generation of bulk
, elqctrioity fron/nodern coal and nuclear plants. .. .
» . For important practicai reasons, jndependent of the intr1nsi¢ merits
‘ of a new energy concept, some twenty to thirty years must pass before its
true potential can be realfstically estimated.- New products and new
technologies ~=-if they can sustain reliable, .safe and economic perfor-
mance -- generally require replacing &#nd augmenting older generation
facilit¥es ih an evoizziohaty-rather than revolutionary manner. There

A4 ¢
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are substantial limitations assogciated with phasing out large numbers of
existing facilities. Acquirin@ the vast resources, obtaining the regu-
latory approvals, and phasing the transition to use of new equipment and

facilities requiring long construction geriods make introducing energy
options a difficult task. '

In the short run, pursuit of advanced concepts must not distract us
from tRose energy options which have the greatest potential for meeting
our nedr-term and intermediate energy needs. . The nation must proceed in a
practical and efficienfy manner to provide an'assured supply of energy -
using the endrgy techno ogles in hand

We have -- here and now' -- thg proven technology, know-how and
Capab,g'ty to make use of our coal and uranium resources while maintaining
the 1

romuent's quality_and assuring the health and safety of workers
and the publlc.

Flnally, Americans for Energy. Independence believes that a healthy,
expan%eng economy is necessary to provide employment and gugrantee health .
and opportunity for us all. During periods of high economic growth, the
"number- of people living in poverty has always been reduced and the living
standards of low and middle-income Americans have imprbved. But economic
growth ~- and the jobs it provides -- can only be maintained by a steadily
increasing supply of energy, increasing even 1f we make the most
conservative use of that energy. N

‘ /

ENERGY EDUCATORS FORUM

Rlchard B. Scheetz, coordinator of Bducational services
Edison Electr1 Inst1tute, New Yorkh New York

3

1

LY

Thg statement which follows'is made on behalf of the Energy Educators -

Forum (EEF). The Forum members, are representatives,of energy-related
national associations ‘and-a govermment agency with responsibilities for
educational relations and services.’ Represented in the Forum.are the
American Gas Association (AGA), the Atomic Industrial Forum (AIF), the
Amer;can Petroleum Institute (API), Edison Electric Institute (EEI), the
"U«S. Energy Research and Development Administration (ERDA) and the,Natlonal

Coyv'l:ssoclatlon (NCA) N

. The members meet, on call, to exchaﬂge information about educational
servxces and consider ways to advance the energy education of students
teachers and the general public. " <

The opportunifty to present this statement before the national
« conference on."Education Confronts The Energy Dilemma" is appreciated.

We hope to convince you that energy should be in the “school
curriculum at all levels and in all disciplf{nes. We hope to convince you
of its importance, its urgency and that it ¢an be done.

. ) K4 '
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To accomplish .these objeqtives, the statement will deal with the
- WHAT - FOR WHOM - and HOW of BEnergy Education. .

why Enerqy Education : .

[ 4

From a self-interest point of view, energy education is needed so
that the energy industries may, over the long term, comtinue to provide the
products and services customers need and want. Improved knowledge “about
energy, improved understanding of the complex relaﬁ{onships with the
economy, the envxronment, society and ‘technology, and informed decision
making by students, teachers and adults are needed if we are to provide
secure supplies of readily usable energy now, in the mid-term and beyoné
the year 2000. - . K 1 -

’

In addition, the Forum membérs recognize, along with other concerned
industrial and edicational leaders, the following: Next to maintaining -
peace, the most important issue we face in our lifetime is eﬁergy. Our
jobs, our standard of living, our recreation, in short, our future and
that of our children will be influenced greatly by the availability and
cost of energy. T i )
] o
This nation's progress, indeed the progress of all mankind, has.- been
directly tied to the development and utilization of energy. Man's climb
from the cave to modﬂxnrc1v1lization has been due.largely to his ability

to develop and use eﬁrgy .t P

Pew Americans recognize the role abundant low-cost energy has played
in their choice of life-styles. fThe availability of energy has, for the
most parxt, enahled us to chodse where we live and work and, how we spend
our- lejsure time. .

During the past ghreeiﬁecades, a large numbqg of people of all ages
have altered their ways of living significantly. Some in their "golden

. years" have resettled in warmer climates. Some young adults have chosen

to live in ny with pature. A communal way of living has been. the
choice of ers. For the most part, thege decisifas have been based on
freedom of choice. This freedom of choice has been made possible, in
large part, by the use of energy to perform much of labor. v

. Profound alterations‘'in our traditional energy patterns and trends
are taking place. Rates of energy use, sources of supply, cost relation-
ships, environmental c0ns1derations and energy technology are involved in ) ‘
significant changes. ve

- If freedom to choose the way we live is to continue, all ditizens,
youth and adults alike, must understand the basic isBues and begprepared .
to make infqrmed, rational decisions. For decisions made today about - ) |
energy; its supply, its social costs and the trade-offs necessary will 7 ‘
determine the quality of our life:and that of our children for the next . .

several decades. . - g ' |
. \

oo . N
AS stated by John C. Winger, the concern is urgent. “Without . )
question, an adequate supply of energy is a matter of vital concern to |

.everyone. Every individudl consumer has essential needs that must be
¢ satisfied. And so does every business, large and small alike. Their
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survival and growth depends upon an adequate supply. Every member of

organized labor has a stake in the adequacy of the supply of energy - their
» . jobs depend upon it. And, for the same reason, every independent wage

earner has an equal interest. \ )

"All the students now in.school should be concerned about the energy

supply because their future ability to obtain employment will depend upon
how -much there is. And parents with sons and daughters now in school
should Bg concerrled for the same reason. Government, too, should be ...
concerned ..., for govermment's financial ability to conduct all its
normal activities depends upon the economic health and productivity of the
nation.”

.Energy Educators Forum members hold diverse viewpoints on a number of
. issues associated with energy. ¢However, the members are united in their
belief in the importance of energy education. We are convinced that
energy education in the nation's schools and colleges is essential to pro-
+ vide the basis for informed decision1nﬁking by sizeable segments of the
youth and adult population.

what Energy Education . ..

It is essential, therefore, that students at all curriculum levels
hatve access to accurate, factual information -about the ., role of energy in an
industrial society. "Children in school now w111 soon form family units of~
their own, establish homes, obtain jobs and become customers of goods and

services whi¢h must be produced with energy. -

v

We. strongly recommend that, among other thlngs, today s studefts and

. adults need to know about' . -
4 B .
¢ . ~ ? . :
The sources of energy. e, .
L4 The uses of gnergy. o -
7 . ]
v The conservation of energy resources,

Thé envirommental impact of energy conversions.-

The need$for energy in achieving environmental improvement.

The econdfiics of energy. ' . . r)

. * ./ ‘ . -

The limits of energy. ‘ .

In additxon{ students-and adults n d sk111 in the application of
knowledge and clarification of their val .understand and decide ony
the trade-offs thaf are necessary. For one‘de51rab1e result cannot be

- c . . ‘ - . - -
~ . [ J

’

-
>

1. Winger, J. C., Nielsen, C. A., "Enérgy Report from Chase"
The Chase Manhattan Bank, N.A., N.Y., NY, September, 1976.
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obtained without some effect——ahd, more than likely, an undesirablé
compensating result--elsewhere in our societal mechanism, 2

We agree with the statement by John M. Fowler thatz‘ "Cost/benefit
questtons must ultimately be answered by the public which puts responsi-

bility for discussion in the lap of educators.” 3

The knowledge, the understandings and the values clarification can be
accomplished if we seize the opportunity and if schools and teachers have
the necessary tools to do the job. -The tools necessary to do the job can
be develo through enterprising cooperation between the atademic commu-
nity and the business world. :

Cooperation between education and business is not a new idea. Many
of the Energy Educators Forum members have a long history of providing -
educational aids for teachers and students. We have responded to eduycators'
invitations for assistance by providing personnel, materials, equipment
and, when appropriate, funds for specific projects. *

‘Emﬁhples of cooperative efforts between educatioﬁ and the energy
industries will be noted later. )

Energy Education For Whom o

We Forum members believe that there is sufficient lack of knowledge
about energy by all members of society. We recommend that energy education

be developed for those in grade levels kindergarten through post-gfaduate
school, ) .

There is evidence that young children chn be involved in activities
which will lead to understanding of such concepts as energy, work, fuel,
power, electricity, enviromment, air pollution, recycling and conservation.
A multimedia kit which assists in the development of these concepts was
sponsored by Consumers Power Company for use in kindergarten through grade
three./ It has been used 'in the State of Michigan for a number of  years
and will be available soon for national distribution. This instructional
aid is titled "A Powerful Friend." ’

’ v

-From the many requests received for energy-related information, we
know that adults and children have an interest in practices which will
conserve energy resources. We believe that the subject of energy conserva-

ion is appropriate for all levels of instruction and especially for those
ak the community college level and for the general public.

/ , ,

2. Pa;gphrase of a statement by R..Wheeler, Consumers Power Company in a
présentation before the Birmingham International Education Film Festival,
March 13, 1973. . . :

¢ b

3. "Energy, Education and the 'Wolf' Criers," John M. Fowler, The Science

Teacher, Volgme 43, Number 3, March 1976. The National Science Teachers
Assoclation, washington, D.C. :

:
. . "
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Energy Education How_ - T

It is not our intention td delineate a catalog of curriculum guides
and specific lesson plans for the various levels of instruction. ’

We are convinced that energy-education hatérials, cﬁrriculum guides,
student activities, glossaries and references, can be developed best through
cooperative efforts. .

Following are examples of how businessmen and educators have é&veloped .

energy-related materials at national, regional, state and local levels. It
is by no means a definitive listing of sugh efforts:

The National Science Teachers Association (NSTA), under a contract
from the Division of Technology and BEnvirommental Education, U.S. Office
of Education, conducted an Energy-Environment Materials ProYect under the
direction of Dr. John M. Fowler in 1975. The results were the publication
of three volumes: An "Energy-Environment Source Book," an "Energy-
Environment Mini-Unit Guide™ and an "Energy-Environment Materials Guide."

) A unique f&ature of the NSTA Projéét was tﬁég twenty individuals
from education; industry, ahd public-interest and environmental .organiza-
.tions.wére invited to serve on an Advisory Committee. Five members of the
Energy, Educators Forum served on this Committee.
"The Advisory Committee was assembled to diverse perspectives of
a variety of interests and points of view. Duri the. several meetings of
the committee, th erials under development were read and discussed and
suggestions for improvement were made. Many of these were ingorporated in
the materials.” T ) - -
With the diverse points of view represented, comb;eté unanfmity was
- not expected, nor was it achieved. However, the committee was satisfied
that the materials represented a balanced presentation. -

The NSTA materials have been distriﬁuted across the nation. SeQeral
teacher workshops demonstrating uses of the materials have been held in
connection with NSTA national and regional meetings.

The U.S. Energy Research and Development Administration (ERDA) has
released for review and comment several energy-education materials.

*

A curriculumcguide, "Energy Conservation for Home Economic Teachers"
was developed at the University of Tennessqe under a grant from ERDA.
Forum members were ‘invited tor;eview and comment on the content and it is
now beinq field tested. .

-
é

Other classroom materials leing developed and tested for ERDA by the
National Science Teachers Association;include a series of six interdisci-
plinary student/teacher activities for K-12 and 19 Fact Sheets on -
Alternative Energy Technologies. '

A

s A .
4. National Science Teachers Association, "Energy-Environment Source Book,"
Volume I & II, John M. Fowler, Director, Washington, D.C., 1975.
.%(
- 67 - ~
70 .

« A

£,




N

Q

ERIC

Aruitoxt provided by Eic:

—

Following testing and revision, these materlals will be printed and
made available for national distribution. 5
gggputer—BaSed Resource Unit: Natural Gas as an Energy Resource is
an example of the results of a cooperative effort between a Forum member
and an institution of higher education. Several years ago, the American
Gas Association's (AGA) Educational Services made a grant to the State
University of New York at Buffalo that enabled a group of teachers‘io
prepare a gomputer—based resource unit for use in grades four through nine.

’
<+

-

~ Content items, student activities and supporting resource materials S

coded to instructignal objectives are stored in a computer bank. Teachers
requesting the information from AGA's cooperating member companies can
obtain a Resource Guide printout. The Resource Guide is a compilation of
suggested items and not a finished lesson plan. #The, using. teacher and
students still need to select activities and to check with the school
librarian to see which of the resource magerials are available.

Energy and Man's Environment is an example of a regional collaborative
effort. Begun in.1972, the project involved teachers and administrators
from school districts in several northwestern states. The schools were
sele®®ed by the State Education Agencies. Funds for the project were pro-
vided by grants from the Northwest Public Power Association, Public Power
Council and the Northwest Electric Light & Power Association. The project,
qnder the direction-of Dr. John Jones, has produced six sections: "Sources
of Energyy" "Uses of Energy," "Conversion of.Energy,” "Impacts of Energy,"
"Limits of Energy," "Future Sources of Energy," plus an "Energy Activity
Guide" and a "Glossary." The teacher-developed materials are interdisci-
plinary and have been approved for use by the education @lepartments of nine
northwestern states. ’ . .

Two examples of state-level cooperative education‘projects are those
initiated by Southern California Edison Company (SCE) and Florida Power &
Light Company. LT

Thousands of school youngsters are being invited to become "Energy,
Conservation Inspectors" under a new conservation program launched recently
by Southern California Edison Company.

Boys and girls will be recruited as "inspectors" through school
programs supported with energy conservation classroom kits being distributed
to elementary schools by SCE.

>

-

5. Draft materials may be obtainéd by writing ERDA, Technical Information
Center, P.0O. Box 62, Oak Ridge, Tennessee 37830.
/
6. Educat10na1 Services, American Gas A58001at10n, 1515 Wilson Boulevard,
Arlington, Virginia 22209.
7. Energy apd Man's Environment, 9224 S.W. Hamilton, Suite 301, Portland,

Oregon 97201, Dr. John C. Jones, Director. .
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. Pupils in eacH of the'participating schools will be able to learn how
to read their electric meters at home. They also will be able to measure
energy consumpfion of appliances in théir homes to keep track of electric
energy usage.

-

Each classroom undertakitng theoprojedt‘is asked to set an energy .
saving goal and reach it with data assembled from the students' homes.
SCE hopes the program will involve both the students and parents in

« developing an interest in saving electricity and this may help encourage
a whole new generation of citizens well informed on the need to conserve
our energy resources.
@ ‘.s

In Florida, a series of five booklets on Economics;and American
History-have been produced and distributed. The booklets were written by
university professor and are directly related fo the eleventh grade
erican History course in the state's public schools. Other electric
companies and the Joint Council for Economic Education in Florida have
" joined Florida Power & Light in providing grants making the booklets

available for most of the secondary schools in the state.’

*

Last month, a Forum representative spoke before the Anniversary
Meeting of the Energy Education Advisory Coqegil for Philadelphia Electric

Company (PEC). The members of the council are teachers, supervisors and
administrators and represent all levels of educational activity. The
.céurrcil advises PEC on how it can best serve education.

An act1v1ty oriented currlculum guide, "Our WOrld of Energy," has been

developed, with the help of teachers, for grades three thyrough-eight. The
materials are being pilot tested. When revised, they will be made.avail-
able to teachers in PEC's service area who participate in a teacher train-
ing workshop. BAn activity guide for secondary school application is under
developmept and will be available fo classroom testing this fall.

.These examples of cooperative efforts in'énergy education at national,

regional, state and local levels have been tited to illustrate procedures
by which relevant, balanced and up-to-date curricular materials may be
developed. )
. L i

These efforts have potential for significant impact on energy

education. Much more needs to be done.
. > S

Constraints such as the crowded curriculum, the avafiability of
supplementary reference material, the limits of knowledge of personnel, of
time and of money will influence education's resportse to the energy
dilemma. They are duly recognized.

AN
e

We do not mean to minimi;E\;he difficulty of the job ahead. We do
not wish to oversimplify it. Yet, the ;psk of providing energy education
in the schdbls is important. It will be difficult, time-cdnsuming and
costly. Ig is urgent that we get on with it. -

L4

8. SOuthern California Edison Company, P.0O. Box 800, Rosemead California.
91770, E. C. Lund, Supervisor, Educational Services.

- -
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to all of you: ITT, Litton, Westinghouse, Bell & Howell, RCA, CBS, Xerox, -

H

The members of the Energy Edueators Forum will continue theift efforts
to provide teachers with the tools to do the job.

We believe we have kgpwledge, special expertise and resources which - -
can be of assistance for providing energy education in the schools. We -
welcome opportunities to demonstrate our commitment to join with others in
this important job. . %

The commitment is based on our concern for ourselves, our children ‘
and our children's children, all of whom will need energy for their Ffuture.

[ - ’ .
- L4
\ —~

We ask you to share with us ideas for cooperative projects to advance g+

energy education in the schools. .

¥

RAL%’.NADER'S ENERGY PROJECT

x

Richard P. Pollock, director
Critical Mass Energy Project , .

Do wekwish‘fo produce children who are thinkers or believers?

It's an age-old guestion that's confronted educators since the day .
one. It should be a major question confronting every elementary or
secondary teacher who's about to develop a curriculum on the subject of

energy.

L

Do we want thinkers in our society, or believers?
4

Clearly, as the debate over our energy future intensifies, I'm sure
most--if not all the participants in this conference~<would surely respond
that given the choice, we would hope future generations would “lemonstrate
critical, questioning qualities.

But is our educatfon system turning out such childrenz"fpdeed} are
they presently capable of such a task? .

-

-~
IS

‘Let us examine .the sources now available to most elementary and -
secondary teachers who are searching(tor an adequate energy eurriculum. 4

. Pirst, there are the publishing houses. Today, the publishing - o
business is’a heavily concentrated industry, where sevens‘irms control
nearl$ two-thirds of the whole market. The top publishifg ¥irms are today .
controlled or bought out by éomé of the largest corporate.donglomerates in
the nation. “ The names of some of these corporate “entities are well known.

Raytheon, the.New York Times and IBM.

Second, there are the energy companies themselves and their partpers, . .
the electric and gas utilities. Each year they saturate the elemantary T N
and secondary market with free materials or with resources that are priced
well below cg:gsrciel rates. Thig development is causxng growing alarm.in

~ .
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some educational circles that our school children are quickly becomlng
-captive audiences to a new forp of market advertlsing.

Third, it is- 1mportant that there is little accountablllty for the .
materials now used in the classroom. " Publlshers contend that they can't
afford field-based testing of their textbooks and careful evaduation of the
object1v1ty, or effectiveness of thelr resdurces are therefore unknown.

.

. v N . -
In addition, nearly all of theﬁ%u'etry s educational materials é.re
‘not tested eithee. The National Advertising Review Board, a requlatory
agency ‘for the advertlslng industry has no guidelines or evaluation
proceés for the review of 1ndustry-§repared educational materials. The
same i's true for the- Chlldren S ReviewUnit of the Council of Better-Busi-
ness Bureaus, the Federal Trade Comm1551on or the U.S. Offlce of. Education.

This'general shortcomiés;&ffllctg the. development of an energy
curriculum for the elementary~\and secondary levetﬁso’adversely that I
belleve immediate attentlon.mugt be directed to is Aarea.

. R o
Fourth, in a recent study conducted by the EPIE Instltute, it was

, found, that half of, all "teachers toggy receive no training, from\any source,

in the use of the materials selected for use in their classrooms. Of those
who d1d rYeceive training, twenty-five percent said they received it from
the publlsher S representatlve. ’ ‘
Ls ~ :

Clearly, in tha complex and highly contentious debate over enerqgy,
our schoolchildren'are receiving untested materials, drafted and promoted
by corporate industry and delivered by teachers #ll-prepared to teach a
topic that’'probably is as beguiling for them‘as it is for the ordinary
c1tlzen g\‘ vo8 . . P

. ™y

e /I have not yet addressed the topic of content jtself -- only the .
restralnts and problems affectlng ‘the availability of educatjonal materials.
. But tbe objectivity of the materlals themselves is an important issue. too.

i First there is the relationship between: the Federal Government and
‘the publishing industry. "An ance of elementary and.secondary .
materials now distributed on eff®Gy have been -authored or produced by the
United States Energy Research and Development Admrglstratlon (ERDA) .

, Ve

! For those of 'you fimlllar w1th ERDA, ‘let me take‘'a moment to chart
the agency's history. rmerly, ERDA was.known as the Atomic Energy
Commission.. But in 1974, the Congress disbanded ‘the AEC ahd divided it
into two separate federal agencies -- ERDA and the Nuclear Regulatory
Commission (NRC) .

-

L4

They'ellmlnated the AEC in- 1974 because the Comm1551on was, operating
under a cloud of scandal-and suspicion. The root°cause for this problem:
Jthe orlglnalrcharter for the Corhission. The orlglnal mandate for the AEC
charged Iﬂﬂwlth both promotlon and regulation of'the nuclear industry --
twin roles which appeared to the Congrgss -- and were -- 1ncompat1b1e.

. For how can an agency aggressively proiﬁge nuclear energy and entice’
industry to purchase the technology whilg it wag\also act1ng as a- watchdog
over the field? y o\ . ) \

t "‘ - r +
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Following a ngyﬁer of largely scandalous revelations about wrongful
actions undertaker by-the agepcy, Congress, under advigsement of the Nixon
Administration, elected to se ate zealous selling of nuclear power from
regulaplon. d

'I‘hus today, the NRC is empowered to regulate_!’nuclear fac111t1es while ~
ERDA is still 1nuthe promotlon bu51nes§ for the technology. Although the
gency does have solar projects, and coal projects, a review of the agency
by the Natural Resources Defense Council revealed that over two-thirds of
its budget is still committed to nuclear power. Alternative energy research
- and development in such technologies as solar support, geothermal,- wind,

etc. have unfortunately been given little support.

This raises the question of the type of value systems ERDA-guided or
authored textbooks or other mater1als might,convey to the student.
S

. Let me cite one example. “4nh 1976, 'ERDA published, an educatlonal .4

pamphket called "Sheddlng nghthon Facts about Nuclear Energy." The agency
contended that the "Sheddrng Light" material was intended only as an
internal document for employees of ERDA as part of their Per formance
Awareness Program. About 6,700 employees are in the program.

@ vet, 100,000 copies were pr1nted, 75 percent of whlch were distributed
1n California prior to the statew1de referenda on nublear power, called
Prop051tlon 15. Before it ‘'was ordered withdrawn by Congress, Westinghouse
had asked for 300,000 copies. General Electric placed large orders too.

The U. S. General accounting Off1ce had this to say about the t
objectivity and factual -basis of the "Shedding Light® material:

"The pamphlet contained severalhstatements labeled as 'facts'
which do not fully d1§cuss the issues in sufficient depth to
provide an objective statement of the facts. As a result, the
pamphlet is" misleading.:

..
B
J

"For example, in dlscussing nuclear safety'systéms, the '’

s ,pamphlet states as a fact that 'key safety. systems are tested-,
per&odlcally to assure they will work if needed.' - This state—
ment would lead the reader to believe that key systems such as
the emergency core cooling system have been tested and will
work. GAO noted, however, that the emergency core cooling
system has never been tested on an operatlng reactor under
ac01éent conditions and that experlmental tests will not begin
using“nucledr fuel at an agency facility until the fall of
1977." . °
. Later the General Accounting Office noted, "In an attempt to discuss

major nuclear issues-in a simplified manner, ERDA failgd to adequately

discuss relevant facts, such as the status of certa1n key safety systems
and the problems involved in controlling and stor}ng nuclear wastes.

pro-nuclear and does not provide an objectlve discuésion of the issues
surrounding the developmént of nuclear powar. Although ERDA did not violate
any laws or regulations . . ."in publishing ‘and distributing shspding~

In conc1u51on, th:mjzo reported that "We belleve the. pamphlet 1s
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Light, in our opinion, the pamphlet is propaganda. In our v1ew, publica-
tion, and distribution of Shedding Light has only sgrved to ralse questions
about ERDA's credlbility and objectivity.”

"~ )

The 1ntent of ERDA programs, declared the GAQ, "meets the def1n1t10n

1of propaganda -- the deliberate spreading of facts; 1deas or-.allegations to

f ther one's cause or to damage an- opposrng cause."

-

]
.

/7

I would thus urge all educatoms who wish to obtaln materlals that .are
balanced to avoid publications that are authored by- elther‘ERDA -or by 1ts
new agengy t1tle, the U.S. Department of Energy.

+
~ '

- ' - A second problem for wducators is in the area of corporate-produced
materials about enérgy. The issue is a difficult one because many of the

. "freal offers of-educational resources appear attractive t6 financially

-

strapped elementary and secondary school systems. . But their’ ultimate price B

may be much mdre costly. . ) ) )

. 2 ”

Today, corporate industry, publlc ut111t1es,,and natlonal trade
associatigns havq,been Quietly entering the éducational resource field.
They are producing of a magsive scale’teachers' guides,. student texts,
printed matter and aud10-v1sual materlals for _grades K-12, \
3
In some qharters there ‘is éancern tpat our_scngolcnﬁldren w111 in

effect become & captive audLence for a new form of market advertising. If
this proves to be the case, then our publlc -school system may be reduced

to little more than an extension of the American corporat&on

-

How widespread is this' new lndustry effort’ At the momeng, 1t is , !
very difficult to precisely quantlfy it, mainly 'due tp the seCrecy\most
corporations cloak their promotional act1v1t1es in. , ‘ -

[ 4
'y

-

But we do have g%me flgures And the p1cture they depict is dlsqulet—~

ing. Let me tite several examples.

]

‘l

-One of the major teachers' guides for enexgy is publlshed by the

. National Education Associatich. One geties available has been written by )

-
[ 4
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the U.S, Energy Research & Development Admlnlstratlon (ERDA) , formerly
known as the Atomic Energy Commission. The series was financed by the
Mobil Oil-Company. ' e . . :

An initial study conducted by the Centexigor the Study of Responsive
Law reveals that the American Gas Association sends out nearly 20,000
educational packets for.school children each year. 7

L

The General Electric Company mails out packets ‘;31gned for classropm
use on thegenergy issue at the rate of 75 per day. e r%&l industry's
Association of Railroads responds to about 12,000 teachers' requests
annually. 5

A T
., Amorig* electrlc and gas ut111t1es, the Center has discovered that the »
amount of classroom materials ‘made available for grades K{lz is mpshrbomlng

The Center asked elementary and secondary scbool teachérs to iequest t

1nformat10ﬁ'from 106 1nvestor-owned ut111t1es i .-

‘ s T .

o Lo - - ‘
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@, Metropolitan Edison t

-

‘Thusv far 55 percent Of the utilities have responded and more are still
heing processed. 'Among the’ respondents, 87 percent provided our teachers
with educational matenal half of which was specially prepared for dlrect

c!.assroouﬁ use. o . sy .
* s. ’ s \
An additional 23 percent made available extensive ".talogues for teach-
1ng school children the nergy problem. , - « -
4 l

[ -

Overall 2 percent of the respondsﬁ:_s sent educatlonal mater:.als to our-

inquiring teach@rs. Among a separate survey %o Fortune's 500 top industrial
corperations, 63 percent of the respondents have provided information,

. materials,, catalogues, and elementary or secondary schoel materials. I've
brought some of  the materials from utilities to this panel tc;iay for your
own .examination. . . ( L

"The Metropolltan Edlson Company of Pennsylvanla offers th:Ls pac.ket#
described by Met-Ed as "designed to acqu int you and your studsxts wit
the basics of electr1c1ty and with ener managemen.t.

] "It has 22 brochures, makes available 69 other a.rtlcles,’ 5 resoyrce
kits for grades 3-12 and 7 films and filmstrips, free of charge.

) s the planning now underway by energy
companies to. take advantage of o ubllc school system to promote thelr

pxqiuct: ‘ .

To assist the teacher, Met-Ed now offers -2 free of charge ,—-‘an'
extensive program called "~Educate the Educator¥., 1In the words of the
utility, "it is a new. program de51gned for teachers, many of whom are -

' cmnh‘y opihion leaders as well as our tustomers. This program will
! ediicators with the basics of electricity and will provide them
w reference a&i resource matetial suitable f‘ classyoom use. In turn
these educators can multiply 'our hands. by utilizing the provided ' materials
- with their-students -- our future customers.” \ ‘ L e

-

- As I roted, the Met-Ed campaign is not ﬁola}:ed Publlc Service of
' Colorado each month distnbute 90 films to pub}zc schc‘ls in thelr state..
o > e
" The Flo¥ida Power and Light Company ‘has & teacher's gu1de that pro—
posed nine d1fferent projects for the elementary school level. These ate
sdme of the project concepts that they propose teachers adopt for the .
classroom . Lo -

1. "if electrlcity was eli,ma.nated what: jobs and convenleﬁces N -

would be eliminated ?"

» . 2. , "Name as many new businesses that were formed due to ghe - .
| increased production of ‘elgctricity.” '
C , ]
v ¥ nIf you had'no electeicity for ,schools‘ hospxtals and , '« )
v busmesses, how would your life change?" . '
) ' ’
‘ " Ms. Sheila Harty, the project direc%r for the Center s 1ndustry
survey, best summarized this problem in a recent working paper on the
subject. of corporate aCcountablllty in educational materlals.

’ ‘»A . "‘ . . -'74.," -'. " \ '\
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"The concern here~isvyhether industry is ;éking advantage of sghool
children as a captive audience for market advertising. Instruction%l L .
material in & product area Prepared by that iﬁdustry's public reiation

. should be scrutinized for» bias.» Such vested interests are seductively e

packaged in multicolored glossies dnd.digtributed as if sound educational

:I ustry ‘argues that their specialized fields can provide invaluable
technical kpowled®k and experience. The cladsroom, however, is an’inappro-
priate forum for weening chileren‘as.prospective customers under the. guise ,
of special ihterest expertise." ’ ' ' - : ®

<

My advice to this pénel today is:

- M N
.

1. We need to test ingtructional ma;erjals for their o .
effecfiveness in the classroom. 2 systematic evaluation )
- of the energy textbooks for elementary and secondary {

schools needs to be undertaken. v
2. Thére is an urgent need to select materials on the -
basis of théir effectiveness, not on thefyrounds that
~they are "new" or "excitin&." .
R . ‘ , «.
3. We should scrutinize textbooks.and other supplgnentary
N

‘educational matérials for hias. -
, ol ' -3(
4. ‘Federal or industf&-spogsored items should be banned :
from the cladsroom and industry 'should not be entitled, .
to tax ¢redits for their material. :

> . .
N s , - -
¢ 5, We should involve the teacher in the selection of ; e
materials on energy. . - . -
v 6. We need to advise teachers about how they can best T
. utilize their resources. . N B v,
q. y 1o The major qducation associations should uige the U.s. o~

- proplem will only breed resentment later in"1

ERIC

Aruitoxt provided by Eic:

- . Department of Justice to investigate tHe publishing
industry for potential anti-trust violations. { at

| e .

) ; o . t L

8. Associattons like the National Science Teachers
‘Association need to receive fuller support f{om,public
"school systems. C ‘.

- . A .“ . -

9. Teachers should be encouxaged to inbestiggte‘cdp:rqxeqsiai

1ssues like nuclear power and the 1nequity of ‘our wtulity
rate structure. | b L - . LT

“ v ' ! Lo P : \- » '. *
For only with dispassionate, balanced iqvestigation will r children 3 .i
learn. Pie-in-the-sky simplificdtions and diftortions about qur energy ' .
fe -- .against thHe ‘schdol o

.

‘'overakXl system itself., .
. .

t

system -- and indeed aga

N But éhen, if we

e action now, we ﬁight ope day have ﬁ'qeneration~
of "independent thinjgp

,» not a society of blind believers. .
- . - . .
- . s
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iy T LEAGUE OF WOMEN VOTE
L. e I :
ST Marilyn Reeves, zgs:er ‘ ~——
‘National Energy ittee : ]
.League of Women Voters, Washington, D.C. ‘l:g; .
.- [ ] [

o

,

As stated in my lettsr of invitation the major purpose of this
conference is "to explore education's role in preparing students to face a
changing energy future," and this panel ga55Charged with the responsibility .
of focusing "on particular perbpectives which should be included in a

. balancéd enerdy/education program.” I welcome this opportunity to par-'

ticipate .today and to present the energy coriservation position of the

Leagge of Wollen Voters. . '

N > It is difficult to address the "Constraintgjlnfluencing Education's

Role,”™ which is the topic for this panel, for we believe that the pfdblems

posed by energy‘isizgs represent an opportunity and a challende to educators,

not a constraint! We are on the brink of a new frontier which will test @

- public patience, confound the politikal process, and challenge the scienti-
fic comgunity. Before I expl n ‘furthér what League members think about
the energy situation let me first describe a little about our organization
whici¥has a long history of study and action in addition to our well publi-

. . ‘cized voter education activities such as our éponsorship of, the 1976 ;

" Presidential Debates. I .. 7 Y

P

. r . ; - v e

. N The League of Women Voters of the Uﬁitqd §tates,is a national
brganization with membership open to 4dll ditizens of the United States. It
is nqnpartisan,. supporting neither candidate® nor parties, byt political in
the sense that the members select major issues for study and ‘lobby fer
specifib courses of action. There are League'organizations in over 1300

.*communities throughout the United States. We strive to attract members
from all segments of the community and I believe that our 140;000 members

o represént a cross section of liberals and con atives, young and.old.

Within a few years I hope that I can add the words male and female to that
deseription for men are welcome to join. Since 1974 we'yeuhlreédj added.
4/Q00 men to our membership . | - ' |

| The League i8 a strong grass roots organization with a ‘structure which .

emphasizes member-involvement and direction. It is a volunteer organiza-

. tion which employs very few professional staff members but relies on .

. volunteers who. learn by doing. All League positionsfare déveloped thgough
membership initiati¥é and study; all public statements on isgues are &ed
\ on consensus devéloped EP?ough-diSCussion and study by members.

.

N ' v
Leaéue.members.brotect égé.nurture this gnass—root§ system -for they
kriow that it is a proven meth of developing infoymed citizen Jeaders.
~  Indeed, samplings indicate that 50% of the women holding dffice today at
*  all levels‘of government would claim League affiliatioh. The issues
suzround;ng‘énergy are so complex, so ‘urdent and so comprehensive that
. now,’ more thdn* ever, we need informed citizens who understand the relation-
. ship ‘of the demand ior energy and the availability-of supply. With this
backgréund on how the League develops a position let me share with you
¢ 7 what ‘our members think about the epergy gjhuation. G ’

« ~ »
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* At least six months before the Ar;b oil embargo, the League began
taking a look at various facets of energy.. At the 1974 League national
~ convention the delegates wvoted to establish a multi~-disciplinary Energy
. Task PForce which underscored the League's sense of urgency' vis-a-vis
energy. Its immediate assignment was to reviéew this complex issue apd to
develop information about the difficult choices to be made. Following a
1975 League national ctonference on energy conservation, a position was
. drafted and submitted to the 1300 Beagues throughout the nation for their
) concurrence. This pgsition stated that "energy.conservation must be a part -
-of any national or state energy policy," that "public understanding and
- Cooperation are essential, to“she success_of any program of energy conser-
, vation,” and that "citizens should be involved in the difficult choices
that must be made." C . 2 : ’
".  The League belixbes that energy.'conservation must be the keystone of
- ~government energy policies an8 citizen responses and that hew patterns of
energy conservation must be encouraged. Members belia&ve that a national °*
energy plan should aim at more efficien}, economical use of~encrgy in
order to reduce per capita and per household.consumption. They further-
believe that*the burden of energy conservation.measures should be distrib-
uted as fairly as possible among all categories of energy users --
residential, commercial, industrial and transportation -- without bearing
.unduly upon people of* low income. League members also want government )
. policyt at every level to.provide, as part of the public education process,
& basic.-understanding of what energy is, what it does, and its true costs --
social, environmental, economic and international. The Léague believes
¢ that wise, rather than profligéte use of energy resources will buy time to
3 decide on other long-range energy-related policies *and programs and will
.enable Americans to act as re;ponsible'citiigns of the world community.

LS

For those of yau engaged in educational activities I beliéveathe years -
aheqd can be exciting. There has been far‘too much pessimism in public
" 4 " energy discussiong while prophets of -doom predict jthat we face a drastic .
1/’ change in life-styles an 'wering‘of our standard of living as we try to
reduce energy consumption. . We believe that the life—sty}e chgnges which =
will ogcur as we yse energy more efficiently can improve our way of lafe.

a .
Is the life-style of the harried urban automobile commuter who
. is foxced to spend many hours per week in nérve-wracking traffic - N
one we wish to perpetuate, or 1is there a better, more energy
efficient way% o o
-

4 ' L N \ -
. - , Must we continue to pave our productive farm lands Wwith shop-
* ping centers and single famil{ dwellings while our urban
centers decay and we are forced <o impor; vegetables and ) .

ot?gr food, or 1s there a better, more energy efficient way?
: .

Must we destroy the‘grasslaqu of Wyoming and Montana to . .
provide ccal which 1s used to generate electricity for , - \\ ‘

buildings which are not insulated, or is there a better’, more ) '
' energy efficient way? - ) i ' b
, R ! ! . » . . .
Must, we threaten the recreation-rich Atlantic beaches_to ’ co
produce more o0il to be used in automobiles’which get 12 miles
. per,gallon, or is there a better, more efficient way?
L3
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We believe that there ‘are more efficient.,ways to use energy resources and.-
that conservation is the foundation for an energy policy. The life-style
changes caused by dimplementation of energy conservdtion policigs need not
lower tandard of living. Change nééd not be feared, for as the .
ancient philosopher Heraclitus opserved about 400 B.C., "¥here is nothing
permanent except change." Problems caused by eneréy scarcity create new

frontiers and opportunities for creativeraction.

[y

We looK to the education ¢ ity to provide Lparation
inspiration for those who are seging solutions to this energy dilemma.
The League of Women Voters is ready to yse our resources to assist in.
this endeavqr. ' , ' . . . 1
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ENERGY EDUCATION: ‘WHAT'S BEEN DONE TO DATE?
N ' 1 ’ )
v ' »
Several federal agencies have already initiated energy education
efforts fanging from the development of curricula supplements and
teacher ‘training materials to laboi force projections and specialized

al energy ‘education spokespersons
comprised this pangl chaired by Donald D. Duggan, chief, Education

- Programs Branch, Off;ce of Public Affairs, Energy Research and Develop-

ment Administration. panellsts 1nc1udgd Rene .M. Vawter, market-

" ing specialist, Office of ‘Conservation, Federal Energy Administration;

John' L. Snyder, dlrector, Modes Development Program, Division of a

A e

Science Educatlon Development and Research, National Science Foundation; -
Walter J..Bogan, Jr.,;?prector, Office of Environmental -Education,

U. S. Office of Educdtion; James C. Kellett, Jr., alsistant director
for education and trainimg, Office of University Programs, Energy
Research and Development Administration; Willis J. Nordlund special [
ass1stant, Office of the Undersecretary, U.S. Department of Labor; ‘
and, John W. Eberhard, research psychologist, Office of Driver and “
Pedestrian Research, National Highway Traffic Safety Admlnlstratlon,

U. S. Department of Transportatlon.

¥} . -




PEDERAL ENERGY ADMINISTRATION

Rene M. Vawter, marketing specialist
Office of Conservation

.

™

Among the things that the 1973 oil embargo did was give birth to the
Federal -Enargy Administration. From its controversial beginning, FEA trled
“to educate the Ameritan public about the energy crisis, the finiteness pf
fosstl fuels, and the economic impact of importing increasing amounts of oil.
. .In developing its energy education program, FEA followed a marketing
approach which galls for audience segmentation.- How FEA worked with

* educating one segment of that audience -- youth -- is what I'd like to,,.
share with you this afternoon. - 7

In 1974, FEA.took its first step into formdl energy education with™ a
high school program. It funded 24 energy conservation training workshops j
for high school»students in the New England States. . ' <

|\- In 1975, FEA extended those training workshops to include 7 additional

} States th4t wished to participate: Alabama, Colorado, Georgia, Illinois,
Michigan, New Jersey, and New York. That year, FEA's formal energy educa-
tion program also gfew to include materidls for students and teachers at

- several academic levels. FEA published and widely distributed:

' - ENERGY: UNDERSTANDING AND ACTIVITIES FOR YOUNG PEOPLE,

a booklet designed for us® with junior high school

L students and w1th club groups such as Boy Scouts and

@ - 4-H. . . . . . )

; C - ENERGY ACTIVITIES wf;; EﬁERGK ANT, a booklet designed to

| o ¢  tell children, K-3, about energy and how to use it wisely.

| .

\

\

- ENERGY ENVIRONI‘&ENT MATERIALS® FOR TEACHERS, a.three-
. volume study ‘done by the National Science Teachers T
- . . Association under a grant from the Office of Environ-
: mental Education, HEW. The volumes inolude a Teacher .
| Resource Book, an annotated bibliography,.and a guide
& B to the development of energy mini;opits, K-12.
/ . -

: In 1976, FEA anticipated developing a.whole range of interdisciplinary
energy education units to be used as curricula enrichment, K-12. <While the
material dévelopment Hever materialized, this objective explains our
rationale for conducting the following two needs—assessment activities: | °

- “Regional teachgr hearings were con@uc;ed to determine e
the status of energy-efucation around the .country and

. to *hear educators’ perceived needs in regard teo energy

i ' * gducation. (While thére is no time to get 'into the -+ -

findings of those hearings now essentially the teachers )

told us that to have an'effective energy e&cagibn .

program they needed direction, materials, and money.) .

{ -
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- We also conducted a materials survey to discover what
energy education materials were available, K-12. This
~Survey revealed about 4,000 items which are listed
according to media -- print, films, kits, and games.
The study, called the Energy Education Materials Inven-
tory, is getting a toplcal index, so it is§ n0£ yet ready
for distribution. =

R -

- In addition to’ doing needs-assessment studies, FEA did produce some
hands-on teacher and student material in 1976. It developed and distributed:

.’
s

P THE ENERGY CHALLENGE, a booklét that contains spirit
' duplicating magters of student activity sheets and teacher
background ‘information for use in the middle school.

- Additional energy ant materials =«- a story book, posters,
and two film strlps with cassettes, for the primary gradeq

1977 brought us an hlstorlcally cold w1nter, a natural gas shortage,
and a new administration that has ‘taken on dealing with the energy problem.
This year, FEA has.ewpanded its energy education endeavors to include
activity at the community and junior college }evel. With ERDA, FEA is
funding the development of 10 energy modules for insertion into the
community/juniog college programs.

-+

I think it is safe to say that FEA will continue to work in the area
of energy education as long as FEA exists, which probably will be about
ancther twd months. At that time, of course', with ERDA and with energy
pieces of other agencies, it will become part of the Depa.ﬁnent of Energy.
I'm certaih the merged agency forces, in. tandem with th . Office of _
Education, will provide eveén stronder mofentum to encourage the
implementation: of energy education at local levels. .

- . : 3 ¢
’ '

ENERGY RESEARCH AND DEVELOPMENT ADMINISTRATION
o "Donald D. Duggan, chair

Chief, Education Programs Branch

Office of public Affairs

The next logical progression, carrying on from some of the work ‘that
the FEA has been doing, is the work that my qwn agency,, ERDA, is doing in
my office, which is, the Office of Public Affairs, Education Programs Branch.
Each of the speakers heré brought a packe{ of handbuts whick they will
probably réfer to. Mine is a listing of materials We have developed which
aré available free of charge to educators. I invite you to come up after
the session and help yourself to all of these handouts.. They are self-
explanatory.

.
L3

* Rather than going through the list of the materlals that we have
developed in our planning and development, let me just simply describe in
prlnclple the approach that we have" been taklng Our pOSiilon, relativq

.
n B . . ;’
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to energy education, is this: Energy educat&on involves a complete under-
standing on the part of the student of theé energy situation with all of its
ramlflcatlons. Let me spell out in a couple of sentences what that means.
That means more than what a lot bf teachers seem to think it means ,and

. what some of our speakers today seem to think that it means. Energy educa-
tion is a far broader subject than just teaching children to conserve
energy. That's important, but unfortunately many teachers, curriculum
writers, and even publishers, seem to think that is the sum total of energy
education, and that is not the case. Once you've taught a child to turn
off the light, turn down the thermostat, and, when he gets to be 16, to
drive at 55 miles an hour, you have not educated that person in energy. The
*scope of energy education, first of all, is to educate our future citizens

~—+t0 the very difficult decisions that they will make as citizens, as voters,

and as consumers. Very hard questions are coming up -~ have 'come up
already -- and sometimes are being decided largely .on grounds of ignorance.

N The nuclear referenda are a good case in point. Most people voted pro or
con, for or against nuclear power without any understanding of the real
issues involved. They based their votes largely on fear, either fear that
a nuclear plant was going to explode like a nuclear bomb or that they were
all going to be out of work and freezing in the dark. Neither of those
views is real.

But you know we are going to be faced with Rany hard questions. The
people in some areas complain about the price of fuel, but they don't want-
any refineries, they don't want any deep ports, .and they ceytainly don't
want any nuclear plants. I don't know what they want. There are serious
issues surrounding every form of energy. Envirommentdl 'sugs,.economic
issues, and social issues arise whether you talk about s¥¥ip mining or off-
shore oil or solar energy. Whatever you talk about, every energy option
has a hook attached to it, including conservation. These are decisions
which require the best of an informed citizen.

So, that's numbéx one. We have to teach students, not just to turn
down the thermostat, but to be informed citizens, and they have to know a
depth of technology that is frightening to us teday as educators. Second,
they need to know how to make wi purchases as consumers. We need not
go into the whole area of first cost, life cost, and that whole picture.
Suffice it to say that this is a vast topic.. They need to understand .and

- make a rational choice about an energy ethic 1n theirg 11ves. This is a

subject which touches every discipline in the school. It touches the
sciences, social studiés, home economics and industrial arts. There is
hardly a class that is taught at any level that does not.have implications
relating to energy.

The third aspect of energy education which is essential is related to
careers. There will be some new careers growing out of “the changing energy
picture -- solar energy technicians, and so on. But every career will be
impacted by either the new. forms of energy which will become available, or
by the lack of energy if this nation does not meet the ~hallenge of the
energy dilemma. -

N - )
S~
going to attempt to promote and make available materials and programs that
will assist educators 4n meeting this energy challenge. We're going to try
[ ‘ . .
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to leave time at the conclusion of our panel for questions anmd {scussions
among the audience, sp I won t go into any more detail at this time. What
I would like to"do now is to pass on to John Snyder of the National Science
Foundation. The National Science Foundation-has been charged by Congress
with a great deal of basie work in the development of science ‘education. I

- )
i

' NATIONAL SCIENCE FOUNDATION v

John L. Snyder, director ) ‘
Modes Development Program - - R

DlVlSlOH of Sc1ence Education Development andmﬁesearch
- . »‘ ’
kx

Pl

The National Science Foundation 1s an 1ndependent agencysof the United
" States Government,’funded directly by Congress. Its mission is to support
research and education in the physical, biological and social sciences,
mathematics and engineering. In fiscal 1977 the total budget for the

Foundation was just under $800 million. The educational cut of that budgét --

at least, the amount appropriated d1rectly for education programs -- was
about $74 million. However, the total amount for education is probably
close to double that when you consider the money that, spent in stralght
research projects, goes for the support of students and student systems.
In the education directorate, which I am repreésenting tnday, there are three
divisions, two offices, and over a dozen programs. I would like to
describe briefly. how some of these programs handle the problem of energy
education, There ‘is only one program that c be considered to pe directly
focused on the problems of energy catio In fact, even this year that
statement is not true. The Postdoctdral Fellowship Program last year

- required that applicants have a resear® project directed at the problem
of energy.. This year, however, the. scope has been broadened to "national
needs, " of which, of course, energy is a major one. In fiscal 1977 we had.
approximately $1.1 million to spend on 89 awards to individual postdoctoral
fellows which allowed them to carry on research at institutions of their
choice. ‘

-

None of our other programs focls on energy, but they do accept pro-
posals having energy as a major qdhw@rn -- at least, most of them do. I
will briefly describe some of these programs and give an idea of the kinds
of things they support and the kinds of energy proposals they have Been

’;tonslderlng recently
‘' The Comprehensive Assistance to Undergraduate’Science Education
Program {CAUSE) accepts proposals from two- and, four-year undergraduate
institutions. The main purpose of the program is to improve undergraduate
science teaching. The grants are generally fairly large --"the $100,000_-\.
pPlus range#-~ and in the last two years, out of the 11§ grants that have
‘been made, roughly three or four have been in the energy area. gone
example was a grant to Williams College to rehovate an existing'structure
for field use in forestry. 1In so doing the building was to be made energy
self-sufficient through the use of solar egergy and so on, so that he
structure was energy efficient although the purpose of the bu11d1ng was
only . 1ndirect1y related to energy. o .

g . ; : 7
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Another program is Research Initiation and Support (RIAS). This is in
a sense a graduate counterpart to the CAUSE prpgram. It provides support .
5 '. for ypung scien ists; researchers, who are just getting started at colleges
and uhiversi Again.;the grants tend to be reasonably. large.,.shere
have bégn two or three grants in the last two Years in the energy area. A
combuktion sciences research project at Stanford for $105,000; a coal task
force pro;éot at the University of Wyom g under $200,000; and a program On
problems .in ‘the .extraction of oil shale) again foxr over $100,000, at the
‘ University 'of Colorado. N ' o ' )
A somewhat different kind of ackivity is supported under the Local  *
_ Course Improvement program (LOCI). This provides small grants -- by and
large in the $10,000 to $20,000 range -- to assist people who have good. g -
ideas in 'science education at a local level. Again, in the past year there
were six grants out of a t6tal of 129 that could be censidered by stretch-
ing the imagination' a little bit tq be énerdy related. Some of them were
specifically so, some of them were marginal in that respect. We supported
such things as a solar-heated astronomical observatory, a computer-aided
undergraduate laboratory on petroleum refining, a model electric power
system, another program aimed dt electrical powered distribution, a health
physics degree_program in which the emphasis was on protection from radia-
tion, and so on. Lt s

A program called Student Originated Studies (SOS) provides grants
d1rectiy to students through the un1vers1ty where they happen to be, but
instead. of having a faculty member as the principal inveéstigator or the : .
- project directOr, an undergraduaté stuydent has this position and the
L students themselves write the proposals and receive the awards. ,One aspect
of this program is that the research that the students engage in Wayg to
have an environmental focus of .some -sort, and there have been ngné grants
out of 64 in fiscal 1977 that were in the jeneral energy area. Fbr example,
\ studies were done on agricultural uses o;ezz plants in arid environments,
. micro-processoér based energy metgrs for r wheel chairs, conservation,
nuclear waste disposal sites ~< things of that general nature. The size
of these grants is under $20,000.

- -

3

A program that is directed at college teachers is the Chautauqua
Program, in which people in the forefront of scientific areas give what
"amounts to short courses spread over a period of timé at sites around the )
country. Teachers from other schools come to these sites and take the
courses. The courses are set up ih two stages: a two-day period followed
. by &n interim of several months, then another two-day. peribd. In academic
1977-78 there will be 52 such courses given under this program. Five focus
‘specifically on energy: one on selar energy, one onw enexrgy systems, one ' |
entitled "Food, Energy; and Environment, andther on alternative energy c ﬂr“\ o
technologies, and one-on, the economics of renewal sources. N ‘ -,

-

-

Finally, 'the Division of Sci;nce Edbcation Development and Research
provides development money for experimenta} projects -- so-called
"innovative projects" -=- in sgcience education that are likely to have a -

4 . national impAct. Very few of the  roughly 80 projects in ®he last two . .
years have been directly:. focused on energy. One that comes to mind is the

. ! development of educational materials about undergrougg,space. ‘The assump-
tipn in the proposal 1s that thls will be ‘very important in the future as

: v\ T : -
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undergroynd space is put to greater use because of its energy-conserving
properties. There is also a continuing educag1on program for electrical
power techriicians and one or two others peripherally relating to‘the energy
problem. @ '

In conclusion I can say that the National Science Foundation places no
specialiemghasis on energy education, with the possible exception of the
Graduate Fellowship program. Furthermore, to the best of my knowledge there
is no intention to go to new programs specifically on energy. However, @ur
plans are in a state.of flux and this may not be true in the near future.
Proposals that are energy rgplated, or that focus on energy, can be considered
in several programs. In the past these have represented somewhere between 0
and 5 percent of the total proposals that were funded. There has been a
wide range in the degree 0f our emphasis on energy, but in the future we

. expect to get Some §ood energy proposals.

b - 4
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OFFICE OF EDUCATION :

Walter J.  Bogan, Jr., director '
Office of Environmental Education

' 4

The context in ‘which {he Office of Environmental Education suppor;s,///
, energy education is the Envirommental Education Program which is a develop- “
mental and financial assistance prograh. I will separate those things th .

. we support in response to grant proposals, much in the same way the %%ﬂ;’
National Science Foundation operates, from initiatives that we take t,?)ugh
our contractual authority, where we describe work that we would like see

~ done and seek able offers to fylfill the specification for us.

- L
From 1973 to 1976, twemty percent of the appropriatedmonies under

the Environmental Education Act,.or $1.5 million, have contributed to

support of projects directed at energy in the context of the environment.

I use "contributed to", because, in many instances, we bore, or are bearing,

only part of the cost of the project, and in some Anstances we are support-

ing it fully. . ' ) .

One example, and one that we are particularly dleased with, was the .one
that Rene Vawter mentioned earlier. That is the work that was done by the
National Science Teachers Association in the preparation of an 1nstruct10nal
sourcebook and materials guide for elementary and secondary education
teachers, on thé interrelationship of energy allocgtlon, depletion and

/ conservation in light of environmental, social and economic needs. OEE was
in the position because’of our authority to engage in a contract for the
production of this_much needed material. The Federal Energy Administration,
because of e authority, was able, to assumé responsibility for facilitating .
distribution of the material and making it available to science and social
studies teachers in many parts of the country. This is one of the examples

) of shared support.. The sourcebook and materials guide are available from 4
the-National—Science Teachers Association, 1742 Connecticut Avenue, N.W.,
Washington, D.C. 20009.
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There are several areas in which OEE Ls attemptlng to be responsive o
the energy education needs. One of these is the development of materials
for teachers at the 7-12 grade levels. (We have not been able to do very
much, nor do I think we will, in terms of materials for students themselves.)
Our sense, of' the educational problem, and given the resources available to
us, suggests that greater impact. can be achieved through the preparation of
mate‘aals to aid school® systems and teachers in development of 1nstruct10naI
programs. This, in effect, means a survey of primary lxterature and -’
- development of ba'sic resources, putting that in a package or place, and
then making grant monies available to educational institutions, sych as the
RED labs, state departments of education, local school district, etc.,
for the development of "the materials for actual classroom use. N

The material avallable on the front table lists some of the products

from our grant efforts; one of which is now available through a commercial
. publisher. We.are particularly pleased with that one -- the result of a
grant to the Biological Sciences Curriculum Study (BSCS) in Boulder, Colorado.
BSCS developed a nine-week 1nstruct10nal unit for high school, college or
adult students entitled, "Enerdy and. Soc1ety Investigations' in Decision-
Making".- Energy issues, questions and concerns are cornsidered "in light of
politics, economlcs, ‘technology, attitudes, health and safety, enyiron-
mental impact, and’ physlcal laws. We .agreed to aslimited copyright and
Hubbard, Northbrook, Illineis, is‘'now distributing the material through
normal commercial distribution.channels. . ‘

. In this regard, one of our great concerns is to, in addition to meeting
our responsibility to assist in development of-materials, assure their dis-
tribution and use. We are continually searching for ways to make materials

available to potential users and to make their availability known. R o

ra

One product that is getting cons1derable use in the state of Colorado
_ is a series of nine films and workbooks on the economic, technological,
env1ronmental and social implications of. alternative energy sources, pro-
duced by the University of Colorado. The project represents a joint effort
within that university, involv1ng people from the various departments )
within the university that have substance knowledge of the energy issue. ’
This goes to the hear I think, of one of the 1ssues that Don Duggan (ERDA)
was discussing. That is, the necessity, if we,are to communicate the com— R
plexity of the energy igsue, of having those people most knowledgeable
about the energy tion involved in the preparation of the materials that
are going to be by teachers who are not specifically trained in that
specific content or subject area. The Coloradb films are available fr’m
the Educational Media Center,-University of Colorado, Stadium Building 360,
Boulder, Colorado 80309. .
i .

Two additional projects are identified in the hand-out as represen-

tative of energy-focused environmental education efforts. .

The University of Pittsburgh produced a study guide for usé in adult
education/pQSgrams (inclpd' g teacher certification) on the world energy
problem and Its technologial and social aspects: John H. Anderson,
Professor of Physics, Undversity External Studies’Program, University of

Pittsburgh, should hg/ ontacted for information about this guide and its use.

-
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Th ﬂhshlngton State Office of Publlc Instruction, Olympia,
Washlng:%i, is developing a very promising 1nterd15¢1p11nary secoﬂaary
edlucation program ("Energy,‘Food, and You") which focuses on gfobal food
proplems, energy and resource use, the U.S. food system, and energy-
efficient alternatives.

OEE efforts are directed by thé appreciation that to discuss the °-
environment meanlngfully, and to appreciate the inherent cdmpiex1ty of -
enyironmental issues, there has to be some substantive entry point., Over

he past several years energy has been appreciated as one issue that is

ticularly significant in this regard. Because it- is of such immediate

concern in the context of the current energy crisis and energy conservation
efforts, the energy issue has the advantage, over many other substantlve
issues, of belng a very effective ‘means for engaging peoplé's attention,
and for facilitating‘'their desire to comprehend complexity. In terms of
the educational process, however’, we. do not, hopefully, vi€w energy as a
recently recognized problem that society is likely to overcome through

specific short-term actions and that '‘will go away as an issue of major

educational concern. Rather, energy and, environmental issues have an
importance in societal, and therefore, in educational terms, ‘that is, we

‘thlnk here to stay.

ﬁ

There is one additional env1gggmenta1 educatlon funded project. that is
of tremendous significance in this context and which is underway through a
contract awarded to the Far-West Regional Educational Laboratory by the
Office of Environmental Education. As it will be discussed in detail
tomorrow by Dr. Bela Banathy, I will only mention here that we engaged in’
this contract to develop teacher training models for environmental education
using energy as the substantive point' of entry for the discussion of the
environment.

S

ENERGY RESEARCH AND DEVELOPMENT ADMINISTRATION

J. C. Kellett, Jr.
Assistant Director for Education and Training
- Office of University Programs v

»

Americans need better knowiedge about energy. This knowledge can be
discussed "in two areas, I think: first, it is important for all c1tlzgns

. to gain an appre01at10n for the complexities of the “energy problem, and an
‘understanding of the overlapping systems in our society that contribute to

the problem. Sdcond, it is important that 1nformed persons have an under-
standing of the technical detail which is part and parcel of a discussion

on energy, be that detail scientific, economic, or soc1a1. 1 .

The nation also needs an adequate supply of technically trained man-
powér to design, bulld, manage, and operate the various energy technologies
that are coming on lineé and will be developed in the future. Determining

-what is an adequate supply, in terms of ‘both numbers and competence, is

difficult at all times because:of the difficulties of anticipating the

I
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skllls requlred_for embryonlc or yet- to-be d1scovered technologIes it is
partlcularly hard without a clearly artlculated national energy policy. .

»
-

ERDA's mandate regarding manpower development is found in Section »03- .
10 of theLFederal Energy Reorganization Act of 1974 and, as such, is more )
'1ntenest1ng as a historical document than as a-guide to the future since, ?
as we all know, the Department of Energy. legislation will start afresh with
i ‘ the respons1b111t1es and authorities of the federal government with regard
¢ . to energy. The current legislation gives ERDA the authorpjty to:

S

... assure an-adequate supply of manpower for the
. accomplishment of energy research and development
. ‘ programs by sponsoring-and assisting in education .
! Nand training activitjes in post-secondary institu-
trons, vocational schools, and other institutions.... :
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*+ ! While our current legislation deals spe01f1cally with manpower, we have -
’%t interpreted that mandate in a more general way. We are certainly concerned
- first and foremost with the quantlty and quality of the actual work force, ' .

but we are also aware that energy skills throughout the entire academic
community are:important in the timely and competent implementation of a

‘ national ener plan. ERDA's current -programs appyoach the issue through
(usually) the postsecondary institutions, as we shall see shortly.

o e T

A major adtivity of ERDA deals with manpower forecasting requirements.’
&' Obviously such [forecasting for various solutions to e shortages
requires an aoCeptable fix on the technical developmeZt that’ the country
intends to pursue. This is no small part of the problem, since the country
I has trouble’ staying put on a technical fix long enough for the manpower to
be trained; the current nuclear debate, with the implications of a sharp
- curtailment of the nuclear option from R&D on down to'operation, is a case )
! ih point. One does not generate the trained manpower required to do
4 research, for example, in less than the four to ten years it takes to train
\ _ the student. Like voh Braumn's analogy, one cannot speed up the gestation
of a fetus by putting more men on the job. These difficulties notwith-
standing, it is necessary to analyze the current and anticipated manpower
\ . needs at all levels, incduding research, which deal with energy. .
. -our Manpower Assessment Office is now engaged in several activities in
» ., this direction. For example, we have recently concluded an interagency ‘
agreement to develop a Comprehensive Energy Manpower Information System
(CEMIS) which promises ‘to provide data to the federal program manager and v
the educational institutions on profected manpower-needs at all levels in
energy. There are also several special studies under way. One, for
example, deals specifically with short- term needs of the solar industry.

ERDA's support to spec1f1c education projects is based on a principle
as old as Sophocles; that one learnsg td do a thing by actually doing it.
It is posslble to miss the point in an education or training program if the
r 4 student is merely taught about the thing; such teaching results in an
impression - albeit false - - that the student is truly competent in the
field. 1In developing-educational programs dealing with energy, we are
faced with a fascinating dilemma. Energy, unlike chemistry, economics, Or
theology, is not a discipllne. It is a cross-cutting problem area, and all

S’
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the traditional dlsC}pllnes of-learrning are involved. I sugyest ‘this _
constitutgs a major challenge to the educator: to "do" energy rather than
"do about" energy. The concepts of system inteyrelatedness and the need for
substantial technical detail conspire to make e wcational projects in energy
superficial. L. :

/ .

Let me gpt on with some of the programs\E A is actually supportlng.
Figure 1 sho#s six major educational program elpments now funded by my
office. ing from the bottom up; the Puertd Rico Center for - Energy and
Environment#gtResgarch (CEER) is a unigue program probably not of much
interest to/this audience. We are engaged in a_trénsition from the Puerto
Rico Nucleqr Center (a government-owned éontractor-operated research center
founded by, the Atomic Energy Commission) into an autonomous research center
of the Un}ver51ty of Puerto Rico.

Moving up, the Reactor Sharlng and Fuel A551stance program prov1des
aid to dhlver51ties in the fabrlcatlon, shipment, and storage of nuclear
reactor’ fuel. It also provides modest support to some major reactor facil-
ities to permit them to share the research and training capability of the
reactor with other universities; in other words, to share the wealth.

e - 1 [

v‘épecial projects support provides support, often to unsolicited
proposals, for projects which produce information useful to ERDA in ‘
developing education-related_positions and/or policy. Projects which %
promise to provide useful guidance .o the academic community as a whgle on
energy education matters are also considered. An example of the actiyity
of the program is our participation in this conference; to gain data d
information on the state of the art of energy matters in elementary an
secondary education.

! Our larﬁégt program, in terms of dollafé, is the Laboratory Cooperative
Program. 1In reality, the Lab Coop program is a_complex set of projects
carried out By eight ERDA field research facilities and three "integrated
contractors"” who interface ERDA education and traihing needs, the university

community, and the ERDA research laboratories. Through this program, ‘under- --

graduate and graduate students, and faculty are provided access to state of
the art research in energy laboratories in assignments that may vary in
length from a few days to one or more years. The laboratories also provide
special training programs for specialized audiences, and host conferences
which are valuable to the university teacher/researcher.

. ERDA provides modest support to a Graduate Traineeship program. In
FY 1977, 74 trainees (out of a‘request for 1,666) were supported in projects
dealing with ®energy in all itslcomponents. ©

The last program on this list, our Faculty Development program,
provides support to colleges, universities, and ERDA laboratoraes ‘to con-
duct teacher workshops and institutes, primarily for secondary school
teachers. 1In FY 1977, something over 1,000 teachers will participate in
these projects, learning about energy and developing approaches. and
materials for inclusion in their own classes.

I have brought with me today a supply of the Guidelines for the Prepa-
ration of Proposals- for this program which will give you more detailed,
information. J

L3
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The campus based portion of this program deals with what we call
general energy educatlon as well as specific energy technologies. Figure 2
illustrates the FY 1977 breakdown of support in thLQ\Component General
energy, education, by the wi?, consists of projects whih'deal with the -
entire scope of the“energy ‘issue: energy production, distribution, use;
alternatlvqienergy technolggles, and a systems approach' to the understanding
of the complex interactions of 'kechnical systems, social systems, and
environmental systems. This area was the target of nearly half the projects.
Solar energy commands another major component. Technology specific projects
are particularly appropriate for regions in which one of) these technologies
is now or is anticipated to play a major role. ‘
- ~ 3
As you can see from Figufe 3, these projects are scattered about the
country to effeét geographical coverage. Assumidg that our FY 1978 budget
is approved as it now stands, we shall expand this coverage about threefold.

In closing, let me return to some earlier comments on the quality of
.the programs with which we are dealing. There is reason to beliewe that,
today, we-are faced with a student body of ever decreasing skill. 1In
considering the viabjlity of a technologically and §001a11y complex soc1ety,>
I am concerned about the ability of our students to absorb knowledge. The
quality of students now entering college is, by most standards, nothing for °
the educator to be proud of. Recently, for example, a local institution
certlfled for graduation math teachers who could not demonstrate the
ab111ty to perform math at the sixth grade level. Further evidence of
rising concern on the competence of students is glven by the fact that 28
sthtes have passed or are considering legislative approaches to the problem
of certifying minimal competence of high school graduates. We may well
hazard the suggestion that two decades of permissive education has taught
us that students are probably not good organizers of the curriculum, and
certaifly not the technical curriculum.

Finally, perusal of the April 29th energy plan leaves one underwhelmed
by the reference to education.- In that portion dealing with the national
solar program, it says: ",...that public initiative would consist of a joint
federal/state program of standards development, certification training, and
information gathering." In a more comprehensive chapter, another oblique
reference: "Schools can help young people uniz;:tand the energy problem’ '

and develop the conservation ethic.” A challenge falls on the-shoulders
of ®ducators to refine and articulate exactly what their role w111 be in
this energy plan. We welcome your advice and counsel.
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DEPARTMENT OF LABOR
. -~ .
Willis J. Nordlund, special assistant
Office of the Undersecretary

- t

One of the most critical dimensions of our national energy strategy
is tiic realiZation that the problems are extremely complex, pervasive, and
long term. Consequently, the only’ strategy that will succeed is one that
involves an appreciation of the respective rogs played by public agencies,
private 1ndustry, organized labor, and a variety of public and private
interest groups. No single organization can realistically hope to solvé
its problems in isolation from all the rest. In my judgment, the energy
problem "solution set% begins and ends with education. Wh I mean is
that there is a major educatiognal job to be done in relati to the public
generally about the energy_problem, what the options are, at the various ~
options mean to them as producers and consumers, and what the longex run _
consequences are if a reasonable.approach is not developed. I believe that
the, American system will respond to the problem:if we ‘understand and
beljleve’ that reasonable, equitable, effective, and efficient approaches

being developed. A
In this general sense, the Department fu11§ supports the theme of this

conference: Education Confronts the Energy Dilemma. We believe that the %
educational community is one of the most important ingredients in this
strategy and unless the educat10na1 process succeeds, there is probably
little hope for a long run solution. . y

/

However, ‘'there ‘'is another dimension of'education that is also very
critical. The énergy problem provides an example of the kinds of pro S
the educational community has faced and continues to face in a rapidly
changing world. New consumption patterns are emerging for all goods and
services; complex technology requires understanding and adaptability; new
occupational areas will evolve and old ones will fade away; the political
and economic power structure will change dramatically in the next several
.decades; ad infinitum. Only through education can these energy related
challenges be met. In shert, the educational system must develop curricula
that w111 instill flexibility and adaptability in their students. 2

I want to focus on one set of problems that everyone faces early in
their educational experience, i.e., employment. ' Questions focusing on -
where to work, how much will be edrned, and opportunities for promotion,
confront students. Since about one-half of 4 person's time is spent
working, these are critical questions. The energy crisis provides opportu-
nities as well as challenges to those considering employment and training
options. However there are ho easy answers or sure avenues for. success.

Energy Labor Markets. To put the energy-employment .question in
perspective, it is important to note that the_energy sector is relatively
small. About two percent of the work forde is directly employed in the
principal energy industries. In 1977 that amounts to about 2 million
workers. We expect a number of industries to expand rapidly over the next
two decades and ﬁhey include: solar, coal, insufation, and a variety of
renewable' energy sources. Few occupatlons are unique to these industries;

v

r
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however, we can identify "high demand" occupations that are represented in —
thesg industries.
" First let me focus for a few moments on some specific problems in

the energy labor market. For the mpst part it involves employees in the

construction and operational phases of the production and distribution

process. The skill.requirements‘for the, two phases are distinct and rela-

tively unique. The avenues through which & worker enters either phase are

, ¢ diverse but there are several identifiable routes. In the construction
phase, for example, a large percentage of workers are unionized. As a conse-
quence, prospective workers frequently must go through an apprenticeship
prbgram to gain entry. There are some exceptions but in general this is
true. The operational phase requires highly-skilled craftsmen, technigians,.
engineers, and a variety of support workers. The secondary and post-
setondary system provides most of these employees, The military provides

o

B - training in some occupations. Industrial on-the-job ‘training is also an
importan ource. We must understand how each Source fits into the overall
picture i v -

3 .

One of the most difficult problems we face is the geographical
isolation of major eneréy resoyrces. Few energy resources coincide with
pepulation use centers. As a EEPsequence, workers mu§; move to new
locations that are frequently in small towns or remote rural areas. A
_number of major adjustment problems arise in these areas, 3uch as conflict
between the indigenous population and new residents; dissension at the work
site that prompts turnover, absenteeism, and low produbtivity;'rapidly
expanded demand for social services causes disruption of the established
political structure; and, so forth. Some areas adapt well, others are less
successful.

<y

LY

One of the problems that requires.special attention is the utilization

of rural workers in the developing energy sector. Fréquently rural workers

are completely excluded from meaningful participation in the development
.o process. There are a number of reasons contributing to this problem. First,
local residents ﬁay lack the necessary skills required by the energy company. ¢
Second, the energy companies may find it expedient to move in a cont%ngent'.
of trained workerslrather than retrain local workers. Third, .some. local
‘. residents see the energy precess as temporary gnd therefore are reluctant

to forego other opportunities, ’ ‘ | . ~

b

. .
Where will the jobs be in 19857 I would like to consider what the
energy pmblem portends in terms of employment opportunities. ‘I can say .
with some assurance that .the energy problem will create as many rew jobs ,/f-
as it eliminates old ones. For those just entering the world of.work, this
observation should be viewed as an opportunity. For those of you wha are o
. well established in your career, this observation is much less reassuring.
>, I cannot reasonably argue thAt no one currently employed will not experi=
F.ence perieds of unemployment as this nation embarks on dramatically different
‘energy production and use patterns. . However, it is clear that the transiz
tion period is going to be relatively long (ten to twenty years) and as a
consequence there.sMOh1ld be opportunities for those who find diminished \
occupational opportunities to upgrade their skills.

.
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I won't be able to tell students exactly. where to find a ‘job when they
leave school, but I can give them some general guidance about where the
most fruitful search is likely to be. There are some guidelines and rules
that constrain their seaych. The most important constraint any job seeker

‘will encounter. is self-¥mposed. This constraint is lack of initiative.

Obtaining a certificate or degree only points students in the right direc-
tion, it does not guarantee them a job. .Some people mistakenly believe
that once they have a formal certificate or degree that they can just sit
back and wait. This is a fatal tactical error. Second, many opportunities
require formalized apprenticeship. ‘training and frequently a 11censing or
certification procedure. Many of our highest paid skilled craftsmen
(electricians, pipefitters, millwrights, and sheetmetal workers) are
trained in apprenticeship programs. Third, good_job opportunities seldom
exist within walking distance of students homes. They should be prepared
to search as widé a geographlc area as thelr resources permit. At the
same time, however, they must make some explicit. personal ch01ces about
where they would accept employment (rural v. urban, cold climates v. w?rm
climates, and so on). These are not trivial choices as our experiences in
the remote areas of the .Rocky Mountain Region suggest.

I*-11 outline some general trends and then provide some spec1f1c
occupational estimates. The major growth industries are:

-—— Service (transportation, utiiities, trade, finance,

services$, government)

. .
-- Energy Sector (petroleum and natural gas, éxtraction,
coal mining, electricity generation)

v

--  Health Services .

- Y

« Thé major growth occupational clusters are:

- Clerical workers
- Scientists and Engineers
: ¢

§o=- Service workers

In virtually every occupational area there will be rapid growth

.occupations. A comprehensive list is not possible, but our Bureau of

Labor Statistics has identified occupations that will have ten thousand or

‘more ,annual openlngs (new demand” and replacenents) between 1975 and 1985.

These include:

-- Machine tool operators - 18,000
-- Assemblers B 63,000
- Inspectors (mfg) ) ) 51,000
- Welders . 27,000
--  Receptionists _ 57,500
- 96 - N
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439,000 .

Secretaries and Stenographers ’ -
Computer Operating Per§onpel 2;,500
Bagi Cierks and Tellers . 84,000 " &
Accountapt; ¢ 457500 CAE |
Lawyers R ' , * 26,400
Bartenders , ) ;}55300 v t .
Cosmetologist; ' ,56,@00 ) o y
Euégqs' ‘ C 26,400 . -~
Police Officers B = . w,!OOO‘
Telephone Operators . ‘ Zé,oogqf‘h - ) ' )
glementary andkSecondary Teachers - _ 51,560 oot \\
Retail ‘'Trade Salgw'orkers ’ ) 190,0_00‘ ’
Carpenters ‘ g - 49,100 ) ///
Electri;}aps 11,700

. . . U ,
Constrdétion Workers . ) 28,400 ’ . .

. ‘ , .

Operating Engineers 27,000 .‘ .
Painters and Paéerhangers 18,100
Plumbers and Pipefitters | 23,%0C .
:Truckd}ivers‘ . 50,500 )

‘ ; . . L) o
°Elect;i;"tn Engineers o 2,200 \
5§afters i 17,300

. -

Engineering and Science Technicians 32,000 .
Agtpmo?ile Mechanics ° T e 2;,400 )
Indgstrial Machi;ery Rép;irera“ . ) ' 42,500 )
Dental Assistants e ,‘ > 14,500
Licensed P;acticgl Nurses . b 93,000 .

Registerad Rurses

71,000
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N ~ -~ Nursing Aides, etc. 123,000
LN

-~ Health Service -Administration . 17,400

«--  Social Workers = £ 30,500

: . Few of these occupations can be identified as being exclusively in the
- energy industries. There will be abundant opportunities in the direct -
energy production industties, but equally important are all of- the perrph-
eral industries that ar .developlng as our ecological, legal, and economic
' concerns increase. loglsts” geophysicists, oceanographers, ecologists,
PR Iand reclamation technicians, surveyors, legal aides, economic analysts,
. and a varlety of others will bé increasingly in demand. .
Moving into the world of work is a d1ff1cu1t step for many people.
This is particularly true during the periods of high unemployment. I think
we will see major improvements in the economy generally and employment .
specifically during the next two or three years. The problems are very’
great and I am not suggesting that we have all the answers. There are no
easy answers to either the energy problem or current economic problems.
However, we are moving ahead in what I believe are defensible, realistic
steps. There is always room for pessimism, but it seems to me that the
prospects for major strldes forward are very good.

.

A

lnvolvement of the Educational System in DOL Prdgrams. The Depart-
ment's principal training programs are decentralized under the Compre-
hensive Emplgyment and Training Act (CETA) so that the vast majority of
resources are\allocated by state and local élected officials. Each of these
"prime sponsors" has an tsory council that is composed of a cross
section of public and\p£3$::: representatives including major ‘client groups.
I urge each of -you to identify the prime sponsor in yéur area 'and to make
your interests and concerms known. The composition of the advisory councils
varies, buﬁ many of them include representatives from the educational
communi i 4 )

»

.

. A second” type of potential involvement involves the flow of discre-
tionary funds directly to State Departments of vocational educatlon. The
vocational education organization can allocate these resources to other
institutions for a variety of educational purposes. The allocation process

* . involves the direct transfer of 5% of CETA Title I resources to the
Governors. A non-financial agreement is then signed by the prime sponsor
and the vocational education system outlining the use of these funds. 1In
general there is considerable discretion in the ise of these resources, but .
their use is typically focused on training and other supportive services.

] v
To insure timely development of occupational information we have
established eleven occupational analysis field centers.* The Utah center
N focuses on emer¢ging energy occupatiéns. I would recommend contacting the

N

* The centers are located -in Califotnia; Florida, Massachusetts, Missouri,
New. York, Utah, North cirolina, 9eatfle, Wisconsin, Texas, and_ Arizona.
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center closest to your area for.analysis of developing occupations. This,
#nformation should be very useful in structuring curriculum components. {"~*§§
Part of the work being done in these centers is belng incorporated into the .
4th edition of the Dictionary of Occupational Titles which will be released
shortly. - .

' Another effort that promlses to prov1§;~:;;ormatlon useful in
curriculum development is the inter- agency National Occupational Information -
Coordinating Committee (NOICC). A joint Department of Labor, Office of *
. Edmcation program, the NOICC has a mandate to develop "an occupational . Yo .
», information system to meet the common occupational information needs of
vocational education programs, employment and training programs at the -
national, w®tate, and local levels." This committee is in its early
formative period and as a consequence, this may be an appropriate time for
substantive input. ; .
N [

.

. The Department's Bureati bf Labor Statistics (BLS) is capable of

providing all types of occupational data related to current conditions and
more importantly projections to 1980 and subsequent selected years.m‘Some .
publications of particular interest are the Occupational Outlook Handbook, -
the National Survey of Professional, Administrative, Technical, and Clerical

. - Pay, Area Wage Surveyg, and a variety of Industrial Wage Surveys. These
data sources provide invaluable counseling and curriculum development input.

T They are, of course, available from our Bureau of Labor Statistics or may

-,

be found in most large'libraries¥ o )

Summary. The Department of Labor is sensitive to the "energy-forced
change" 1n Yife- stqus that w1ll occur in the next several decades. In most
instances, we believe that from an employment perspective these changes will
provide opportunities rather than liabiljties if labor force participants
are prepared to take advantage of them, Most of the changes are expected . /
to be gradual, but there is certain to be some dislocation problems. The
educational community must play a major role in the preparation of students
for entry .or realignment in the work force. Unless the educational system
is successful in preparing workers for these changing market demands, the

. chances for a successful éenergy-employment strategy -are very small. The
challenge is great, the opportunities are many. We are confident that the
educational system can and will effectively confront the energy dilemma.

f )

™

. ¥ ’
DEPARTMENT OF ,PRANSPORTATION . .

- Jolh W. Eberhard, research psychologis
Office of Driver and Pedestrian Research
\ National Highway Traffic Safety Administration -

The U.S. Department of Transportation is in the process of developing
a driver energy conservation training program. A-review of the literature
has indic§ted a need for energy education in the use of transportation. ¢
. For example, a recent survey disclosed that parents not receiving energy
information desired it. Where children received information, 74% would
like to have receiwed even more. In the area of transportation energy

“
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efflcxency, only 9% of parents receIVed any type of information and
only: 3%» vreceived specific information. Priving technique was the most
frequent type of 1nformatipn provxdgh. Other information needs

include ‘vehicle maintenance, car ling, vehicle size and selection,
reduction in driving, and implicasg§§s of public transportation. Thus,
parents are not receiving the info tion they need and they clearly would
prefer to ha}#e such information. ) v '

-
. N .
[y ‘ / -

.

. The ébql of the DOT program is to develop energy- efficient driving
,techni, s which drivers can and, more critical¥yr-will use. Regearch
currentdy pro;ected will develop training/motivational technique®, coor-

dinatéd media information, and driver feedback systems which will inform
dnvérs how, well they are doing. A number of. small pilot studies have
ady been condycted where individuals were taught to drive more effi-
yently resulting in a ID%- fuel reduction. However, it is not certain that
hese der&rS;Wlll continue to use the techpiques. Therefore, there is a
fneed to evaluate d1ffe:§§t types of prpgrams until proven ‘techniques are -
ce fuel consumption on a lasting basis. In addi-
‘tion, DOT wants to make.certaln that proposed energy efficient procedures
are also safefand efficient. Therefore, there is not only the need to
develop and evaluate energy efficiemt materials, but also a requirement to
insure that at ‘the same time there:is not an adverse impact on safety and
traffic flow. ‘

' ;'!'

Among the driving public, teenagers being taught to drive are most
frequently provided with energy information. However, the total school
system shoGld be. used to present energy conservation information about
trapsportation. Children of lower ages should also be learning dbout
methods of conserving gasoline. Instruction should be more complete and
children should be encouraged to take the information home. Schools have
the potential for teaching energy conservation techniques that students
can apply immediately. For example, 23% of home trips are involved
with transporting children to and from various social activities. If
‘more encouragement could be given to walking or riding blcycles -- which
wauld be healthier as well -- a great reduction could be made in the number
of discretjonary trips® made by parents. Also,{children could make sugges+
tlons to thelr.pafgnts with respect to vehiclelselection, trip planning,
and the need or lack of need for second cars. owever, there aretdlffi’
culties in getting new materlals into the school system. The deszgn goal
‘is to integrate materials wherever possible into existing course work,
1ns;ead,of creétlng new course work. In order to accompllsh this, the
system must be built around programs that are currently in existence in the
grade school and secondary schools levels.

As shown in Table 1, fuel-savings between 5 and 10% are anticipated
for students in newly designed driver training programs. The reason for
the higher estimates for novice drivers compared to other groups is that
it is assumed that training an indivigual in fuel efficient procedures
‘before he or she learns bad habits will have a much stronger impact.
Energy efficiency can also be developed for other programs that currently
exist, such as driver licensing and regulation agéivities, training and
-informational programs at.the federal, state anﬂ local levels of government,

*  company programs, and volunteer programs. ww' ‘.
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> * At the present time DOT is sdliciting contracts to develop a national
. energy e f1c1ent driving ‘'system for the general driving public. As part of
B that program, currlculum{requlrements will be developed aimed at reaching
drivers to motivate and aid them to be more fuel efficient. Another area
i receiving attention is the‘commercial or interstate—earrier operator. The
potentlal here is great because of the larger utilization of fuel per mile.
Agaln, if commercial operators can be trained before they develop ineffi-
- cient habits, major savings can be anticipated. Thus DOT is trying to put
together various target groups for both the passenger car and the commercial
,' operator and so identify various delivery systems and various programs that
relate the objectives of these specific groups.
Paralleling these efforts will be programs geared to motivate drivers
+ ' to make judgments that will result in long-term fuel-'savings, Decisions
such as vehicle selection based on size and whether or not to acquire the
+ second or third car are motivational problems. Work is being done on
developing concepts such as proyiding welcome wagon ladies with 1n£o§mat10n
~ about nelghborhooq,car-poollng for new people:* mov1ng into a commun1f§§so
that a second or third car won't be requlred If this kind of info tion
can be successfully presented at the very beginning of the dec151on-making
process, sav1ngs in fuel will be more certain. :Thus, other primary areas of
interest of the energy conservation program will be vehicle selection,
vehicle maintemance, driving style (how to drive), trip planning (being more
conservative in vehicle use) gnd use of alternative modes, such as car-
N pooling, van pooling, public’ transit, etc.-

- The program is-just beginning. Contracts are being procured which %ill
be aimed at the general driving publJdic and the commercial-‘driving public.
Testing will be conducted within high school settings and various government
settings. Materials will be pilQt .tested for commercial carriers. Later
other special target groups such .88 industrial users will receive attention.
-In the next few years materials wil available for the total school system
as well as for the adult education market. If there are adult educational
programs, they will probably be provided in traditional educational settings.
This will require interaction with educators in developing and applying th¥ )
program.*' The program is transportation energy conservation oriented and will’

- require extensive evaldation before full implementation. Program elements

" that save energy will be provided to the total school system, regulatory/
‘corporate, programs and other groups or organizations with potential to
dlf;emlnate information effectively.

1 4

-~ ' v .

. * In summary, a DOT energy cohservation program is currently being

L—— " deveIoped with the objective of (1) providing the entire driving public with

3 the latest techniques and methods on how to be more fuel efficient and

t (2) developing an on~going motivational system t}ét will encourage drivers
to implemen; their use.

.
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\ ) PROJE§ED TARGET GROUPS AND ESTIMATED IMPACT
. FOR THE PROPOSED ENERGY EFFICIENT DRIVER PROGRAM
PASSENGER Number Trained/ %Fuel Miles/ Gallon* Impact
VEHICLE of Drivers Year Saved Year Sav/Yr! {Remaining
OPERATORS (Millions) (Millions) (Thousands) (Millions) Driving ‘Years)
. \ N "
) . Lo " Hi
Driver Training ‘3 " 2.5 5-10 10 63 125 50
Licensing & Regulation —
Renewal Examination 30 ‘6 1-2 10 30 ~.60 25
Driver Improvement 6 3 ' 2.5-5 15 . 57 [ 113 40
Government s / . o7
Federal < 4,9 1.0 . 2.5-5 15 18.8 37.6 27.5
State & Local 11.9 2.3 2.5-5 , 12 33.8 67.6 25
Companies T 62, 3.1 1-2 15- 23.3 46.6 25
Volunteers 120 6.5 1-2 10 . 60 120 25
TOTAL 285.9 559.8
H
* COMMERCIAL vmugu: . .
OPERATORS
Lo H1i
Driver Trairting 12 .06 5-10 20 10 20 40
Licensing & Regulation .12 .06 1-2 20 2 4 40 :
Companies 3.5 .5 5-10 20 83 166 25
< ’ TOTAL 95 190
{

*Estimates based upon empg for commercial vehicles and 20mpg for passenger vehicles.
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N ) , SESSION VII
LY, PRACTITIONERS DISCUSS THEIR FUTURE
v ROLES, RESPONSIBILITIES

-

The educational practitioner in the field will bear the ultimate

responsibility of providing energy education to elementary-secondary,

post—secondary, vocational school students, and to some extent, the
general public. Twelve education associations delivered statements

to-the conference éutllning their memberships' views on the role -7
. and responeibility of the schoold in preparing students to cope with
v o ‘the energy.dilem ¢ . .
% ‘ -~ .
During. two congurrent panel sessions; the following association repre- /,:‘_, W
. sentatives pr sented their respective views: \ .
«Amaﬁ.cax/Association of Colleges for Teacher Education ) \——'/
. _Joel L. Burdin, associate director.
rican ‘Association. of Colleges for Teache\‘ Education
N Washington, D. C. - ™,

American Association of School Administrators

Charlotte Frjedman, legislative assistant .
, American Assdciation of School Administrators h
Reston, Virginia

» “

‘and

Joseph Ringer, Jr., Assistant Superintendent of schools
. Arlington, Virginia .

1

. oo American Pederation of Teachers
2 , ~

" Dal Lawrence, presidént 'g / N
Toledo Federation of Teachers . \
Toledo, Ohio

/
American Vocational Association

Charles O. Whitehead, president /
: State Technical Institute ! : L
2 ‘ : Hemphis, Tennessee |

\

Association for Supervision and Curriculm Development.
4
Gordon Cawelti, executive director
t e Association for Supervision amd Curriculum Development
[ . . wWashington, D. C.

N
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Nétiona} School Boards Association

o

Council of Chief State School Officers

Calvin E. Anderson, énergy project director /’
Colorado Department of Education
Denver, Colorado .

Council of the Great City Schools ’

Edward é. Foster, Jr., member
Toledo Board of Education
* Toledo, Ohio .

Forum for the Advancement of Studénts in Science and Technology

Alan Ladwig, president

Forum for the Advancement of Students in Science and
Technology ’ -
Washington, D. C.

.

« . o {
National Association of Secondary School Principatls

. Richard E. Bamberger, supervising principal
‘Schodack .Central Schools
Castleton-on-Hudson, New Yog& A

National Congress of Barents and Teachers

aAnn P. Kahn, secretary
National Congress oﬁ Parents and Teachers
Chicago, Illinois

National Education Association:

A. Donald Bldkeslee, co-chairman

Standing Committee on Instruction and Professional Development
National Education Association

Washington, D. C.

Nick Maravell, legislative assistant
National School Boards Association
Washington, D. C.
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AMERICAN ASSOCIATION OF COLLEGES FOR TEACHER EDUCATION

Joel L. Burdin, associate director .
~ American Association of Colleges for Teacher Educatlon
\ Washington, D.C.

President Carter calls for a war footing 1n respondlng to the enerqgy’
crisis. Whatever the facts, there are indeed serious questions which must
be addressed now and prepared for in the future. Educators must be
leaders among solution seekers and problem solvers, relative to energy

and a host of other critical problems. :

If we cauld go back to the "good 0ld days," we wouldn't have much of
an energy crisis. George F. Will's informative column in a 1977 issué of
a daily paper pictured the ultimatd in the self-contained person.(l) will
reported that Gilbert Chesterton ofice "entertained a fantasy in which he
beheld a truly self-made man. This man awakes in a house he had built of
hig own design; hunts and kills his first meal of the day, fixes it for
himself, sequestering the remains for his family less they be deprjived of
moral fiber with some gift. The man puts on clothes of his own distirictive ' -
weave, proclaimimg a fashion that no one else could arrive at. ” He walks ,
off on a brand new route to the work he attends when he wants, to makg what
he wants, when he wants, because his work is so obviously superior that he
comnands a market by the mere stamp of his personality on it. Needless to
say, that picture does not resemble the life of even the mostsuccessful ‘
executive." Self-sufficient people--energy-independent persons——are gone,
if not forgotten. We are bound together by problems and opportunltles.

There is charm to the stdry, but not reality. Our society has diffi-
culty in getting a handle on the energy dependence of mass society. In
fgite of aur society's difficulties in thinking energy problems and op-

ofs, our schools can be places ‘where citizens of all ages examine energy
issues to determine what must be done. Something in American character

nds to the crisis and challenge. An illustrative story makes the point.
The story is about a Norwegian family in which the father and sons are out in

ir fishing boat in the North Sea and get caught up in a violent storm.
bulent seas' and a heavy fog make survival seem doubtful. Then they see
bright fire on the shore and sail joyously toward it. -Upon arriving on
the shore, they are met by a very frantic wife and mother who points to
the ashes where their home had been. She could not understand why they
waere seemingly indifferent to the fact that ‘they had lost their home.._ And

- then, she understood their feelings--and shared  them--when they told that

their burning home became a brilliant lighthouse which saved the life of
husband and sons. Unfortunately the energy crisis is not as obvious as

the fog-shrouded stormy seas, our salvation not as clearly lighted The
credibility gap relative to our leaders even raises doubts as to whether
we have & major crigis.

Granted energy-telated tasks of xcegtional complexity and diversity,
the schools require pre- and in-service education personmel of exceptional
vision, drive, competence, and productivity. However, to enlist educators
in the energy war we have to establish that energy is not only one topic of

- A o
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critical “importance but also one which is generalizable to the school pro-

gram at large“r-that it can be a means to broad curriculum improvement, '
‘" that its content and processes can vitalize the total curriculum. Teachers

cannot add new content indefinitely.

! The energy curriculum has to come from the total Yanks of academic
disciplines. It is necessary to create education personnel training pro-
. grams of great compreﬂensivenes;\and depth. Becoming broadly based and
competent specialists requires more intense programs than are commonly
available in education personnel preparation programs. We are shamefully
short of having resources for good programs. Faced with a complex issue
' such as energy, education personnel and those responsible for their prep-
aration must have assistance from many disciplines and agencies. For ex-
ample, they need a distillation, a guide of what Schmieder (U.S. Office of
Education) calls™a fully developed rationale which includes assumptions, data,.
research evidenc;z logic,’ hypotheges and above all best judgments of
sensible people.(,) Tho$e materials which must be teacher adoptive or
adaptive rather, hot "teacher proof” like the 60's curriculal! Practitioners
are not faced with the problem of too much rather than too little infexma- e
tion. They cannot be expected to subscribe to multitudes of publicatio N
that synthesize. They.are not plugged into the right communications and
data systems. Unfortunately few scientists, technologists, and officials
are either, beyond their crathet limited circle of colleagues. Preparation
is needed to help personnel as the schools reach out to serve the total
community. That requires the knowledge, ingights, skills, and ‘strategies
‘found collectively in the disciplines. = . '

N
N 5,

\

+ The agricultural extension agent model may be useful in the energy
arena. Parenthetically, I think that the model is overused in the discus-
sions about too many different kinds of policies which are to bg communi-
cated and implemented. However, energy problems are undérstandable, and :

' specific outcomes can be'élaqned and evaluated in some of the same ways that
superior agricultural models 3are. You can even imagine signs pointing to
" different means of improving eRergy practices comparable to hybrid ¢orn use
~ and other means of increasing rural.yields. The school which reacheéiQut
////F_\\\\ig serve and to demonstrate established credibility secures support f
e community for its endeavors.

is' an essential precondifion to selecting knowledge, ide:
for the school curriculum and for community education.

- are largely of an age in which widespread energy exploitation seemed to be
¢ an essential aspect of growth and of prosperity. Both were nquestioned
positives. T

Values questions must be answered--soon. Should the natiom\ set forth
on an energy, development crash program comparable to that which resulted
in the moon shot? ghgﬁlé'we value the rights of future citizens to the
point that we assure that they will hdve sufficient energy, even if we have
to curtail our own use teday? Should we value energy independence of the
oil-producing cartel even if .that means our air is more coal dirtied?
Should we value lowered standards f living even if we are hotter, incon-
venienced by using publiqltransit rather than cars, or otherwise less pam-
.\s’h pered? Education personnel require much prgparation to address such
comiplex questions!
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With values restructured to make them energy sensible, educators and
the general citizenry can adopt effective policiées and practices and encul-
turates the young and adults as well--without indoctrination and compulsive-
ness to impose values orf others and with confidence and competence, with a
proven record which leads learners. of all ages to accept;guldance and
training.. With values in place and in practice, the public can develop
policies and programs which are serviceable and sensible. Educators can
implement curriculum and instructional practices which move the nation
towards an energy equilibrium--reasonably independent of external forces, .
capable of doing necessary tasks, and providing an important service and
finding it acceptably comfortable and convenienced.

t

Pre- and in-service education personnel must have considerable dfversi-
fied assistance in determining energy content, the scope of energy instruc-
tion, and its sequence. Some aspects of energy education should be incar-
porated into every grade Ievel and subject and much included in several.

\ It's absurd to think that even young children cannot learn about energy and
practice some important concepts. A corollary is that energy-related con-
cepts should be taught in the best way possible, using what we know about
cognitive and affective behaviors. The insights of Piaget, Erikson, .

' Kohlberg, and others are critical in curriculum planning and in education ‘
personnel development.

Education personnel carefully prepared for thejr diverse role in energy
education are then qualified to take on a host of other pressing social de-
mands and their tandem curriculum efforts, for example, career education,
citizen education, consumer education, and human relations. Doing well
with energy education and other public demands is quite a challenge, granted
*concurrent public steady pressures for a return to "basics." Usable currlcu-
lum packages on ernergy carefully correlated with other broad and standard
topics are essential if energy educatién is to advance.

As if what has been said isn't complicated enough already, let me add
another dimension to that challenge. Relatively recent research and .
analyses on teaching effectiveness provide some clues on increasing the
effectiveness of teaching.(3) Barak Rosenshine's excellent analysis of
correlational studies of 'teaching and learning-~where researchers studied
student learning and back 1nto conclusions about what teachers do to cause
it. I'll summarize a few f1nd1ngs. effective teachers have learn?d to
organize time to create endugh time for teaching activities while perceiving -
and reacting to hundreds of interactions in a day. Effective teachers have
learned how to ask probing questions and to reinforce students' positive 3
behaviors. Effectlve teachers have learned to adapt instruction to very
specific grade levels of subJect areas and'socioeconomic backgrounds.

R futuristic component should be included in energy education as well
as in all broad and critical studies. Futurism can aid in avoiding mind-
lessly doing better‘\pat we really should not be doing, mastering obsolete -
responses and skills, \and becoming encumbered with obsolete attjtudes and

~. motivations. Futurism gan help us move into the future with vision, pur-
pose, and will--with strepngth and competence. That future is beginning this
ery moment. We certainly\ should not move into our alternative ‘futures
lindly or fearfully, for w& can enhance and build on some emerging future
optlons, modify some, and block still others!(4)
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To summarize, the energy education team must be well greunded in
- vigion, coﬁtent, processes, and ingjtructional competence. Education per-
- » sonnel have a societal role as complex as any--a fact commonly overlooked--
3 and need a much strengthened support system and intensive pre-service
- preparation and recurring cycles of Eialning (gerhaps through teacher
centers, which are becoming the "in" thing)

‘ \
\\\ Conclusions are hard on a compléx, ﬁbugh topic like energy. The de-
\\ \plsions\we make today will have grave impatt on the quantity and quality

Of 'life for us and our young. Schodls which learn to be part of the
ﬂergy solution team should then be better p;apaxéd to take on other
h bigger challenges. The processing of energy questions and working through
solutions requires a kind of competence which is generalizable to a host
of challenges which confront the society and eduCation. All;pf us must re-
P sist the.temptation to deal with simplistic, cosmetlc appr é%ss to problem
solving. We need to deal with some problems today ‘in a variety of ways--
some simple, gome complex; but we must also set our Eﬁghts on t long,
* upward road S;ad. Facing up to the troublesome energy crisis o today
is one means of “building cbmpetence and will be necessary to face \
troublesome uncertalntles of. tomorrow~-a kind of certain agenda for school
and socjety in the years ahead! The energy crisis_indeed may be the k1nd
. of challendge which is sufficient to bring. out and cause Qafflower our’,
~\4 - considerable national will, visgion, and vitality. We have theé technoi&glcal
and fiscal resources to overcome tremendous difficulties and create new
natiomal frontiers. The President talks a great deal.about moral issuesﬁ§<\

He is right when he tells us that the way in whi respond to our ener
dilemma is a mbral issue of great magnitude--a/kind of \"war." A closing
poem captures some of the essence of the essential nati 1 will to write -
the kind of scenatio whichswill createé a good life for today--and which

) : will pass on to our posterity a great nntlon r a decliping onel
"GO, AND BECOME" by Eva Taylor (6) S

» \

* (Angelus Silesius - pseudonym of Johannes Seheffler, German poet, 1624-1677)

Silesius wrote: '"Go;‘and tﬂsself become the "

writing and the meaning." "

Vicariously our 1ivé§ are spent A
reading the wisdom of the past, \\
and then at last we lift our stricken eyes

~ as strangers claim our mountainpeak

. and silhouette our skies.... . ‘ ’

o - For us, no perilous ascent, nq scars, .

nor glorious victory. We are the weak o .

who sought to make of life

an elevator rise,

air-conditioned, jet-propelled,

foam rubbered, thermpstat-controlled;

g and vain comfort is our recompénse.
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"Go and become.” They gain the stars .
while we but hold a crumbling page. .

Pretense was bold R ' ’

until dreams atrophied with age ]
and our fingers tremble on words grown cold.... w~

Educators--as enérgy educators--can help move the nation from 1ts fixa-:
tion on comfort, convenience, and softness. We can then write our history,
beginning today. As they learn.to join with the general citizen in con-
fronting the energy crisis, they will be learning how to master other
challenges and changes--the inevitabilities of the future. The learning of
that competence--and the prior vision and drive--is a task worthy of a
lifetime of professional growth. .
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_ lations, s very sick. It grieves me to report he probably will not make

s

© _ AMERICAN ASSQEIATION OF SCHOOL ADMINISTRATORS
) s
. : " Charlotte Friedman, legislative assistant
. American Association of School Administrators
Reston, Virginia .

PREEELIY

Lately, energy has become a lot like the weather. Everyone talks about
it but no one does anything. We fervently hope that the participants in
this conference will talk about it but, more importantly; do something ’

about it.

-

_Schools are in a particularly unique ‘position in relation to the
energy dilemma. In the positive sense, the schools, as the main thread of
our social fiber, are in an unexcelled positjon to carry the message to b
the public and to assist students to live in an energy constrained society.
" Unfortunately, the schools are likely to be harder hit than any other .
sector of the economy by the imp§§;'of the energy crisis.
~

. let us first look at fhe'griﬁ géagamics of energy and the schools.
When that situation is sufficiently bleak to reaffirm the concerns that
prompted you to attend this conferenc?, we will suggest energy measures
which might help your situation. Hopefully{ we can conclude on an upbeat
by challenging you to exert the leadership role you play in your schools,
‘'your communities, and the natiqn. Only by your concerted effort can we hope

to avert some of the more dire consequences faced by the schools and the ¢ o
“nation. ' \
- . ‘
‘~,  For more than a day now you have been confronted with figures that

shquld have you sufficiently convinced that a full blown energy crisis is \;
virtually wpon us. Rather than reiterate such statistics or inundate you
with mgre confusing and sometimes contradictory figures from surveys by
the‘CIA, MIT, FEA, or any other three-letter reporting agencies, we'll é
resolve the issue by stating, "There is no energy crisis!" That's right,
there is no energy crisis. Energy resources are there: What we really have
.is an energy technologigal drisis. ’

TSchnologicallyv we have trouble getting energf resources into usable
form. And, as evidenced by the Winter of '77,  even if we have.it in usable
form, we have trouble getting it to the consumer.

Technology is not ingtantaneous. It is not cheap.

Too many Americans have viewed the energy dilemma as if it is a TV show. )
Pirst they look for the villain: =- "Do him in and all will be right with
the world!" Next they leok for the ghining knignt -- in the form of exotic
fuels -- to come charging in on a white horse at precisely 23 minutes after
the half hour to save the day. But, alas, because of blindness, the horse
has wandered off course. The poor horse, suffering from-sleeping sickness, e
compounded by environmental réstraints and tied fast by governmental regu-

o

it in time.-%

-
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In, short, we have a technological lag. Even comventional power plants
take 8 to 14 years from decision to fruition. 58 percent of the nuclear
ve been deferred or cancelled. Solar energy can be used 1n small

solar generating plants. We could. go on . « « the point is: we do not
have s ficlent fuel available to meet our needs. While demand increages,
,oductlon,has gone "down.

The chart below shows our consumption compared to productlon fro
1947 to 1973.* In™4973, we faced the &{) embargo.

v :
U.S. Energy Production and
Consumption 1947-1973 *

v

e Production’
woae mm"pﬁ

s | 1 1'1\

W50 1955 - 1960 1965 19701973
Your

»°

‘At that time, approximately 26% of our fuel was imported. By January 1,
1975, we were impofting 40%; by late '76, it was approximately 44-46%; and
for two months this past winter of '77, our imports exceeded our domestic .
production. A look at our oil imports alone shows the increase since 1973.

-

g

P

Source: .Exploring Energy Choices, Ford Foundatlon, Washington, b.C.,
1974, p. 2, -




United States 0Oil Imports
in Millions of Barrels/Day

_Year . M/Bar/Day ' % Increase . .
1973 5.8% J— N
I - s . ‘
;L 1974 : 6.6 , . 14
L1975 o 7.2 T
1976 7 8.0 11%

* Averaged to remove embargo distortion.

s

' - .~
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To campound the problem, America has an energy intensive society. Our
energy consumption is highly correlated with our employment. Our economy
is presently at the mercy of foreigy powers. We now import about 50% of
our fuel. Can we afford to have 50% of our work force unemployed? We,
can be assured of our foreign fuel supplies only as long as it is in the

-other countries’ interests to export it.

v

- our imediata problem, then, is one of costs. Costs for more expensive
sources of domestic fuel. Costs for increased technology. And costs for
foreign fuel -- which we cannot control -- and increased fuel taxes --
which will probably be imposed as COngress agts on zhe administration's
energy plan. ,

Schools already on austerity budgets can look for rapidly escalating
energy prices. In the two years following the 1973 oil embargo, energy
costs to the schools increased 48% on a national average. Using Department
of Commerce "and Defense Department real anfl -projected escalation rates, by
1980 the schools will find their fuel costs at 300% of the 1973 embargo
price -- at least! . . , . Vo
. These increases are particularly disturbi.ng when you consider that

school administrators can meet them in one of two ways: go to the votets to
increase revenues or cut educational programs. A grim choice.

But there are ’easures school people can take that will lessen the
shock. “In order to appreciate where we in education -are' and what can be
done, we need to back off and look at the history of*'school construction.
Most of the schools in use today were built on a first—cost/ basis when the
post-World war II "baby boom" hit the schools in the 1950's. At that time,
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space was critical; energy was not. It was imperative that school admin-
istrators get maximum square footage per dollar. The consequence was
energy-inefficient buildings which plague education and the nation today. .
It has.been estimated that the schools are wasting at least 50% of the
heating/cooling energy they consume. )

‘ & - «
) Education dollars are going up in smoke. But for every dollar, that
goes up the chimney, fifty cents could be diverted back to the classroom.

HOW? -
H o

First, by a deep commitment from every person in thegdistrict to con-
serve energy and t6 cease wasteful practices. This requires information.
Solid information as to the energy impact on the school, the school dis-
trict, the community, and the nation. Clear-cut’ information can ideptify
what are wasteful practices and subsequent savings from ceytain actions.
A positive energy attitude must undergird all school oberations. Dollars
should not be expended for major”maintqnance or building modifications-
until a sound energy management progedure jis pervasive in the district:
Only if that is initiated and continued can a district get maximum return
on its capital investments. . )

Good energy management can reduce energy consumption 15;20 30%. But
it takes commitment from every man, woman, and child in the fistrict to be
effective: N . =

Es

ﬂ&SA's project, Saving Schoolhouse Energy, was initiated to demonstrate
| the ‘desirability of retrofitting school buildings to copserve energy. Re-
\§ults of engineering analyses conducted at ten representative elementary
scho6ls across the nation showed that, for a mean capital expenditure of
$25,823, energy consumption could be reduced ap average of 50 percent.

We found th® greatest culprits were excessive outside air, controls
that could not be (or were not) adjusted for unoccupied periods such as
night setback, and inefficient boilers. The more obvious roof insulation
and/or reduction of glass were found to be cost effective in four schools.

' More information on this study is available at our office.

Rl

But each situation is unique.

The first step is to look at your

schools and at the history of their energy coneumption.

wWalk through the

schools with energy sensitivity and see how they are operating.

Use

common sense and correct the obvious. Then select those schools that seem
td be using a disproportionate amount of fuel as your first targets. Hire
a qualified consultant to do a "mini-audit." Institute these low cost
recommgndations. * Then determine if maxi-audits are warranted to identify
capital changes that should be madé. "Insist on cost benefit analyses so
you c¢an decide where your limited capital can be‘ nt most effectivelx;

Through all this, do not forget the human element -- keep everyone who
will be affected informed and involged. This is one dimension of the -leader-
.8hip which school administrators must exert if they are to meet their
obligations as education confronts the energy dilemma. The other leadership

dimengion school administrators must accept within the

ir districts is the

development of an effective energy

L4

curriculum.
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There must be a major turnabout in the American belief that our re-
sources are inexhaugtible. Today's elementary students will spend their
adult lives in a society with very limited, if not exhausted, oil and gas
resources.. Such needs go far beyond the textbook/methodology connotation
of "curriculum design." An all‘out effort to help students and the public
at large i's essential. Because public schools are the only educational
1nst1tutlon and the only 1ndustry thatwexists in every community in this
%3untry, they are in a unique‘'position to exercise a strong leadership role.

- .-

-

Notice the reference to "public-at large." Much rhetoric about life-
long learning has been espoused. Now is the time to reach into the ‘com=
munity as educators and.serve to educate every citizen in this critical
area. - ) S

It is Incumbent upon each persqn in this-'room,.as well as your col- .

_leagués who ‘could not be here, to seek out reliable information on the - ~—-—

energy situation and to,pass along that information using your finesq'
instrXuctional talents.

4

You must be leaders in your cpmmunlty. You must inform. You must .

. practice what you preach

//””

M
>

4

3 As you relate school: energy needs to the communlty, here are a few do's

and don ts that may be helpful:

1. Get your facts straight. Know your energy history by building.
Know what operation and maintenance efforts have been made. Know
from your audits what can be done and the projected energy savings.

2. Don't get dragged into stating energy crisis figures. 'In this day
»» of conflicting reports, someone in the community is sure to cite
"_3 figures to refute you. If you must cite figures, quote them.

)

3. Be wisible in energy conserving practices and be consistent.
Recognize that reduced lighting is visible to the public even
though it may not conserve much energy and may relate to vandalism
problems.

*

4. Maintain credibility. Talk in terms of gost avoidance, not dollars
saved -- due to escalating costs, reduged energy consumption may
e not actually decrease the fuel budget/’

Educators have one more leadership responsibility.

Energy policy decigions related to school programs should involve
educators. As energy eosts continue to rise and fuel resources are further
depleted, decisions will need to be made on the feasibility of maintaining’
certain educational functions. Whether this comes gradually, rapidly, or
as another full blown crisis, decision makers need additional hard data to
determine the most beneficial course for the country. At present, no federal
agency has the necessary data to balance the desirability of certain edu-
cational programs against the respective energy consumed. It is imperative

“what information be compiled which would reveal how much energy consumed

in empty buildings ;p necessary to prevent deterioration. For occupled

-

L
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buildings, we should have information by degree days so that décision

makers know how much additional energy is actually needed to keep schools
open in cexrtain seasons and climatic zones. Other information such as
conservation remedies already implemented, maximum usage scheduling,
energy use related to certain e tional and community activities, etc.
is.needed for priority considerations for education in the event that
energy sources must be allocated or-consumption restricted.

Thése kinds of decisions-must be made. If you are not willing to live
with the decisions made by non-educators for education, you have an obliga-
tion to be involved.

School administrators, who have learned to live in a climate of con-
tinuous crisis, are today faced with the greatest crisis ever to face
education. If we do not move forward knowledgeably and aggressively on all

» fronts -- in our schools, our community, and the nation -- we will find -

education the recipient of uncontrolled drastic changes. Rousseau said
that when circumstances are left to chance, chaos will reign. We will be
caught in a whirlwind of chaos if we do not step forward to meet gﬁis
challenge. ’

To do less ig to ask America's youth to pay with their education for -
their fuel of the future. That is too high a price. One no professional
educator worthy of the title can ask. ‘

\

AMERICAN ASSOCIATION OF SCHOOL wu:n)smmns

Joseph Ringer , Jr.
Assistant Superintendent of Schools ‘ .
Arlington, virginia

.4

Introduc&ion P

Local school officials are not able to affect the supply of energy and
are equally hard-pressed to meet the rising costs of energy. Codes, regula-
tions and policies which require more and more energy for greater light
levels, heating or cooling dreater volumes of fresh air, or transporting '
school children are adopted with little or no opportunity for testimony by
the school administrator. Only recently have decisions on new plants been
evaluated in terms of their energy efficiency. School buses purchased
must conform to standard specifications which are generally designed by
state authorities and in which fuel consumptior seems to play a minof part.

It may be debatable whether or not there is an energy shortage, but
it is not debatable that we are an energy-wasteful society. We must re-
gain our forefathers' sense of thriftiness -- "waste not, want not." School
officials must be pace-setters. We must be resourceful in ways to save
energy by altering the operation and use of buildings and buses. We must

" encourage new attitudes toward energy-consuming practices.

-

-~ ' ‘ ..
[ ’ . .
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Problems Local School Officials Pace in

Coping With Energy Shortages .°

1. School building designs are requlated by building codes which many

are beginning to challenge as wasting enerqy. For example:

A.

~ B.
.

IES Lighting Handbook for Classrooms (USA) calls for 70 foot .
candles for general use, 150 foot candles for demonstration’
areas. The same organization in the lighting tode for Great
Britain, calls for 30 LM-SF (another measure translating
equally in number to,foot candles) in general use classrooms
and 20-30 in demonstration areas. Miles A. Tinker, a pro-
fessor at the University of Minnesota, found the latter (20--
30 foot candles)-an appropriate recommendation for lighting
ordinary classrooms. (Bases for ‘Effective Reading by Miles A.
Tinker, University of Minnesota Press, Minneapolis. Minn. and
cited in AS&U Oct. 1975).1

Solution for existing bui-ldings.' We found by consulting with

the users of the space, we were able to reduce the lighting

in each of our buildings 5 to 10 percent without any noticeable
effect., This is roughly equivalent to the electrical. power-
tonsumed by about' 350 homes in our area on an annual basis.

(We had about 20,000 pupils at the time.) he

BOCA Basic Building Code/1975 currently requires, during- -,
periods of occupancy, 7% cubic foot of fresh air per minute,

to be supplied (and exhausted) per occupant.

_This air must be moved mechanically and heated which requires

muchi energy. Many people feel ‘this is two to three times
gredter -than is necessary now that class sizes are smaller

and people are more careful about personal hygiene. In fact,
Edward Stephan, Director of Federal Energy Management Program,
Energy Conservation and Enviromnment, Washington, D.C., observed
in a comprehensive study of 176 schools in Fairfax County, Va.
(AS&U 1975) that "Excessive outside air in the high school
accounted for unnecessary fuel consimptions of 23 to 31%."

Solution: Close off air handling equipment selectively. In

. our five story administration building, we rarely operate air

handling equipment during evenings and” weekends, and only
selectively during occu periods.

) 2 Overdesign of buildings and equipment is a function of our system.

When a particular perfornance level is desired, enginéers have to rely
upon certain standards such as’ the minimum average temperature to be expected

in a ce;?iQ area.

yﬁﬁ

, Carl "School Lighting Re-evaluated,” American School & Univer{‘si_ty,

&«

October .1975, pgs. 70-78. .

2 Stephan, Edward "Energy G lines for Schools," American s<:hool & Univer-
(-uig Pebruary 1915, pgs. 51-53.. ;
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(For example, in our area our buildings were designed when that standard
said to expect zero to five degrees above zero.) Of course, the_ architect
or engineer does not want to be criticized for an uncomfortable building
so he adds a little. When the architect or engineer determines the design
requirements, the designer generally errs on the overdesign side rather than
the underdesign in order to pass the plan review of the building inspectors.
When a product is used to fulfill that design requirement, industry repre-,
sentatives converge on the designer to prove the merits of a "better" prod-
uct. Our bidding rules require it to meet or exceed the requirements.
When one carries this back to the raw materlals, we can see that overde-

sign cannot be avoided and that it does consume raw materials and energy
////azggfpritionate to the actual need. .

¢

3. prchitectural considerations do not always complement energy
conservation. iFor example, architects resist using polycarbonate sheeting
for Zing because it "pillows" and is more susceptible td scratches and
clouding. The light transmissi characteristics are: roughly 80 to 90% of
glass but it weighs only.-about/1/2 as much as equivalent thicknesses of
ordinary glass and conserve fuel since it provides better thermal con-
ductivity than glass. In gne of our buildings, which is a compact building
completely glazed with poiycarbonates, we were able to turn the furnace com-
pletely off for 17 of the 24 hours during the heating season last year when
the gnergy shortages were at their peak. This is a combination of the in-
suldtion characterlstlcs of polycarbonate sheeting in the building as well
as /having only necessary doors as fire code requires rather than many
converience entrances as many of our older schools have.

-

Insulation as design factor in schools has pluses and minuses because
of Code requirements with spect to natural lighting (glazing) and ventila-
tion. FExtensive glazingz7zg preferences for metal windows rather than wood
permit exténsive heat logs and solar gain unless canopies, exterior blinds,
vegetation or building orientation are employed effectively. Engineers
depend upon air leaking through windows and doors for the operation of
the mechanical yentilating systems.

4." Simple design factors which save must be con51dered by local school
officlals. For example:

1) Entryways should have double doors -- many school buildings in
the mid-west are adding small enclosed spaces to provide air
locks at their entranceways.

-
2) “washrooms may not require hot water. A cold water supply may
be sufficient, saving both material costs and energy.

" 3) Shower rooms likewise may be provided with tempered water with
simple on and off controls in place of ind1v1dual hot and cold
water supplies.

4) Bright reflective paint will reduce the need for artificial light
and certain paint colors will give a feeling of comfort.

i

\




5) Man; schools use boilers to make up their hot water for
kitchens, wash areas, etc. Individual water heaters to serve
kitchen' or showers or custodial needs are more efficient and
more able to be controlled.

. ¢

6) Task lighting rather than general lighting must have greater

design consideration.

5. Retrofitting can g‘gg.energx but also requires an investment.

Controls for. heating, ventilating, and air conditioning systems in schools
have been kept simple and in some cases, made available to the space users.
Now schools must look to making those controls more sophlsticated in order
to:

+ i

prbvide nigigisetﬁgcks
" "respond to v rogram requirements

w._.. = _respond to ex ditions_

This sophistication may be as simple as reassignlnq staff members to manlpu-

late those cBntrols by .hand. There are several coﬁputerized systems on the

market whigh will use technology to accompllsh the same result at all hours

rather than just working hours. ¢
. 6. Use Pactor, Grouping chlldren.to pass through doorways in a shorter

period of time as well as restricting the use of certaln doors will re-

duce the amount of heat loss. A

.

*

School calendars must pay-.more attention to seasons, holidays,
vacations, early closings, etc. and must recognize weekends and antici-
pated weather conditions. A spring holiday is fine provided it is part
of a weekend, othexrwise a winter holiday would save more energy than in
the fair, spring weather. ‘

After-hours (extra-curricular) activities and community use must
congider energy factors. Can heating plants be turned off before or while
the activity is taking place rather than after? Can those after hours
programs be consolidated into certain portions of a building (if zoning
of controls is available) or to certain buildings? Can community pro-
grams which are conducted in other public buildings share available school
space on a scheduled or parallel use basis thus conserving communities

" energy consunptlon . :

’

)

Custodial care of buildings frequently takes'place in the -evening
hours and many studies show that large amounts of energy are consumed
when only a small custodial ﬁprce is in'a building - lighting, heating,

.air conditioning. Can this service be rescheduled? Can heat and light be
‘reduced while these operations are taking place? Also, operating per-

sonnel must be made more avWare of the fact that clean equipment -- coils,
filters, motors, etc. -- cost less to operate than dirty ones.

4




¢ ~
7. School Vehicles. ‘Local school .officials may have to consider
-
|
l
|

city bus routing for school purposes as opposed to neighborhood or indi-
vidualized bus stops. In many suburban communities, a school bus travelling
- . down a main street will be convenient €énough to pupils' homes and schools

if pupils and parents assume: responsibility for reaching pick-up points and

‘walking from drop-off points. This will also permit continuoug bus opera-

tion with no lay-overs with idling engines, dr split shifts f I employges.

' School buses operating as city byses cou}d also transport school
personnel who serve at more than one bulldlng, or e@én those who live along
the route and would prefer to leave their own gas-guzzler at home.

Field trips must be consolidated so that the bus is used to its
fullest capacity rather than taking separate groups on separate days to
the same place. . 1
" 8. 1Instructional Programs. There are many activities at each grade
level for science, home economics, math, industrial arts, career education,
etc. to be used to prepare students for future life-styles which will include
. coping with energy shortages. . :

Conservation clubs, conservatlon Wﬁ;dens,\will help to define.
student service activities. :

Incentive programs to reduce utility costs and convert dollar
. savings to other worthwhile purposes, may encourage more effective use of
available energy.

. 9. Miscellaneous. Four day work weeks will have to be looked at*if
school heatlng plants must be shut down and school vehicles do not have

fueiysufflclent to operate.

L)

Hot lunch programs may give way to cold lunch programs.

Conclusion

Local school officials may have had little influence on the way
our buildings and\buses are built, but they can demand a iev1ew of the
" codes which make éxcessive energy demands.

They can alter the ways in which buildings and buses are operated
and used as a means of saving energy.

The local school building is the one place in our communities
which serves most of the people at some time during their life; it', must be
managed in .a way that will enable it to survive and also to fill a greater
role. It must serve multiple. programs and reduce the need for other
facilities. -

School personnel and patrons fiust be alert to ways to conserve
energy and then demand that they are practiced. .

More efficient ways must be found to transport students to schools
and to provide them with necessary services such as food.

(3
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o »Y And, instructional pngrams must encourage pupils t¢ practice
y thrift in all matters and to discourage the use of anything which is
unnecessary.

v s "
. AMERICAN FEDERATION OF TEACHERS . .l
Dal Lawrence, president
Toledo Federation of Teachers
Toledo, Ohio

In December, 19754 thé Toledo Federation of Teachers, Amer ican
Federation of Teachers, AFL~CIO, conducted a survey of classroom )
environmental temperatures and found that about fifteen percent of the
Toledo Publi¢ School students, or 9000, were in rooms with a thermostat
temperature between 65 and qﬁ degrees, Nearly. 1000 students were in rooms
where the thermostat registered below 64 degrees. Considering the fact
that seat temperatures fall 5 to 8 degrees below the thermostat temperature,
we thought that students and teachers were being subjected to cruel en-
vironmental conditions.forced upon us by the Columbia Gas Company. Little

-did we realize that one year later the situation would be worse. In fact,
it would be a disaster.

The Toledo school system has an enrollment of 54,000 students. Unlike
fmost cities, dnrollment has remained stable. Sixty-two of our seventy-five
schools are fueled by natural gas. The system has severe financial prob-
lems, primarily due to Ohio's inept system of school finance. This past
December the schools were closed thirteen days bécause insufficient funds
. existed to operate until December 31. Ohio law requires schools to com-
plete each calendar year without an opesating deficit. We reopened in .
January and were. then closed again-for two days because of heavy snow and
seven days because of restrictive natural gas allocations by Columbia. It
was not until the first week of March that students had an opportunity to -
attend school a full five day week. h

1

~

Classroom temperatureé were dropped to "maintenance  levels’ under
threat of a complete shut off.of gas. Damage to buildings was extensive.
Students, already deprived'of comfortable classrooms, found themselves
without school altogether. When they returned temperatures were in the
forty degree range. High schools operated on abbreviated schedules in
areas heated electrically.. Elementary schools moved to other buildings
heated with alternate fuel: Attendance declined substantially, even when
schools were open. ~

Toledo city scﬁsgzs were lucky. Most area schools closed for longe#
periods. The teachers' union, the school board and the superintendent
resisted a general closing of four wedks that was being demanded by the
company. Daily threats of a total shut off of gas continued until finally
the school district purchased two gas wells near Coshocton, Ohio, at $3. 00
per thousand Qubic feet.
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Now area schools are purchasing natural gas from Toledo Public Schools.
Toledo students went 'back to classes with thermostats set at 62 degrees.
School will end on June 24. Ironically, many of tfiese sjmdents are sitting
in classrooms withftdeeratures between 95 and 100 degreg!? There is no
hope of improvement. Next fall schools will again close early because
money to operate through the calendar year is nonexistent. We hold no

hope 6f ever again seeing classrooms warm ®gough to meet reasonable en-
vironmental or educational stindards.

Alternate school calendars are uhdér consideration to accommodate the
gas company. Students are le¥t without summer jobs. Teachers will fare

" little better since most must work in.the summer, or complete graduate

work, in order to survive todaf's inflationary economy. The+State of Ohio
has no firm plan to come to the agsistance of its hard pressed public
schools. Continued-hardship g? foreseen indefinitely into the future.

The Columbia Gas System has brought its share of misery and havoc to
Toledo children and their parents. Throughout it all, the company has
shown a callous disregard for the suffering inflicted. Its record as a
public utility could hardly be .worse, although one must remember that
Toledoans’ felt that way about the company last year, and this year was
worse.

o

-7 Columbia sold gas outside Ohio this fall and in the fall of 1975.

It boldly asked industry and school officials to write to the members of
Congress, and demand that prices be deregulated. It threatened that
already short allocations would get worse if prices were not deregulated,
and it made good that threat.
The information and documents that follow show’clearly that Columbia
used the schools as leverage to force higher gas prices. The costs and
energy saving techniques employed early by the school system are presented.
The hardships of parents &nd students are detailed. And finally, the
fact that the federal government's own Environmental Protection Agency mandated
conversion from c6al to alternative fuels by January 1, 1975, and stipulated
that the school system would be fined if it did not comply, shows an almost
total lack of sympathy, direction or consistency in federal energy policy.
Would anyone want to bet that emerging federal energy policy will recognize
the special problems of American classrooms? s

This presentation is made today without much confidence that anything
will be done to correct these energy problems which must be added to an
extensive list of school troubles. For the most part it is too late, es-
pecially when viewed within thé context of money shortages, integration
problems and school violence. The Toledo systém ddes not have money enough
to escape the natural gas squeeze, to pay for the damage Already done, or |
time to work out solutions before the parents give up. Most other Ohio
urban schools are facing similar severe circumstances.

S -

The combination of finantial woes, precipitous integration orders
by HEW and Columbia Gas System's almost total disregard for a fragide public
institution are more a burden than our citizens reasonalfy can be expected
to bear.

ot >
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Curtailment and Deregulati;h,

-
»

From 1971 through 1974 the loledo Board of Education completed an
extensive and costly conve;sion from coal fired boilers to gas fired
boilers at the order of the Envirormental Protection Agency. Columbia Gas
of Ohio'assured school officials that supplies-would be adequate for the
sixty-two schools involved. At the start:of the 1973-74 school year, an
adequdﬁg gas supply was assumed. Schools were warm and a costly fine,
-threatened by EPA, had been avoided. )

s
o

\ "Just as the last schools were being converted, the system s notified
by Fuel oil distributors and Columbia Gas of Ohio that total supplies con-
tracted for could not be delivered and curtailments were necessary. Fuel -
oil prices had risen sharply. Ten schools were heated by is fuel, and on

' Janpary 22, 1974, the Toledo Board of Education was informed by the school
administration that the first energy conservation measures had been taken.
Room thermostats were set-at 68 degrees. Hallways were maintained at 65
degrees.* Heat was further reduced at-3:30 p.m. each day. The order af-
fected all schools. Many of the buildings were old and complaints of

s discomfgrt_came immediately from parents, students and teachers.

" Columbjia, #n a letter dated December-3l, -1974, pointed out that the
"coptinued worsening of ‘the gas supply has made it necessary to impose
sevére limitations upon the supply of gas by all non-domestic customers."
The letter concluded by asking cooperation "as well as your support for
conservation, deregulation of the new supplies of gas and other measures
designed to alleviate such emergency." Later correspondence would more
pointedly ask school officials to write to Congress to demand derequlation
of natural gas interstate prices.

> - — .

Ohio's largest gas supplier is Columbia Gas Transmission System which
supplies about 70% of Ohio's gas. Effective January 1, 1975, Columbia
Transmission reduced supplies to its distributor companies such as Toledo's
Columbia Gas of Ohio by 22%. It has been estimated that 50% of Ohio's
7000 industrial end users were affected. - The first industrial layoffs
were recorded shortly thereafter. In Toledo, the first effects were felt
by the glass industry. R ‘ C oy ‘

Toledo schools were informed on January 21,,1975, that allocation of
gas was to be cut to 60% of normal supply during the heating season, 'and
85% in the non-heating season. Beginning in April, 1975, a $10.00 per
MCF penalty would be assessed for overruns. Columbia also warned that ser-
vice could be terminated until curtailment levels were met. - )

The company had applied to the Ohio PUCO for permissipn t6 modify
curtailment policies by extending them to commercial and small industrial
customers, including schodls. The penalty payment was submitted to the
PUCO for approval. Columbia-met with school officials locally and at the
state level to explain its allocation system and gave energy saving sug-
gestions. . ' . ;} . ’

.

All of this occurred at the time the president of the Columbia Gas
System, B.J. Clarke,” was telling Congtessien that "the gas supply will
worsen until potefitial reserves which we are corfident exlst are developed.
This will not occur until necessary ipcentives, such as the decontrol of
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new wellhead gas prices; are provided. . .. ."%!Qz support in Congress to
‘immediately declare a natural gas’'emergency, and pass legislation to decon-
trol the pricé of new gas at the wellhead," was requested of Ohio Congress-
man Charles Mosher. ’

Clarke écmplained’about low prices and suggested that many gas fields
"are in advanced stages of depletion," a notion highly suspect .in light of
?ubsequent Congressiopal and FPC inquiries.

State and local school officials immediately began to devise ways to
meet the new allocation cuts. Columbia did permit most §chool districts,
including Toledo, to spread their allocations over all buildings. Toledo
had twenty~five schools that were affegted by the 40% cut back. By spreading
the remaining allocation, it was possible to achieve a 20% to 25% district-
wide allocation result. . )

While thermostats were ordered set at 68 degrees, seat temperatures
ranged 5 to 8 degrees/colder. 0ld schools were hard to maintain at any
fixed degree. Many classrooms ‘suffered through temperatures in the fifty
degree range. Buildings were not brought to température on Mondays until
only an hour before classes were scheduled to begin. Heat was shut off
at the close of school, and then one hour before the close of school.
Most students wore tennis shoes and short sleeved T-shirts to schoéol and
shivered through the day. Conditiogs would get worse.

On February 10, 1975, the Ohio PUCO held its first hearing on the -

Columbia allocation plan &nd penalty rates. Our union intervened in the

case. Nearly 400 school people were in attendance and the meeting site

had to be changed. pUCO meeting§ had not-drawn much attention before.

I testified personally -~ an unusual experience since I had not before

attended a PUCO meeting. My testimony, while unpopular with gas company

attorneys, was met with applause.by the audience. The school board instructed
T its attorney to attend the hearing, but it was later discovered that he

also was the attorhey for Columbia Gas-of Ohio. He did not appear.

* One farmer did appear much to the chagrin of company, officials. He
had a gas well and he asked the hearing officer, in his bést southern
Ohio drawl, why he couldn't get’Columbia to buy his gas. Between us we .
received the warm congratulations of the audience, but we got neither gas ’
nor relief. I had asked for schools to be placed in an allocation cate-
gory with hospitals. That reque$t was ignored, too. X'little over a 'year
later the PUCO made permanent an order approving the new restricted allo-
cation system and penalty rates for usage in excess of the allocations.‘

s

4

’ . . \
In frustration I later wrote to-the three commissioners and invited
"them to hold a future hearing in one of our cold classrooms in Toledo. J
The chairman, C..Luther Heckman, wrote back a kind reply in which he as-
sured me that he was getting a good idea about gas curtailments and the
schools from his wife, who was a teacher. Considering "the constraints
of my position,” he said, "I will certainly do my best to eliminate ...
undesirable effects of gas shortages on education 'in.this state.” The
"constraints” turned out to be pretty severe as Iﬁloo"back on it, because
the chairman and the governor resorted to a prayer med¥ing in the state-
“house rotunda to ask for warmer weather this winter - their ‘only noticeable
move against Columbia Gas. 'The plea was dismissed out of hand.

IS
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In March, 1975, Columbia announced a series of rate "pass-through"
increases and said curtailments would continue through the stummer. ©on .
June 23, Columbia told the school district that industries could face
a 100% curtailment, and urged by letter that the school board and
parents could correéct the gas shortage by writing to Congress to ask for
derequlation of new gas at the wellhead.

M

' Getting Cold
R <. __._,/

K

.The 1975-76 school year in Toledo was marked by gas shortages and
financial problems. Thermostats were cut back to 65 degrees and heat was
provided only from 8:00 a.m. to 2:30 p.m. However, retail businesses
- pperated normally, and many people began to question why children were
freezing in school while shopping malls were warm. //

Our union conducted a temperature survey of classrooms during Dec-
ember, 1976, and found environmental conditions in many péoms to be far
from the 72 degrees recommended by HEW as ideal for educCation. Some were
reported in the fifty degree range, and one school registered forty and
fifty degree temperatures for a week. The outside temperatures for the
period surveyed were relatlvely mild with some flfty degree days recorded.

\

What we were finding was that large, old schqols could not be heated
evenly when thermostats were set back. Students,wore gloves and boots in
many rooms. Teachers complained loudly about the conditions and over this
second winter of supply cutbacks, the morale of the staff began to slip
badly. sStudents also began to get the notion that school must not be very
important to adults if each day they were permitted to shiver their way
through classes.

Aggravating the problem was the defeat of‘a school operating levy
in November, 1975. The system cut back drastically on supplies and

materials for classrooms, and economized in many other areas. Obviously
the cost of fuel had 1ncreased, as had all other supplies,- and normal
operations were simply 1mp0551b1e.

Another school levy was defeated in June, 1976, and a third in Novem-
ber, 1976. Schools ran out of money and closed on December 3.

Ohio requires that each of its school districts submit to the voters
requests for increased operating millage on property. Toledo schools had
maintained most of their student population over the years. Peak enroll-
"ment was 64,000 and that figure stands at 54,000 today, most of the re-
duction due to normal declining birth rates. Toledo is the only Ohio city
‘'with such a record. ‘

But ample conditions existed to push the system into the same spiral
of urban decay iso prevalent in other areas. Parents were restive with cold
schools. (Toledo had cut temperatures long before .neighborirlg schools.)
Students PBrought homework and tests home on back sides of discarded business
order forms because adequate paper could not be purchased. HEW was demanding
that staff integration be speeded up. (HEW officials have never spoken to
teacher representatives.) Higher property Q!xes were being resisted by

_vpters. And Ohio failed to fund its urban scliools properly when it adopted
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an "equal yield" state aid formqla;,forcing.éven greater reliance on the
property tax. Toledo schools have not had a property tax approval since
R 1968, and the prospects for approval in the future are virtually nil.
These factors were very=much on the minds of parenfé and citizens as
the 1976~77 school year commenced. .
~b ' . .
% Coping .

- »

-

-

There are over 4000 school buildings in Chio. Seventy-three percent
of thep heat with natyral gas. Only 8% have alternative fuel capabilities.
 Columbia supplies nearly half of the school districts, and 56 of ehio's
88 counties. ~ ! . -
Every school system supplied by.Columbia has either closed its schools
this winter for varying periods of time, shortened its school day or in-
stituted split sessions with students in gas fired scheools moved to buildings
with alternative fuels. Industries and some schools h their supplies
s shut off entirely by thé company. &t one point the yovernor ordered the
Dayton City Schools closed only to, find out that * 1lacked svch. statutory
authority. i . : )
) s
Columbus City Schools closed for over three wesaks. studedgs were ,
brought in. one day each week to receive homework assignments. Lesson plans
wére published in a Columbus neWspaper. Students met in restaurants, banks,
homes and one teacher I know met her students in the back room of a bar.
i B . oo |
Beginning the day after Christinas, the temperature remained below
freezing throughout’ the state until February 8. January's average tempera-
ture in Toledo was 9:7*degrées. Wind .chill factors dropped regularly to
=30 degrees and worse. - -

Columbia Gas of Ohio sold synthetic gas manufactured at Green Springs,
Ohio to Washington, D.C. throughout the heating season. A Columbia Trans-
- mission spokesman said, "It's for whoever wants it." Columbia was offered
14 billion cubic feet of gas last fall, but failed to purchase the gas
partly, if not wholly, to spite the state legislature whidh had refused
to allow the additional cost of a 1975 emergency purchase to be spread to
residential as well as industrial gustomers. Marvin white, Columbia Gas
of Ohio board chairman, said, "Any way you look at it, if it were not for
~ that piece of legislation, curtailment in Ohio would not be-severe today."
Hids remark’ was made on January 5, before most schools were forced to close.
Whiteé further stated that ‘Columbia had tried to buy gas but needed
a private company to sign a contract in advance to take the additional
supply. But a member of Ohio's BUCO pointed out that some forty companies
had' signed up but were never supplied the gass East Ohio Gas Company,
which supplies most of the rest of the state's ‘needs, .did not experie
shortages. . . .

‘Columbia Gas Transmission also sold considerable‘amounts of supply
away from its Ohio distributors during October, 1976, thereby sealing
the fate of schools and industries in the state.
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For whatever reason, school systems and industries were notified that
a crisis existed and beginning February 1, 1977, all industrial ard com-
mercial users using 1,000,000 cubic feet a month were to be cut to 85% of
their supplies, which had already been curtailed previously. Those who
had alternative capabilities already,had been shut' off completely State-
wide, some 1650 industrial and 13,300 commercial, including schools, were
affected either by total Shut-offs or by severe curtailments.

In Toledo, eighteen schools were ordered cut back 85% from an already
curtailed supply. ¥Forty-six smaller schools were cut 30%. Interestingly,
the schools were notified first among commercial classed users, mostly by
telephone, that drastic curtailments would have to be effected immediately.
While ‘there is no documentary record, local gas company officials demanded
that the school system close all its gas fired schools until the first week
of March, a period of-.six weeks. Tbe request was firmly refused. Most
other Ohio districts expprienced.similar pressure. Many caved in and closed.
A Columbia also went to CO and requested that all unused alloca-
tions be returned to the syst or general use. Such an order by the
PUCO would have meant that past-rcéonservatiom efforts were in vain. Toledo's
school effort had three years of conservation experience, even though most
of it had"been at the expbnse of the students. The order was not acted on
after federal reallocdation, programs began to_sase the situation.

On February 1, the northwest district manager for Columbia, John
Pickens, sent a teleggam to the Toledo school superintendent warning him
«*that all gas would be shut off (after a 24 hour notice) unless the system
closed. No mention was made of the fact that an appeal to the PUCO could
delay such action. All large schoels in the state were ordered to cut back
to "maintenance levels™ for at least a week. One Toledo high school was
checked that weekend and found to be in the high forty temperature range,
and school officials were told to drop the temperature further. By Friday,

-‘February 4, the schools had been closed sevén.days during January and
- February making a total of twenty days missed since December 3. It would

"

-be Wednesday of the follow1ng week, the 9th, _before a normal schedule re-

sumed. s 5\

Students.had been deprjved of a: noxrmal schedule on three additional
days. Some students on these days were allowed to remain home, the rest
were subjected to 20 minute class periods huddled in 30 to 40 degree cold. .
All of,Tbledo'sjsixty—four gas fired buildings were affected -- about 75%
of the total enjzllment. - ’

Sports schedules were a mess. The girls' varsity programs never did

. recover. Many students in inner-city schools just didn't come to school

? even on the days when they were open. Elementary classes of ten or fewer

>

were not uncommon. High school and junlor high pupils were tremendously e
affected Attitudes doward school, not good to begin w1th deteriorated. .
By February 9, there had been only*fifteen normal days of school since

December 3, and those days had been spent freezing. Extracurricular activ-

ities” ground to a halt. Semester exams were cancelled, Many teachers

had only one second quarter grade in their book on which to judge student
}rogress. Most students, teachers and pat'ents simply gave up. l
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"dents were in school and warm.

.The state, faced with massive and extended closing, enacted a law to
reduce the mandatory school year by fifteen days. These "energy days"
simply would not be made up. Toledo would still hold sessions until
June 24, however, to m&ke up the thirteen days when operations ceased in
December due to fhsufficient funds. The 160 day school yeam is now a - -
permanent feature of school law, just as "calamity" or "snow days" used
to be. In Ohio we feel very much pinched between shortened school years
on one hand, and higher gas prices on the other. -

Conclusion and Suggestions

Schools would have been closed even more than the twenty dzys already
recorded had it not been for the purchase of a gas well announced February 8.
A capped, but piped, well needed only a meter. The price was $3.00 per +
thousand cubic feet, up from the $1.90 ,price of regulated gas the schools
were paying. In five years the regular cost of gas had risen over 100%.

Fuel oil was up 216%. Electricity 78%. The $3.00 price could not be af-
forded, but the choice was having school, or not having school. The public
and news media supported the acquisition,’ although neither had given much

-support to raising new revenues.

Vaught 0Oil, the owner of the well, under pressure from the Federal
Power Commission, then reduced the price *to $2.50, supposedly because the
Toledo system had agreed to sell its surplus to neighboring schools. THe
total purchase amounted to 45 million cubig feet with 25.8 million slated
for area schools. Even so, one Toledo area district did not reopen’ its
schools until February 287

Damage to schools was extensive. Over $50,000-in damage was recorded
in Toledo schools alene. More will become evident as warm weather occurs
and roof leaks appear. d
° The final irony is that taking children out of buildings &liminated
body heat, and it is estimated that fuel savings were minimal as a result.
Further, it should be remembered that pupils at home open doors and cause
substantial heat loss. And just across the state line in Michigan stu-

-

Columbia had at best been guilty of incredibly bad management, but
most felt the Columbia”Gas System, and especially its Ohio distributors,
made an all-out effort to force price deregulation, and was determined tc
prove to the legislature that its prohibition of pass-through costs for
emergency supplies was unwarranted. Although Columbia probably would deny
it, schools were major targets in an effort to impress upon people that
gas was in short supply, and that the problem could not be corrected withotut
deregulation. An extensive advertising campaign has been waged in the state
over the past three years (since oil producers succeeded in driving up
the price of motor fuel and o0il) to gain public support for deregulation.
The cost of the ads is then charged back to the consumer, courtesy of the
legislature and the PUCO.

' 4 * ’ .

Curtailments appear Ho be a permanent feature of school life. Cold

classrooms will continue, if for no other reason than the Toledo schools

N v

&
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_do’ nét have'the estimated $7,500, 000 necessary to convert to cqal, even

‘if the EPA would permit it. The costs of fuel are already beyond what the
district can afford) especially when one considers that the schools will
have to close some time in November this year when available funds are again
depleted. The forty-nifith largest public school district in the nation

has been brought to its knees. »

" v

Toledo area superintendents are attempting to start school on August 15,
and break for over a month in December and January in order to find ways to
afford fuel and escape the clutches of Columbia. Bulldings are not equipped
for hot weather. T‘fre‘ls just no ‘end in sight to student discomfort. 4
- Today, Ohio's urban school systems are not Only battered, they are
. virtually without hope. Ohio ranks first in public aid to private schogls.

A Am—amount equal to -the state's lottery receipts is turned over ta these
& private schools each yé.r and seven public systems closed their doors for
lack ‘of funds. Property tax is the ma:or source of local operating funds.
The state is far short of contributing an equal share to local expenses.
(In Toledo, 35% of the $72 million budget comes from the state.) Each -
< e schpol is required to provide a meal. Schools are the largest caterer
. in ir communities. Private students are transported at public expense.
. Courses and class sizes are mandated in Columbus and pald for locally.
" fThe system just_}sn t working. , T .
I conclgsionr there are some things that Congress might do to give
some 1 range assistance to schools afflicted by the energy crisis.
-{* Fund research for cleaning sulfur dioxide
- . emissions *from high sulfur content coal . .
that Ohio possesses in abundance. /

v " .

|
Y

. .* Establish a national gas allocation sys-

e tem that requires interstite gas to be
7' . distributed to schools and hospitals in
A~ "human needs" categories, with fixed,

econ!hical rates.

- _‘* pund conversion of gas fired boilers in~
‘schools to alternative fuels. Establish
federal aid to schools to cover the costs
) of insulation and/or damage resulting
=, from Ygsufficient fuel. =

e . »* istablish a separate cabinet level depart-
. " ment of energy with a division for
. . hospitals and@ schools. ‘ .
* Impose an excess profifs tax on\companies
that profited from the shortages. In

¢ -
, . N Ohio, Columbia obviously diverted much .

; - fuel from lower rated commercial and .
ipdustrial end users to higher rated )
résidential users. ) ™
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Oxder an exemption to EPA emission standards -
for high sulfyr coal for schools, Place
production and pricing of coal under a federal
segulation agency with teeth.

Establish a National Energy Information System
which when fully developed will provide a tompre-
‘hensive and authoritative source of information.
One of the major inzgizgacies in the energy field
has been the lack of

¢

ic. facts needed to make
intelligent ¥nalysis and critical decisions. In
the past the major energy companies have been un-"
willing to provide complete and detailed infor-
mation with regard to various facets of' their
operations.

Grant money earmarked to pay for conservation

measures and full conversion costs. (The Toledo

school 'system did recently receive $4.17.million

in Economic Development Administration funds for
. conserva%&on projects.)

It is’ not enough that we sit hHere today and discuss our role in edu-
cating future citizens about the energy crisis. Certainly that must be done
if we can get some hard data about how serious the problem is. However,
considering the fact that Congress, the Federal Power Commission and state
utility commissions must rely principally on-statlsgics supplied by the
petroleum industry itself, we should not kid ourselves about how easily
school people can be used as propagandists for the industry - or for other
strongly held viewpoints for that matter.

~

Public schools have the responsibility to be at least skepticdl of
enargy policies that tie sdlutions to higher prices. Indeed, in my view,
as the supply shortens, the need’ ior stxict governmental controks increases
sinply because fuel is so vital to our national economy. If deregulation
of price is the answer, our citiZens, and schools, will run.out of money
to buy fuel considerably before thg fuel supply is exhausted.

There can be little doubt that we do have a responsibility to teach the
mechanics of fuel conseryation. That can be done and everyone will benefit
regardless of their. vested interest in the energy crisis.

-

2 Finally, -schools fleed to forcefully demand special consjderations from
Congress, the Federal Power Commission and state legislatures in allocation
and pricing policies, and we have every reason to do so. Public schools
are already in varying degrees of. decay; some beyond repair, most finan-
cially starved and generally beleaguered on all sides. We cannot afford
to bearlithe brunt of pricing and allocation policies currently in effect.
It's as simple as that. We can't afford it, and wé can't see any hope of
being able to aPford inflationary fuel costs any time in the future. And
we cannot comtinue to allow students to sit in clasgroom environments so
incredibly cold that the learning process becomes ludicrous. Wwhen parents
are weighing the merits of public versus private schooling, we should not
be asked to put our worst foot forward.

-
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Certainly several well-defined and tenaciously pursued goals, such’
ag special allocation priorities for ools and hospitals, developed by
representatives of the educational c ty can make & difference because
the public will respdnd to these needst’ 1 trust this conference will be
a significant step in t direction: —

1

-

. AMERICAN VOCATIONAL ASSOCIATION ,

Charles O. Whitehead, viee president
“American Vocatianal Association » A .

- Memphis, Tennessei

The energy dilemma will, like Sputnik and President Kennedy's, "we will
put a man on-the moon in this decade---," cause drastic changes in the role
and responsibilities of vocational education. Vocational education must
meet the changing job market requirements. It-must: f£ind or develop the
expertise among its own faculty and staff; retool many of its own shops and
:laboratories; revise curricula to produce the qualified worker for the new
jobs and new task; and develop retraining to cross-train, update, and upgrade
the vast number of employed workers who will be affected by changes in the
labor market.

I call your attention to three areas of employment\and ask your conh-
sideration of their effect 6n the task faSing vocational education: -

1. In the automobile industry if the internal combustion engine is
replaced by an electric motor, what happens to the thousands of
automotive mechanic training programs---and the millions of
automobile mechanics?

2. Construction trades will have new practices, new materials---to
say nothing of the solar or the geothermal energy resources.

-

- 3. Proliferation of nuclear and breeder reactor power plants is upon
us. What is our source of operators, maintenance and safety
personnel and the highly-skilled paraprofessional, such as the
nuclear engineering technician required for this expanding energy
source.

. . .y
%ow multiply that by the hundreds of areas in vocat10nal-techn1c1al
education,

Like pre-Sputnik we . are dependent in the current energy dilemma on
industry growing its own through years of experience, on military training
‘and experience, plus a few vocatignal-techn;cal educational programs to
meet the new needs of the work :g:ce in these areas. But like Sputnik and
"putting the man on the moon," t dependency is no longer adequate. How
many of us recall the real reason the National ense Education Act was
passed---and its effect on vocational education? Is‘'such a stimulus for
energy education necessary---or do we need to use changes in current federal

-

n
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education programs to provide the stimulus? I do know that changes brought
about by the erergy dilemma will be only as effective as the operator, the
craftsman, the serviceman, and the paraprofessional can make them. I remind
you of your dilemma with getting the American satellite in orbit until the
scientist, engineering technician, craftsman team of the Army's Redstone

. Arsenal was finally given the go-ahead to use their equipmen*t and their
know-how to save whatever face we had left.

Vocational education is also aware of needed changes in educatlon s
physical plants and in, the design of new plants. It also is concerned
about the habits and resistance to change of faculty, staff, students, and

a_ Pparents that hinders.closing schools for #wo months during the dead of
'winter in the Nortn or the heat of summer in the South. But since voca-
tional education is most often housed in educational complexes that offer
many types of education (high schools, community colleges, colleges, and
universities) vocational education will lend its support and cooperation to
the administration of these educational systems, and to their efforts to
meet the challenges posed to education. This support could include the
application of the expertise of the vocational educator to the technical
problems caused by she dilemma, as well as their support of the modification
of the educational mores of faculty, staff, students and parents need to
support change.

*
And where vocational education is a separate package it will assume

! both the above plus the total administrative responsibility for the needed
changes---and as in the case of NDEA and the space age, lead education into
a new educational era.

ASSOCIATION FOR SUPERVISION AND CURRICULUM DEVELOPMENT
Gordon Cawelti, executive director

Association for Supervision and Curriculum, Development , :
washington, D.C.

My remarks are based on an assumption abou;.what the conference might
lead to--increated federal involvement, p0551blé!sta“‘Ttnat—ts—regxo"'*—ran
and office of education or state departments of education involvement. I

a4 ‘ want to start with the contention that in many respects federal effoxts in
the curriculum area have resulted in what I refer to as a patchwork cur-
‘riculum, and that we are now possibly very near the point of curriculum
overload in the precollegiate area because of a whole variety of responses
to very legitimate social concerns. : .

Many y ago, for example, at Columbia Professor Harold Rugg sug-
gested thate:%ols should respord te social concerns, and he became )
labeled a pinko by the American Legion, among others, and was virtually
run out of the country, which was saying that schools should not respond
to social concerns. Today we see the federal government funding a variety
of programs which respond in that way. I'd like to start wfth a few slides

\ ]
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to show you what I mean by this curriculum overload or the patchwork cur-
riculum. You've heard this story. Federal funds’have provided a small .
series of grants in response to the very important need of multicultural

clearly is a response to a social need. Environmental education, related
to our topic here, is funded by the federal government. The federal gov-
ernment funds drug education. Consumer education, I think, is funded.
Death education is another add-on since some think that it's. important.

By the way, it has always been interesting to me to see the discrep;
ancy between sex education and death education. When I was a superintendent
we had a grand jury investigation when we introduced sex education. I
haven't heard that kind of controversy surrounding death education. Appar-
ently you can deal with how we leave but don't fuss with the plumbing where-
by we come. Other pieces of the participants' curriculum include aesthetic
education, career education, leisure education and moral education.

Larry Kohlberg says that that's not a separate course, you just sort
of infuse that into all the subjects. That's what Ken Hoyt says about
career education, and we've-already heard that this is what you do, you
just infuse in everybody a teacher of energy and moral and career education.
Global studies is being advocated very strongly by a large number of organi-
zations as a necessity in the present curriculum; therefore add on something
-~ somewhere somehow. There's sex for those who were waiting, and now leisure

education--I've been on a panel that is hard at work at that. The National
Parks and Recreatlon Department has a good’ project in leisure education.

Now we come to a new one that we need to respond to because we're
having high costs, insufficient energy. That creates what I refer to as
the patchwork curriculum. Where do you stop? Are we at a point of overload?
That's the issue I want to toss up to you. We need some kind of consolida-
tion of the curriculum, because I frankly don't believe that the idea that
everybody is a readidg teacher has ever worked very well. Something that is
* everybody's responsibility is noﬁody's. We need to have a clear identifica-
tion of where in the curriculum these various kinds of concerns can be-
. handled. I have proposed a kind of cluster like this, where learning skills
are a whole series of experiences all kids have all the way through schoq}-
You have one series of experiences in health, physigal education, and
\7 leisure, that everybody ought to have every year ratYer than just patching
on something now and then, and all the people in the)school and community
who can add something to that help with it. That's where drug education
goes and sex education and leisure and fitness education and everything else
ought to go. As for career education, which doesn't fit in Qery well, I
. for one don't believe it is the organizing element of public educatign--
that all of education centers s around career education--some do, I don't.
It!'s a piece of the curriculum, but it's not the organizing element part.
I think Freeman Butt's analysis which puts,civicism (as he calls it) as the
center organizing eIEESnt of public education in Ameri®a is a fuch more
compelling argument n either career education or cultural pluralism.
I would argue very strongly that the organizing element is civicism or the
education of a responsible citizen. Cultural study.is a distinct need and
is usually underrepresented in the cyrriculum. The aesthetic education

A
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program that one of the labs represehted here did, started from studies

‘that showed that 10 or 15 percent of the graduates of public schools
haven't had any credit whatsoever in the _arts., I think here is where you

. use the arts to teach about a few important concepts that we want td*t(gﬂfmit

)

about our culture.

g
.

‘Finally, we have sogietal studies--and this is where I believe we should’

develop a curriculum which systematically exposes youngsters to information
and attitude awareness of all kinds. We should use whatever teachers have
that capability, whether they are science or social studies teachers, or
people in the community. So I guess my point is that if there is additional
federal money to be sagnt, what we need now is help in’ the identification

of the key concepts. And that imvolves a model that has been much used
which has the appropriate mix of scholars and public school teathers
worqug‘on curriculum development. Bruner and others have clearly demon-

_ strated that there are some concepts which are more useful in teaching than

‘ JLothers, and we should certainly be able to assume there are some concepts

about our ecosystem, about energy or whatever, which are more important,
more useful and have a broader application than others.

- -

. COUNCIL OF CHIEF STATE SCHOOL OFFICERS
Calvin E. Anderson, energy project director
- Colorado Department of Education

Denver, Colorado

”

"Words! Words! wWords! I'm so.sick of words." 1Isn't that what Eliza
Doolittle says in "My Fair Lady?" Well, I echo her sentiments. Words!
Words: Words! This is mostly what we are getting in this whole area of
energy and energy curriculum. Never has so much been promised and so little
delivered.

-

-

Three Vears ago in Colorado a group of 15 teachers put together--in
one week, ‘and with no extra pay-- a X-12 energy curri um guide. I'm very
proud te say it is still considered one of the fine nergy curriculum

guidés in the country and only two weeks ago an additional state requested
permission to reprint it. Why is it good? Because it was created by
classroom teachers to be used by classroom teachers. It contains the
essentials of energy development and conservation with practical activities
and a high degree of classroom usability.
; . N
How was that possible? local school districts loaned us the talent
and these very insighﬁful people did not reinvent the wheel. .They merely
put relevant material in focus. That was three years ago. _These.were not
words-~this was'actjon.
Recently, the federal government gave all states energy conservation
money. If it was the intent of Congress to use. a substantial portion of
these funds to educate future generations on the need for good energy
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management, I suggest the bureaucratic guidelines stopped this. Even the
special funding for energy conservation in education (EPCA) has been mis-
placed in many states and - its eventual impact’ on the education of the
Americén is, at best, very suspect.

These are more of the words, words, words that are substituted for
action.

E
. With<the lack of federal support for a continuing sound energy educa-
tional program, what can we as professional organizations do to fulfill
our roles as educational leaders? I see five areas of immediate concern
where energy education could be effective.

First, we must unite in communicating our ideas and concerns in energy
education. This meeting is a good start. We must be willing to -assist
each other and build on each other's progress. We have the nucleus of
this network now-and a number of states and professional organizations are
keeping in touch and updating each other and sharing materials. But we
want you all to join us. We don't have money--but we do have the interest.
Second, we must be less concerned about the historical causes of the
energy problem and provide viable options and solutions. : Let us not, stop
dreaming about the year 2000, but let's put increasxng emphasis on 1978,
'79, and '80. :

Third, let us motivate teachers to. include energy education in all
curriculum areas to enhance student awakeness of the problem.- "Add-on"
courses have never been popular with teaehers, but placing an emphasis op
energy education in math, English, career e&ucation, and, in every curricular
nook and cranny is one positive answer. For instance, students can redad
electgical meters in math; discover aspects of energy conservation related
to many professions in career ed, and study the economic impact in social

es. The possibilities are endless. Energy education will fit and it
does have relevance: , -

«

Fourth, let us limit the curricular research. What needs to be done
is to existing know-how that many of us have developed in various
parts of the country and put it to practical application. What we don't

need is more delay in getting it done.

Fifth, let us put forth a plan that creates an energy action force in
every region of every state. A good beginning for this action force is to
ase the school as a symbol of a good energy laboratory. This means using
the. school as a living curriculum and extending it into home and businesses
of the community. By using the resources of the schools we can train
senior citizens, boy and girl scouts, members of the 4-H ‘clubs and local
service groupe to make their commnities living enerqgy. laboratories.,

Too often we treat wise energy usage as the province of a special

- few. If we are to resolve our energy dilemma, then we must develop case

studies on these community action laboratories and constantly evaluate
their effectiveness. ,

—
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"We in education have the rare .opportunity to affect history.. We must

not fail. 1If, indeed (as President Carter stated) the energy problem is
g a moral equivalent to war, then we in education must organize for the

battle before us. In Colorado. we have attempted to do this, e have
had some excellent results. We have been able to save school d icts
money on their " energy bills and prov1de the students with instructional
materials. ~ :

Here are only three of hundreds of examples of what we have uncovered
in some of our school districts: - .

In one district we determined that when they turned on their football
llghts«it cost them $400. They are considering day games.

In another school we found they could replace the 1ncandescent gym

- lights with mercury vapors and' they would not only-get a much brighter gym

but’ would save $700 the first year, after 1nsta11at10n.

And our continuing need to train operating personnel was madé -abundantly
-clear when we discovered a custodian oiling the thermostats weekly which
threw the entire system out of balance. .

In Colorado, to-provide an effective energy awareness program, we
provide, on call, energy training audits in which we instruct people in
good energy management. )

Colleges, unlvers1t1es, and public utilities are.an integral' part of
’ our energy awareness proqram>1nc1ud1ng the development of classroom N
strategles. . {
- 4 \
Working against a largely apathetic public, we are making small but
significant'gains in this vital educational process. Where there has been
support by those in.charge, the results have been dramatic.

We yelcomé any and all federal agencies to join us in our education
of students, school personnel, and citizens on effective use of energy ana
conservation--we would even welcome s >funding. Those of you present
who remember the pioneering efforts of e Interstate Energy Conservation
Leadership workshop series put on by e states, will remember that such
a network can work, can have practica¥Xfesults, and can lead to quality
energy educational programs. i '

I- will volunteer the Colorado Pepartment of Education as a focal
point in such an activity. — Lo

To say that we must educate ourselves for good energy usage or perish
o 1s a little more melodramatic than the facts warrant. To say we must have
a’ strongﬁbnprgy education program for our chlldren or watch a steep decline

in our living standard is more realistic.

The risipg costs of ‘energy are being treated unrealistically by
educators. This cost is affecting the education of our children. This
silent grisis will prevent the introduction of any new programs unless it
is dealt . with at once. . 4

’
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In 1976 this rising cost of energy in the schools was equivalent to
the potential of 43,000 .teaching positions in the United States.

Of what value is a well-developed energy education program if there
ig no one to teach it?

Energy conservation has now become education conversation. The lamp

- of knowledge burns-oil and without 1t, it may go out.

So let us have an end to the words. The role of our state department
of education--and yours-~-is clear. Weé must take the leadership for a
positive enerqgy- education program and get on with it. The otHers will

'follow

v

.. COUNCIL OF THE GREAT CITY SCHOOLS

Edward S. Poster, Jr., member
Toledo Board of Edueation
Toledo, Ohio

The purpose of this conference'must be to illuminate the cataclysmic
events of our day-‘and to anticipate those of tomorrow so that we may develop
plans of action and not merely be forced to react to events as tHey occur.
‘Hopefully we can develop some alternative programs so ‘that we can have some’
.flexibility as we are forced to deal with the unpredictable aspects of our
future problems. One example of such unpredictability would be the weather.

[N
I

For schools there must be two aspects in this planning:

1. Develop. plans and establish priorities for operating a continuingv
educational function in times of limited resources. (\

-2. The development of a curriculum which will prepare the youth of
' today to live in the times of change we can see looming on the
o near horizon. -’

N -

A recent 2-1/2 year study by the Workshop on Alternative Energy

'Strategies at MIT reported: "The free world must drastically curtail the

growth of energy use and move massively out of oil into other fuels with a
wartime urgency. Otherwise we face foreseeable catastrophe. The margin
between syccess and failure in the 1985-2000 period is slim."

ertainly, as we look ahead, we can see energy being a near-term
focus of confrontation and conflict domestlcally and Lnternatlonally. in
1973 we imported something less than one-third of our petroleum require-
merits. A recent Transportation Department report. stated that we used
gasoline at an average rate of 7.1 mb/day (milllon barrels per day),in
1976--a 4.9 percent increase over 1975 usage. This increase in the rate
of ‘usage will give a doubling time of about 14.5 years. This comes at a
time when many are estimating that oil demand could exceed supply before
1985.




However great the impact of energy may be, it would be a mistake to
consider this the only problem area we mist confront in the near future. - -
The problems we face are much broader: We face a total worldwide resource
shortage and imbalance. 1In a series of articles in the Bulletin of the
Atomic Scientists (Jan., Feb. & Mar., 1976), ile Benoit asked the question: .
"In the coming age of shortages, can America last another 200 years?" He
pointed out that the "age of plenty" resulted from two events: 1) Theq
opening up of vast new farmlands in the new world. 2) The large-scale
tapping of fossil fuels which gave large amounts of inexpensive, concen-
trated energy. However, in spite of the advances made by a few developed
countries, the rapid growth of population has produced more half-starving,
illiterate and ill.people in the world. A Woxld Bank study indicated that
there are some 800. million people subsisting qn the ¢qu1valent of 30 cents
a day. - ) /

\

However, in sp1te of its limited scope, the ene gy dilemma does seem
to have a couple of virtues. It is more imminent an recently there seems
to be more public awareness that a problem does exlat—-especially in areas
which experienced a bitter cold w1nter in 1976-77. The virtues seem to end
here, though, because a large segment 'of the public-~and apparently some
polltlclans--seem to be still possessed with an illusion of abundance in the
remaLnlng ‘supplies of coal and oil. And even among those who‘'profess to see /

a problem, there is little consensus on how to confront and solve the enerqgy
problem effectively.

From the point of view of those responsible for operating schools, one
of the first matters to be decided must be the priority which schools and
education will he given in.a time of crisis. At a time when we have a
declining birthrate, workers are retiring earlier and people are living
longer in the U.S., schools stand directly between today and tomorrow.
Through education, workers can be made more productive--something very
necessary in a gerontocracy where a smaller work force must support a
larger total population. -

Any judgment on priorities must be made on some sort of a cost-benefit
basis. Past performances must also be considered. Since I am more familiar
with Toledo and Ohio, I will rely heavily on statistics from this area.

-+ More effective use of fuels--and in Ohio we were most concerned with
natural gas--can be made by changes in heating routineé and by building
renovations aimed at energy use reduction. When comparing the 1974-75
heating season with the 1972~73 base year allocations, the following
typical fuel savings were realized:

Columbus City Schools 21.0%
Elyria City Schools 27.8%
‘Euclid City Schools 19.6%
.’1_ Washington Local (Toledo) 24.5% . N .
Toledo City Schools 25.7%

- 4

(The two heating seasons were roughly comparable weatherwise.) This is a
pretty good record. ’

s
4
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From the”point of view of total gas usage, we find this sort of data:

Columbia Gas of Northwest Ohio, (1975 data)
Type of usage Percent of total load Ratio of Res./other

< ) ,
Residential 43.1 ) 1.0
Commercial . ' 12.7 . 3.4
Industrial - 41.8 ; 1.3
i _ Educational 2.4 "18.3

18.3 days of educational usage
1.64 days residential usage

12.13 days commercial usage

“one day of residential consumption
s Thirty-day total school shutdown

nun

R Daytoh Power and Light (1974 data)
_Type of usage - Percent of total load

. Ratio of Res./other

Residential . 49.8 1.0 .
Commercial 15.8 . 3.15
Industrial 33.9 , 1.47
Educational 0.5 102.3

One day of residentiml consumption = 102.3 days educatiopal usage
Thirty-day total school shutdown, = 0.3 day of residential use
T ’ ; = 7 hours residential use .

= 10.5 hours industrial use

‘ East Ohio Gas Company (1976 data) - ‘ -
Ratio of Res./other

Type of usage Percent of total load
Regidential T -48.5 . 1.0
Commercial * 16.9 7’ . 2.9
. Industrial - 32.7 ’ - 1.5
acation 1.9 ) 25.5
One day residential use = 25.5 days school use ' '/ , ,

. $
, Thirty-day total school shutdown = 1.2 days residential consumption
= 1.8 days industrial consumption

From this data it can be seen tha;‘30 days total shutdown of schools
‘would produce fairly minor changes in total gas availability.

Moreover, most schools are not designed and constructed for easy cold-
weather shutdown. Plumbing was installed with, the assumption that schools
would be used in the winter--and thus heated. In Toledo, if we were to
totally close' down our large high schools, we would have to blow water out
.of many lines--or put antifreeze in these lines. We estipate the cost at

/ a minimum of $10,000 to $20,000 per building. ot
. ‘ . )

The alternative to total shutdown sould be to keep buildings heated

to a maintehance level of say 45° F (7° c). It is difficult to maintain

1
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this' temperature uniformly over large older buildings and our experience

in Tpledo during shutdowns the past winter was that waterline® near outside
walls on the windward side of buildings were subject to freezing and in two

high schools a total of over $50,000 damage was done to such lines.

/ The body heat supplied by students and staff, heat from lights, motors,
ovens, etc. also contribute significantly in\hea;ing an occupied building.
/woledo City schools were closed down for financial reasons almost all of

/December, 1976 and heated only to the maintenance level of 45° F. They -
wére open for normal operations during December, 1975. Comparative fuel
use data shows: ' -

%

Decemberm-Schools open --32,08l1 MCF gas usage with 1015 degree

’ days recorded

.Decembex, 1976--Schools closed--42,795 MCF gas usage with 1214 degree

N ' days recérded

p

Thus, wi 19.6 percent more degree days, 33.4 percent mo;e fuel was
required © maintain a temperaturé of 45° F. This would suggest that
closing OOls, but holding buildings at a\maintenance level saves very
little.heating.fuel. In addition, this does not take into account the
increased use of, residential fuel due to the additional traffic in and out
-of houses when th® children are home. A study made by the son of one of
our Toledo architects which checkeﬂ the practices used in thermostat settings
when schools were open and closed also indicated that closing schools was at
best a maaginal fuel saving operation. -

On the basis of energy saving practices' and also energy use data for
schools_as a fraction of total energy usage, it would seem that radical
changes in tﬁe,SChool calendar would not be productive as an energy saving
technique. Since schools do play such a wital role in our society, it
would seem that normal school operations-would be indicated except in very
dire emergencies. v !

The problem of developing an appropriate curriculym still remains.
$qhools must develop educational programs stressing resource consgrvation.
Eventually this training Just be integrated into the curriculum a€all
levels--starting with the youngest students aﬁaasﬂntinuing through
graduation. Schools must recognize and help the public to understand
the lications of a world of finite resources and of the United states
as a have-not natural resource country. There must be a recognition of
the consequent limitations on economic growth as we know it today.

However, schools cannot operate or educate“in a vacuum. Strong and
positjve leadership must come from the national administration and Congress
to set the proper national atmosphere for schools to educate- the general
public.to these newly emerging. realities. At best, it will be very difficglt
to bring t# general public to realize that a national goal of resource

. conservation gannot be accomplished by someone else's sacrifices. If the
problems of reseurce -conservation are to be solved, the general public must’
accept the fact that sacrifices will be required of all segments of our .
society.

A . N

*
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It is equally difficult to-get the public to realize that some
nhecessary measures are really not sacrifices, but at fhe most inconveniendes.
For instance, if fuel economy in cars were increased to 28 mi/gal througﬁ‘a%%
better design and maintaining the 55 mph speed limit, about 1.2 mb/day of
petroleum could be saved. All that is required to accomplish this is to

take more time in travel and to accept smaller, less luxurious and, perhaps,

slightly less comfortable cars. - -2

o

Ultimately,-our economic and soclal salvatlon will not be accomplished
by conservation alon€. While very necessary in the short ¥un, conservation
only lengthens the period of utilization of available resources--it does
not increase the total supply. ,Conservation measures will enable us to

"use the fossil and nuclear fuelg§hnd our other nonrenewgble resources to
buy time for the development of new renewable sources o energy and other
reésources.

«

-

Ultimately we must develop processes for using solar energy both as i
an' energy source and as a means of developing new supplies of raw materials.
In addition, these new processes must be developed in such a way that they
do not despoil the enviromment. 1In this process of developing new resources
and learning more efficient ways for the utilization of these resources,
public education can %fd must play a leading role.

. ) .

To be able 4o adequately perform their educational and developmental
functions, urban school systems must have financ¢ial support from state and
federal sources. There must be general fund support as well as continued
partlclpatlon in state and national economic 1ncent1ve programs designed to
encdourage conservation and the development of new energy sources. -

- . ™

FORUM FOR THE AIDNANCEMENT OF STUD S IN SCIENCE AND TECHNOLOGY -

- Alan Ladwig, president
Forum for the Advancement of Students in Science and Technology
. Washington, D.C.

> —

Before getting into my remarks, I'd.like to take a moment to explain’
the purpose of FASST for those of you who are unfamiliar with our program.
FASST-is a nonprofit, educational organization working to increase student
understanding of science issues, primarily in the fields of aerospace,
energy/environment, and biomedical technologies.

-
[

v With the increasing importance placed on science and technology in ‘
solving porld problems, it is vital that students have a clear awarenes
of the issues involved. To help expand this awareness, FASST works with
both technical and nontechnical students to demonstrate our available
options, and the social implications involved in various science issues.
Our programs include FASST'NEWS, a quarterly tabloid; FASST TRACKS, a *
membership newsletter; a newd¥service for editors of the educational and
campus press; conferences and workshops; and sponsorship of studgnt class
projects and internships. FASST is an affiliate of the American Association
for the' Advancement of Science (AAAS) and the Alllance of Environmental
Education. . .
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In discussing what I think our role and responsibilities are in terms

"of energy education, I will be sharing the views of how a national organiza-

tion for students sees its role. We see our role to be supplemental to the
work a student does in the classroom and not as activities to replace what
teachers are doing. Because we are working at the national level and have

< the opportunities to monitor events relevant to energy,  we are able to come

across information and programs that can supplement what the student learns
in school, as well as give the student experiences in the "real world."

Secondly, I believe our role is to discuss energy with a nonadvocate
approach. I am sure that if you have had the opportunity to attend many
energy conferences, you have ieen exposed to numerous advocates of one sort
or another. One group of people tells you pne thing about a particular
energy situation, while the next #peaker says just the opposite. It is up
to those of us in the education field to try to bring order out of this
chaos and help the student -learn how to evaluate this large amount of--what '
is often contradictory--matérial and to help them develop a framework oh
which to make“decisions. : - ’

Thirdly, we see our role to be kept informed of the growing edge of
energy research. The rapid advdhbement of energy research, and the dis~
cussions by Cengress of the National Energy Plan lead to new developments
and new information which often ‘takes time to filter to teachers and students.
Therefore, we see it as our responsibility to be aware of these developments
and disseminate this information through our communications network.

-~

A fourth'respoﬁsibility is to g&ace energy in ajproper perspective. It

* is not just anothér disciplime--it is something that surrounds every aspect

of our life. We must develop programs and opportunities that will reflect
energy through a systems approach. R
Our fifth and final responsibility is to, know our audience and to
know what attitudes they have,regarding energy. Perhaps instead of running
around the gountrx to conferences and listening to "energy experts," we
should be listening to our students and discover what they know about energy
and how we can best help them learn more. In order to get to know our own
membership, FASST has taken a'suryggyy regarding the, proposed national energy

" plan. | This survey was distributed to all of our 1,200 members, with a

26% return rate. The results of the survey are reported in the press
release here on the front table. A similar survey will be given to the .
delegates of the 30th National Student Congress--an organization of student
body presidents and officers. We will then be able to see if there is any
significant differemce between the attitudes of students’ who have an ex- -
pressed interest in science and those who do not necessarily have such-
ihterests. ' ) -

" ' Time will not permit me to review the entire survey, but there a‘L a
couple of questions that will be of direct interest to educators. When we
asked what had been their most authoritative dnd credible source for energy
information, publications of societies and associations ranked numher one,
followed by pewspapers; general magazines; government agencies; classes and
textbooks; conferencess and industries and trade associations .ranked seventh.
When we-asked them about their awareness of energy economics, 40 idgtheir
luriderstagding was "good", 48% said "fair", and 12% said "poor". % of the
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respondents thought. FASST should be doing something in the way of an
educatfon program on energy economics.

.I would like to close with three specific recommendations that you
may find lfelpful for your energy education programs.. I have here three
covers from recent issues of the FUTURIST magazine. One cover shows an\\‘//~\\
“appropriate technology” type of environment; the second shows a floating
city over an Arizona desert; and the third shows the space co%gnization
concept proposed by Professor Gerald O'Neil. We mention these because we

ve found that many pepple take energy for granted and‘do not really
understand, for example, what the energy requirement uld be for habitats
such as the ones on the FUTURIST covers. A class proﬁth might be to have
the student select one Qf the scenarios described above and determihe what
type of energy system coul developed to maintain the soeiety.

Another teaching aid that Ags% has had much success with is the
ERDA Energy/Enviromment simulatbgf. We have demonstrated this device to
thousands of students. = The dewi e puts the student in direct control of
enerqgy productlon and allocatlon, the person playing the "game" an
energy czar. It does an exCellent job in explaining supply, demand, and
what types of trade-offs tust be madé to meet our energy needs.

: L 3 ~

The fifial resource that I.would'like to recommend is the Energy
Dfsplay System developed by the Center for Strategic and International )
Studies. This three-dimensional display was designed to help people from
all backgrounds to understand the energy situation--past, present, and
future. The charts and graphs on the plexiglass sheets give tpe student
a very real gerspectlve of. where energy comes from and how it is used.

' -
) In closing I would like to invite you to take our materials from the
"front table and learn more about our organization. We are interested in
establishing more communication with professors and teachers and hope that
you will find our matérials of interest.

T e

NATIONAL ASSOCIATION OF SECONDARY SCHOOL PRINCIPALS

.Richard E. éamberger, supervising principal
Schodack ,Central Schools
Castleton-on-Hudson, New York

There is an old saying in education that it takes about 50 years to
bring about a complete change in schools after a new idea has been .
introduced. Althoygh this saying is obviously an exaggeration, it does .
set the tone for my dlscu531on concerning education to confront the energy
dilemma. -

Three factors make it difficult tofeducate people concerning the
energy dilemma. ‘First is the knowledge ;hat educating people to change .
their values is the most difficult kind of education. Second, we must
consider the continuing lack of agreement about the immediate ‘existence of

*-‘a
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an energy crisis and its severity. And third, changes run countér to the
.traditional education which the parents and grandparents in a community
experienced in school. And people expect schools to be like the schools
they went to. . — . ‘” N . ) \’
Making a change in any traditional curriculum is difficult enough,
but what is even more difficult is to bring about a change in the values
of people. When we discuss the role of education in confronting the enétgy
problem, We‘pmst~ta1k ‘about encouraging the majorlty of people to re-
exiﬂ!ﬂz and change their values. For instance, people must examine whether
or not it is nécessary to live in the ,suburbs and drive to work alone in an
energy-inefficient car. 1Is it necessary to live in a single house in the s
suburbs? 1Is it lndeed a right for a man and woman to have as many children
as they want, or will'the Knowledge of the problems in energy bring about
a lasting change in family size as is suggested in the book Moment in the
Sun? Wlll-people ch&nge their fQesire for and use of energy-wasteful
appllances? And, will people change their habits of 901ng away hundreds.
and even thousands of miles on vacation to get away from it all? .Can we

-really teach people about the future so that they will experience a »
- vicarious future shock before the absolute future shock of loss dJf energy

which many experts are predicting? «

Another question we must con31der is whether or not there really is
an energy crisis. -According to a full page of the May 27 issue of ti# Wall o
Street Journal, this question is a very real’one. an article covering
several columns of that page was called "Selected Readings on Energy."
The article begins with this statement:. "The following is a selection of
readings on the alleged energy crisis.” _Each of the selected readings
stated categorigally that there is no emérgy crisis or presented serious
questions about the energy crisis. I must point out that a few stated
thdt the crisis would be, averted #f the price ceilings on oil and natural
gas were eliminated. On June 8, another article dn the wall Street Journal
by the director of the Cornell University Center for Radiophysics and Space
Research presents the possibility that if the carbon which exists in the
world has come from hydrocarbon gases and oils in the interior of the
earth, that we would have an equivalent of a fuel supply that would last
20 million years at our present rate of fuel cohsumption. Although the
technical aspects of this article escape me, a. nonscientist, I use this
illustration only to show that there is not unanimous agreement that there
is an’ energy problem. add to, tkis the full-page local newspaper ads apd
the television commercials whlch glamorize and popularize the large energy-
inefficient cars as if the need .for energy conservation is’ghe figment of
the intellectual's 1maglnation. We then see that indeed many people ‘
question the existence of an energy problem.as is demonstrated by the

mcrease in sales ofﬁse large cars.

*  The thir{ probl o cofisider in bringing about change is the fact
that people, py and large, expect schools.to be the same as the schools
they attended. The current backlash of opinion concerning such things as
electives, driver education, sex education, and other programs causes ,
petPle in small, conservative, rural areas to. proclaim that the schools .

. are really not teaching what they should be teaching--the bhasics (reading, [N

writing, and math). Aside from the obvious lighthOUSe‘scheol districts

< . - ¥ a————
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in the United States, there are the many rural school districts. and decaying
inner cjty districts in which education is at a standstill or has become
just A matter of babysitting and keeping students quiet. So when we talk
aboyt changing a curriculum, we must recognize that there are many diffi-

éu} es and much resistance working against change.
a Y‘ :
One more pessimistic point of view before we look ahead with some h:}e

The energy pregram which President Carter proﬁosed to Congress is not really
an energy program, but ratheg the first step in a program of conservation,
in tune with what the majority<3f'5§ at this conference believe--that we
‘must conserve  energy, that it cannot last forever. But we all know what is
happening to that program. Several®sections of it are apparently dead or

in serious trouble because they are controversial and because there has been
much lobbying against certain aspects of the program--for instance, the
failure of ;ncentives'for buying non-gas-guzzling cars.

After all this pessimism, I do believe that it is possible to develop
programs in schools which can.effect changes in people. Our school, Maple
_ Hill High school in Castleton-on-Hudson, New York, has a good example of

that kind of program. With the help of- a $30,000 grant from the federal
government, ourshigh school planned a course in environmental studies. As
principal of the ‘high school at that time, I worked closely.with four
teachers from various dlsc1p11nes to develop the concept for the program
whick we documented-in our proposal for federal funding. The project
summary says in part

k4

s
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”8;81ca11y, fhe ecology prOJect proposal intends to famlllarlze high
school students with the ecological charucteristics and problems of the
immediate community of Castleton-on-Hudson;, the adjacent river, nearby
urban and rural areas. The course will be granted three academic credits -
by the local high school, will begin for the first time in the gymmer of
1972, and will combine the distiplines of the science, social studies,
health and English departments of the high school. The emphasis of the
course will be on the fieldwork which will take students out of formal
classroom situations and require them to actually involve themselves with
their environment. Basie field egperzences will include a semi-wilderness
camping experience, gtudies of the Hudson River, direct encounters with
urban blight and community action projects to encourage such practices as
waste recycling, ZOnzng and sewerage facilities for the town. Other
projects of equal lmportance will be air pollution studies, soil studies
and solid waste disposal studies. Academically, the students will read
widely in ecological literature, political action literature and ecological
séience’ and experimentation. Furthermore, we anticipate that students
will benefit from direct contact with consultants who are experts in
specialized areas of ecologital interest. The combination of fieldwork
and academic study will produce students who wikll be able to wo:& with
- community groups as leaders, teachers, and political activists. The
ultimate goal of the project is to change ecological values and, practices
of the students and the community and to bring the ‘students to an ap-
preciation of their surrodhdings through direct experience in sound eco-
logical experimentation, practice and politics."

¢ "



\

.,

-The.philosopﬂical basis for the coursé emphasized a change from‘é%e
traditional classroom to a project-oriented:program and wi7/described in .

the proposal as follows:

.. TO MOVE FROM -
-40—minu£e classes

-clasg emphasizing one discipline

-+ “

-teaching t queNgoninated by
texts ) ) - .

-

-classes dominated by' teacher
-leirning confined to the in-
interior of the school building’
or grounds -7
L ‘
-students studying material
alien to their surroundings -
such as taigas and tundra

~investigations. that are arti-
ficial and contrived (such
as protozoan success in an
aquarium)

-all class members doing the
same work at the same time

. —Classroom discussion of polit-
ical. process '

-

-

/

TO MOVE TO -
-at-least one 120-minute class per day

-dlass utilizing four digciplines, social
studies, sajence; health, Humanities

’
-

-learning situation enriched by consulta-
tions with experts in areas such as
preservation of foreveg-wild areas;
impact of recreation ofi wooded areas
and animal and plant life; the psycho-
logical effects.of ngise on humans,;

ood additives; taxation structures

oncerning industrjes, rental properties,
mobile homes; present condition of water
resources in the Castleton-Schodack area’
architecture and renovative building;

"the legislation that exists_concerning

' the environment, multipls housing de-
velopments; community development

“

-teachers assuming t:ige rolwearner

—_—

-fieldwork in Céstleton and. its environs
comprising 33 to 50% of the course

\

-all projects directly related to the
students' immediate environs and concerns

-investigations suggested and identified
by students, and community participants
which are related to the community's
ecologic:l problems

-learners extensively involved in proj-
-ects on”individual or small group basis

-learner involvement in local politics
by attending town board meetings and -

. reporting to the Mayor's offide on
project prggress v

" -joining with town people to form pplit-

ical pressure groups

[y
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-textbook learning on legal -learning #o0‘'use the law, and to inter-
process pret the law and to write laws on the
- . - expert advice of our local officials .
. and State Senator who reside within the
e o community
-being told about resﬁonsible -taking responsible political action by
L. . citizenship |, running a campaign for the improvement
’ ‘ of the local environmental tragedies
) -being unaware of retail prac- -becoming ecologically enlightened con-
tices which are ecologically " sumers (we pay for all the packaging
and economically unsound (dis- and so-called conveniences)

posable bottles, packages
packed inside packages to be
packed inside bags)

-holding opinions without foun- -reading relevant materials which dis-

dation gn'”' cuss the diminishing qualities of life
{ -beliefs tgg# all change . =dangers of megalopolis and mass societies
and Z;%ggﬁ:is good - ‘
-enga ﬁﬁg in mindless recrea- -creative use of human talent and natural
',‘ . tion . resdurces- . !
2 -the idea that present estab- -investigations of so—called.q;opian
lishment is evil philosophies, their good and bad features
R , . =investigations of how present establish-
ment can be made to work for good
-beliefs that govermment ~-realization that 30 people can change
agencies must do all their community
. _ .
-belief in truth in adver- -dangers of thought control
, tising and mass media '
-courﬁes that "end in June” -providing lasting experience on the
, » process involved in solving himan
- problems
. J -
.=a course of limited impact -a course which by its design will
55 ' dramatically affect the teachers, com-
. munity members, gtudents and most im-
d ’ : portantly serve as a model for towns
‘ and locales which have similar envi-
. . ronmental problems because of proximity
“ ‘ to dense population areas
With 'this philosophical.apbroach to the course and with federal
funding, we began the course in August, 1972, with a week-long camping
conference in the Adirondacks near Lake Placid, at which time we helped to
Al - ‘ ’
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set the goals with the students. Accomplishments that year when there
was obviously a Hawthorne effect, and in succeedi years have brought us

to the realization that we can effect change in 2zg§1e's values by involving
people in experiential situations after they have. gained a degree of cog-
nitive understandings. We were not totally successful in this respect, but

- ;; clearly our success was greater because of this course than it would have
Y ~

been in the typical classroom. -
The accomplishments of the class are too numerous to detail. Some
examples of its su¢cess should be mentioned. The class has sustained a
recycling program for five years. Once a month paper, glass, and metal are:
recycled at the high school. This recycling program is the only one in the
Albany, New York area at the present time. The class continues water and
s0il testing for local residents and monitors the local streams and the
Hudson River. The class has held membership on The Capital District Trans-~
portation study Bicyle Task Force, the schodack Conservation Advisory
Council and several other environmental planning groups. Members of the
class teach environmental studies in the district's elementary schools.
The class has .worked for several years to construct a mini-park on a hill
overlooking the Hudson River, a study-eating area outside Maple Hill High
School, and several nature trails in the wooded areas around two of the
district's schools. The class publishes a quarterly newspaper on environ-
mental problems which is mailed to all community homes. The members of the
class have also prepared numerous slide and videotape programs on local
environmental problems for presentation to local groups. Y '

’

I am saying what is obvious to you, that we learn by doing instead of
learning only by reading, listening, @nd seeing. But I must also add that
it is very difficult in a public school system to put into effect the kind
of curriculum which we believe is most effective. The problems involved
in the environmental studies course were and are many. It has been and -is
still difficult to get the majority of students, and sometimes even teachers,
to attend those evening meetings, to do the extra bit of work after school ,
to make arrangements for that bus to take the people on a field trip, to
get that speaﬁer to come to a small school many miles from his place of
operation when there is no expense money for an honorarium, and to get
people actively involved ifn projects which cannot be solved or accomplished.
overnight. To make a program such ae_this effective requires great dedi-
cation on the part of teachers, a very\gﬁppa:tigg administration and hope-
fully board of education, and extra money. These three elements~-money,
supportive administration, and dedicated teachers--are difficult to find
and keep together because something like our course in environmental ;
studies and something like énergy education are controversial and we all
know that' tontroversy shortens the tenure of administrators, cools the
enthusiasm of some teachers, and dries up the source of money. Programs
like ours don't happen in aM¥ school districts, and will require great
locdl, state and federal sjpprt.

. 7 :

To make even a beginning in educating people concerning enérgy will
require money. I believe it is obvious that the federal government must
financially support energy education. One way it can support energy
education is by sponsoring a series of summer ‘institutes throughout the
nation similar to those set up by the National Science Foundation {n the
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last decade to help retrain teachers from all levels and from all disciplines
so that they would be able’ to infuse units concerming the energy problem in
their own classrooms. Admlnistrators must also be educated to the problem
in these institutes. Other community and youth leaders from such organiza-
.tions as 4-H, scouting, and county extension, would profit-from these summer
institutes. The'Wew York State Education Department has developed infusion
curriculum units concerning the envirornment and energy. Teachers from our
school were among those from six school systems in New York State who wrote )
these infusion units, and in addition to the separate course in env1ronment
studies, .many teachers in our school are using these infusion units in their

(jlclasses. But 'these curriculum units are gatherlng dust on shelves in many
schools. This program of summer institutes would be a beginning and would
spur people on to use units alrea&y developed. Even though these summer
institutes would be a hit and miss program, they would establish the Carter
administration’s and hopefully Congress' dedication to the idea of energy
education.

*

But in order to do a more thorough and .as complete a job as possible
in the field of energy education, I recommend that the federal government
‘set up a Comprehensive Employment and Tralning Act program for teachers who
would become teachers of energy. This program, which would be like the CETA
program, would provide higher salaries than that program, and would provide
employment for many professionals who are currently unemployed in the. United

¥ States. These people would be trained.in energy education centers which
would be set up_ in various centers throughout the United States. This
training would iake place only after a school district in the United States
had requested such a program and had selected a teacher from among a list
provided by its local county. After'the school district had selected a
person, he or she would be trained at one of these centers and then would

. spend the next two academic years within the school system teaching teachers, -
students, parents, and community groups about the energy problem. .In ad-
dition, this coordinator would be required to set up special programs in-
volving teachers, students, parents, and people from the community so that
the impact on these people would be greater. Studying the cost of commuting,
the cost of heating poorly insulated homes, the cost of living in separate

% dwellings, the cost of going on far distant vacations, the cost of archi-

tecturally energy-expensive schoolsx.nd other public buildings are ]ust a
few of the experimental situations which could be addressed by groups within
a school community. This coordinator would be the gadfly to sting people
into awareness and involvement in the problems of energy use. The cost of
such a program seems enormous and it is, but in comparison with unemployment
costs, welfare costs, publlq works costs, and CETA costs, it does not seem
so great. With such a massive program in the United States, we could have
perhaps a greater impact on education than was accomplished in the area of
the teaching of science in the last decade. The combination of federal
comnitment in the form of money and local involvement is a combination
which has the greatest chance of success in address;ng the present energy
dllemma . s
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NATIONAL OCONGRESS OF PARENTS AND TEACHERS -

. ~ ' Ann P. Kahn, secretary
. National Congress of Parents and Teachers
Chicago, Illinois .

Two questions are ppermost in the minds of most parents: In the coming
years, will schools be able to maintain complete educational programs without
. the widespread and severe interruptions and school closings which we experi-
enced last winter? Also, can schools reduce the alarming increase in energy
costs that are consuming an ever-increasing portion of the educational budget?
""Neither .can be answered positively, unless supplementary federal funds are
.available to help local school systems adapt present and future physical
Plants for greater energy~ and cost-consérving controls.

During last winter's fuel crisié, schools provided one of the prime
piths to ,public consciousness-raising coh energy conservation. Temperatures
were lowered dfastiqally in schools, even when shopping centers proceeded
+With business as usual; parents were reminded to dress children in heavier

- cldthing so that they would be comfortable in cooler classrooms; schools
- took seriously the need to keep doors and windows closed, to switch off lights
and to be sure that areas like hallways were kept at minimum lighting levels,
consistent only with safety. The constant dialogue about energy savings be-
tween families and schools made parents aware of the need to conserve energy
+in their homes. And yet parents still saw considerable interruption of
school programs in many parts of the country, and a loss of school days that
- has been difficult to make up. We became aware of a challenge to find ways
of using less?energy and still being able to keep the schools operating so
childrefi would not fall behind in their education. The greatest barrier to
" meeting that challenge is the skyrocketinq'cost of energy.
. - : . -
The American School Board Journal, in a recent survey, found that
school districts at the end of only seven months of the year had already ex-
bhausted their yearly utilities budget and that even using school conservation
measures in-which thermostats were lowered to 65 degrees in the daytime and
55 degrees in the evening, costs rosg in some systems more than 150 percent.
A study by the American Association/oB, School Administrators indicated’that
the rise in fuel costs between 1972-73 1974-75 alone represented suffi-
cient funds to cover about 43,000 teaching positions.

Parents and taxpayers are feeling the impact of rising fuel costs at a
time when inflation is severely straining the ability of local school systems
to adequately fund even the normal school budgets. Costs for all education’

. budgets con:jﬁhe to rise, and at the same time, over half the propased school
) bond refere are being defeated. Pressures of rising school energy costs
P are occurring at the same time taxpayers are attempting to meet these same
' economic pressures on their family budgets, and school systems are, therefore,
unable to make up the differences by voting additional local tax revenues. As
a result, parents and school boards have become .aware that funds intended for
classroom use are diverted, by necessity, into energy costs. And there seems
to be no end in sight, : :

‘ L _J
» . - 149 - -




%

L4

.

.

-

Further aggravatlng the problem is the declining enraollment in mahny
school districts, resulting in less construction of new and more energy-
efficient plants. Ipstead, schools face this energy cost crisis burdened
by older huildings with inefficient heating systeims, little or poor insula-
tion, aging and unreSponsive temperature controls, and a myriad of other
problems which are wasting both energy and educational funds.

Direct assistance to school districts IS needed to enable them to
restore energy efficiency in their school bulldlngs and ‘thereby to cope with
the continual drain on educational funds now being siphoned off into utility
costs. School efforts to update older facilities for greater energy effi-
ciency cannot take priority over educational needs, but the financial future
is grim unless schools can put energy needs and costs into reasonable per-
spective. :

. & )

There are some areas where demonstration grants and additional research
ought to be considered. It seems clear that more flexible patterns in school
scheduling are in order to reflect local climates and energyﬂaemands. The

~ present patterns were born out of a response of school systems to agrarian

needs to e children at home to help during the growing season, and reflect
times, now past, when energy was abundant. Neither fact is true nationwide

any longer. A conscious effort should be made to feed these altered circum-
stances into the determination of school scheduling so that we are using school
plants during the times which require the least energy resources. Tota]l school
time requirements can’reflect local climate conditions when the least heating
or cooling is required. Some systems have changed their' dates of opening and
closing, as well as vacation periods, and this should be further encouraged as
a responsible use of limited energy resources. Our life-styles must adjust to
a period of scarcity and high cost rather than abundance and waste. We need
new long-term patterns of energy usage, and at the same tlme, deal with the
1mmed1ate crisis situation. . N

As parents and as school Policy makers, we need better data on which to
base our decisions regardlng school use of energy. Is it cost or energy saving
to close schools during harsh winter? Some of the data coming out of last
winter's school closings indicate that no appreciable energy saving was made by
heating at-minimum operational levels schools that were empty of "body heat ."

- In areas where there is a push for year-round use of schools, there is no Clear
data that relates energy usage and costs to this approach. Some of the federal
legislation being considered puts schools in a low priority level should a

* severe shortage emerge again this winter, yet it is questionable whether most

citizens would rank school facilities beneath these higher priority uses.

If parents and children are aware of and truly believe the predictions
of energy shortages we face as a nation, we will be making a big step forward
in the solving of that problem. But we continue to hear conflicting predic-
tions-and see cont1nu1ng,commerc1a1 emphasis on the use of energy for mych more
frivolous purposes.' Schools and parents will accept the seriousness of the
situation on%y when the problem is honestly defined and the proposed solutions
natlonally ‘applied.
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NATIONAL EDUCATION ASSOCIATION ,

A. Donald Blakeslee, co-chair -
Standing Committee on Instruction -
and Professional Development
. " National Education Association
Washington, D.C.

As T sat and pondered the assigned topic, "Practitioners Discuss Their
Role and Responsibilities" in the’energy dilemma, I couldn't help being a
little pessimistic. In my mind, I qg}cﬁly reviewed the past five years or so.
and considered the topics that have ¢ome down that proverbial pike and headed
straight -toward teachers and administrators in the K-12 sector of the educa-
tion picture. .

My list started with modern math ahd included bilingual-bicultural
cation, ‘accountability, behavioral objectives (cognitive, psycho-motor and
affective), mainstreaming, integration, alternative schools, open classrooms,

“"back /eo the basics,” ungraded schools, career education and experience-based

+

«

career education, environmental education, in-service education, child abuse,
drug se, functional illiteracy, drop-outs, push-outs, Tit}e IX, Title III,
Title I, performancé-based education, sex education and early childhood educa-
tidn. I stopped. I thought that in view of all these aforementioned items,
perhaps I had best juh@ come to this conference and say to .all the great minds
and planners here assembled, "Get in line, fellas!" or, "Hey, just pass us by

“Pn.this one, okay? We're already pretty busy."

’ Hbiédgi: I knew that such a response would not nor could it suffice
bec use, after’all, the institution of public education jn this country must
béxresponsive to the demands of the society which sustains it and which it
seeks to serve. True, perhaps the American public may not be screaming yet;
for energy education, but it generally takes a while for the public to make

known its feelings and register its demands upon its’ schools.-

Anyone who has taken even the slightest opportunity to gonsider it
knows that energy is indeed a dilemma and:sooner or later the public will be
heard on the subject and ultimately the schools. In addition, even though

" the present public hasn't gotten as excited as it might, we in public educa-

tion by the nature of the clients we serve--the children--must cast an eye
toward the future and that means coping with the energ§y dilemma.

It would be most presumptive on my part to attempt to describe as an
individual or say what the role of the practitioners in public education,
K-12, should be in facing the energy dilemma. It would also be rather ironic,
since my everyday life as a practitioner is pervaded not with a shortage of
energy resources but an abundance, as energy developers bring to aschool
system overcrowded classrooms and a highly transient student population as .
they change the landscape of Wyoming in search of coal, uranium, oil and gas.,

Consequently, I have but words of caution from a K-12 paint of-view *3
which I can voice to this assembled group ard anyone else who will be involyed
in defining the role of the K-12 segment of education as we all face the ener

5

dilemma. . ‘

.
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Pirst, the public schools cannot nor should they accept the burden of
this problem alone.  The "dilemma" is too large.? The complexity of life in
DY America‘today can.not be denied” and certamly the public schools as presently
" - structuréd, managed and financed are a?li'eady taxed almost to the breaking
: . point ‘in"the face of" “the. demands placed upon them as I inferred-in my partial
v laundry. hst/in my opemng comments. I ., .

\ . ™ . Censequently, any role defmed for public schools must face the realit&
of the existing situation and either be ‘compatible with that reality or include
provision for certain re,stru.ctu;mg for the implementation of that role. When
education is mentioned ia: almost. any context, the American public all too often
. thinks énly of the K-lz-segment of aducition and piles one expectation upon -
another. . Hopefully,,any plans for meé‘tung' the engrgy dllema wxll carry this-
meksage. . oA

s , . S n,/ q’f - .

Second,  if the years of atte@ts at nmovatlgn and change 1n puhlic o8, -
schools have done anything except spend money and frustrate, they have taught .
one simple fact." 'l‘hat is this: If any rlan of ‘attion is to impact - upon
ehildren or be most effective in the. classrooms of this country, classroom .
\‘t:gt:hers must be involved in thgse plans from inception through development - . -
evaluation. This seems so very fundamental to me but it so often escapes
the thoughtsg,of others. Cldssroom teachers have expertise. They, can concep-
tualize. They can cohtribute frc\.g: their‘rathe'r important grandstand seat. - .
Befoke any planners or whoever it'is that will be defming the role of
education in the energy dilemma do their thing, I strongly suggest ‘they go

3 spend a day or even an hour in a third grade classroom or, a high school
chemistry class and see what it is like now--not how they remember it. While
you are there ask the teachers how they would approach" the energy dilemma and
what they think their role is. If they have time between their teaching
duties, playground duties, collecting money duties, curriculum meetings, meet-

ings to develop criteria for performance-based edycation, meetings with parents,
in-service meetings, they will tell you.

.!: ‘,,'- K

Third, I petsonally see no plan of action in ng "the dilemma" that
doesn't call for some sort gf confrontation between’ evaluation of our
society's current values which have been acquired from an energy-rich past and
thoge values necessary for life in a limited ehergy future. To most of you it
is not news that the whole mitter of values and public education has been and ‘
.can be a rather sticky subject. Existing efforts at value clarification are
really quite meager cast ,against the total picture. Consequently, if the role
of public education, K-12, is to include examination of values, let our col-
leagues in teacher preparation be alert to the need as they examine their role
in preparing new- teachers and aidmg in the professional development of others.

Fathermore, if value .examination. leads to change, someone might prepare
* .the American public to accept public education as a change agent and, perhaps——-
. . again, our colleagues in teacher: .preparation might give some thought to includ~ )
ing some work on change and its dynamics. (speaking of change, sameone said
. the other day that perhaps in the energy-short days ahead we won‘t evén be
¥ able to generate a future shock.)
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R My fourth and final word of caution frem a K-12 teacher's point of view
is really rather mundane: When the role of the K-12 Practitioner is defined,
I hope it won't be (but I suppose it will have to be) communicated to me by
tons of paper which I will have to find time to read and I hope it isn't :
. communicated to me by using such terms as “syste@ic approach™ or "net enexgy
analysis" or "holistic lifestyle accounting." If it is, I'm afraid I won't
give you a "good 10-4" because I'm budy trying to find out what's the "pits"
and who's.a "fox." I make no apologies for that because my job‘is'communij
cating with kids. with that in mind, I would also hope that if the develop-
»ment of instructional materials is to be a part of the approach to.the dilem-
_ ba, such materials would only be developed with inténsive classroom teacher
l.involvement‘using multi-media approaches and reflect the best research we
haye available regarding the preparation of such materials. : '
. Al -
] "Public dchools and teachers can Play a significant role in’meeting the,
- energy crisis but they can do so successfully opdy if that role is developed
progerly and nbt.dumped on them by either legis ve or judicial--action, with-
" out benefit of adequate resources and time to P e for implementation.
t B the.time and resources to
help develop it in conjunction with the efforts of the many other forces -which
T shape values, attitudes and opin%ons in our society. .

1

. ez 5 -
.The National Education Association, which I'représent at this conference,

.s as early as 1973 had a task force of- teachers appointed to deyelop lesson’ plans,
- teaching gquides other instructional materials related to the energy crisis.

As late as last}mbnth, the N.E.A. Board of Directors calléd-for a national

«  energy policy_.and callled on all.of its affiliates to become involved in ‘energy
legislation. The N.E.A. stands ready to help in definition of the role and

‘responsibilities of the pr?gtitioners in confronéing the energy dilemma.

» .

\.‘ Ve ind
’ . ‘ o o
s NATIONAL SCHOOL BOARDS ASSOCIATION

«

. . Nick Maravell, legisiative assistant
National School:Boards Association , ’
- "+ Washington, -D.C. . Y,
| . .
} ] ) ¥'m not going to repeat whaf was just said before, and I'm going'to '
1" totally deviate frgm my previously prepared remarks. The abstract you -have .

pretty much summarizes the statements I was going to.make, plus I have here
some testimony that the president of our association delivered before the

‘SenategSubcommittee on Energy Conservation and Regulation.h-Thig will speak
more to the questions that I am going to be addressing r}ght now., It's very

. short and very direct and to the point, so you may want togfake a copy of
. that hefore {ou leave.- . ) .
. -t , Y .
a Just to put in berspective the remarks ;'m going to~“be making now, I'm
v "going to throw some figures out to you. There are 4 b;llion square
: feet of elementary/secondary classroom instructional « There are about .
2 billion squarePfeet of area for the Nigher educationV@hstitutions for post-
¢  secondary in general. Adding that tagether, you get about 6 billion square / >
. ‘ R ¢ R L
' - = - ~ ;‘ .
| : ,
- r
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feet of educational facilities in America, and as you all well know, thesg
have to be ventilated, heated, cooled, lighted, gtc. From some studies
that have been done and from talking to professional contractors in the area
of energy conservation, I've come up with my .-own little figures as to what
it costs in a sort of ballpark figure to retrofit or improye the energy con-
servation of school faciliti'es. The figures I'm going to talk about fram
now on.ar® going to refer almost exclusively to elementary/secondary-educa-
tion. Higher education has slightly diPferent requirementsi-due to the dif-
ferent nature of the ‘buildings. 9 -
? . | 4 \
\ ,
Between one and two dollars ber'équare foot is about what you tan
. roughly judge would be the cost of retrofitting. Now this is a very, very’
rough figure because, are you going for a three-~year payback period, &
or are you going to go fpr a 20 year payback period? The more money you put
in, the longer you wait, but the better payoff in the final analysis. Let's
say you're go¥ng for a-short to medium range. .You're talking about one to&
two dollars per square foot. Now AASA, through some FEA contracts, has done
some work in this area .at 10 school sites. The Mechanical Contractors
] Association of America has done some rough estimates and thiS is what I'm
basing my figures:on. Some of the data I have is a couple of years old so
I sort of upped it a bit to take into account the fact that energy prices
havq.increased,'whichhmeans now that it's more cost effective to retrofit,
and because of inflation.. Think in terms.of one to two dollars per square

1

foot. .

- ‘t Well, now let's do some little quick multiplication. I1f you Rave for
elementary/secondary schools abou illion square feet, you're talking
roughly $4 to $8 billion of. energ servation expenditures required to

retrofit all of those buildings. Now, right now I guess roughly education
expenditures are up.to about $60 billion a year for elementary/secondary,
that's a very rough figure. $4 to $8 billion'is a significant percentage
- of what's currently being spent. Now I'm going to start relating all this to
the -federal legislatian and what the federal government is planning to do and
=~ whét they have done to date. This is.going tq be very brief and if there are
any questions at the '‘end, I'll be happy to answer any questions.
N
v Right now.the federal governmg;t is talking about establishing a
. - matching grant program to help schools cover the cost of energy retrofit. The
administration's proposal talks about a 40,percent federal share and the
.* Congress is probably talking about a 50 percent figure, because that's
probably going to be the figure that's going to be passed into law. So if
we're talking about elementary/secondary schools needing somewhere between
" $4 and $8 billion for their energy retrofit, if all schools are going to be
served -- rlow you have to realize that certain schools are going to require
- more, certain schools won't requiie anything, so we're really talking rough
fiqures here -- that means the-federal appropriations would have to be some:
where between $2 and $4 billion in érder to rgtrofit all of the'elemeqtary/
- . secondary schools. 45 4

Vv

o v
. an’ L

Now let me give a very brief sort of status,report as to what's happen-
ing right .now at the federal level and how it sért of developed. "The FEA

- started getting into the-area o energy conservation .im schools quite a while
- +  ago, back ir '73 I think it was, and there are other people in the Educational

4
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,ngégilities Laboratory that were working on it even prior to that tlme. Well, t
FEA got together with EFL' (Educational Facilities Laboratqry) and 9ave them

jka contraét and they-developed the Public School Energy Conservation Service,
which many of you m;ght be familiar with. It's a computerized energy audit -
system. What it allows you to do is to fill out some printed forms, send

tells you what you should be doing in terms of operation.and maintenance. In

e {"‘Eﬁem in to the central computer, the computer then analyzes the forms and

.

-

other words, could you change a few switches or turn off some controls or 'put
in a more sophistlcated control system to save energy at relatively no cost.
I mean we're not talking about capital improvements. It will then start to
specifz if yqu were to take all these operatloh/malntenance procedures into
account that brings you up to your maximum efficiency without cdpital improve-
ments, where should you then look for capltal improvement, given the type of

s bulldlng you have,.the nature of- act1v1t1es that occur in that building
whether it's an athletic facility or classro®m instruction, or audétorium or .
vhatever it may be, and given the energy in that particular area. What.
your heating and cooling is, what your e ectrlclty, gas, oil, coal, etc., and‘ -
sort of feed these—things all in. The tprn around time is not too long with
this, because it is a computerized system. I guess the mail is more 6f a
turn around time because 've got to send it ‘off to the West coast, but tﬁe

. cost is extremely low. $30'you can run this survey on every elementary

. school, $50 per secondary school. 1It's a relatively small investment to get

your first- -rough cut judgment as to what you need to do for yoﬁ;\gchool facil-
ities,

’

\;, . .

. o

FEA has also given out a contract to AASA, the Admlnlstratore

. Association, and they selected 10 school sites in each of the 10 Federal

regions and they did some intensive studies to decide what was needed and

what wasn't needed and developed some cost estimates.and some sﬁllary informa- . -
~——tiom-ag to the type of savings that could be realized by changing the phy51cal

plant by making capital 1mprovemehts. ~ ) '

-~
>

- I'm going to have to cut my remarks very short, I have one minute} Okay.
In one-minute let me suggest that you take some action in terms of the appro-
Priations situation. Right now Senator Pell has a bill that he is waiting to
bring up to the floor. The situation is very compldicated right now, and there
are a number of energy* committees with jurisdiction over federal leglslatlon.
.There's the Interstate and Fqreign Commerce Committee in the House; there's '
the Educatlon and Labor Committee in the House; * there's the Enpergy and
Natural Resources Commitiee in the Senate; agd then there's the Human
Regources Committee in the Senate. They're Hiving a problem getting\this all-
together and they've got various approaéhes. ' . - R ’
I N p-Q
In addition to that, the White Housd propd®al, which comes out of the
Schlesinger energy group, is really just an energy proposal and any 1mpact
that this has on education -is really secondary to their primary concerns which
are economic and international relations. We have met several times with the
white House and this has become crystal clear; that the energy, people’'in the.
White House are not viewipg assistance to the schools as a way of improving,
education and keeping the schoolg open. They're v1ewLng it-as a way to accom~
plish a total economic and international energy ‘'situations

%
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R ‘What I would suggést any of you to do here would ‘to talk to your

K fedefal legislators; invite them to your schools, invite the press along,

// show them what your energy problems are, collect a 11tt1e information, get:
your business managers t§ find out what your energy costs were for the last
3 years ‘and show what's going on. Maybe tdlk.about some of the improvements

' you'd like to mqke if.you had, the money to do it. . Talk about the problems’
of raising money‘ Talk abOut thq bend 1ssues. ’ .

- .

d

So I thirk thése are the sort of thlngs !‘h.could do in order to try
to elevate the appropriation level, .in order to get more money ouf, to the
schools. Right now the White House proposal sets the maximum appropriation
"at $900 million divided up along-public and pnlvate schools, univer51t1es ahd .
hospitals. Out of this, schools might get $100 million a year. “fhe Pell bill
would put that at $1.5 billign over 3 years for elementary/secondary and post-
secondary .institutions. I would say that if you could do anything, argue for
more money. : .
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SESSI ¢ POLITICS OF ENERGY EDUCATION
L4

" Senator’ Clairborne Pell, chairmansgfuman Resources Committee's Sub-
committee on Education, Arts, and Humanities in tHe U. S. Senatey
gave a major luncheon address. Senator Pell authored the “School
Ene Assistance Bill" that provides. funding to schools. to offset
risi‘ng‘energy costs'and to retrofit buildings to conserve energy.
Senator ‘Pell said the primary energ?/ educators are the family unit.

The education community, representi;ng some of t’ worst offenses in
. ng «waste, shduld be working in cpnjunction with the local communi-

‘ties in’resolving the enetgy dilemma.  Noting publié apathy tdward the
energy crisis and the continual increase *in consumer consumption pat-
terns, Pell noted: "Our progress is still more.symbolic than funda-
mental.” He concluded that the energy batitle "needs td be fought in
public debaté and in the media, not if academia.” '
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‘ POLITICS OF ENERGY EDUCRTION . T e
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J . . Senator Claiborne Pell, chairman, Human Resources
Committee's Subcommittee on'Education, Arts, and . : : ) .

_Humanities, U.d. Sehate

‘
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- W:.t.h a?l the talk there is now about the energy crisis it's easy to

\think we're finally coming to grips with the problem. In.the past years,

<" especially, this concern has developed into a major -issue. The press has =~ . .
heavily covered ‘energy news and every aspect of our life has been changed oo
in some way by this new conceyn. That is the reason for our being here \

today. We're concerned about what education 'can do to adjust to the chang-
ing energy scene.

_ We have many difficulties before us on the way to change, and I would 4
x * like to talk about them before I talk about what we can do. There are so
’ many problems, and they aYe so sérious; that I'm not sure- how effectivg
* educators will be in_dealing with the energy crisis. .
.

, . -Pirst of all, the roots of the energy crisis run deep., This crisis
developed largély because, energy was taken for granted for so long. While
we were not thinkings the pressurds just grew urtil they exploded. Popu-.
lation growth and industrial, development are the major elements. In 1930
there were' two billion people on the Earth, and by 1960 there were three
billion. Pollowing, the trend, in the year 2000 we will have six billion
inhabitants on the globe. Our energy con tion has multiplied at"an

3 even greater rate. This is, simply, the gen¥\sis of the problem. .

k]

_There is a terrible mathematics at ‘A‘.H
been clear for a long tiﬁ'; yet, only now are
§ realize the profound nature of the energy crisgi

‘e

’ ’ .Only now are we hearing the warnings atdrs are worrying about

the strains /each new winter will put on a ~ shaky school budgets.

We've heard stories about schools ‘closing “own béc,ause of the harsh winter,

BN some permanently. It's an dncomforting picture. Then not only do we hear - ° °
about the physical consequences of the energy crisis, but people are talk- ..
ing about the philosophical changes that energy shortages will bnng We )

. may wake up tomorrow, as some prgdict, in an energy short world. That. °
would require a new set of ideas‘oecause such a world would be a totally
cl:nnged place from what we knaw. -

e. Thesg figures have , .’
ucators beginning to

N

‘. * vhat%oncerns me more than this type of speculation, though, is that
- we did not see 'this probln coming befdre it hit.. Then again, since the
" nation and the world first felt the energy crungh, why is it that we have
done so Iittle? We pust agk ourselves those questions. I can see how we
did not foretell the problem. Nobody did. Yet in the years Bince the - . 2

R crisi® developed why has no strong action been taken? We just haven't N
) shown' the organization or the desire to make hard decisions.on the cHoices -
4, " that must be made. Because of that Pack of resolution our short-term pros-

-

L . pects- are grim. ) -
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Perhaps we've been slow to move because we've done relatively well.

In spite of some hardships America has cage out of each successive energy
crisis n an even keel. Compared with other.nations, we have weathered
the storm extremely well. That has made the energy crisis bearable. In
fact, next to the problems of other nations the picture for us seems almost
rosy. :

'Then again, we have always relied on our power to buy, or our power
to invent. That has been our way out of every crisis. It's almost the
credo of the nation, that we can make our way through any problem just by
working harder than before. That is how wefre thinkingnow. But, it seems

" that soon we won't be able to buy enough enerdy at any price, and we won't.
have invented a way to replace the resources we've used. So, at last, the
numbers we ignorﬁi'for so long have caught up‘with us. J

We are presented, then, with onélof the clearest and most important
decisions this nation has faced. We must learn a new way of doing things.
, We must carry on at work and at play without burning through our resources
as we do now. We must’ learn frugality. ¢

13
In spite if this great need, though; in spite of all our efforts,
the political, economic, and social climate of this country is sttll
against a national energy program. We can't seem to unify public opinion
on this issue. I see small changes here and there, and there are the many
economic consequences, but that is all. Our progress is 'still more sym-
bolic than fundamental.

. »

Respondinq to this challenge, many educators want to put us éﬁ the
road towards a sound national policy by changing the nation's thinking.
That is the principal behind energy education. As President Carter called
on' us to wage the moral equivaléht of war so they want to inaugurate a new
moral education. That brings us right againsf one of our bigg?st problems,

I have’ found that the strongest influghce on young minds is the en-
vironment at home, not the environment. in the classroom. Parents have
more impact on edudation than do teachers. Over thé years Congress has
tried to disprove this fact, But our efforts on that line have proven
nearly futile. We give students accelerated courses over two'semesters,
but they slide during the summer. We spend billions on richer schools
and special studies,‘but we are still not sure of the results coming out
of all that expehse.’ We have especially failed to make up for the dis-
advantages chi n from the poorest and weakest families suffer. It is
too much of rier to overcome. .

What success will we have in teaching students frugality when the
commercial world lives on the principle’ of bigger and better? What are
. our chances of competing with television, a largely wasteful thing in
itself, which promotes excess-to the nth ‘degree. o &
. Cbnsiéer the average household. There will be one car, if not
or more owned by the family, the.kitchen will be full of electrical a
-antesy and every aspect of home life will be eased by Mabor-saving cgn-
veni s like chain saws, power lawnmowers, and automa ic dishwas
This i8 true even with some of the pdorest, families which is why almost ,
as many homes in the United States have television as have indoor plumbing.

N
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It's not even enough that ‘there are so mamy ways to waste energy
because we are becoming even more proficient at if. Long ago we added a
motor to the lawn mower so thbt it didn't have to be pushed ‘by hand. Now
we've added a seat, a gearbox, and& wheels' and the suburbanite can ride
while he mows his front lawn. The crowning element is the automobile.
Americans continue to buy oversized.and luxurious cars, 1It's the national
mania. We've only lately cogpoundea the fault by overspending On recrea-
tional vehicles, vans and exotic cars loaded with con;ptcuous gimmicks; :

~and in spite of rising fuel priceé and- government urgfngs, not to mention
healthy promotional rebate programs, small cars don't sell. Even more and
more sports are depending upon motorized vehicles today. Néw snow—mqbiling
" oxr dune-buggy riding are the rage, so instead of getting out'and exerc131ng
« Our limbs we are sitting on our behinds instead. : .

" Then, too, education has'alwayq been advertised as the way to the
better life, and educators hdven't been above promising material rewards.
Because of that.education has been seen as a way for students to learn

' what they need in order to get what they want. ‘ In other words, educators
{ have helped make our society materlallstlc and wasteful. We may be recos-
N sidering now, saying that less is better, but. it' s g01ng to take a lot of
work to make the change. Even then, I' m not sure if our tonstituency is
going to buy the idea.

Because of these problemslztncan't think that an extra hour a week
or fLifteen minutes a day in clasgfiill do much to overcome all that has
gone before. So when I think df'wﬁgt schools can do to instruct people

~ about energy, I can cdhly think that we will fail if our efforts are
- limited to the'classroom. This is a battle that needs to be fought in
public debate and ip the media, not in academia.

I hayé often argued that schools must get out and work with their
communities; to combine the world of education with the worl‘of work or
to salt classroom theory with practical experlence. Now, I'm saying that
the contribution schools and colleges make to the public debate on energy
will succeed only to the degree in which they involve themselves in the
marketplace outside of the ivy-covered'halls. - »

"Faith without good works is dead," Cervantes wrote. I would trans-
late that to say that unless we make sure our work holds in the home and

')\s out.on thg street then we shall have done nothing. Unless'we do that,
and unlegs we.set a good example by our acts, then we shall fail.

That raises the final and the most damaging question about our
ability to lead the public debate on energy. Of all the sectors of our
national tife, of all the branches of the economy, education is one of
. the most energy-wasteful. Two years ago one of the federal energy agen-

‘cies conducted a test of our cities. Whdt they found was that the educa-

tion industry was .one of the worst offenders. I think most of us know
< this so the details need not be repeated. The.principle, however, is

.extremely important. -

1

If we a;é going to set.ourselves as an example for others to follow,
then we are going to have to do a lot better than we have done before
.because our record is terrible. .We should, as the Bible says, remove the .

~ 03
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plank from our own eye before we try to remove the speck from someone
else's.

¥ Instead of acting, though, we dabble squabble over jurisdictiomal
- rights. 1In spite.of the fact that we have had established energy committees
for somg three years now we have yet to pass one mazor piece of legislation.
This is especially true of Congress, and brings us to yet another problem.
I am painfully aware of this failure because legislation of my own, legisla-
* tion to help schools conduct conservation projects and meet the energy cri-
sis, has become mired in these arguments. I will pass over the subject by
saying that I hope for better, and I hope that the chance we have to imple-
ment 2 national energy policy isn't destroyed through continued bickering.

With all this, a lethargic public, a poor record, and a failure of
leadership, there is only one thing to do that is the thought I must ’//
leave with you today. The educational c ity must see to its own house. /7
We must do conservation work on our own and we must set an example, because '
it's time to put the enerby score for education'bn a par with the rest of
the nation. This type of work, simple conservation, is what will do educa-
tion the most good. That is the ihtent of my legislative work, and that is
the direction educators must take first., We need to do that just to stay
' on top financially. Then, if we have some success, we can take a look at

v . the academic side of things. As long as we're an energy sick case, though,

not many pPeople are going to seek our advice on how to be energy healthy.

, In-the end it is not what we say that will‘help this country meet the

. energy crisis. It is, rather, what we d? to meet the challenge that will

[ ’ have a lasting effect on students apd upon the whole nation. I know we all

r want to lead the way through the problems that lie ahead. That's a very

| ‘ attractive idea. We all want to be the ones to point out’ the right road

; tq follow. What the nation needs, though, is a working> examplé of 'energy

| conpservation. We must prove that academics tan be practjcal and save en-
ergy. We need to graduate technicians and engineers to meet the crisis. -
Finally, wQaneed new scientists to develop the sources of enerqgy that will -
keep us going into the future. ’ ‘ ’

|
f .

| Xs you conclude thig conference then, think hard about the role you

; thke. Don't limit your interest’ to talking about the glamorous ways-in

| which education can be involved in ‘the national energy debate. 'That's

W too easy. 1Instead, look to the quiet long-term effort which, though

E unglamorous and self-effacing,#will take us into the future. ’/} .
! - Vel s . ‘e

| ) That is where our best hope lies, that is where the rewards are,

E . and that should be the challenge we set before ourselves. >
| .
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SSESSION IX: CONFRONTING THE ENERGY DILEMMA

* ’ .
Several nationally known research and development experts described .
current instructional programs, and others under development, that
are designed to assist educators in teaching about the complexities
- of the energy dilemma. Panel members ingluded:

American Association of Publishers .

Sturges S. Cary, editor-in-chief
School Division M
Scholastic Magazine .

Energy and Man's Enviromment

' John C. Jones, president
Energy and Man's Environment . Z
Portland, Oregon - .

and
Edward Dalton, regional program director
?hr West Laboratory for Educational Research and Development

Bela H. Banathy, director

Instructional and Training System Program: {/

Far West Laboratory for pducational Research and Development
San Prancisco, California o

Learning Research and Development Center

osAudrey Champagne, co-director -
Individualized Science Program

learning Research and Development Center
University of Pittsburgh

_ National Science Teachers Association
John M. Fowler, director of special projects
Natipnal Science Teachers Association
Washington, D. C. . ,
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Ny AMERICAN ASSOCIATION OF PUBLISHERS
« A . £ .
b Sturgeb S. Cary, Editor-In-Chief, School Division,\\

Scholastic Magazine N

. . ’ . % .
How to Get the Energy Message to Students:; A Publisher's Case Study .

I suppose Scholastic wouldn't have been invited here exceét upon the
assumption that what we're doing about energy has some relevancerto others'
. problems. I hope it will work out that way, but I'm not sure. No doubt
. alk publishers think their own opetations and problems are unique, but I sub-
mit Scholastic is a little uniquer than most. Our original business was
glassroom magazines only. On that stem was grafted the publication of

~ paperback books for children; and after -that, audiovisual materials and -
text.and supplemental text products of various kinds, though ih rather a
small way compared to many codleagues here today. This peculigr publishing
heritage Ls, I think, important in understanding the spec1a1,r%y in which

" we respond to many subjects, including energy. - .

)

It's a triple-threat, eye-on~today, quick turnaround approach.

- . Triple-threat, .because (depending on the decisions as to appropriate-
ness made by 4 corps of Jealously autonomous editors) our argenal can
bring to bear ‘the firepower of up to 30 magazlnes--five book clubs--dozens
of AV and text-type operations, Our newer science and social studies text
products help carry the ener ssage. Our "Human Issues in Science" AV
program has a four-filmstrip unit on energy, and our Science World visualé

-include a set of eight energy puzzles.

Or take our American History text program for less able readers,

- American Adventures. It illustrates our magazine-orientation that per-
meates even--our text products--keeping even history up-to-date and the
ability to switch fast to newly developing social concerns. American
Adventures came out originally in 1970. It had a section on enviromnmental
toncerns, but energy was a minor part of it. By the 1974 revision, energy
was in there with .a short chapter of its own. This was updated a year or
80 ago with some of the newet ideas for augmenting energy supplies in the
future. The section concluded: “One thifg is certain. Nearly everyone
has started thinking about energy." And the editors of American Adventures
are thinking harder than ever(zgout it too. They're right now in the midst
of plans to re-do and enlarge ‘he energy section for a new edition some
months hence. - ' '

Another weaponsin our arsenal is the ‘National Institute of Student
Opinion. Every couﬁiz‘of months it takes the pulse of some 25,000 second-
ary school students' opinions on matters both personal and public. Septem-
ber's set of poll questions will include a couple @as to kids' feelings and
actions relating to enargy. Do our readers belieJé the energy crisis is

. for real? what's being done about energy in their own homes and localities?

NISO's questiOns go out to schools through’our magazines, and then

o make stories for our ‘magazines. And it is about our magazines that I will
X . be’ mostly talking during the time I have left. In spite of our flexible,
. ) . )
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relatively quick-shift capability in text products, we have to think at
longer range there than the programs of our magazines. Each school year's
magazine program is a different one, and -all during the school year we can,
and do, make switches in that program immediatély when shifts in current
affairs bring new problems to the fore. However, each ‘year we establish
certain baselines (partly to help the promotion departhent tell a consistent-
sounding story) while leaving much flexibility in execution to editors, each’
of whom is responsible for a different kind of clientele. Since the selling.‘
window to schools (and’ about half our magazines are bought with some sort-of
school funds) is open chiefly from about February to May, the moment of truth
in decision-making comes around Christmas. time each year for the next school
year. About that time last Ghristmas we had to lay out our basic magazine
programs for the 1977-78 school year so our promotion people could have some- »
thing to write about. We reached a pretty qui¢k consensus on four main topics,
_‘'especially for social studies:. - : , - )

+

l. Women's rights--because 1977-78 is International Women's Year with
its state and national conferences.

2. Citizenship--because the National Council for the Social Studies
is zeroing in this year on citizenship edutation, and also we have a new
citizenship text program to sell.

|

. v3. Economics--where we've been pretty weak the past couplé of years.

4. Band at least equal to the others -- energy =-- on our gut feeling that
the spreading cancer of energy deficiencies in the years to come was likely
to be among the biggest factors in the adult lives of our readers -- energy *
and yhat we do about it is the yardstick for measuring the rest of the 20th
century, as one of our editors put it. .

As news publications, our responsibility is not to crusade for a point

\gf+¥iew; but to give as fair and balanced an explanation as we can of both,

or all, reasonable attitudes in'aieas.of public concern, recognizing (as
our company editorial credo says) that "good citizens may honestly differ
on important}public questions."

‘ On the other hand, by the very fact that we chose a topic for discus-
sion, we dre saying to our readers, "This is important.” And in the case
of energy, we aim to keep saying "This is important" by dealing with energy,
not in one or two big lumps, but again and again throughout the school year, .
and in most of the magazines, beginning right with the first issues in
September. I have spent a good deal of the past week reading copy for our’
+ + various first issues, so I know--here's a fistful of the stuff right here.

But I'm a little ahead of the story. Having decided t#at energy would
¢ be promoted as a major subject matter component #of gur school year program,
editors and writers prepared themselves in various ways. Our librarians {
began assembling‘energy materials--govermmental, iAdustry, etc. Last month
we held a series of seminars on economics, and devoted one '0f the days en<
tirely to the energy problem; among the specialists who joiped us for this
discussion was Don Duggan, 'a federal ensrgy official who I 'see was on one
of your programs yesterday.
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: So we decided to tell our kids about energy--a decision that meant
nothing without working out, for each magazine, its own spec1al way of
developing the subject in the light of the readership and purposes of that P
particular publication. 1It's obviously a different approach for a second
grader than a 10th grader, for a home ecohomics class compared to a language
arts class.

Perhaps the first problem is to capture the kids' interest--by relating
energy to what he knows, and what fascinates him most. We aren't above name
dropping to accomplish such a purpose. Search magazine plans a visit to
Robert Redford's solar-energy ranch Senior Scholastic has laid its own set
of energy questions before James, Schlesinger as the basis for .itg first article
and his picture is on the cover. -The energy message isn't going to get through
adequately in a classroom magazine, unless it's in forms that fit®the educa-
tional purpose of the magazine. So we make energy "do work" in ways not in-
cluded in its classical definition. We harness energy, as we would any other
subject-matter topic, as a teaching tool. We teach all manners of social
studies skills with energy, for example. A News Explorer story on the "Sunshine
. turns into a reading comprehension quiz. "Gas Hog" articles in the so-
udles magazines become’chart-and~-graph reading exercises. Search maga-
ulation game-in governmental energy and development policies demands
social science concepts to practical situations. Vocabulary
building is the purpose of Newstime's word-game with energy-related words.
Values are implicit and explicat in the energy situation. The primary grade
magazines build conservation attitudes in showing kids how to use energy wisely
in the home. For Voice, a landuage arts magazine, it's an opportunity to
teach letter writing; kids will write in their thoughts on energy, to be
published in the magazine's popular "Your Turn" column. Yes, there are even
home economics skills, as Forecast explains the heat loss from "oven peeking."

An important skill is reading pictures for meaning and interpretation.

" And how else but<thropgh picture reading could you talk about energy to a
brand-new first grader? The six-year-old may\hever even have heard the word
"energy" and if he has heard it he has no real congept of what it's all about
and even if he did it's very unlikely he could read the word, or hardly any -
other words you could print to explaln it. But plctures help- build concrete
images to form the basis of energy concepts--pictures dealing with the child's
own limited experience, suggesting that there's something in common “about what
makes a sailboat and a car and an electric traln and a tricycle go. Of course
the teacher has to help the child make this connection; and for this we have
another weapon in our arsenal--the Teachers' Edition that accompanies every
issue of every magazine, presenting background information and ideas for
teaching about the topics at the particular grade level.

.G’Our periodicals are above all news magazines--news magazines for child-
ren. So an meOrtant use of any subject matter, including energy, is ‘the ,
current affairs aspect. $o the magazines tell about the Alaska p1pe11ne,

‘Carter’'s proposed Energy Department, new plans for-harnessing of exotic
forms of energy. -

This varied actimity will climax with major articles and special issues
in most of the magazines on January 12. Why that date? Because the follow-
ing week is Scholastic's self-proclaimed "Energy Week." ]

. 5
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Energy Week will be the culmination of contests on energy subjects -
during the semeste¥ in various magazines, with thetwlnners honored in the
January 12 issues, and one winning school in each state getting special
recognition during Energy Week as one terminal of ‘a telephone hookup with a
high Washington official. Also that week, kids will be encouraged tq plan,
with their teachers, for local conferences on their own school and community
energy problems. They will invite, perhaps a local EPA official, the mayor,

the head of a local utility, maybe a gas station operator, to present their
‘views., ;

If all this works as we hope it will, we think the schools will not
only remember Energy Week, but will have a lot of good ideas for follow-up
study that will last for weeks or months.to come.

- . . / ,
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,F ENERGY AND MAN'S ENVIRONMENT . . °
John C. Jones, presidéntf"%ngrgy and Man';\fnvironment,, T
Portland, Oregon, with assistance from Edward A. Dalton,

-
L

. - 3 . )
Building an Energy Education Program ‘.
' .o R ) . ”
I am pleased to have the opportunity to be here . today, and p¥&Eent an
overview of Energy & Man?s}Environment (EME) . ™~y ) ‘

L
D aaat St Y .

s

During the past two dayé, we bﬁ%e heard many discuss}ons of edpqa- .
*~ ' . tional philosophy- and speculatipn jregarding the nature and ‘content ¥ energy.:

> = -

education. I am preased to presént ‘a prac R

energy education program; one which draws heavily “upon proven knowledge of
the teaching-learninb procgssAZﬁd is‘focused upon- the practical needs of

~  the classroom teacher. I'V ?ﬁii‘d Edward Dalton, EME's®Regional Program

Director, to join me in thi presentation. We hope our combigé&’éffort '
will contrjbute to an und standing-of.our regional program, “and, to your

~ own energy education effortg. '@ - 7. : Lo

LS

. bl .

‘Energy § Man's Environment i$ one of the nation's leading energyfgqg'\ .
conservation -education prograﬁsi‘ The goal of Energy & Man's Environment = -
(EME) is to develop an energy-literate public; one which understands and
practices the wise and efficient usge of our resources. This important
‘goal is to be accomplished by conducting and supporting a balanced and
bbjective .program for 85,000 tgachers and administrators in the U.S. EME.
began in 1972, as a cooperative effort:-of state education agencies, the
Northwest Public Power Association,” and investor-owned electric'utilities.
Initiated in Washington, Oregon, and Idaho, EME now also serves educators -
> ~in the states of Mogtana, Wyomirg, Utah, £olorado, afd Nevada., «

d . . !

, <£5 Growing public awareness of the enetgy'éilemma has resulted in an
B increasing demand for EME programs as teaching resources. During the past
' two years, EME sponsored more than 250 conferences, workshops, s§minars,
L and special programs; each designed to provide an accurate and responsible
. view of ‘the energy dilemma and its educational—implicatioms. Financial
and professional support for this "unigue - highly productive effort is
provided by industry, education, and gove nt. :

¥

- EME's organization is efficieht and.designed for results.: Policy '
' and direction are proyided by the' Board of birectors, compdsed of repre-
sentatives from industry and education. Program policy is impIemented by
the President, 'Dr. John Jones, a former. teacher and adminigtrator at both

- N public school and university levels. Direct management and shpport for
. the state program operation is the responsibility qf the Regional Direc-
" tor, Ed Dalton, former teacher and specia®ist in curriculum and instruction.
Each of nine EME regMns id managed by. a State Coordinator, all well known,,
~« T and respected educational leaders within their geographic areag? Each
coardigator is supported by .the carefully salected state training commit-
-tee. egommi%pees are gfsponsible for the Planning and copduct of the en- {

u

. ' ergy cation programs and services. . ) LA
Obviously, no education prégram p'an be zffecwive without app.'c'opri'ate
. instrugtional materials. The develophent-of unique energy-focused teaching
. . . . . ' .. “ 3z ’,
S L - . , . .' .., .,
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resources is an important compogént of the EME pqogiam. All EME materials
are designed by teachers riculum specialists, with technical-assist-

,&anCe provided By industry and govermment \experts. Each new resource is
classroom-tested/ to ensure its instructional value. As a result, EME
materials havé been adopted by school districts and individual- educatdrs
across the cguntry, and are refoghized as being among the belst available
resources fdr energy conserwation education:  Original EME materials in-
cluded a seven part Activity Guide. The Guide offers a conceptual frame-
work of goals, concepts and objectives for energy.and conservation education
as well as dozens of teachifig ideas for all grade levels. A principal EME
feaching resource is the multi-disciplinary energy conservation education
Lesson Plans. Four binders contain more than 250 complete teacher-developed
and classroom-tested lessons. The Lesson Plans are the result of a three-
year de%elopmental'precess which involved more than 150 teachers, curriculum
gpecialistsfand energy experts in eight states. Supplementing the teachin
resources are several energy-focused téference documents. These—incliude a

" energy and enviromment Glossary, Energy Films Index, an Annotated,Biblio-
graphy of key energy and conservatiom.education resources, and an annual
classroom calendar, The combination @f unique materials and careful design
implementation experiences is achieving the goal of energy literacy. En-
ergy & Man's Envi;6§ment is a unique education program; one which speaks
objectively to one of our natidon's critical needs: an informed and energy
responsible pglic. We invite all, educators to.join us in this cri®ical
task. -

- -

v
[ s -

Ed Dalton ' . .

-

/,eﬁ\\ ' Ladies and gentlemen,nI\m hagpy to share this presentation with

Dr. Jones. I will describe some Of the instructional materials more fully =

and explain the type of in-service program we conduct to assure appropriate

&

use. We are very proud of our materials and the results they achieve. -

Materials;are designed mainly for teachers, and our efforts in in-service
‘work are directed to that purpose. ‘ ' .
_ The slide presentation showed our Film Index. This is a resource
document, for teaghers. ' It is designed to help them attain the best and™ °
most up-to-date energy films. We've also prepared an energy and environ-
ment Glossary. This Clossarz is‘a_collection of -new energy and environ-
ment terms that teachers, as well as their students, need to understand
if they ‘are to participate in‘the new energy dialogue. It-is also used -
by language arts teachers for vocabulary development. We offer:an Anno-
tated Bibliography of key energy education materials. This document is
based on the screenipg of nearly 88,000 items under an FEA research con-
tract. The Sampler tHat.is being distributed to you contains at least
one page or more of each of the instructional items that EME has created.

Our progrgm has skx major topical combonents: sources of energy,
uses, conversion, impacts of energy, limits, and future. Energy conser-
vatton is a theme throughout,| although this summer we will be preparing
another Section Of the Activity Guide which will deal totally with energy
conservation. The Activity Guide was created as an idea bank and concep--
tual framework for teachers. It contains’ usable ideas for the teacher,
regardless of grade level or discipline, and présénts key concepts, goals
and objectives.\ . - . ' . .
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We have also created complete Lesson Plans. One book contains lesson
plans recommended for grades 10-12; othérs have been prepartd for”grades
7-9; 4-6; and 1-3. Each looseleaf binder is indexed so that,teachers can :
- €asily use them in their obntent areas: Each lesson plan indicateg the RN :
amount of time necessary to' conduct the activity, pinpoints the éxact ]
materials ngeded, and contains a suggested assessment procedure. ' In addi- -
tion, every lesson plan has a career educat;on‘activity. Included in each

major section are sample test items which may be used at the teacher's dis- )
cretion to pinpoint areas of weakness or strength., o v . .

- .

. Our intent was to_brovide materials that can be asily used. ,We know
that teachers are busy, that their curriculum is l&adel' and the expectations
are great. We wanted to help in every way that we could to make_ energy con-
cepts an appropriate part of whatever they were teaching. . . T R
' C m— . . ; .- ¢ .-

To facilitate implementation, EME tonducts a comprehensive regional , = .+ ° .
teacher in-service program. During the last twa years, we have conducted
250 confe;ences,‘wofkshops and §eminar§ in our 8-state region. M the .
present time, we have nine training groups. Each state has a Coordinator -
and Committee which is responsible for the planning and iqplemen;ation.d% \J
energy education programs. There are currently 109 staff mempers. - )

e

Ig'you are interested in kﬁBwning more about .EME materials or have
specific questions about our .organization, we would-be happy -to- respond
ta your requests. Please direct your inquiries ‘to either Dr. Jones or <
myself. The address is listed both in the Sampler and in our broqégre.\
John J?nes ' . . N o N e !

We are extremely pleased with the progiess that haﬁ been madé.
However, the task is immensé: -It will take all of us working together
to develop energy literacy. Ishope our ‘comments have been useful "to .o

you. - ‘ . .o 'ak_ ., " %
{ N s .
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Energy—Focused Env:.ronmé‘!&al Educatlon T ‘ < o

' I w1sh to repert on energy educatlon progectso}progress at the Far
these préjga_cts include:

e A thrust toward' wholenesp——a systeﬁ view of koth currlculum
-"~ content and curriculum deSJ.gn., ;onsequently, . .
. )
. A balanéed ‘treatment of energy and env1romne,nta1 concerns ‘in

™ ) the form of energy—foc_used env:.ronmental Zducatlon, .

. lemg primacy to the learning experlence level in the hlera}.v—

~* chical complex of education, and
-

. functional (real life) con
application. ‘

orientation to learning amd

- DY a -

-+ Energy focused.EE reflects a recent " in science and human
affairs. Jean Matthews articulated this ‘trend. when she sajd, "Attempts

- ta énf perceptual fragmentatlon and- the whole movement toward. synthesis

acq\ured tranendous thrust «as the Appollo 5pacecraft flashed back pictures

from spacé and jck the human optic nerve. The oneness of ‘the Earth and

its systems. came ough w:u;?h the 1mpact of a sledge hamer.

aQ

The need to cauprehend the systems of Earth .and the w1 in whlch they °

- function and interact-has generated an enormous impetus toward the under-
standirg ,wholeness. This challenges our long-standind* preodcupation
., with specilalized-knowledge pursued wlthm well-established. d,l.sciphnes '
.The holistic view should be employed as a complement 40 g:adltlorél re-
ductionist analysis, at the very ‘least.’ Systemlc th:.nkmg, eTﬁbray:n{g <
_the notion of wholeness' may move us toward a "state of competence from
"which wé\\wlll be able to osc.:.llate between taking apart -(analys:.s) and
fltting oge‘ther (SYPtheSlS) ‘

. We a.re concerned with the avhllébll;ty of energy-focused  envirormental
Ucatlon that would enhance the develOpmeng. of environmental/energyaware-"
ss apd literacy in the indlvidual, .ard generate the capability to make
tional Qeézs;l’bns about the private and pubhe uses of energy. ®Environ-
T menta education--as defined by the Environmental Education Act--is a cle

manife\statlon of the holjistic view, and calls for examinatipn and articu-

. . lationm of thé patterns of :,nE‘éE?ctlon of parts which integrate into the
whole. Energ\y-focused effivironmetital.edusation, as a holistje, interdis-
ciplinary effort, will enable the individual to confront the energy -

iémma frog a perspective Qholeness, and to gee the relatibnships between
e variopdficomponents of th!'”systens of humanity &!d nature to wh:.ch the
energy problem is relatéd . . .

- .
‘s‘ 4 * . R
.

%

o,




There~is, in addition, an even broader implication of, an energy-

« focused environmental education. It can provide an lmpet;>'and an experien- 4 .
tial bage for ebserving the interrelatiopship of all knowdedge and the way
thag/knowledge expresses the real world. W1th -appropriate reinforcement in'
other curriculum areas, we mrght enable learners to view holistically all
.aspécts of their lives. '

Wholeness is t e key organizing concept whlch gulded the devel nt.
of the two prqject I am to rt to you today. Sponsgred by the flce
‘of Env1:onmenthl Education-o E, these projecte were conceived in rksponke
to the Environmental Educatioh Ackt; and the -produgts developed during the
course’ of these projects will facilitate the implementation.of the Act.

The first projectfadﬂresses the desi of a set of teacher trgining models.

Two of these modqls are deslgned ip” the functional’context of energy-focused

EE;- the others -aim at fusion of BE whth science and social studies. - The two
endkgy-focused models are evelo for two distinctivel different target
grotips. The first is intehded for/®igh school teachers, who would learn to
plan and ‘implement curricula in- ghergy-focused EE., The second model is
aimed at ledders of various'c nity groups,.who would act as facilitators

for introducing energ} focused into their partlcular programs. The com-

_ponents of the models, their. ucture, and the approach to ir design’
are quite similar. Therefore,’I will descrlbe the first mod®®, and then

briefly review the second. Loy .

A T,

I

-

.

The Energy-Focused -EE- ngh'School Teacher Traxning Mpdel incl#es the
followmg components (Figure 1) y . e\‘
An Explanatlon/Orlentaunon Component .This component provides

a rationale for the model, explains 1ts organlzlng principles,
and characterlzes its target gxoup - »

The Behavioral Model displays knowledge, skills, and attltudes
relevant to gnergy/environmental awareness, literacy, and prob—
1em—solv1ng and decision-making. . .

4

The Curriculum Model specifies the varibus curriculum domains
‘(that address the desired behaviors) and their relationships.

(Flghre 2) ‘ .

. .," Py « *

9 Content Manual sets forth spec1£;catlons for the curriculum
. content of energy-focused- envxronmental eduCatlon at the high ~
gchool level. ., ¢ AN ~

. .
« - ~ . ).

'S
The Currlcq;um Management Manual provides spe-lflcatldns for
prop051ng,~p1ann1ng, 1mp1ement1ng, and evaluating an energy-
focused env1ronmenta1 education program at the hlgh“SChOOl'
level RN .

The Implementatiof Guide introduces specific¢ations# for con&
ducting. the teacher training program. AT




s
’ - ,

' / ‘ . .
An image of training implementation is provided by Figure 3.

”

.. The (C‘rrlculum) Content Sourcebook displays a research“base of
a selected set of concepts and principles relevant to energy-

focused env1ronmenta1 educatlon
“ ' wiw
‘The'Evaluatlon De51gn sets forth a scheme for the ess .

the- model

r ) - *
. The Delivery Systems'Desrgn displays specxflcatlons for an in-
stitutional 1nfu81on strateq‘~_ . . ’

~,

g

o The structure of the model emerges' as.one defines the functlonal re-
lationship of its-components (Figure 1). More specifically, the characteri-
tion of thgetarget Yroups and the specification of the desired competences
feed into the design of the curriculum model. The. definjfion of the content
. emerges frcm an interactive consideration of the curriculum .model and the i
potential content. All of e above are considered in the de51gn of in- "
) structional arrangemeénts. el of training implementation emerges as we
speculate about ways of presentlng a teacher tralnlng ptogram to be based ,
on the’ specifications displayed in the;yarlous components of -the model.
The design of evaluation and delivery systems looks at the entire model.

~

what has‘merged from our model-building work heretofore may be )
viewed' as the model of an ideal system of energy-foctused EE. This- mbdel e e
can be con51dered generic to a variety of operational models, which can :
be derived, from the Ideal system as specific constraints %re introduced. 1
Constraints include: thq motivation, level of present competenCe, locale
and acce581b111ty of the target groups; time availablg for tralnlng, in-
structional/learning resources now available to.mediate the content; zp
sources avallable to’ support the additional development of instructional/
v . learnlng resources; and institutional constraints on infusion/delivery.
In view:of all the above considerations, we can. select various proqram,.
conflguratlons and design operational models. ‘
T e
We expéct to, have such an operational model completed by the end
of the summer. Our next st®p ‘then would be the development of ‘a teacher
tralning pyegram, based on and 1mp1epeﬁ%1ng the operatlonal model.

-

L4

The second model portrays energy-foSused environmentai educatlog
for community leadership dévelopment. Tﬁﬁ purpose of this program is
,two-fold: (1) to.preépare community leaders to m;ke bdoth publrp and pri-
vate decisions compat;ble ‘with energy/environmental awareness and ldteracy, 4“
and (2) to enable them to cbtmmunicate such awareness/llteracy to the group
with which they are wOrklng. The ,gener form of this model has been de-
veloped already, and we have had opporftﬁlty to test the model with poten-
' tial users. - - .
L] . . . , 3y .
The currlculum domalns conflguratlon -of thls model is dlsp;ayed in __
Figure 4. - . e

[

[} »
. 3

The second projeet‘on which I wish to report iﬁvolved the desigg
and pilot ‘testing of a model for linking environmental education in’
schools with programs of the environmentally-orientgd informdl education

L . { » e
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sectors. Cohducted under a grant from the Officé of Environmental Educa-
tion, the project has focused on energy education. .
!/ - - ’ .
‘During* the course of the project, we desigméd a model for linkage
and ‘mutually-supportive organizational arrangements between formal and
informal educational programs and personnel, in order Eo,enhance.thg}r
capability and efféctiveness in.conducting environmental education programs.

- .

In® the design' and pilot tésting of the model, the informal sector. was
represented by Boy Scouts of America, whose environmental education program
can reach.more than S,OO0,00b people nét}onally. The Scout program now in-
C¢ludes an intensive energy education effort. The formal sector was repre-
sented by 3 school district in the San Francisco Bay Area. Perseonnel from
.participating agencies devplqpaidlinkages and formalized}cooperativg arrange-

,nents which'have been implemen on'primary, intermediate, and ;econdary
grade levels, and in.all three brancheS'of.Scoutingzg -

“ I

. N . 5
The implementaqaph of the model has led to three major outcomes:;

Infusion of the energy-focused environmental education curricu-

. lum of the school into the program of informal education sectors;
A . - and thus, the enrichment of those programs as well as the ré€in-
- : Cein

forcement of the formal curriculum;
! ‘ » v . .
Ipfusion of some enefqy-fgcused_environmental éducation program-
© content and approach from the informal education secter into the
" écurriculum of the 'school; and thus, the enrichment anfl extension .

A of the formal curriculum; and, .

8 ‘ ¢ [y

1
Th$ joing design, development, and implementation of %nergyw
focused é&nvironmental education programs which benefit] both thé
© formal and informal sectors. : . %

The pilot testing qQf tﬂ; prograg was completed last moplh; épe re-
sults have guided thé development and, refinement of the’ linkage mpdellagd
relevant procedural guidelines for the planning, implémentation, and eval-
uation of linkage and cooperatiyg arrangements. : 5

) - H

-

. . .
¢ In closing, let me return to the notion of "wholeness”.

Ourjcurrent

educational curricula are highly fra

gmented and compartmentalized'into sub-*

jects and disciplines. This ‘may be one reason why
relating schooling to real. life.
a qyality of conceptual and functional wholéness.

focused envirdnmental education offers a holf&tic f

studdnts have difficulty

Many of us feel that educatiofi &hpuld)have

I suggest thatgepergy-
ramework for organizing

curriculum.

It could become the overall functional context, relgvant to

real life, under w ich ‘other subjéct-matxer areas might- begin to ﬁuée‘into
a"more integrated.cyericulunm. o - !
, L *

.
s

.Q A

“

. &
’ —
R ’
1y ]
. " . i
- 173 - s




4 meuns RESEARCH AND Dmropmsu'r CENTER ) T

Audrey Champagne & Leo E..Klopfer, Individualized Science

Progzam, Learning Reséarch and Development Center, d i
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Criteria for Effective Energy Education : T . g

— . - ‘ . . r ¥ {..
Introduction - . . . B !‘ . ‘

In preparing this paper we had in mind the .needs of thase individuals
who must make'aec151ons concérning instructional materials and programs for
energy educatlon.1 In partlcular the paper addresses the needs gg/three
kinds of decision mazers. persons responsible for purchaslng or selecting
e ergy educdtion instructional materials and programs (gurchaé!rs), persons
rejponsible for allocating'funds for the development of such materials and
programs (funders); and persons actually responsible for designing such

_materials and prox programs (designers). Contained in +his paper are the gque—
lines that will aid (a) purchasers in analyzing and evaluating instruttional
materials and programs, (b) funders in analyzing arnd evaluating proposed
specificatlons for the development of instructional materials and programs, .
dnd (c) designers in planhing for and determining specgfications for the v
development of instructional materials and programs.z-

.

——— - e ———

The paper~out11nes a process that can be applied to the analysis of
desi of instructional programs and materlals. We also discuss the role .
_of values in decision-making, with spec1aifempha51s on the role of values @
in maklng decisions concerning energy education. 1In addition, the paper
. presents_some of our criteria for effectiVé\pgegrams and 1nstruct10nal
rmaterials for energy education. .

N -
-

i .
Both in analyzing and desigping instructienal materials, carefulIy
conceived procedures are necessary to insure-that attention has been pald
to each aspect of the materials. The progcess of ahalyzing instructional . ’e
materlals requires the systematic ?atheq;ng eof~information, while the pro-
cess of instructional design demands systematic attentien -to the multitudin-

- ous details involved }n the conceptualization and productloh of instructional’
materials. Extensive lists bf questions, comprieing a major portion. of, this
paper, represent the means by which theEanalyzer can glean appropriate infor-
mation from instguctional materials, by which the designer and,the funder
can check td see that 8pec1f1cat10ns for proposed'materlals@are complete.

‘ 3
The questions have been organlzed 1nto nine tables, each of which per-
ins to one of nine major comporrents f 1nstruct10na1 programs., In our o
o erience, not all decisions concerning instructional materials rely on g,
. 1nforma¥19n_abou¢ all nine of these components. Figure 1 illustrates ofir
. experienice in regard to the jmportance of each component for different types
;‘ ' of educational decis Iﬁimaklng. Decisions made by funders or purchasers of “
* instructional prog and materials ‘re generall}l based on information from

/ only seletted components. On the other. hand,' designers of instr&ctlonalv~\-

terials and Rrograms must have information related to all of the compbnents

Designers, purchasets, and.funderu differ .also as individuals with
N regpect to the relative jmportance they glve to each component in the de- Y
* cision-makihg process. rexample, it is generglly the case. that several
competent designers will make varyirg decisions g%qperning the’ desi‘p of ’

A / ‘e “ 4 * * . . t 4
L) v
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with a purchasing decision give prihary consideration to the cost or physi-
" cal appearance of the instructional materials. Others faced with making
‘the .same decision will focus their attention on the ease with which the. . *
materials, can be implemented -irt the'class!txqp or on the demands that the

progtam places o the teacher. Only the most sophisticated of potemtial - .
purchasers will base their decisions on'the more technical aspécts of the ’
materjal's design--for example; the use of principle; of instructional !

possible, to carry out sophisticated analyses of materials of the sort that ~

would dqtermiqe, for example, - how well thedmaterials fit the educational

goals’ of the school system. , . . ) . '

R . .' ’ Lo -
Individuals faced with making sfunding decidions often give primary . . ’

consideration to the designers' régutatioﬁ, the completeness of the develop- . /

ment plan,.or,the appropriateness of the proposed materials fox thg target
populat%on. " Publishers, for'examplex base many of their funding ,decisions
on the‘Fost_of the product to the Purchaser and on the &ize’and characteris-"
kics of the pdtential user populationg Often funders must raely on the ex- -
pert judgment. of the designers in regard to the more technical decisions .
related to. instructional design. ' Just as with potential purchasers,. it is
sometimes, but not oftén, the case :iat
,most: competent designer and can make_qg;e substantive analyses and evalya-.
tions of specifications for instructional materials on a¥l of the components
toward which the questions presemted in this paper are addressged. )
’ B

gathering of information, a ne¢essary but not sufficient condition for
informed decision making. We bdlieve that, in-addition to information,
wvalugs are central to all decision-making processes, including, those in-
volved in'the processes 6f designing, funding, and puréhasing energy‘éducq-
tion materials and programs. 1In design, for example, decisions are made
about the rationale for thg+program or materials, the gontent, the pack-
aging,- the student activities, the teacher's role, and mahy other matters.
The'decisions that are made reflect the values of;Xhose who make them. A
certain program may, for inétqnce, devote conside }e attentiop to teach- _ .
ing children about the amount of coal and oil in the earth but little space 1
te the question of how alternative sources of energy fmight be developed. -
This distribution of content suggests that the .designers have placed more
value on knowledge of facts than on knowledge of processes. Decisions
about. content ma§e by an energy education pregram's designers reflect par-
ticular values. 1\ I . ‘

a matter of making decisions hased on values. In purchasing,.decision® are

- made concerning which materials will be selected, how they widl.be used, *
with whom, etc. Because choices exist, decisions must ‘be made. The amount -

of time and money a school district is'willing to expend on'energy educa-~ )
tion reflects the value that the schtbl district place$ bn‘anergy education. .
Additional considerations in the selection process also reflect values; for

5 - ¢ <

a . v ’

pasticular instructional materials even when each person's . decision is.
bagsed on the same information. a1l competent designers will, hoyever, be
knowledgeable about the parameters of potential decisions related to each e

' component and will be able to provide rationales for the decibions they
make. A more concrete illustration of this principle can be seen in the

context of decisions made by materials purchasers. Some individuals faced: BN

theory in its design. Most purchasers find it Very difficult, if not im-

funders are As-knowledgeable as the

’

The questions in_the tables provide a mechanism for the systematic
. »

. ‘. * ‘ . . . L]
The process of saelecting instructional mater;als fox pugchase is also

¥
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example: Should the materials be individualized?
consergation? Will they deal with politiéal and ec
tions such-as these consider values,

community who will use the instructio
worthwhile, "good."

Should they emphasize
onomic issues? Ques~
that is, what the school and the
nal materials judge to,be important
) -?-\4
education are value-ladén, we
alues inherent in instructional materials
be explicit. 1If they are, the work of persons who must make decisions about
such materials--whe;her or not to fund a development project, whether or not
to'purchase materials for a school, or a similar major decision--will be
y facilitated, by allowing these decisions to be made on a rational, informed
badis. For the same reasons, we feel that speci

fying the values intrinsic ‘
to the materials.will also aid the designers in(their work. = .

! {

~ Because decisions made about energy
believe it is important that the v

. The functions of information an
sion-making process and, therefore,
ties.. The Questions we pose for 'yo

" of the information that the answers
energy education we put forward for
of our values. One of-
Also, we belijeve,
play a significant
dilemma.

"V

d values are interactive in the deci- bl
can never be treated as discrete enti- !
ur use, our discussien of the importance
contain and the criteria for effective i
your consideration are all reflective l
our values is a high regard for public education.
that the proper kinds of instructiomal materiald can
role in enabling the nation to cope with the energy
&

Some persons may challenge this assertion,

doubts siém’fgom‘a failure to recognize the pote
ments in the freld of instructional technology.
technology thaty have becomé known, codified,
in recent years can be successfully applied t
and analyzing educational materials.
past have failed ‘because these principl
appropriately applied in the course of

. too, well-designed materials have faile
plemented or even poorly matched to the
purchased them. "~ Considerable e

but-we suspect that their
ntial of recent develop-
Principles of instruc%nal
and validated through res ch

0 the processes of desid%ing

Many instructional materials of the

es were either not applied or in-

the materials' development. Often,

d because they were 4mproperly im-

needs of the school system that '
xperience has been gained.during the last

decalle and a_half in designing, analyzing and- implementing instructional i .
mategrials. Such experience now makes it possible to suggest with‘ some ‘

‘ assurance necessary conditions for the design, selection,
tion of affective and successful instructional
value also the application of systematic proced
analysis, design and’ implementa

and implementa- :
materials for schools. We !
ures to the processqg of .

tion of instructional materials. ‘ ) ot

/ \ . . -
éiJ'ﬂ These' are our values; they determine our criteria for instructional

materials. The questions in the “tables reflect the application of some
»f our values to the process of establighing criterda, Consider for ex-

ample question _B.9 in Table 1, "Are thére explicitly ‘stated objectives
& corresponding to all the program's goalg?" Re

design process,' wa would include the p

answer shoyld,. however, result in/ &
further analysis of the instructional materials/in order to determine if

the fupctions served by behavioral ebjactives.
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The illustration in. the preceding paragraph is 4ntended to emphasize
that the particular answers that result from the application of-the ques-
tions presented in our.tdbles to any particular\instructional materials .
do- not detefmine in themselves the potential effectiveness of those mate- “
rials. The information resulting from tRe answers to the questions must .
be considered inh the context of criteria which you set, based on the values
'you hold., In the following discussions of issues relating to components of
instructional materials, we set ferth certain of our criteria, but you musqf
set your own criteria after considering the issues we raise. ’

r

Ratjonale, Goals, and Objectives

Before discussing our criteria for the rationale, gpals, and objec-
tives of energy education programs and ihstructlonal materials, it is
nedessary for the sake of clarity tq indicate what we mean.by the terms’
"rayionale," rgoals," and ”objecti:;?.”; For our purposes, the rationale
of a program is a statement that explains such matters as why the develop-
ment of the program was undertaken, what societal needs the program,was
developed to respond to, and what were the underlying assumptions of the
program's designers. By "goals™ we-mean, simply, the broad aims that the
program_ox,;he,materials are designed to achieve. The goals of a-program @
of energy education presumably would include such things as increasing )
'étudents'\kgowlpdge about energy and changing their behaviors related to
energy consumption. Objectives are much more specific statements of the
outcomes 'that various parts of a program are designed t6 produce.

becisions that must be made in the gourse of develdping ‘or selecting
energy education materials will be facilitated by the kinds of informatioh
that are available;jzfcarefully thought out and written, statements of ra-,
tionale, goals and objectives. Because of the value we attach to develop-
ing &ducational materials systematically, and on a rational basis, the first
considerations in this development, we believe, should be those' surrounding
.a program's rationale, goals, and objectives. The "pitty-gritty” decisions
about the development of a program--will it include manipulative activities,
wi dia other than print be used, c.--can be mad® rationally only: after
decisions have been made: about why theé/program is needed and what it aims
to achieve in both general and specific terms. Reversing the order of:
these kinds of decisions can easily lead to programs that’ are incoherent,
ihconsistent, and ineffective. :

We éls§ believe that the process of seléc;ing a program or materiéis

. for purchase will be expedited if, early in the selection process, ‘careful \

‘attention is given to the rationale, goals, and objectives of the programs
and materials under .consideration. If, for example, a program espouses
goals that are quite inconsistent with the goals bf the community where
the program will be used, the program can probably be -eliminated from
consideration. . - o ) '

_ From our analysis of the energy dilemma and the role of education:in
i¢, evolve our criteria for the rationale and goals of energy education

materials that we would judge to be potentially effective. N

~ "  This is-our,éna;ysis of the dilemmil In the years to come, the
demand for engrgy widl exceed the supply . Costs of delivering energy‘;
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_ Rationale, Goals, and Objectivci‘

~

Adcquacy of Rationale . ’ .

1. 1s there a ‘fationale for the pProgram, or must the rationale be i1nferred from the program's instruc-
tional materials and procedires?

2. Is the program's rationule concop{ually sound%-

(%)

. L)
Are the assumptions that underlie the program's rationale clearly set forth in the rationale”

4, Which philosophical assumptions underlie the program's rationale? For examplc: D§ the program's
desagners bhelieve that educators in schools have the right or responsibility to teach directly for
changes in students' out-of—scﬁooz behaviors? Do they belicve that individuals have a right to con-
sSume as much oMergy as they pleaseé and can afford to pay for? . .

5. Which psychological dssumptions ynderlie the program's rationale” For example: Do the brogrﬁm's
designers believe that 1t 1s possible in the context of formal é€ducation to teach children touchange
their out~of-school crnergy conscrvipy behaviors? ! ¢

6. Which assumptions about soc1a} poliecy underlie the program's rationale? For exapple: What do the
program's dcsigners beticye about the extent to which formal education’ should act as an active agent
of social change by teaching 1ndividuals ways to adjust their life styles in the face of energy short-
ages? ' ; .

7. Which political assumptions underlie the.program's rationale? for example: What do the program's
designers belicve about how much control the federal govefnment can exert over the energy éonsumptkm
of individuals and businesses? ’ - L

8. Which scientific assumptions underlic the program's rationale” For example: Do the program's design-
fTs view the conversion of solar energy as an important source of energy for power generation® What
is thé designers' stance with regard to the safety{of nuclear energy sources”

. v
Y Which cconomic assumptions underlic the program's rationale? for example. Do the program's design-
ers believe that the cost of cnergy to individual consumers should be kept reasonably low®

- -
10, boes the rationgle 1nclude any uhwarranted assumptions or uncritically accept any untested assumptions?

Li. Are the assumptions underlying the.program's rationale consistent with those held by individuals 1n
the communitics where the Program will be used? If they are not, what are the 1mplications of the
- discontinuity? M

*

/
12. Arc the assumptions underlying the program's rationale\made explicit to the learner through the pro-
gram'< instructional materials®
Al

o

Lonceptualrzation of the Program

I. "Are therc explicitly stated goals, or, must the goale, be inferred from the program's instructional
materiuls \and procedures? .

2. Are the goals of the program consistent with its rationale?

3. Arc goals included which attead to the teaching of information; the devélopment of problem-solving
skills, and Wechniques of personal va]uqs.élarxfxcatxon, decision making, and goal setting?

R 2 . d
4 Do the godls include cngendering out-ofeschool behavidr thanges 1n studerits, or are all goals stated
onfy 1n terms of behaviors rclated to the formal educational setting?
%®

5. Arc the goals appropriate for the térgct papuwlation of students who use the program?

6. lo what cxtent arce the goals acceptable to the greater society and to special interest groups con,
cerned with encrgy? ! . . ’

7. YAre the goals stated with sufficient specificity to test the congruence hetween the ‘program's goals
and the instructiona!l stratcgies it cmploys? ¢ ”
.

8 Arg'thcrc ways for assessing how well the goals of the encrgy education program have been achieved?

%. Arce there explicitly stated 6hjcct1vcs'corrc<ppnd1ng to all the program's goals? .

. ! h ’
10, Are the ohjectives consistent with the  program's rationale and goals? . ’ .

I
I, Which levels of student hehaviors in the affective \domain are represented 1n the program's objectives® -

Fe. Which tevels of otudent behaviors in the cognitive domain arc represented 1n the program's mﬁcctives’
N +
H » - A .
13, Arc the objectives stated 1h hehaviora] terms or 1nlsome other way that makes them functional?
. . | .

1. bo the objcctives clearly communicqte the designers| intent to the teachérs who.will jmnlement sthe
0 g . P S/
program? i . ,

15" Gan the objectives he used S the teadhér, to assess fhe cxtent to which the program's intended cffects
"have been cngendered in the Students?
4

16. How wcll integrated are the instructaonal components jof the program?

'

17. Are therc provisions for monitoring the progress of situdents and agsessing their attainment of ob)ec:
tives 1n the program? \ {

: ) \ R
18. What cvidence 1s there that the design of\thc progran takes 1nto accoumt the findimgs of educational
and psychological rescarch? oL | . ’/,
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‘ Tahl;(contlnued)

C:“ Planning for a Proposed New Progrin/

s 1. What is un'i’qoo about the proposed energy ec‘!ucation program?
Is there an overall plan for the design _development of the proposed program?
Is the plan for dévelopmg the: proposed program feasible”?

Is a strlteu‘ built into the development plan for nodlfymg 1t necessary? '
Are the program's, goal statements sufficiently specific to guide the developg)nt of 1nstmct1onal
strategies and materials that ‘match the goals? W

_Dges the developne'nt plan include a mechaniswy, for formative evaluation?
Is the plan for the design of the propos:ed program sufficiently thordugh- and internally chsisteﬁt? -

Does the plan for the design of the proposed program take into account the known charaotenst1cs
of the students who will use it? ‘ . .,

9. ‘Do?s the plan conscxously or baconsciously violate generally accepted tenets of dewelopmental -
%, ? [
sgheory or of cognitive learning.theoty?
107 . m\at means are suggested in the planned design of the proposed program for evaluating student
) ‘& >vement and assessing changes in out-of-school behavxors’

-

11. Hhat roles and e‘xpectatxons for the teacher are plann,ed in the de51gn of the proposed progran"

12. Dods the planned design of the program give ;uff1c1ent attention to the management of ‘the proposed
program in the classroom? .

13. Are the limitations in finances, fLexib;llty, and adaptability of schools recognized in the plan
for the proposed program?

A i 7ex providea oy enic i
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will. continue to increase. Increased use of energy will further deplete
our natural resources and influence the ecological balance of the environ-
ment. / Individuals confronting the energy dilemma will.be forced to make
decigions and -choices; their dgncerted decisions will influence nationgl
energy policy and their individual choices will determine their life-styles.

s

This situation requires citizens who are knowledgeable, who are aware
of their personal, values, who are skillful problem solvers and decBion-
makers, who have well-defined personal goals/ and wHo are.able to predict
the consequences of their energy choices and decisions, both for themselves
and for the society in which they live. '

‘

This analysié has these implications for energy education. Energy
education .must be multifaceted, that is, it must not only convey informa- ;
tion, but also deal with social, economic, political, and moral issues.
. In addition, it must make provision .for increasing individuals' abilities
to define' their values and goals, to solve problems, and to make decisions.
Our analysis also suggests some criteria for the rationale and goals of en-
ergy’ éducation programs. The rationale and goals of such programs should \
reflect the multifaceted nature of energy education. The philosphical,
psychological, social, scientific, and politicél assumptions underlying
, the rationale’and goals should also be specified, as we have stated, to
guide the work of the designers and to facilitate understanding of the,
program by others. Section A of Table 1 presents questions thaf the de-
Cision-maker can use to gather information about a program's tionale.
Question; about the goals of energy ?ducation programs and materials are
included 'in Section B of Table 1. :
' 4 i
As the heading indicates, the gquestions that compris ction B of
. Table 1 deal with the coﬁcep;ualization of an energy education program;
that is, the relationship of; the program's rationale to its goals, of its
goals to its-objectives to its ¢instructional materials. The. information
that one gathers by asking thése questions is useful in making judgments
about a program's consistency and coherence, two important pr%;equisites
for effectiveness. . .
Section B of Table 1 also prég;\EE/a number of questions regarding
the statements of objectives. It is our opinion that an important process
in operationalizing the goals of a program is the translation of the pro-
gramt's goals into specific objectives. Objectives can serve a variety of
functions. \The format of the objettives determines, in part, the extent
to which the objectives can serve-the functions. For example, objectives
that are stated behaviorally--in terms of observable student behaviorsg--
are uwseful as means of communicating, to the teachers who implement the
program, the designers' ideag about the effects of the program. Educators
rely on observations and dgscriptions‘of overt behaviors to infer the state
and organization of an individual's knowledge. It follows, therefore, that .
pehaviorally-stated objectives are also useful starting points for assess-
ings the extent ‘to which the program has attained its goals. The use of
behavioral objectives is sometimes criticized hecause they so often de-
scribe trivial behaviors. This need not be the case, however. In fayt,
3 program can be evaluated in part on the extent to which its objectives . *
sample behaviors from all levels of the cognitive and affective domains-
as described by Bloom, 1956, and Krathwohl, Bloom, & Masia, 1964.5
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Figure 2 shows some examples of behavioral objectives from several
levels of the cognitive domain; Figuré 3 presents behavioral objectives
from all five levels of the affective domain. These objectives from the
affective domain are particularly important to energy education, since,
as can be seen in Figure 3, they are concerned with the student's behavior
outside the classroom. They are also closely related to the processes of
values clarification, goal setting and decision-making,, processes We be-
lieve are essential parts of energy education.® ’

Finaliy, Section C of Table 1 lists:some questions about the planning
of proposed ‘new programs or materials for energy education. The questions
will he of special interest to persons considering undertaking the develop-
ment of ch programs and to those who must evaluate plans for materials
deve lopmient projects.

Content e : .
The content of an energy education program must reflect and support

the goals and objectives of the program. Since the goals and objectives

of an effective energy education program encompass-a variety of behaviors

and an extensive knowledge base, the content of such a program will, of

necessity, include both skills and knowledge areas. Thus, our criteria N

include considerations both of the infoimation and knowledge conveyed to

the student (the\cogniﬁive domain) and of the skills in values clarifica-

tion, goal-setting, problem-solving, and decision-making (which have be-—

havioral cohponents in both the cognitive and the affective domains) .

Content relating‘to information and knowledge must be considered from
two standpoints, completeness and accuracy. Our current energy dilemma is
highly complex, and even a superficial understanding of its complexities
requires some knowledge in several of the academic disciplines. Some
elementary knowledge of principles of thsical, biological, social, eco-
nomic, and political science is necessary for an appreciation of the com-
plexity of the energy dilemma_ and for informed, sensible personal decisions,
about energy use. This suggests that the'content of an effective program
of energy education will be multidisciplibary. The effects of an energy
education program that considers the energy dilemma from the perspective
of a single academic discipline can be deleterious to the goal of attain-
ing informed knowledge of the issues in ehergy use. Such perspective may
suggest.simplistic selutions to a complex problem, solutions which are not
likely to be satisfactory. < ¢ ,

-

Accuracy of informational content needs to be considered from two |
perspectives, the correctness and precision of the information, on’ the
one hand, and the intellectual honesty with which it is presented, on the
other. Checks on the correctness and precision of information can be made
‘with-relative ease by experts from the relevant academic disciplinesﬁ The
perspective of intellectual honesty of informational content is more subtle.
This criterion requires that students be made aware of the fact that some
of the information g;esented is tentative and that in our comblex wor 1ld
many decisions are made in the absence of complete information. It also
requires that general principles with regard to energy con ervation, rather
than specific dictums, bé taught. *'his distinctiop can illustrated by
ari example from the health field. Seme years ago the public was urged to"
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"Behavioral Objectives for the

Champagne and Klopfer, 1975, pages /26-28.

Illustration of Cognitive Domain Objkctiyes Concerning Energy:

Joulg Ung%” (exdg‘pt), from
/ ‘

. ) ~ b
4 — < Ar v, [} ‘
" §
N ! . ' pictures ik which work ig being done.
¢ Behavioral Objectives J , 20. The student identifies a fuel as a chemical
) . substance that interacts with orygen to re-
1. ‘The s¥udent identifies the following attrib- ‘lease stored energy. N
7 : e things; . . e S L
utes of energy: energy can chang Frgs; . . ¢l. Given & description (written and 11lusirated)
energy added to a system thanges the system; P - .
: . .0J a prtuation where several gnergy-comvert-
energy has different forms; energy can be . p ; -
eonverted from one form to another form LG systems have different apounte of fuel,
; the stud;nt identifies,the'évstgm which car

3. The student gives examples from his own ex-. . ‘release the greatest ahouyé/%f energy and
perience of heat energy and light energy orders the systems aecor ihg to" their carac-
changing a system. - ity for releasing énerdy:

6. The student describes the energy conversions 23. The student writgé/aé;%¢rt'essay on how his
in variQus systems: e.g., a lightbulb (elec- life vould be differdrt if all the coal and
trical energy to heat energy ard light energy), petroleum on earth ere used up.

a buzzer (electrical energy to sowd energy), 27. Given data on’g s 4?62 of vater of mass m
a wood-ozygen system (chemical energy to heat ; . / , .
¢ ] (in kilogramg), t/temperature t;, and tvld
energy and light energy),.a boy doing/work ey P R =
{ehemical energy to kinetic energ)) that heat efergy ¢s added until the' temperc-
‘ EL gy/- ture is at/ty, /the student determires the
7. The student identifies the source of energy quantity of hgat energy (in kilocalories)
for a fapiliar system (animal, plant, car, ) added toithe /sgmple.
rT . 'b , . C A N e . .
electric appZzance% and describes some ?f 29. The styflent/ vdentifies the-fblingng attrib-
the energy conversions that take place #n ’ . ;
- oaah sustom . utes energy from the sun: keeps all the
an sy . water in/&hé oceans from freezing, makes the

8. The student discusses events in the life of wind 270w, is stored-in petrolewm and coal,
James Prescott*Joule in relation to his sci- 18 convgrted inte sugars and starghe@ y
entific contributions and to the culture of - green plante, moves water from plfce to place
his time.. : on the earth's surface, and is thk earth's

. . ) . t t ' . '

15. Given several illustrated situations, some mos portan source of energy
of which depict work being done and some of 80. The gtudent writes a short essay on vhat his
which do not, the. student identifies those ; Zlf¢— would be like without the sun's energy,

/Y :
Figure 2. / q}
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A”'ectzve Objective

RECEIVI,

I
i
{
i ‘)

G . 4
udent 1s: alert to. ever/da
energy, 1§ betrng wasted

sttuatins

Y- ‘ '-
RESPONDING '
The student voluntarily Szeks--oul. zn‘brratz

sumption of enerau.

The student is willing to dress more warmly
indoors in the winter in order to help limit
family fuel corsumption.

VALUING
The student hac a serse of responsikility for
keeping the waste of energy in the home at a
minimum. ’

.

The student recognizes the desirability of using
publie transportatian rather than g private
automcbile wherever possible.

The student assumes an acitve role in keeping
the waste of energy in the home at a minimum
by shutting off lights in unocoupied rooms.

The student seeks out information about the
cost benefits of limiting appliance use in order
to influence her or his family to limit.their-

energy consumption in this way. '

- The student displays her or his conviction of' the
need to develop energy scurces altermative to fos-
stl fuels by encouraging elected representatives to

+ ~about ways to 1imit her or his peraoncl con—'m o

v

. o o

L7

ATmumwm;_<_*__mwﬂuwnﬁm_Wﬁ

i

Figure 3.

CHARACTERIZATION

suprort resear:h on altermative enerzu sources.

The studer: disylays her or his convicticn of
the need to redurs enercy zongevztiorn by urgtrg
trhe faorily tc keer tne therrostat at th2 mlrinum
level recessum. “or e cqriort in the wintar
e
ORGAIIZATICH = kd

The student relates hér or his desire to oun a

large automobiie to tke need for conservng encrs,.
)

The student peeranires her or his preferer.cee for

certain kinde of architectural structurcs, in

terms.af‘whetker they hely or kinder enorJ/ con-

servation.

The student atterp to Ldertz Y ch/'ptzf’tems,,ccL

by which her or hﬂs fdﬁLZa couﬁa develop a plar
for limiting their consurption of ererau.

The studerit Judges candidates for elective ofrics

partly in terms of their comritment to altervizive
energy scurces ard the need to limit erergy ucce.

The student Judges arguments by publiz figurcs
about the feasibility of limiting energy cons e -
tion in terms of what 3{he) knowe about the wmeed to
do so. ;

The student 1s predisposed to consider ways of
limiting energy conswnption in making a decision
about a house c(hg) will build or buy. -

The student views her or his career choice in-
terms of her or his desire to seek Ways to limit
energy conswnption or to seek emergy sources alter-
native to fossil fuels.

’ v

Illustration of Affective Domain Objectives Concernipg Energy o

. —
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have annual c;::§\§-rays for the purpose of the eafly detection of tuber-

culosis. When the realization of the potential dangers of regular X-rays
forced a change in this health policy, many people took the attitude that {
this was yet another example of the contradictory advice of the "experts," ‘
in this case the physicians. 1If people had been taught the health principle
behind "annual x-rays-gnamely, that early detection of TB improves the prog-
nosis--and then had been given alternative means for early diagnosis, the
effécts of changirg recommendation would not have been@s negative. Simi-
larly, if students are taught general principles regarding energy education,
rather than specific rules, they will be better able to cope with the vicis-
situdes of the energy situation that can be efpected in the future.-

The informational content of energy education programs will, if it
meets the criteria suggested above, provide the basis on which decisions
can,be made and plans of action can be formulated. Providing information
alone, however, does not insure that the student has the skills necessary
to use this information to solve problems or to make decisions or plans.
Thus, included as a part of the content of an effective energy educatiqn
program should be opportunities for students to develop skills in decision-
making and problem-solving. While the dev@glopment of these skills is often
included in statements of educational goals, there is evidence_ that they
are given much less attention in schools than knowledge goals.7 If energy
education is to achieve its goals, the teaching of decision-making and
problem-solving skills will need to be emphasized in the content.

If goals of an energy education prégram include having students apply
decisjon-making and problem-solving behaviors to energy-related situations
they encounter outside the school’, the development of skills in values
clarification and personal goal setting will also need to be included in
the energy program's-content. Students will conserve energy outside tha
school only when this action is consistent with their personal goals.
Helping students clarify their values and understand the consequences of
their goals is a very important aspect of energy education's content.

The foregoing discussion delineates some considerations we feel should
be kept in mind:in planning the content of energy- education instructional
materials or programs or in judging such content. Table 2 presents a more
detailed and specific list of questions that should be considered in judg-
ing the content of effective energy(education materials. Figure 4 shows
the science content as it is presen¥gd to the student in one set of in-
structignal materials on energy, the Joule Unit (Chambagne and Klopfer,
1974a).

As a final note, we point out that our criteria have some interest-
ing implications for our present system of formal\education. To meet the
criterion of multidisciplinarity of content, for e ple, formal, education
must be prepared to break down its traditional subject matter barriers.
The inclusion of content in the areas of decision—maﬁing, problem-solving,
goal-setting, and values clarification also'requires c iderable departure
from tradition. Thus, while we believe that formal edutation can provide
individuals with the information, skills, and motivation needed to cope
effectively with,the current energy dilemma, we anticjpate that effective
energy education will require from schools a willingness to reorganize
the usual compartmentalization of school subjects.
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A. Coverage »
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\
From which of the academic disciplines 1s the program's subject matter drawn?

Is any essential subject matter missing from the program's content?

v 3. Is more subject matter from any academic discipline included in the program's content than 1s
necessary to meet the program's goals?
4. Are the breadth and depth of subject-matter content ac2quate to meet the program's goals?
5, Is ynformation concerning the conqequencesi-personal, short-term, social, long-term--of current
. habit \of energy consumption provided to the student?
L4

6. 1Is information about alternatives to current habits of energy consumption provided” -

7. s there J\l?Od balance between subject-matter and process skills content” . B

8. Which skil}ls are included as a part of the program's content”’ - .

9. Is the range of skills included in the program's Content sufficient to meet the program's goals?

10. Does the.program's content include the process skills necessary for making decisions and solving

- problems about cnergy use which the student may expect to face? ‘

11. Does the program's content 1nclude the sk1ils the student will need to attain the goalg of clari-
fying one's values, setting personal goals, and solving problems in regard to one's personal energy
consumption? . ’

12. 1s the student provided with suggestions and guidance for obtaining the information needed to attain
his or her goals with respect to energy consumption’

< 13. Does the program's content help the®learner to distinguish between emotional and logical arguments
relative to the energy dilcmma® R
L Y v
14. Does the program's content help the learner to distinguish between reliable sources of information
concerning energy and sources that may be bi1ased?
3 -
8. Appropr1aieness v " CRRY

1. Is the subject matter and process skills content of the program well-matched to the nceds and abili-
ties or tne target learner population? v

2. Is there evidence that the content of the program 1s appropriate for the range of levels of cogmtive
development likely to be encountered in the target learner population®

3. +Are the skills presented 1n the program relating to values clarification, goal-setting and problem
solving appropriate to the range of levels of affective development likely to be found in the target
learner population?

4. 1s subject-matter content sufficient to provide an adequate understanding of 1ssues relevant to the
energy dilemma which 1ndividuals in the target learner population may encounter?

5. Are the principles of energy conservation presented 1n the program widely applicable to the range
of energy-use patterns likely to be encountered by the target learner population? _ «__

6. Is the program's content likely to be interesting and informative for the individuals in the target
learner population? . ' -

7. Is there a good match between the program's subject matter and the process ski1lls 1t attempts to
teach? That is, is the subject matter a good vehicle for teaching the process skills?
What values are expressed in the selection of the content of the program? i

9. Does the program present well-established principles of energy conservation, rather than emphasizing

-, a set of prescriptive rules that may become obsdlete or outmoded? .

10. On what basis has the syhject-matter content of the program been selected?

11. On what basis was the process-skill content of the program selected? T

12. 1Is the portion of the content relating to values clarification, goal setting, and problem-solving
sk1lIs given sufficient emphasis compared with the 'emphasis given to the subject-matter portion of
the content?

13. yhich values are e-ph:;ized Jn the program's content? -

14. Does the program's coritent overemphasize a certain viewpoint or belief to the extent of virtually

. excluding equally valid alternative viewpoints or beliefs? '
15. Is the reasoning in the arguments the program preseats concerning the energy dilemma always logically

sound?

.7 A .
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s Table 2 (continued)

,
Accuracy of Sﬁb]ect-Matter Content

1. Are the information, concepts, principles’ theories, and speculations 1ncluded 1n the subject-
matter content consistent with aecepted 1decas in the relevant academic disciplines?

2. What evidence is there that the program'sasuh)ect-matter content has been reviewed for accgrﬁcy’

3. Are the technical terms drawn from the academic discipline and included 1n the program's subject-

. matter content defined with sufficient care so that their meaning is unambiguous and clear”

4. " Wheh a concept which is included 1n the subjcct-matter content has both a popular and a technicgl
meaning (e.g., work}, 1s.the necessary distinction clearly made?
5.

of energy conservation and narrow prescriptive
6.

8.

Does—the program's content help the learner to dj

Has the subject-matter cqntent heen

uish between broadly applicable principles
theory and/or speculation?®

7. Are any assumptions which are presented 1n the subject matter content identified as assumptions?

Does the learner have the oppagtunity to question any assu

to be accepted without examination? #

Are ttf;e well-established concepts and principles which are 1ncluded in the subject matter content
ident1f

ed as 1deas which are not likely to be changed over time and‘on which the learner can rely?

mptions which are sq&af%rth, or are they
Where the subject-matter content includes 1nformation that 1s not yet well established, are
cautions given that the i1nformation is subject to change?

-

Are jdeas which are supported only by limited evidence at the
held 1deas”
~

present time 1dentified as tentatively
- - ’
1deas”?

.
Does the program's content help thg learner to distinguish between tentative and well-establish&d

lg
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Instructional Strategies and Materials -

, ‘In our,view, the goals of an energy education program necessarily
cover a broad range of knowledge and behaviors of different levels of !
complexity. In'order for these goals to be realized, they must be trans-
lated accurately into effective teaching procedures and instructional -
materials. The process of accurate translation, known as instructional
design, is a complex one. *Each of these aspects of instructional design-- ’

defining teaching procedures and developing instructional materials--will
. . / .
be considered in turn. -

One important step in\the definiggon of teaching procedhres is the .
statement in behavioral terms. of what is to be learned by the students. -
Once the desired outcomes for a program are stated and classified, a next
step iq'the design process is to select an appropriate teaching procedure
to bring about-a desired outcome. Learning theory suggests that behaviors
from different domains and behaviors of different levels of complexity are
learned in different ways. ' For example, riding a bicycle (a higher level
psychomotor behavior) and spelling cat (a lower level cognitive behavior)
are both learned behaviors. Each .is learned under very different conditions. .

An instructional strategy is the process by which the conditions for
learning a certain class of behaviors are created. For example, in cases
where it is necessary to impart information to the student, a didactic in-
structional strategy may be used. Figure 5, a reproduction of Joule Les-
son 5, in whigh information about types of energy conversion is presented
to the student, illustrates the didactic instrgctional strategy. Other
kinds of instructional strategies are used when it is desirable for the
student to learn higher level cognitive behaviors. Joule MinEx 3, repro-

5 duced in Figure 6, illustrates the application ‘of modeling to teach a
| problem-solving behavior. YA Seminar on Energy," part of which is repro-

duced in Figure 7, illustrates the use of simulation to teach students

how to behave when participating in a seminar. Modeling and simulation

are instructional strategies sometimes used to teach .complex behaviors.

- i There is a considerable body of research and psychological theory

from which evolve principles that are useful in designing instructional ,

, strategies for successful teaching of behaviors from different domains \
and of different levels of complexity. An example of such a principle

. involves the relationship between eiperiences with physical objects and
the learning of abstract concepts. Some psychologists believe that under-
standing of physical concepts is gained only after having had the oppor-
tunity to experience them through the manipulation of physical objects.
This principle is-illustrated in the excerpt from Joule Lesson 5 in the
accompanying Figure 5. 1In this lesson the student experiences the con-
cept of energy conversion through manipulations and observations of a
battery-bulb-buzzer-system. . The student experiences first-hand the con- ’
version from potential energy (the chemical energy stored in the battery)
to kinetic-energy (the light and heat from the bulb and the sound and the
heat from the buzzer}. The Joule MinEx 3 illastrated in Figure 6 is
another illustration of the apglication of this principle. ‘

=

to successfully teach the lower level cognitive behaviors. The higher

.
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E' Educators are most experienced in designing instructional strategies
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¥ € L . ) liattenien  buzzers  and ‘h.(hl bulbs are energy
. L . CURYPTUITK Ry SleThS
) EMfu-Convemq‘ Systems . . - ;
, . , ~ ~F
2 \ J
You ™!l need & kit, an answer sheet, and a pencil \, -~
. \ .
From Central Supply, you will ulso need twu batter N A 7 ‘g .
. two rubbetband boucp; holders, and four wires . \‘ Lj
. wuh alligator glips ’ . erygen — 3" v sy Take the materials nut of the kit
. A X, vy TS
. | 1y Now look at the picture at the right
o There are many different forms of energy You N Use th he batte
hivg learned about heat energy light enery kinetic 8¢ the ‘:"" :’Im"":' v eh i
energy sound energy, electricat energy and ¢hemial tes to (h'”'zh; ulband t the buzzer
enerfy Energy-van be changed frm one of these * Ih;‘k a e:“ (h:h “;':;T';:’I: :‘Tl
*forma to another made corvectly the
go on and the buzzer will burz
« Chemical energy can be changed into other furms .
of enetgy Chemical eneryy chn be thun;ed into
kinetic enerxy, wund enerky, light eneriy helk . = 3 2! ‘al
energy of electricalPhergy v ) s N
. L4 -
. A horse 15 0 Avsten that converts chemical energy \ ‘3
9 l(H frum the hav 1t vala the oxyen it breathen into .
] . N ] ' heat swund und kindtic anergy A
é o cerrgens f — - A 2 vy stem - .h ) ! * A battery s an eneryy converung eystem  that
- \ N cur T wsten fonve chemical enerky r-r changes chemical energy 1nt electrical energy
i \ — *\ feom the gasvline and the oxygen 1t uses IDW heat,
- /) L SRS B ~ound 1nd kinetic energy A light bulb converts electrical enefgy intu two other .
. - " i hgh v
- Thire are muny diffcrent kyfds of systeing which M':q; :‘neruv These fo enerky are ht
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Plants are important energy-comverting symieme
Plants uee hght eneryy from the sun verl cas- |
bon dioxide from the air and water the grownd
mio oxygen and food (apples worn, and graes, for
example) The oxygen and fosd produced by plants
nnnlylm&cthucwwmmn.

eat and the oxygen they breathy into hest energy
that keeps thewr bodies warm und mto kinetic energy
for moving abost and dong things. They also <
convert chemical energy wnto sound energy when
they make noises

I When logs bumn 1n s firepiace, what two chenucal
substances mteract jo reloase energy”

2 Whac{aﬁdwumdmswoaz:xym
system”

3 When the chemical substances tn a wood-oxygen
system intergct, chemical energy 18 converted
nto other forms of energy What are they”

Write your 1o all the bered on
your answer sheet.
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Eg : o twe € This is what Amy did.
'0"%’!15! 3 [ P cf X
m | I - i First Amy got a amail piepan  She cut °
- . around the bottom of the pan with a par
of scimmors  In this wi . >
- Hbw Can You Make a System. e e ™ o
o Convert : ; : :
d -~ ’
- - Heat Energy into Kinetic £nergy’ =
4
- v
. . ~
. .
- v b o)
R Amy made 16 equally spaced cuts in the \
. aluminum circle  She wan careful not to \
- . ) . cut all the way to the middie ‘(,
* £ ' - . - :
{ “ ¥
Amy twisted each of the 16 blades a half
turn in the same direction /
Things you wilf need
e, for thus MinEx Y * / M ‘
“ - . i [
penail
7. srencn notebook - v }
Then Amy pushed a map pin through' oy
\ J from € entral Supply the center of the aluminum wheel She "\ '
sigrars . 50 mi piastac beakenl) then pushed the pin 1nto & long k
small piepan papet twel 80 the biades of the wheel pointed
from Tracher « Skpply '
hotplatr o \
- s _'yj Mlmmwmd-%dmn-m
'} NOTE, llmhaw;dif&rm&phnhmnninllhum nrdeu&whlkdumndd\er-(pf s
ton talik about your plap with your wacher her aystem
Do, sl S ' . b ; '
a » R . ) - »
= o FUR * — " AN - .
“ g\ . ) i - . . - 3
C ‘ , r v o
. w ) ' igure 6. - L .
. ; - . ' . .
. ¥ 4, g
T, ‘ ’
Ve Illustration of a Type of Problem-Solving Strategy: :
, -~ ; "Joule MinEx 3, How Can You Make a System.to Convert Heat Energy

A

into Kinetic Energy?" from Chgnéyagne and Klopfer, 1974a.
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‘Anypl-clnvuhnnowmumlhe
# w0y and » seeall hole in 1ts mde She

powred abowt 50 mi of water into the can

Then she put 8 stopper in the Lop of the
cam to seal 1t

a

A-yiﬂlhetlntm!ho Giphte

-Mﬂud—mmwbﬂmmhm i
of the srmall hole 10 the can and a fittle <~

[ d

Wheu ke hod finished, she temed off - o |
and waplugped the beplate, snd then,
Mhmbmm\md‘}

if yuu try Amy s system, make sufe that

‘,' you are as carsful as Amy was when

. working with steam Remember w0 ask f
[ your tescher to empty the can of hot

/ - water when you are resdy o clean up

i You can keep your aluminum wheet

* What kind of energy convermon takes

place in the can-and wheel system” e

Some Things To"Write About” Some Things To Think About

1. What form of energy does the alum 1 Does the steam coming out of the hole {
num whee! have when it 18 turming” 1n the can have energy”*Mow do you | 1,
How do you know” know”

2. What form of energy ia added to the 2 Why are there two holes in the can”
water in the can-and-wheel aystem? Why do you put a stopper in the large
Where does thus energy come from” hoie

3 What kund of energy converswon takés
piace in the hotplate”

Saggesti for Other | ignth

1 Set up your system agmn Hold the
§ slwmunum wheel %0 that the stsam .
‘hrts the wheel in different ways How
should you hold the avheel 90 that st
turns the fastest” When dées 1t have
the most kinetic energy” *

* % Make wheols with blades that have

different shapes’snd test them with

your system With what shape of blade .
h!lhe'hnlu'r'uw

) , ot weter . ~
s - ' “

» i ' ]
: \ : .- 3

1 B l : ‘ \

- - . . . &;‘\f\ ) 4 . N

. ' ' . \L P o ,
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Lovel € Joule Logsen 12 The Semumer latroduction 1o the Semi
! Ths semuinor will be on nformal gothenng of Three srentrshy

A Seminar on Energy - meamng 16 dacem o specil tep Sewce s informal there ml:vdhmuua&.hnhbumlﬁmm

- wit be no ducuson l6oder 1o dwect the order of commebty saentists hold  Joule umont, end Mot sre

. from the senkh meeting o talk sbout this question. How s the
|Y--|I-dyo¢-e-=u-h&n‘-’-dl , < * . A : ™~ food an smmal ests relsted o the quantty of

. Mece U Lovs Masoun ' energy the animal uses®

Whet 1 & srmmar” What b : 309 Podor = the home of the, mecity Doqer whem ), Each man bas done defferent worf that 1 related
Thh-nn-mhlpm what a Twne 1650 N B to the serminar question Joule studied energy He
- Pl found that energy 15 not lost or gained when it 13

4 Wilkom Beoumont would hove been o deol old mon of 65 converted from one form to another Vot studied

A semmnsr & mecting -6 & poople to 1 . yaprs when Jomes Jovie won 32 yeon bid ond hod publahed one particular energyconverung syatem, the
roport, to discuse, to on s ) - popers on thacompervanon of dhergy ond when Cort Vou _ haman body He tned o find & relagonship be
central tepic. Is m#‘f- ot wos only 19 years old ond hod yel tp do b uudies of tween the chemucs! energy stored in the food an
o talk sbout W""! nutrihon  But  lefs imogwne thot olt three scentan ore of animsl eets and 10 the oxygen 1t breathes and
meetests all of them. Earh umidor oges sond have ochieved ccon o thew fatds of i the smount of hest energy an snimal’s body
tiom te the sominar to frithe the othver shody * released Besumont looked insde & human being’s
Each scientiet hopes #) legrs sbeut sems, tew 1dess ’ stomach and observed the way food e digested

talong n the the mfor-

:u..;u:énﬁgu. B,thh. While the three scentists 1n the Level E serminar
mmwwmawmd share what they know sbout the seminer ques
the question - - tion, they gradually learn more about the rels
. M tonship between the food an arfunal ests and the

You could cowpare the way scientsts werk to- energy 1t uses Joule's work concerning the con
gother 1n & seminar to & gresp of people plenning $ - ' vervation of enargy s helpful W Vot Since
s party The perty planners are erested m thas ’ Joule showsd that energy m~ neither lost nor
m&mmw&nwﬁ\mﬁvﬂlm gai1ned as 1t is converted from one form Lo another,
themesives st owr party? The most -and Vout can say that the amdunt of chemical snergy
comiane ther talents to out sa anewer 0 ’ . stored 1n the food an snima! ests and in the
the One makes and , oxygen 1t breathes i the same ss the amount
.ﬂ;u-‘:h- punch A third Wmm :::""‘“’ begm with the st wtting comtortobly ond . _ of best energy 1ts body mives off Some chemical
the party room and a foerth brings s record - tohmg sornety myrl_lwmnw;mmhm n the
» A P . srumsl’s body Thus kinetic mergy 8 converted

By ' do o growp. the # Vot (V) The topx lor our semenar Todoy # the relolopshp between w hest y Even the ol

the 9 of s & good porty ‘ the tood en anmoi eots and the anmol's need for energy b
easily than if one persog planned the party - N 10 the food and oxygen 18 converted in the sramal o
. ; bod o Kinetic),

’ dovie () The -gvi of mony wenmt hoy contnbuted 10 Our under w;‘:‘:ﬂr:::"“ m‘m‘m netic),

4 %_Mquho-chmd energy stored m tood ond oxygen i
& . n converied by the body inte heat energy ond ket energy
[s]
. . . ) .

I1lustration of a Type of Simulation Instructional Strategy:

Figure 7.

"Joule Lesson 12, A Seminar on Energy" (excerpt), from Champagne

and Klopfer, 1974a.
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Besument (B} B! my work on digeshon wos most imporignt | showed how As you con tee 1t 13 large encugh for o person 1o wt i (Yot B Thot M Joule | olone have bbserved with my own eyes
the body digesh the tood posnits to the person n the picture ) The person gives oft heot ys
{Me pomnty 1o arrows and the word heot | ¥V Yes but o3 | hove demonstrated when the body changes
J lovle soys wth cespect ) Yes Dr Beoumont bul surely you e food we eot engrgy 1 released
must agree tha! Dr Vo studies wrth the human colonmeter There are two thermometers in the coiormeter One 11 on the
~ * nght the pownts) ond one 13 on the left (he poinhi The
ore wmporignt 100 ] ) Y
/ thedmomeler on the fght meassres the temperature of the ou e h:oix are mode up of ditterent kindy of chemuo!
v ad o e of emercs comereanon L — «woter gong into the colormeter The thesmometer on the lelt substances Chemiol systems have stored energy Thi umply
"
¥ 1% mecsures the water 3 temperature o the woter leaves means thot when chemwal substances imeract the energy
v thot the colorimeter studies are mecningless - - stored in tham will be released
0 B And the remperature of the woter thot leaves 1s higher than the "
d ? Jl g 1
— B Colonmeter? 1 om fambhor with lovoers studies wmng o temperarars of the water thar enters? The heat from rhe person B Whot are Thata chemwol interochons yoo speok of?
colorimeter but t know nothung at yours
ro1ses the temperature ol water o1 it posses through the room?
The chemicot “wbstances in foods interoct with the oxygen o
o 1l ?
V Moy 1 dexribe o human colonmeler 1o you V  Yes The colonmeter i made 1o thot none of the heat excapes perion breathes in Oxygen i o chemical substorce 100 of
s through the wolls So you see my colonmeter orr\ngy toune N
8 Yes please do
nght system
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(Y i with 1t w
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-
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. Tl post mont mod
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level cognitive behaviors represent a greater challenge. Designing in-
structional strategies that teach people to take action on the basjs of
what they have learned in energy education, is a challenge of an altogether
different order of magnltude. ’

It cannot be assumed that providing students with information about
energy and the shortage of energy necessarily will have any effect on their
actions with regard to energy consumption. 1Indeed, it has been the finding

_of educators in other fieldsg wHé&re a goal of education is to change people's
behaviors, e.g., nutrition, \ghat providing people with information“does not
.change their behaviors (see, for example, Hochbaum, 1977). Behaviors re-
lated to energy consumption, like those related to eating, are, in general,
habitual, requiring no deliberate attention from the individual. To achieve
ﬁve goal of changing students' behaviors with respect to energy cdnsumption,
the instructional strategies of an energy education program must take-this
habitual nature of many of these behaviors into account. P

As a first stJ; toward changjng these behaviors, students -should be
made aware of their habits of using energy, i.e., these behaviors must be
brought into the realm of conscious attention ,and decision-making. Fur-
ther, instructional strategies should make provision for guiding students
in the process of making responsibleé, informed decisions about their use
of energy. And, just as it is true that a decision-maker who must choose
a program of energy education must make this decision ‘on the basis Jf what
is valued, so a student making a decision about his ox her use of energy
must “alsc make this decision on the basig of what he or sh alues.. This
implies that the instructional strategies of an energy educEZﬁon program
- will need to be concerned with helping children identify #n larify_their
own values. This further implies that the student should not merely be
asked to state his or her values with respect to energy,ﬂbut also that the
student be aided in the progess of identifying and clarifying such. goals.9
Especially important in a programsWwith the goal of changing stydents' be- A
haviors or actions is the opportunlty for students to get goals for them-
selves, on the basis of their own values Goalg are "indispensable for
action" (Kreitler & Kreitler, 1976, p. 103) and are necessary links be- !
tween beliefs and values, on the one hand, and Actions, on the other.

Y o

The clarifying of values and the setting of goals can be viewed as
prerequlsltes to an individual's changing his or her habits of energy
_consumption. Such a goal might be broad and altruistic; for example,

-~ "I would like to congerve energy for the sake of future generations.”
More\:glgyant to the s;udent and, therefore, probably more effectlve
in changing the student's behavior, would be a geal such as "I would like
. to reduce my family's utllity bills." 1In any case, having formulated a
‘ goal, the student can then go dbout the process of making responsible de-
cisions about energy consumption. '

The foregoing discussion suggests a number of questions to be con-
sidered in designing the instructional strategies of a program of energy
edudation. |We have Iisted a sampling of such questions in Table 3.

Not only must an instructional strategy be appropriate to the de-
sired behavior, it must also be appropriate to the learner characteristics
of the target population of students, and it must make adequate provision
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A Table 3 :

Instructional Strategies

. 1. Are the instructional strategles well matched to the “earnings”

~

- Is provision made for students 10 examine their own habits .of energy consumption?

w

. - Are opportunities provided for the student to examine hlsAQr her own beliefs and values with
respect to energy consumption?

.

4. Are techniques for setting personal goals with respect to energy ‘tonsumption suggested to the
- student? , N
5. Are means of evaluating the consequences of his.or her own goals with respect to energy con-
* sumption provided to the student? - .
6. Is the student provided with the information needed td plan ways of achieving his or her own °*

goals with respect to energy consumption?

7. Is the student prov1ded with strategies for.selecting or planning ways of attaining his or her
goals? .

. 8. 13 the studentﬁprov1ded with means*of evaluating the attainment of hig or her goals?®

9. Which pr1nc1ples of learning theory are applied in the instructional strateg1es of the program’

10. Is the process of reachlng desired outcomes consistent with the instructional strategies?

11.  Which anstructional strategles are used to enahle

the students t0 acquire a functional under-
sstanding of concepts, principles, and theories”

.

P
12. Does the.program 1nc1?ge appropriate instructional strategies that enable the students to develop
skills in probfem sol 1ng’

13, Is a sufflczent vhrlety of 1nstructional strategles used in the program?
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Table 4 i

X

. . 4
Instructional Materials \

1

. 7 \
1
A. Adaptabjlity to Learner Characteristics : : ’ }
‘ . ¢
-l
. . 1. Is the content to be lcarncd appropriate to the abxl1ty and cognxtxve developmental level of the 2
/target population of students? . !
. 2. Are the skills to be taught appropriate to abilities and LOgnltlve developmental level of the %
target population of students? !
3. Vo the instructxonal materials make rcalistic, rather than unrealistic, demands on the students’
oo * Coghitive or manipulative skills? ¢

A -
4. liow are the students' interest and active involvement with the instructional materials maintained”
. "
3 | ’

: . A :
-Are the instructional matcrials selectéd or designed in such a way as to be adaptive to a variety
of learner semsory modes’ .
4
6. Are illustrations and/or photographs approprfike for the developmental level of the student and
for the kinds of pictorial information convey

<

7. Are’ the design, fornat, artwork, and style of presentation likely to be appealing to students of the
‘ age level and environment for whxch the matgrials are intended? . /
. - B? lnstructgonal De«xgn Characteristics )

' * 1. What is the relationship hetween the stateéd instructhngl outcomes and the instructional materials?

Is theudesign of instructional strategies consistent with what is known about Jlearning?

3, Wwhat attempts are made to share the objectives of the i>bgram witn the student via the instruc-
tional materials?

Are tne instructional materials adequate to enable the student to attain the instructional objectiyps?

* Do the instructional materials provide the student with opportunity to practice the skills and behav-
* _1o0rs of the program's stated outcomes? ?

-

6. [s provision made 1n the 1nstructional materials to provide the student with adequate feedback on
his performance® . -
) 7% Are the media of the vatious instructional materials appropriate for the kinds of lnformatlon they
. . are intended to convey? For example, is auditory information presented aurally, have appropriate ,
- media been chosen to present various kinds of visual information?
. 8. Are instructions. to the student within the instructional matcrials clear and casily understood”

C. Sequencing .

. 1. 1s the scquencing of the instruction clear and based on some readily definable theoretical model?
2. Is the sequencing of instruction appropriate for the kind of learning (e.g., process; cognitive) the
instructional materials are designed to teach? W s . ¥
3.

Does the introduction to instruction begin wlth an cxperience or concept that 1s likely to be a part
. of the student's experience?

4. Does the introduction to 1nstruction refer back to previous instruction in the, sequence’

. 5. Are there adequate directions for the student to follow 1n proceefling from one part of the instruc-
tional materials to ancther part?

. 6. "What kind of provision i% made for assessing the students' performance during an}\at the end of the
instructxonll sequence?

.

7. 1s there an adequate summary jn each of the instructional materials and a hint t6 the student of
what will come next in the instruction? R \
N \
M ). Consistency, Accuracy, and Values

) \
1. Are the facts, information hhd interpretations of ideas iné}uded in the 1nstructxonal terjals cor-
rect or in accordance with t

e best current thinking on the topic?

2. Are the several components of he instructional materials free from inconsistencies (e. g‘& between
N directions for using nanlpulntives and the manipulatives themselves; batween manipulative lndprnued
‘ materials)? " Y
. . 3. Is the "tone" of the inutructtonal matcrials consistent with the goals of the progran (e .g.}\Are
instructiona) materiuls designed té perxuade the student to adont a set of hehaviors regardi \
energy use free from a tone which dq\procutex the student)? .. N .
4. Arc the instructional matcrials frce from obviobus or suhtle sexual ;" social or racia} bias? = . 5
) 5. From what moral and/or political perspgctive are values presented in the instructional naterials‘ v
"6,

Is information related to values presented honestly and rellistlcﬁlly rather than overstated in ah
attempt to persuade the student of "the "gorrectness” of a particulhf position?

1 .
\\\‘ . 7. Are the values expressed dircctly or in@ligctly in thg instructiona} materials identified as such t& -
’ ‘ the learner?

Are materials free from cvidence of suppo}iihg the poli lenof any special interest group?' \\
\[: \i(:« What affective outcomes are thc {nstructional’ -:terialx Nkely to produce in the student? ~ \
B ;
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* \ " Table 4 (continued)® '
. . \ . \ . -
\ .
e ’ \\ N )
inted Instructional Materials . , . N \
N Ct : \ )
7 v . . 1.\ Is the print medium appr0pllatc for the behaviors being taught? \t
1
‘; 2., ks the reading level approprlate for students in the target popylat1on w1th respec to vocabulary,
L ¥ nization of 1deas, and structure of sentences? \
b 3. What\provisions are made for _students whose reading level 1s below the .grade level for which the
% ma&erxels are 1ntended’ o N\
. 4. <Are the\xllustratlons. tables, and/or photographs instructive and appropriate to the text, and

labeled properly and clearl?’ Do they convey accurgte 1nformation? -

5. Is the layaut of the prlnted page attractive, easy to read, and 1nstru tionally funct1onal (e.g.,
an 1llustra 1on placed near text that refers to it)? - SN

6. Are the print d typefaces clear, easy to read, and large enough for fhe‘@tudents who will use the
1nstructional wateriais? \

\ . ’ ' . AR

L F. Non- Pr1nt Med1a

\

1. Is the medaum selé&ted the most appropriate one for attaining the expected st dent behepqors and
for presenting the p1c being taught’

2., Is the.medium selecteﬁ the least expens1ve one that can adequately present thé topic or concept?
3. Is the audiotape or re:>:d1ng of suff1c1ently good technical quality?

‘ 4. Is the language level of\\the narration ip the aud1otape or recording appropriate f r the students
in the target population? A

. Are the voices used in the

udiotape or recording generally pleasant and distinct?

Do the sound effects used inm\the audiotape ar recording support and enhance the narration?

If music is used in the audioXgpe or recording, 1s it properly "mixed" with the narratikn?
Is the pacing of the,audigtape r recording satisfactory for students in the target population? !

5

6

7

8
;b. \Does the audiotape or recording tinue to produce sound of good quality after extensive
0

. Are the visuxls of the film, film rip, filmloop, or v1deotape technically well done?

4 11. s the pacing of the film, filmstri

filmloop, or vxdeotape appropriate for students in th;\target
population? X

R )
. 12. Do the vieuals used in the film, Film trir, filmloon, or vidcotapc relate well to the accomnal&iny
audio portion?

.

13. Do the visuals in the film, filmstrip, Imloop, or videatape communicate the concept they are \\

[
E ' depicting (e.g., aft depicting speed should convey the notion of motion)? \
- |
| G. Manipulatives o : \
v 1. Can most students in the target pppulation (Yuccessfully) use the manipulative to carry out the 7

program's specified operatiohs with i \§7

l
E‘ ' 2. Have the manipulative matefials been selected nd/or designed 1n accordance with what research has
shown tb be appropridte fo* the manipqﬁatlve abtlities of the target populatlon’

3. Does the design of the manprliflvc ;ﬁhance the possibility of 1ts proper use? & 3 B
4. Is the manipulative or apparatus designed so that\it is sclf- 1nstructional’

5. Ar¢ the sensitivity and accuracy of the spparatus adequate for the uses to which it will be put?

6.. Does the manipulative haye poteﬁtial for general u;;\ln the classroom?

7. What 'is the life expectancy of the manipulative or agparatus in normal usd> - .-
8. Are man1pu1atives sufficiently sturdy to resist damage vhen dropped? ‘ﬂf :
9

. Are manipulatives made from non-toxic, flame-resistarit materials’ LAY

N )
}

10. Are ﬁhnipulatives free from potentially dangerous sharp and pointed edges?
' 1. Is the qfnipulativ or apparatus the least expensive one available that will ¥unction adequately?

‘\ 12. . If the manipulative is designed especially for the program, is there an esSent alfY’GXuxvalent one
: \‘ / commercially available that will func;rﬁn\adequately’

I
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for the individual differences and needs of individual chiidren. So too,
the “instructional materials must be designed and produced to fit the
leérner characteristics of the target population and have built-in mech- .
anisme for accommodating to different indiv1dua1s learner characteristics.,

The questions in Table>4»are included to provide a framework for con-

sideration of issues relatihg to student instructional materials. Charac- N v
teristics of the target population which can be predicted with a moderate ’
degree 6f accuracy include level of reading ability, level of cognitive
development, level of motor skill development, and achievement level in ,
mathematics. Materials should be developed to match what is generally
known about the level of development or achievement of each of these
characteristics in the target population. However', even within a well- -
defined populatioh, children will exhibit these characteristics to greater’
or lesser degrees. A well-designed program will make provisions for these
individual differences. As an example we can cite the use of read-along
audio tapes designed to accompany- printed instructional materials. The ) .

prlnted materials are written for children who are reading at grade level. B
The atdio tapes represént an accommodation to the individual needs of those
children who are reading belaW'grade level. o

There are other,ways in which children's learning requirements differ
that are not predictable simply by know1ng the characteristics of the popu-
lation of which the student 1s‘a member., Students differ in the sensory
mode by which they learn informat besty some gaining more information
from listening and others from ri722ng or from TV or movies. °

Children also exhibit prefefences for different social settings for
Jdearning. Some prefer to learn by themselves, others are more saQ}s 1ed
learning by interacting with others--the teacher or their peers. m-w@
portant point for ‘consideration in any educational program is the extent
to which accommodations for these and other differences are made in the
instructional materials.l0 ‘ ;

N

There are both theoretical and technical considerations that should
be given to the design and production of print media, illustrations, vis-
uals, sound recordings and films. The selection of these to fulfill speci-
fied instructional requirements should show tlie awareness and use in teach-
ing for specified outcomes. 11 Sections E, F, and G of Table 4 contain
questions which pertain to_the level of technical quality of the instruc-
tional materials. These questions. focus on the issue of whether the
“materials have been produced carefully or whether slipshod techniques
were used. _Some specific questions listed in these sections of Table 4
nay appear to ‘be ‘extremely trifling. Nevertheless, in the aggregate,
these questions are very important. Technical quality can either enhance
+ or limit the effectiveness of instructional materials and the instructional
strategies which are used in them. .

Thé Teacher

The ‘teacher is the single most important element in an educational
endeavor. Without competent, committed teachers, even the best-conceived
and most carefully developed educational program cannot be successful.
Provisions must be made in educational programs‘fo provide teachers with

. \\
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Table &

& The Teacher
¢ bl ’ " : .
A. The Teacher and Energy Education . " R
1. llow familiar 1s the teacher with the subject matter content? ’

2, How well can the teacher apply her or his knowledge of the particular conceptss principles, and
theories included 1n the program to new or unfamiliar situations in everyday life?
3. What ugmthe teacher's attitide toward enefgy education? g
" 4. What does the teacher believe about the value of energy education in contemporary culture? i .
5. Does the teacher gpjoy learning about energy education and keeping abreast of current developments
- in 1t? . '
6. Is the teacher capable of providing the instruction necessary to teach the complex skills that are
defined as outcomes for the program? .
7. Does the teacher possess the necessary manual skills to assemble and use the equlpmggt and apparatus
of the program and to perform the included 14 oratory procedures? ’ MW . N
8. Is the teacher able to Eonceptualize, arrange, and successfully carry out the invesiiéatlons and
- laboratory experimental exercises included 1in the program?
9. How good is the match betweeq the teacher's personal philgsophy of education and the philosophy,
goals, and specifications for the classroom envirqpment? 4 ‘
10. Is the teacher reasonably’ d that her or his studen n perform well 1n the program
and that they wr 1ke 1t? ' . > -
¢
11. Is there any part or component of the program with which the teacher disagrees or feels she or he
does Yot understand well enough?
12. Does the teacher feel confident that she or he can organize, arrange, and adapt the furnishings,
equipment, .and other physical features of her or his classroom 1460 a viable learning environment
. for the program?
13. Are there adequate directiens to the teacher for assembling, preparing, setting up, and using tl.
manipulative materials and equipment?
14. Is the teacher.secure about her or his school's admimistrative support for her or his use of the N
program? r ’ /
15. Does the teacher perceive that the teacher preparation program has been adequate for her or his needs
in using.the cnergy education program? . *
16, ~ Does the teacher think that the program's teacher instructional materials give her or him a sufficient s
orientation to. operate the orogram in the classroom? ) .
-t .
{7. Does the teacher think that the program stifles. ner or his own in1tiatiye and cr‘twlty to an intoler- ;
able degree? . ' . C -
B. Teacher Preparation fgr the Energy Education Program )
R 1. Are the rationale and organization of the teacher preparation program consistent with the goals of
( tlf energy education program? :
. 2. Arp the teacher 1instructional materials and other instructional means an¢ techniques used 1n the
' tedcher preparation program appropriate for attaining the objectives of the teacher preparation pro- -,
grgm? ’
3. Isfsufficient instruction provided in the teacher preparation program for the teachers to acquire
corffidence in performing the management and procedural tasks required by the energy education program?:
4. Has the essential background knowledge that teachers need to operate successfully with the
program been identified and made known to the teachers?
=5. Are there adequate means and mechanisms included in the teacher preparation program for remediating .
I any deficiencies between the teachers' assessed competencies and the essential information needed to
operate successfully with the program?
6. Is the atmosphere prevailing in the teacher preparation program congruent with the atmosphere of thev,
classroom learning environment eSpoused by the energy education program? .
i -7. Does the teacher preparation progtam of fer the teachers sufficieat opportunities to work with all the
various student materials of the energy education program? ) . -
8.. How well does the teacher preparation program provide for the evaluation of the teachers' learning )
about the energy education program during the course of the preparation program? .
' .9 Is the teacher'preparation program successful in conveying to the teachers the "spirit" of the energy
education program? .
10. Do the teachers demonstrate a favorable attitude toward the energy education program before and after
the teacher preparation program?
, , - 201 - _ )
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Table 5 (continued)

(o) Materials for Teachers ’ - ¢

b4

1. Do the cdntents of the teacher materials give a fair and consistent representation of the program's
. philosophy, goals, organization, and content?

. 2. Are the media (print, non-print, mapipulatives) of the teacher matqrials appropriate for the objec-
- tives they are intended to achieve?

3. Is the “tone'' d* the teacher materials consxstent with the philoso y amd goals of the program’
\L\\ Is there 2y clear<and rational organxzatxon ‘in the teagher materialy?
5

re there adequate difec?hpns for how to proceed from one part of the teacher materials to the next -

?
\ part? . .

6. Do the teacher materials include sufficient provisions for sharing the objectives of the instruction
with the teacher u51ng the materials?

7. Are the provxsxons made in the- teacher materials to give feedback to the teacher using them on her
or his progress in attaining the objectives of the instruction?

8. VWhat provisions are made for maintaining the teacher's utilization of the teacher materials’

9. Is the information contained in the teacher materials correct?

10. Are the illustration§, tables, and diagrams instructive and correctly matched to the text 1n prﬂﬁted
teacher materials? ' ° .

11. Are the art work, phg%ographs, and page designs of printed teacher materials attractive and appropriate?




.
e *
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adequate preparation for the task of implementing the program and for con‘“’f—‘/
tinued support during the implementation process.

The implementation of energy education prograﬁs will represent a e
challenge even to the most experiented and creative teacher. The multi-
disciplinary character of the energy dilemma and the need to provide ex-
periences that will give students opportunities to define their personal . ,
goals, clarify values, and examine théir behaviors combine to make energy
education a major undertaking for the teacher. To experience success,
the teacher must be committed to epergy ‘education, be knowledgeable in
several academic disciplines, bé”gﬁie to integrate this knowledge and
bring it to bear on the energy dilemma, and be competent to teach for
complex skill attaipment and positive attitude development. We can pre-
dict that, in large measure, the initial success of an energy program will
be determined by the extent to which the teacher preparation program is
Successful in helping teachers develop these attitudes and competencies.
Section B of Table 5 contains some specific questions relating to the con- —_
ceptualization of a teacher preparation program for'engrgy education.

Section A of Table 5 addresses several interrelated issues pertaining
more direc to the teacher's personal role in an energy education pro-
gram. Thet::&stions in section A provide a -framework for assessing the
teacher's potential for experiencing success in an energy educatioh pro-
gram. The teacher's success will be determined in part by his or her own
abilities and characteristics and in part by factors external to the
teacher, Both the teacher and the situation in which he or she will be
teaching should be carefully_.considered when selecting teachers for par- \
ticipation in a program. No amount of preparation or inservice support .
can overcome the deficiencies of a poorly trained teacher or the resis-
tance of the reluctant teagher. Questi®fs related to the personal charac-
teristics of teachers can also be used as a basis for diagnosing the needs
of teachers who are being prepared for teaching in energy education programs.

-Other questions in Section A of Table 5 examine factors external to
the teacher which will impinge on the teacher and influence her or his
Success. Some of these factors include the adhministrative support the
teacher can’expect, and the physical classroom facilities, equipment, and
other services available to the teacher. Even a well-prepared and highly
motivated teacher can become discouraged and experience failure in the .
face of a difficult teaching situation.

Another issue, one addressed by the questions in Section C of Table 5,
concerns the adequacy of the program's teacher materials to provide the
‘teacher with continuing information and support during the implementation
Process. Teaching a new program requires the learning of much more infor-
mation and the development of new teaching skills. More learning is re-
quired than can be absorbed in the time usually allotted to teacher
Preparatioh programs. Therefore, much of the information presented dur-
ing the teacher preparation program must be available to the teacher
when she or he is back in the classroom. a well~designed manual contain-
ing carefully selected and written information can provide the teacher
with ongoifdg support. For example, sufficient information on the subject
matter content.ghould be provided to help the teacher fe@el confident that
the necessary information is readily available to cover most classroom
situations. Figure 8 shows an.excerpt from the Joule Unit Science Content
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Joule Unit Science Content Overview

in seeking to dexribe the nature of the universe,
wwnhsts have found o wseful to conceve of two
bouc components, matter ond energy Thot much &
easy enough 1o say, but 1o fully ond precisely define
“motter” or “efergy” turns out 10 be for from eosy
Both of these concepts ore subtle and elusive In this
discussion, the focus 1s on the concept of energy, the
swoject moner of the Joule unt As you will see neor
the 2nd, however, o full discussion of energy connot
ovo'd the concept of moter, since there 1s on exact
quanttotive relotonship b‘ahveen ene;gx ond moss,
eapressed 1n on equation thot relates the two bosic
components of the universe R

‘s

Energy

=

in the Joule unit, your students ore introduced 1o the
concept of eracgy by noting the changes thot occur
n o system when energy s added lo the system or
whe 1 o system converts one fotm of energy 1o on-
other form of snergy

Cedain forms of energy con be observed in o
syvem when the energy 13 trensferred from one
object 1o onother A ropidly moving hommer trons-
fers 113 energy of moton thinetc energy) to the nod

# stnkes The hommer stops mowving when # hits |

the nod, ond the nail moves intd the wood Light
energy striking o gloss of icad lemonade is converted

] < ¢

Grovitationol energy s stored n on object when the
object 15 hfted upward To move the obyect, o force
must be exerted through o distonce Work 1s done
on the object to store grovitotionol energy n the
abjeut

Eloshic energy 1s stored in on object when thot object
15 strerched or compresse o stretch or compress
the object, o force must be exerted through o di-
tance Work 15 done on the obiect and eloshic energy
1 stored in the object

Chemical energy s the energy stored in two chem:.
col “substonces An exomple of two chemicol sub-
stonces  with <hem-<ol. enerqy 13 hydrogen ond
oxygen When eleciricol energy~s possed through
iquid woter, hydrogen gos ond oxygen gos ore
“Tormed Energy 15 stored in these two goses o they
ore fofmed, leter, they con interoct (hydrogen will”
burn os o fuel with oxygen) to releose heot, light,
ond sound energy A sngle substonce does not
contoin chemicol energy Hydrogen by itself does
not hové chemicol energy, it does not interact with
mself to releose erergy When tWo chemicol sub-
stonces interoct, ther stored chemicol energy s
released

Energy onJ'Work

To stare energy in ony object or system, energy must
be odded to the system. To odd energy to o system,
woik must he done on Re system  _.

or changed to heat en'vgyw‘ﬁ" ice in the lemonode
melts ond, evenfuclly, the rempecoture of the lemon-
ode increoses Kinet, sound, eleciricol, heot, ond
hght energy con oll be observed 10 effect chonges
os they ore wonsferred from one physical object
o another R

Other physial systems hove stored energy by virtue
of thaw poution, store of stress, or chemicol compo-
shon. The fact thot energy 1 stored in these,
systems becomes obwious when energy 1s converted
1o onother form ond 1s tronsferred to onother
physcol object.

[3

In the Joule unit, the corcept of wark s 1ought
only in the context of grovitotionol energy ond
elostic energy In this context, work 15 done when
‘o force 1s exerted on on object, and the object moves
in the direction of the force

However, you should be owore thot, whenever
energy s odded 1o o system, work 13 dong an the
system For exomple, :n the oddihon of electro!
energy 10 woter to form hydmgen gos ond oxygen
gos, work 15 done Whenever energy 1s tronsferred
trom ane object 10 anather, work 15 done

Stored (or Potennal) Energy

Grovitotionol Energy

Gravitonono!
Energy

Elostic Energy |Chemicol Energy

Elostc Energy

A
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An lllustration of Mstciials for the Tescher.

(excarpt),’ Lhampagne and Klopter, 1975
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While heot energy 15 meosured in kilocolories,

other forms of energy ore meosured uung different

| meosuring umts  The moathemoticol re|°|'|°ﬂ$h|ps
Meowrsment of Energy between the vorious energy meosurning umts Ore
known, however, ond there are colcutorans thot

Orterent measuring unis are used to express quon- . equote different torms of energy thot con be made
ey of different forms of energy In the Joule unit,
the student » 1troduced only to the mepsurement
of heot energy in kilocolones. Equol mosses ‘of
fe-ent subrtonces do not change thewr te

-

A meosuning unit for kinetc energy s the joule,
nomed 1o honor the scientst Jomes Prescott Joule
* One kipcolore (heot energy) equols 4185 joules
(kinetic energy; Using this relotpnship, o compors
son con be mode between the kinetc energy of o
folling ob!ed ond the chemicol energy stored in
or_Since 4183 joules = 1 kilocolone, 0 334,800

of heot ore odded to equal mosses of wote
olcohol, the temperoture of the olcohol changes mofe  Llagrom sphere foll
thoa the temperoture of the woter The kiocalone, per second hos the some epergy s 15 stored in
o meosure of heat energy, 1 defined using woter o3 1biespoon of sugor (40 kilocolores) ond the axygen
o vendord To increose the temperoire of 1 kio-  needed 10 bumn 1t .

grom of water by 1 °C requires 1 kilocotorie of heor” § 1 = 4185 jo0les .
energy To find the number of kilocolones (keol) of
heot odded 10 ony mass of woter, one must muitiply
the mots of the woter in kiogroms (kg) by the
change m temperature in *C and by the specific heot
of witer (the heat necessary to inccease the tempero-
wre of 1+ kg of woter by 1 *C, i e, 1 keol).

1 joule ® kgm'/sec’ .

inetic energy = 1/2i(moss) (veloaty)’

kinetc energy = 1/2 (334,800 kg) (1 m/sec)’

kinetic energy = 167,400 kg x (1 m’/sec?)

netc energy = 167,400 kgm‘/sec or 147 400 [oulz<
s

heat energy = maw of x chonge in  x specific heat
water 4  temperaoture of woler
kg m °C

Measurements of energy os it 13 canverted fro
one form 1o onother have convinced scientists thot
, energy n olwoys conserved These meosurements
never show exoctly equol quantities of energy before
ond ofter the conversion, but the difference s so
smalt thot the conservaohon ol energy s the bayt
xplonotion suentshs con give So for os known, no
energy 1 lost n o converpon, ond no energy n;
. ganed There ore countless exomples of the conser- :

’

°c
. i kg °C

x 1 keol

V4

7

Fig. & {continued)

vohon of energy n science, mony of which hove
proctico! implications n everydoy hfe One must
spend the energy stared in the chemicol system
mode up of food ond oxygen 1o get energy for bodily
wormth ond octivity The omount of energy that one
gets from chemical substonces in food depends on
the moss ond the kind of food thot 1s eoten If o per-
son eots more food than he needs 1o get the energy
to keep hus body warm and 1o move the ports of the
body, s body will convert the extro chemicol
substonces in food into fol thot i stored 1n hus body

Sources of Energy

For human beings ond other ammals, food 15 the
most important source of energg ,For the eanh,
the sun 15 the most importont energy source “Rucleor
reachons on the sun releose heot and light energy *
This wormth ?nd hight gives our eorth o constantly
renewed supply of plont foods

Coal ond petroleum, two of our other sources
of energy, were olso produced by light energy from
the sun The formonion of these substonces required
speciol conditons, though, there 15 Little chance thot
they con be resupplied by the sun As our supplies
of cool ond petroleum dwindle, suentsts ore explor.
"9 New energy sources, ond we are constontly
reminded not 1o woste the mtpbcoobh vores of
these fuels that power our homes and ndusries.

"}“"1 = 1 meter/second

vgor, 1 thsp. = 40 kilocolories

N © o




Overview. The purpose of the Science Content Overview is to provide the
teacher with background information about the science content taught in
the Joule Unit. ’ ‘

-~ The personal characteristics of the teacher and the type of school U

) situatién in which he or she is to use an energy education program are
. among the strongest influences on the success of a thoughtfully con-

ceived program in the classroom. The teacher materials provided by ,an
energy education program, however; will be vitally important in co i-
cating to the teacher the attitudes, knowledge, apd skills that are re- '
quired in this new educational undertaking.

'

‘. Student -Assessment

%

Comparable in importance to the instructional:stragegies and materials
of an energy .education program are the provisions the program makes for
assessing what students learn and how their out-of-school bghaviors change.
Well-designed instruction makes learning possible and provides opportuni-
ties for changes in students' behaviors tooccur; well-designed assessment
pracedures -increase the probability that stiddents will acquire new knowl-
edge and skills and that they will make use of the opportunities to develop
new behaviors. Providing for the assegsment of students' achievement or T
o - behavior in any aspect of an energy education program serves.to focus the
; students' attention on that aspect--be it acquiring knowledge, learning
problem~solving skills, clarifying valués, developing attitudes, or making
decisions. cts of the program in which students are mot assessed terd
to be ignored the students and viewed as unimportant. If, for example,
the enemgy education program seeks to improve the students' capabilities
in making decisions about conserving energy but only provides for assess-
ment of their knowledge of information about energy, the chances for
realizing the outcome of improved decision-making capabilities are greatly
' Mdecreased. Student assessment, then, is a key factor in determining the
extent to which students will attain the desired outcomes specified by the,
program. '
Procedures and instruments for student assessment fall into the area
of educational measurement and evaluation, about which a good deal is
known. as a result ‘of several decades of research and experience.l2 To
“provide for student agsessment in an energy education program, it usually
won't be necessary to invent something completely new. Rather, most of L
« . the needs for student assessment in energy education can be fq}filled by
"intelligently applyisig and adapting existing assessment procedures. . /\t
y Whether this has-been‘ﬁohewor will be done is an important question to
raise about any particular extant or proposed energy education program.
For a program that already has some provisions for student assessment,
we would next inquire whether or not generally accepted assessment pro-
cedures and practices were employed. : .

— i3

Virtually all systematic assessment procedures begin with clear
specifications of the objectives the student is to achieve. It is for
this reason that, in the earlier section of this paper.,on goals and ob-
Jjectives,; we insisted on the necessity of writing functional statements
of objectives. The effort involved in making these statements as clear
and precise as possible is worthwhile because they constitute the basis
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~

Table 6

Student Assessment R
¢ ’ '
Adequacy of Provisions for Assessing Desired Outcomes

R

. Has ; conprehens1ve list of desired student learning and behav1oral outcomes been prepared?

-

2. What provxsxons have been made for assessing students' out-of-school behaviors as well as their
in-school learnlngs’

Is there good correspondence between the program's specified outcomes and 1ts student assessment

'3. procedures?
4. Is a reasonable proportxﬁn of all the desired learning and behavioral outcomes sampled by the
assessment instruments and procedures used 1n the progran? .
S. Are the most valued learning and behavioral outcomes adequately assessed? '
6. ‘Do the assessment procedures make provision for festing relevant behaviors in all three domains
(cognitive, affective, and psychomotor)? . .- N
L. Is there an overemphasis on the assessfent of lower level behaviors in the cognltlve domain?
8. Is there an overemphasis on the assessment of expressed attitudes? "
9. Are students assessed on their ability to clarify their values and set goals with respect to energy

consulptxon’ . i \

Are students assessed on their ability to apply their in-school learnxng about energy to out-of-
school actions that decrease- energy consumption?

Characteristics of the Assessment Procedures

1. Is the balance between assessment of students and sglf-assessment by the students a reasonable one?

2. What 1s the eviderice that the pr, o ;hng;s,ar27;anlliar with standard procedures and curreat
practices in the area of educational me renent Y valuation?

5. Is excessive use mide of traditjonal 5 cedutés fo:fstudent assessment? .

4. Are traditional assessment procedur Applxed 1ntellxgently'

5. Mhich 1nnovative student assessment procedures hre.used’

6. Are the innovative assessment procedures used 1nt lligently?

7. Do the student assessment procedures directly lnus ¢ behaviors described by the objectives or are

indirect measures used?

£

8. Where indirect measures are used to assess certain/behaviors, are the neasures valid?
9. Is the reliability of instruments used for student!Assessnent satisfactory? ) -
10. Have the 1tems included in assessment 1nstrunentsr&een carefully and corréctly constructed?
11. Are the 1tems i1ncluded in assessment instruments free of racial, cultural, and sex<role brases?”
12. lkmn 15 the teacher involved in the student assessment procedures beyond the usual administration
and scoring of paper and pencil tests?
13. How 1s information gained from student assessment procedufes fed back 1into the instructional system’
14, Is a sufficient variety of procedures used to assess students?
The Student and Assessment X I
1.- Do the assessment procedures serve as a positive learning experience for the student?
2. W11l the seudent find that engaging in the assessment procedures 1s interesting, challenging, and
satisfying? ‘ ' ,
3. Is the amount of/ student time devoted to ass#ssment procedures excessive?
4. 1Is sufficient txne allotted in the assessment procedures to make an adequate assessment of the
student? )
5. Do the students Hhave the opportunity to learn to engage 1n and practx%e self-assessment ?
v
207 -
¢
- -



Iy

‘ -
-

. = -
for designing appropriate assessment procedures, and that task becomes
g much easier when there is a minimum of ambiguity about the learning and
behavioral outcomes expected of students as a result of their experiences
in the program. The statements gf objectives should cover the full range
of expected outcomes so that, tdken all together, they can be used to de-
fine the total population of student learnings and behaviors which will
be sampled by means of the assessment procedures. It is patently impossi-
ble to assess students on each and every de51r3§ outcame that an energy
education program specifi%g, but it also is esSential that no crucial or
highly valued outcome goes unassessed. Hence, another key question about
the adequacy of the assessment procedures concerns the extent to which the
- sampling of student learnings and behaviors which actually are assessed is
balanced and represents|the total population of desired outcomes. 1In
- Table 6 we have listed a number of additional questlons that should be con-
. sidered in judging the adequacy of student assessment procedures of an en-
ergy education program. -

PR

|}
‘

Two cautions must be kept in mind when confronting the matter of
student assessment in energy education. First, student assessment is
almost certain to be incomplete and inadequate if it dpals only with learn-
ings in the cognitive domain. fThe temptation to do this is strong, be-
cause assessment procedures and instruments are presently most fully
developed in the cognitive domain, and because educators are most familiar
with assessing cognitive learning and it seems safe. However, as we have
argued throughout this paper, cognitive learning is merely one component
of energy education. At least as important, and probably more so, are the
development of problem=-solving skills, clarification of values; 1mproving
capabilities in decision-making, and developing appropriate out-of-school
behaviors with respect to energy conservation. Student learnings and
behaviors in these aspects of énergy education must also be assessed.
Admittedly; procedures for such asséssments are not so well developed as
in the cognitive domain and a little more imagination and effort are re-
quired to carry them out. But, these are insufficient grounds for omitting
- student assessment in crucial aspects of energy education.’

- The second caution is to avoid reliance on student self-assessment

as the sole assessment procedure where important: aspects of energy educa-
tion ‘are concerned. All too often in instances when setting up a more
systematic assessment procedure is difficult, cumbersome, or expensive,
attempts at assessment are abandoned or students are asked to assess their
own learning and behavior. Self-assessment alone is.insufficient, however.
We do believe that self-assessment of one's own learning is the best and

“ ideal kind, in qonkrast with assessments externally imposed on individuals.

. ' In fact, we ha en party to an instructional program which has the de-
velopment of the ability to assess one's_own ledrning very well in straight-
forward and clearly-defined situatioqs.13 But we also know that successful
self-assessment involves specific skills that .must be learned over a con-
siderable period of time. Vgry few students have opportunities to leasi
these skills in schools today, so that very few are able to assess their
own learning, This is true especially for situations where the learning .

. or: behavior is complex and the assessment criteria are ill-defined. These

. characteristics describe, it seems to ug, many of the important desired
outcomes of energy education, and we are not hopeful that self-assessment

" will be a highly successful assessment procedure with respect to them.

] . s
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We are not recommending that self-assessment should not be.used, but we
do urge’ that it ‘should not be relied upon as the only procedure. Here,
as with other issues related to student assessment, good sense guided by .
reliable knowledge must prevail over expediency if an energy education
program is to have the best chance for being effective. '

«

Implementation @

We have addressed in some deéail the philosphical and theoretical
issues that must be considered in designing an energy education program.
The degisions that are made abou;ﬁ;pese aspects of the program and the 4
success with which these decisions are translated into classroom proce-"
dures and materials for the teacher and students represent one factor that
will determine the extent to which the program is adopted for use in schools.
. Education. is not, however, all theory and philosophy. The adoption and

success of a program depend also on economic and practical considérations.

The cost and the.ease of implementation of a program, both at the school 1

and-“Classroom levels, are factors of major importance to school adminis-

trators and teachers.

A program with high initial or yYeplacement costs or a program that
makes excessive demands on school rgsources (clqssgpém or storage ‘space,
time for teacher preparation, for example), is pot likely to be adopted ¢
by the school. Questions that should be asked about both immediate direct
costs and long-term indirect costs of a program are poseq“in Table 7, .
Section B. '

A program that is difficult for the teacher to implement will not
be used. The packaging of a program must be designed so that is is con-
venient for.teacﬁeréh?nd students to use. Table 7, Section A, addresses
some very ‘pragmatic igsues that influence the ease of implementation of
a program. Consideration of these issues in the process -of designing a
program can reduce the probability that the program will later Rhave prob-
lems in adoption or implementation.

EY

Program Evaluation

In the preceding sections of this paper, we have delineated a large
variety of considerations .about energy education that influence the effec-
tiveness and success of an energy education’ program in schools. Questions
about a program's rationale, goals, and objectives; its content and instruc-
tional strategies; and its provisions for the teacher, for student assess-
ment, and for implementati8n represent considerations about the internal
qualitles of an eiisting or proposed program. In this section and the
next, we turn to éonsiderations external to an’energy education program
that are pertinent to making decisions about its actual or potential

2 value. . .

r
,,\\\ Persons who are responsible today for making decisions about educa- .
tional programs are fortunate. Unlike in the past when such decisions had
to be made primartly on the basis of.testimonial evidence and fortuitous
obgervations, there is today an active area of evaluation research inm edu-
cation, one of whgse-primary purposes is to provide reliable information
to educational decision-makers about how well educational programs "work."14
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Table 7 i ! ’ -

A . ’ . Implementation .
A, Dackidping and Conventence (implementation at the classxﬁ level)

. -

[ g - o
1. 1s the packaging of the program's instructional materials adequate for efficient classroom use?
2. Is the labelling of packages oﬂ<tntcridls and the various componcnts of the program clear and
unamb tpuotis? . .
< ; b
3. Arc provisions made to tacilitate rcturning items that have straved to their firoper places?
_4. Arc the program's instructional materials packaged and designed adequately for students to work
with them on their own? .
L S “
5. Are sufffeient quintitics of all 1tems nccded to operate the programgsupplied”’
L0, Is 1t easy=to obtain those rtems necded to operate the program that are not supplicd?
I. Can the program’s instructional materials be readily and efficiently stored?
8. s 1t casy to organize the program's instructional materials so that.they will be accessible to
the students and tedcher when necded? ’ :
w -
. 9, Is the teacher casily able to do the chores necessary to put the program into operation and to
maiptain it? .
>
10. can the materials of the program be casily handled and moved from place to place”
11. Are the manipulatives tree of manutacturing defects that can cause difficulties 1n their use”
12. s 1t a relatively ~imple procedure to ohtain replacements of materials and expendahle ~upplics”
¥ tost Considerattons {1mplementation at the ~chool level) -
~ " a
1 Whgt 1~ the purchasce price of ali the components of the program that are necded to install 1t
.0
) initially .
— 2. What amourfts of conswnable supplies and printed materials are nccessary for the program's operation’
3. What ts thepurchase price of a1l program componcnts nccded to maintain the program frop vear to
year after 1t has heen instalicd?
, .
1. llow docs the annual per pupil cost tor this program comparc with the annual per pupil cost for
others thut are availablce”
5. Jo mimmtze the txpense ot daplication, can the program materials DE Tredully trausporteu ror snalilig
between ¢ fuw.room,? v
- 2 .
6. Will installation of the nrogram require the construction nf few Facilitiac or medyfieatiop of exast-
g facihitie? .
=, Khat are the personnel cost~ for workshops and other sessions that are necessary to preparc tedchers
to use the program?
” . “
8. Will 1t be nceessary to cmploy additional teachers or other personnel to put the program 1nto
operation? A ' -
. 9. Bocs the teacher preparation program for the program require unusual facilities or cquipment?
- ’
-
) ' >
-

. ' »
v . -
- ¢ '
’ wA ¢ ~ .
“ &
N . .
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\ " lable 8 -

Program Lvaluation

N
Ax\ tvidence of Achecvemcnt\pt I'rogram Gouls
. . \ -

AN AY
) N1, Does the student lcaﬁ\ by cugaging 1n the hctivitids of the program?
3. liow well docs the studéqt lcarn what th

\ \
3.\ How can the program be tn“§EVCd 50 that tj

4. boes the studcent learn things from the progkum other than or moré than what the designers intended
he or shc would lcarn? B

program dgsigners intended him or her to learn?
\ .

t will learn better”

\
5. uPoh conpletlou of hxs or her itnteraction w;[h the program does the student demonstrate new behavxorsl

6. Upon gonplotlon of his or her Anteraction with the program does the student demonstrate the behaviors
that the materials purport to teach?

7. Docs the student interact in the program 1n a way that 1s congruent with behaviors described by the
progran? - :

8. lor any instructional unif, do students demonstrate mastery on paper and pencil tests after having
studied thc umit? . .

Y. Do students rcach the level of competency in out-of-school energy-related behaviors that are aimed
for 1n the program? .

10. To what extent do students attain the hnowledge of facts, concepts, principles, and theories speci-
fied by the program?

11.  To what extent do-students comprehend the progrgm's subject matter’

12, tiow well car students Jpply thesr hnowledge ot concepts, principles, and theories taught in the pro-

5;& ~gram to new or unfamiliar situations related to thc energy dJdilcmma? -
~
13% lbw well <un students apply their hnawledge of concepts, prxncxples. and theories taught in the. pro- N
gram to situations in thetr durly lives” I : }

. |
14, liow well do students integrate or synthesize specific content taught 1n the program with other ‘knowl- Y
edgE they alrcady pog>e>s° N B

15. Do students gencrate new idcas of their own based on their hnowledge of particular concepts, prin-
cxplcs OT tncories tdugnt in Lue program?

10, Yo students apply ruéfﬁﬁsr decisionemaking proccdurcs to cnergy-related problems?
17,. How frequently do the students voluntaraly particinate in activities relsted to the enerpv dilemma”?
18. Do the students develop the neccssary manual skills to use the equipment specified by the program?
“
B. Lvidence of Appropriateness of thc Progrum for the ‘larget Population
14

1. ror any instructional unit, do pretest data show that most students in the target population are not
alrcady 1n possession of behavxors the unit will teach? .

2. ftor any instructional umit, arc the cxpcutcd student behaviors generally too simple or too dxffxcult
for the students in the target population?

3. Does the student cnjoy his or her interactions with tho instructional materials?
4. bocs tht student dxslxkc studying any of the instructional materials?

5. Do students show prefercnces for any particular type of léarning procedure or instructional medium’
0. Docs the student feel that what she or he xs'lcarnxng is worthwhilec and/or relevant?

7. bous the student feel that what 1s presented s ancongruent with s or her beliefs or values 1n any

way”

. 8. Is there any lesson, activity, or procedurce in the program that causcs the student to’act in a manner
that can be interpreted as an indication that he or she 1s confused, anxious, troubled, or upset?

Y. Docs the student perceive that he or she 1s und/or cun be successful within the context of the program?

10. boes the student fecl that (s)he has the neeessary capabilities to carry out the learnxng tasks (s)he
s is being usked to dQ? . -

11. How does the student react to unpredictablc {ffnutxons‘shat may arise’in the classroom?
12. Does the student welcome and/or idok forward with pleasurc to the time when (s)he has thc program?

13, bous the studeut gt in-a manner that tan be interpreted as indicating that (s)he 1s comfortable 1n
the program? fiow frequently dods he or she smile? low frequently doef (s)hie excitedly share new

di<coveries and jdeas with others?® . .
) - 211 - '
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Table 8 (continucd)

\ - ) .
. } .
€. Mequacy of Program Evaluation lvidence i ,
" - 1. 1o what extent does the program cvaluation provide evidencd regarding the considerations delineated
1in scctions A and B of this -table? . =
2. lo what extent docs thc program cvaluation provide cvidence regarding considerations about the pro-
. gram's content (scc questions in table 2), instructional strategics (Table 3 and 4), provisions for -
the tcacher (lable 5), provisions for studeimt assessment (Table 6), and implementajion (Table 7)7
~ \ 3
© 3., vocs the program cvaluation consider how well the assumptions of the program match the beliefs of
. various types of communitics? N
4. Uoes thc program cvaluation consider which ot the program's goals, 1f any, are incongruent with the
social, cconomic, or political views of significant groups of people?
5. liow much and what hinds of cvidence does the program cvaluation provide about the achicvement ot
‘each of the program's gouls? . ‘
5o 1s the cvidence presented i1n the cvaluation rcport based on a formative or a summative cvaluation of
., the program? _ .
7. *Is the design of the evaluation study described completely?- .
§. “What arc the strengths and weaknesses of the sampling procedurcs? .
.
Y, To what. cxtent can the thindings of the cvaluation be gencralized?
10. Were the statistical analysis procedures carefully and correctly carried out?
11, Atc data reported us percentuges or proportions to mask the fact that actual numerical sizes of
sumples were quite small?
12, Arc claborate’graphs or extemave tahiles of duta uscd to display trivial or not highly pertincnt
information” -
13. If a revised version of the program cxistes, were the data’ presented in the evaluation report col- .
lected on u previous or the revieed version of the program? , '*,
S ) y 2
. {
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This is not the place for tus to give a short course on the techniques and

procedures used in program evaluation research, but we can point out that

‘the findings from evaluation research represent the kinds of evidence that

Gan serve as the basis for decisions about the value of a program. While

program evaluation research findings are not the only evidence that a de- '
cision-maker should consider, she or he is fortunate to have them

available. .

~ Several kinds.of“evidence should be provided in the findings from an
evaluation of am energy education program. First of all, there should be
evidence about the extent to which the program's goals -are achieved when
it is used in schools. It is important that this evidence attends to all
of the program's goals, not only to those that concern cognitive learning
or those that are easy to test for. Our remarks on this score in the
‘earlier. section on student assessment pertain here also. There also should
be evidence about the appropriateness of a program for the target population
of students for whom it is intended. Similanly, there should be evidence
about the appropriateness of the program for the target population of com-
munities where it is intended to.be used. 1In the accompanying Table B, we .
have listed a number of questions that suggest the various kinds of evidence
that educational decision-makers could expect to obtain from the evaluation
of an energy education progranm. } \
Quite a number of factors affect the adequacy of the evidence that is
reported in program evaluation research. One important factor is whether
the reported evidence comes from a formative evaluation or from a summative
evaluation of the program. We have written elsewhere (Champagne & Klopfer,
1974b) about the stages of and procedures for formative evaluations, which
are conducted while the instructional materials of a program are in the
process of development. 1Instructional materials generally are revised,
sometimes radically, on the basis of fommative evaluation findings, and
such revisions may be made several times before the final version of the
program's materials is produced. Summative evaluations are carried out
when the final version of the program has been released to the general
public. The point to be emphasized is this:: reported evidence based on
a formative evaluation of a program cannot be unequivocally accepted as
evidence about the quality of the program's final; publicly-released ver- .
sion. The reason is that the instructional materials An the publicly- -~
released version may be quite different from those used at' the time of the
formative evaluation, * When a research report is not clear about the basis
of its evidence on either a formative or summative evaluation, the reported
evidence is inadequate. Other factors that can contribute to the inade-
quacy of reported evidence are suggested by the questions we've listed in }
l the second section of Table 8. Educational decision-makers should be aware
T of these factors; yet, if the caveats are heeded, evidence reported from
j program evaluation research can play an important role in making decisions
| gbout the value of an energy education program. ‘i

; Although we believe that evidence from program evaluation.research

can be very valuable in making,decisions about the value of an energy edu-
cation program; we do not take the position'that research evidence is all
that decision-makers ought to coneider, especially when they are deciding
whether or not to select a certain program ﬁor use in a school. An important
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agpect of decision-making irffthis situation is to determine the extent
to -which the program's assumptions are consistent with the beliefs of the
people in the community where it is to be implemented, and to consider
carefully the implications of implementing an energy education program
in a communiiy where its assumptions and the community's beliefs are in-
congruent.p If, for example, a program is based on the assumption that
governmental control of an individual's energy consumption is right and
proper, it can be assumed that the program will meet with some form of
opposition in a politically conservative community. More liberal communi -
ties might find unacceptable any program that does not explicitly state
the assumptions on which.it is based or fails to give the learner the
opportunity to examine ¢ritically each of the assumptions. On the other
hand, communities dedicated to energy'conservation might not require that
a program adopted for their schools critically evaluate assumptions which
‘are consistent with the community's belief in energy conservation. The

-—possible situations we've illustrated here call attention to the fact that

making decisions about, selecting an energy education program for imple-
mentation in schools is not a straightfgxward matter.' Where decisions
have to be made, values are involved. .

Designer and Development Team Qualifications

v Ouf experiences and the experiences of others concerned with the de-
sign} development, analysis, and implementation of edu®@ional programs
bear witness.to the observation.that the quality of any program that is
produced stroqgly.depends op the qualifications of the people who produce
it. This observation‘is significant for making decisions about the value
of an existing energy education program or the potential value of a pro-
posed progeam. The chances of ‘producing a éupe:ior program are greatly
enhanced when well-qualified people are involved.

®

In, the accompanying Table 9 we: list some kéy questions concerning
the qualifications of the designers and development team of & program in
energy education. We are convinced that the requirements for effective
energy education are so diverse and complex that a multi-talented team is
needed to develop a good program, and this belief is reflected in our
questions. :We also are wary of external trappings of respectability or
.slick veneers, but prefer to look for evfﬂence of substantial accomplish-
ments, relevant experiences, and creativity. And, in addition to the
personal qualifications of people, the support provided by the institution
or organization which surrounds them is an essential component of designer
qualificatiors. .- .

AN

. Our consideration of designer qualifications might more appropriately
have been placed near the beginning of this paper than at the.erd, for we
fimmly believe that the commitment of competent people and capable insti-
tutions is the single most important ingredient that is likely to make, a
‘difference in whether or not there will be effective energy 4ducation in
gchbols. It is oux hope that the ideas and suggestig&Z;yp’Cﬁdgiven hese
will be useful to the singularly important men and wc who are concerned
with energy education and will help you take appropriate next steps.15
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lable 9 .

.
Designer and Development [cam Qualifications

. n

o X
A, Characteristics of the Major Designers .
*

1. 1s therc cvidence thatsthc major designers have sufficient knowledge of the academic disciplines
relcvant to the program's content, ipstructional mcthodologies, and characteristics of the learner
population, to develop a program of quality? ,

. A

2. Do the major designers have a broad range of knowledge and experience to bring to the development
effort?

3. What{are the previous cxperiences of the major designers that provide a basis for their success in
an epergy education pregram dcvelopment cffort? ~

.4, 1s there evidence that the major desigpers are highly regarded by their peers?

5. Are laJor'dcsigncrs committed to a certain philosophy of educati®n? A certain psychological theory?

If so, which one? , . . BN ™o
*+ 6., Z¥s there evidence .(e.g., ious writings 1n the field, educational background) that the major
designers have had a long™erm commitment to energy education?
. »
B. Characteristics of the Ugvelopment Team A
- . - . - ' T .
1. Does the development team 1nclude persons with adequate knowledge of the content from all the rele-
Pt ) N ” + s
vant academic disciplines? N .
2. voes the devclopment team include persons who are well acquainted with goal-setting strategies and .o e
values ciarification techniques? . ,
- 3. Does tye devclopment tcam include porsons with expertise 1n instructional design? '
4. Does the development tcam include personsﬂthh extensive expeériences in the schools?
g””/ 5. Dboes the development team include persons who are well acquainted with the complexities of implement-
JAng a new educational program? - - \

6. Uoes the development team include persons with extensive experience in designing student assessment
procedures? .

" g
7. boes the devclopment tcam include persons with exp%rtlbe 1n the design of instructiogal media and
materials? -

8. UVoes the development team include persons with knowledge -of procedures in publishing?

9 Does the development team include persons with-experience in the formative evaluation of a prograa
under development? , .

» . ‘ - Y .
" 10. boes the dcvelopment teuam include persons who are knowledgeable about the techniques and procedures
of program cvaluation rescarch? .

(.‘ Resomrces Available to the Designers and Development Team

1. Are the designers and development team associated with an established academic or research institution?
* @
2. Arg the designers and development tcam associated with an organization having adequate prior experience
in educational program development?

i

3. . Are consultants represcnting a varicty of academic and professional fields available to the developers?

iﬂi Do the developers have ciasy access to children of the same age ‘and learner characteristics as the /
- "program's target population? ’

Do the developers have casy access to schools representative oﬁ those for which the program‘fs designed? '

What production facilitics (art,” photography, printing, woodworking) are available to the dévelopers?

Are therc sufficient financial resources availahle to the team to complete the development of the
proposed program? , -

)

6. Nhatlﬁbra?y facilities arc availahle to the developers?
7

8

-~

.
.

9. Will program development be a full time activity for the designers and development team?

N 10. Have the designers and development team sufficicnt time to complete the program as it is specified?
. .. s . .
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( : FOOTNOTES ~

¢

1 We lémit our discussion'of energy education to instructional materials
and programs for students in schools. Providing for energy education,
however, involves the school in more than its customary role of pur-
veying knowledge. It also calls for effecting changes in the out-of-
school behaviors of; students, an outcome not incliuded among the objec-
tives of most instructional materjals intended for use %n the schools.

»x
2 gome examples of each type of educational decision-maker we have in
mind (purchaser, funder, and designer) and the kinds of public and
private agencies with which they might be associated are presented

here. o

. PersonchonéE%ned with purchase or adoption of energy education pro-
~ — __grams-ané-instructi materials will most likely work with schools
or state departments ¢f education. Their professions include those
of teacher, curriculumspecialist, administrator, and adoption officer.

‘Persons concerned with the funding of energy education programs and

matdrials will be found in a wide varty of agencies ranging from

publishers, government agencies, and foundations to utility companies

and consumer organizations. Their positions include those of execu-

tive editor, peer reviewer, and project director as well as that of
_» Consumer education sﬁ%cialist.

4
- N

Persons concerned with the design of energy education programs and
materials might be associated with schools, publishers, or educational
research and development organizations. Persons affiliated with utility
companies and consumer organizations might also have such design re--
sponsibilities. The posjtions of persons involved with energy educa-

s - tion materials design ijiclude those of teacher, curriculum specialist,
curriculum designer, and educational materials writer or editor.

3 , The distinciion we make between the terms instructional material and
instructional program relies on our definition of an instructional
material as any item, be it a manipulative Or a printed material that
is intended to be used for an instructional purpose. .Our definition
of instructional program, on the other han@l, rgfers to a number of
instructional materisls integerated by means of an overall plan that
directs how the materials are to be used in conjunction with one

Lo ) another toward the aghievement of one or more instructional purposes.
- In the following sections of this paper we have generally used the
terms instructional materials and instructional programs to refer to
. both ideas interchangeably. It will be clear from the context when
a specific meaning is appropriate for one or another of the terms.

4 The literature on systematic jnstructional procedures is already -
. quite large and is growing rapidly. For representative examples,
gsge Travers, 1973; Resnich, Wang, and-Kaplan, 1973; apd Popham and
Baker, 1970. ' . , .

S In addition to aiding communication and’ the assessment ofbthe effects
of instruction, stating educational objectives behaviorally facilitates

» ;
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. the selection_of appropriaté instructional strategies. (See page 189 .
of this“paper.):

Befijamin Bloom was instrumental in providing educators and psycholo-

.~ 9ists with an important tool, a taxonomic system for grouping together
behaviérs which have specified attributes in common. In this taxonomy
behavidors are classified into three major groups called domains, ac- 4

- cording to whether they are primarily cognitive, affective, or psycho-

* motor hehaviors. Of course the division of behaviors into these three
domains is an artificial distinction, since almost any behavior or-

+ dinarily is made up of cognitive, affective, and psychomotor elements.

.7 For example, behaviors relating to conserving energy in the h might
relygpartly on knowledge of ways to conserve energy, partly on
desire to conserve energy, and partly on the physical ability to per-
3 form tasks that aid in conserving energy, such as shutting’ off a light
- switch. Nevertheless, the classification of behaviors provides some
. " - extremdfy useful tools for educators. -

Within'each domain of the taxonomy, specific behaviors are arranged
hierarchically in terms of their complexity. To illustrate this
hierarchical arrangement, let us examine sSome examples of behavior
from the cognitive domain. The first level of the cognitive domain
is knowledge--behaviorally stated, the ability ‘to,recall specific
% * information, e.g., knowledge of some ways that ewbrgy might be con-
© served jin‘the home. The second level of the cognitive domain, com-
préhension, involves such behaviors as the ability to explain why
.7 insulating one's house will conserve energy. The third level, appli-
) cation, is exemplified by the behavior of applying the idea of energy
. conservation to an area where .one has not yet learned ways of conserv-
ing energy. An example illustrating the fourth level, analysis, is
N the ability to recognize various techniques of energy censervation,
’ e.g., using a single energy source for two or more different purposes
simultaneously. The fifth level, evafuation, calls for such behaviors
W ) as the ability to compare various energy conservation plans proposed
. for one's family and to sglect one of them on the basis of the amount
~ of energy.it conserves aﬁg the likelihood that one's family will be
T abla to adhere to it without undue hardship.
)-8 We shall discuss these processes more fully in a later section of
. « this paper in-relation to the instructional strategies employed. in
energy education. - , _
« + 1 - Thif appears to be true even in school subjects such as science and
) sociqy studies where problem-solving goals are more highly touted

than KMowledge goals. For discussions of this issue in relation to
<y ,Z science and social studies, see Champagne and Klopfer, 1977; Massialas
and Cox, 1966. ' a- . - -

] The Joule Unit (Champagne and Klopfer, 1974a) is an instructional unit
. on energy intended to be used by elementary and middle school students
as part of a comprehensive science program. Materials from the Joule

Unit are used here and in other places in thik paper as illustrative

t examples of the application of some’of our pr%nciples of instructional

— - design. _ . ,
» . \ " . 5 - a7 - ’ \ o
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various techniques for.values clarification have been devised, and
some of the most interesting ones are discussed 1n Raths, Harmin, and
Simon, 1966. : .

The ideas expressed here relate to the notion of adaptive education.
One comprehensive account of this notion may be found in Glaser, 1977.

Reviews of research in these areas have been undertaken from various

‘points of view by educational theorists. See, for example, the reviews

by Levie and Dickie, 1973; Prase, 1973, and Wittrock and Lumsdaine,
1977. . L

The many years of work in educational measurement and evaluation have

. produced countless assessment instruments and a vast number of papers

and-'books about student assessment procedures. Por us, the two most
useful compendia on student assessment are Bloom, Hastings, and Madaus,’
1971, and Thorndike, 1971. However, educational measurement and evalua-
tion is-a very busy area, so the current periodical literature also
must be consulted to geep abreast of new student assessment procedures.

A brief discussion of the goal of student self-aseessment in the
Individualized Sciénce program is contained in Champagne and Klopfer,
1974c, and specific illustrations of self-assessment procedures may

. be found in Champagne and Klopfer, 1975. Evidence about how well

students can assess thelguown 1earn1ng is presented in the research
stpdy by Walker, 1975. >

¢

.

To anyone seeking‘more information in the area of evaluation research,
we heartily recommend an excellent discussion on the philosophy and
methodology of educational evaluation in Cooley and lohnes, 1976.

We are grateful to Joan Donnelly and Dorothy Molter for their con-
tributions in’conceptualizing and preparing drafts for parts of this
paper. Without their help, the paper would have been something much
less, both in scope ‘and detail. Wé- also want to thank Alexandra
Antoniewicz, Christine.Frezza, and David Squires for editorial and
clerical assistance in preparing the paper. v
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' LI L.
Experiences with Energy Education T

The NSTA has an unusual position in this conference, in that our
materials have already been put forward as products\by four different
groups. I think that it is rather amusing that they were put forward as’

~ examples of education and industry collaboration and as products of the
Office of Environmental Education and of the FEA and ERDA. We've been
tarred with so many brushes that there is hardly any clear skin left. I ?
would like, as they say, to make one thing perfectly clear, and that is ;
that thesge are NSTA ‘materials.; They are not the products of rany other
group. We are, of cpurse, delighted at the support that we receive from
many different groups, and I think that has contributed to successes they
have had. I want to take_advantage!of this opportunity, having had some
of the publicity already done for me, and say only some brief things about
the materials, and then say some more general things about energy education.

' The firstyset of materials that were produced (supported by the Office
of Envirommental Bducation) was an energy envirorment sourcebook. It is
just what it says, a sourcebook and a materials guide--which is an anno~ "~
tated bibliography in a series of reading lists--and an energy environment
mini-unit guide, which is a collection of sample activities. The second
set of things, which are here in enough guantity that you can take them
away with you, are a series of fact sheets on alternate -energy technologies.
There are nineteen of these projected; fourteen of are in print and
here. They are not something that you put in the hands of students and
expect great things to happen. I think we should also admit that we
realize the dearth of teacher-background materials. - There's very little

to move the whole mass of energy education forward very far. These are
probably of most use to teachers who are already determined to do some-
thing and want some back~up material. Let me make one other comment on

the factsheet. There are fourteen of them here in final draft, and

one of them is here in preliminary draft. tzhe glossary that is in your

folder is a preliminary draft of our Pact Sheet No. 18, which will be a

* glossary ©f terms from alternative energy Cechnologies.. I was amusing
myself yesterday during some of the slow moments--that implies the worst
slow moments--by proofreading, and I want to emphasize that this is a
preliminary draft. 1I'd invite wyou-all, during any r slow moments
.that may come along, to do the same thing, and if you find any mistakes,
mail them in to . us and that will guarantee that you'll receive the final
copy when it comes out. There are typos in there, but I am more inter-
ested in getting from many of ‘you 'who like to play this game, a criticism
of the level of explanation in those glossary terms. , Have we explained
them to you in the way we want them upnderstood? ‘

T ' We have not entered into the much more difficult task of producing

”~

classroom materials. We beleve very strongly that the only way to make
any impact is to give the teacher something that is complete, something T
that has in it all the material, not that they need, but that students

»
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need. We have now produced six of these units. These are on display in
the display room. These materials have been reprinted in fairly 'large
quantities by ERDA. We are now making fin#l revisions on them, and the
final publication of the.six will be completed by next fall. Our tenta-
tive agreement is through ERDA, and I invite you to contact either the
NSTA or Don Duggan at ERDA if you want to get these for next fall. We
are looking forw3rd to having them available in large enough supply that

| they can go intq” classroom use. These materials also are available in
large numbers from ERDA. What we are involved in is- in the nature ofia
curriculum development program now. We.are expecting to produce eight
more of -these packets this summer. We have a group of twelve or so
teachers who are com on board ne#t Monday and will be working with
us for about two thg. : We hope to continue that sort of cycle, of
having things available for classroom testing ffext fall that are produced
the following summer, with a final publication the following year. Most

N - of this stuff is available free. We're eager to get it out into the classes.

' and . test it, so I extend to you a blanket invitation to contact us and get }

on our mailing list. I think that's the commercial I want to make. v -

Let me say a few things now about energy education from my several.
years of experience. Let me start with yesterday. If you are talking about -
&+ X  your experience you might as well quote recent experiences. I couldn't help,
A as I listened to all the talks we heard yesterday, but think of the old story
of the blind man and the elephant, the energy problem being the elephant.
The technologist who spoke to us strode up to the elephant's massive head
and grasped that and said, "What a fine brain there must be in there, and
- certainly this brain can solve our problems and can' lead us forward." The
industry man bumped :into that powerful flank and fe¢}t those muscles and said,
"This is a strong, powerful system, and it w81l certainly carry us forward
into success." The consumer advocate unfortunately bumped into the foot and
thought how the poor werg_901gg to be trampled under that great large paw as
this powerful monster runs through the environment. One of the environmenta-
lists bumped into the gut of the $lephant and noticed how fat it was and said,
""Look, look, we've got to go on a reduction program here, and lose a little
weight and conserve." The other environmentalist was more skeptical, and
approached the elephant--unintentionally I'm sure--from the rear. He grasped
the tail and said, "Just as I thought--there's a string attached."” Then there
was the investigative. reporter. (By l'i,way, any resemblance to real speak-
ers is up to you to decide.) This investigative reporter was following sev-
eral steps in the rear and stepped in something and said, "This whole thing
smells.” I forgot one, I forgot the futurist who missed the elephant en~
tirely and was last seen feerling up a camel in another stall.

In a capsule, there is the problem. Somehow the job of education is
to open all those eyes and- let-them see that there really is an elephant
there and that it's a very complex beast. It also is a very massive, slow-
- moving beast, although it is very powerful. They've got to understand it.
" They've got to understand what goes in the front and what comes at thé back
- end, and they have to reach some kind of agreement so that they can all pull
in the same direction, because that elephant is not going to move unless the
whole group pulls in the same direction. I think that's what we are faced
N with. That's whatwe are trying to do in energy education. That's-the
. strength and the weakness of this issue as a vehicle for education--it is
complex. It is Qetgrminedly interdisciplinary. We cannot understand it

4
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from one point of view of just one discipline. We have to put this all
together, "and yoy and I both know how difficult this is. The energy prob-
lem is not a conseégvation problem, and it's not a question ‘of nuclear pro's
and .gon's. . )
d‘}’ ’ . -

One of the things that I have thought about recently is the question
of how it is we can say we have to teach about energy now in the educa-
tional system. Let's go back to other social ‘issues and see how we can
make- that decision. The civil rights thing was one that immediately came ' +-
to mind. The educational system made a decision to teach civil rights.

How was that done? Well, there was a national consensus, that it should be
done. It was not unanimous; it was not a cdhplete»agreement, but there was
a national consensus. 1Is there a national consensus that we should focus

in on the question of energy education? Well, I think the one point of gon-

,sensus is that we should teach energy education under the heading of conser-

vation. I think you could get a\national consensus that yoW” should teach
gonservation. put if you try to break down the question of the "you should
teach energy education™ and be more specific, there is no consensus., 1If you

. look at the steps by which you introduce a social issue into education, I

think you see that you go through awareness, mission orientation, and finally:
into integration., Awareness we all handle one way or another. It's most
effective when there's a crisis like last winter or like inaugural time. I
worry a bit that we have talked much too much-at this conference about mission
orientation--the idea that we should teach these kids to do this or that.

I'm skeptical of mission orientation even in conservation where it seems
innocuous enough that one should be able to agree about it. I think we must
go strongly into the integration phase. .We must somehow make energy educa-
tion part of the entire curriculum, not something that we add on to it.

I'll go back to the packet that we've been working on to give you just
a-brief example of what I mean. We have a packet that focuses on the Indus-
trial Revolution, because we felt that in the social studies class somewhere
it is always taught. So we have produced a packet which suggests ways of
introducing the relevant energy concepts. when I say "energy," I really
mean something that should be ‘called "energy/environment economics,” be-
cause it is much broader thah just the physical concept of energy. So we
tried to introduce energy under the framework of the Industrial Revolution.
We have another packet on how a bill becomes a law which we hope teachers )~
will use when they want to teach about the legislative process. For ex-
ample there is the fifty-five mile an hour speed limit. 1Included in that
packet is a simulated hearing at which the trucking industry and conserva-
tion groups report. We think that we have been able to get the- teacher to
accomplish two different things, to teach what he/she wanted to teach any-
way--namely the legislative process-~but in doirg that, to also teach im-
portant concepts apout energy. I feel that's the only way we can get these
ideas into the curriculum. We have, in a sense, a hidden curriculum that
we slide into the existing one. .

1]
‘

Let me end by making one or two comments on Dr. Fenton's very Helpful
speech at lunch. He mentioned that curriculum deve opment, and implied
that the whole educational system, moves with glacial dignity, which I
think is a very mild and successful way of putting that. One of the big
advantages of the energy problem is that it is so massive and inertia-
ridden that when change comes it will be very slow and long-term. In that

[ aad
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sense, I thi,nk that it's well matched to' the educational system, whereas
some other issues haven t matched very well. Even something like Viet Nam

_was not well matched, because it was too short. One needs to ask that the

social issues going into the, educational system got only be urgent, but that
they be long-ranged, \so that you have time for .system tdé absorb them.
On the questions of the level of ethical understanding that we can ask
of our students, I want to remind you very strongly that we're not teaching
solutions to the energy problems.’ We can't do that because we don't know
what they are. What we are trying to do is to make them see the elephant.
I think at best, at the upper levels, what we are,trying to do is to present
some of the pptions. We should.have our advanced students construct a pic-
ture of this countzy relying totally on coal, or totally on nuclear, or tot-
ally on solar. We should also, and I personally feel this very strongly,
include as one of those options the Schumacher approach to the/@ppropriate
technology optxons. Ask the students to design a country in which all the
energy production is fitted to the size of the consuming elements. That

, would be a very interesting set of options. We will try to do that in our

project. I think the thing that recommends that course of action is that
we want our students to think in terms of options. They are eventually go-
ing to have to make some of these decisions. The only thing that we can
say for certain is that the option, among the options we present, will not
be thé one they will eventually choose. We can present all the options
except for the real one. I think that is part of the education process.
Well, let me finish by saying just a word or two about thetgoal of
our NSTA project and why it is we are strongly into energy education, par-
ticularly into something that is not science education, but more broadly
interdisciplinary education. We do feel it has som nefit to science.
We think that this is)a good vehicle for science education. But I would
say our overall goal is the one that you've heard so often here, -namely
that these kids are going to be living in that world. We are now in the
transition period between the time when energy was inexpensive and abundant
and the time in which energy will be very expensive. - We don't know whether

. it will be abundant or not, but we do know it will be expensive. We are in
.that transition period and we must prepare students for it. I think there's

a second challenge to educatiop that has not been emphasized strongly enough.
This world that we're moving 1nta%y111, in all likelihood, be even morescom-
pPlex than the one we are in now. 5 Therefore, the -job of educatibn will become
more crucial,- We need people can meet the scientific and engineering
challenges that will be before them ten to fifteen years from now, but more
importantly, we need the ones who can meet the social, economic, political
and environmental challenges before us. Those are two of the goals.

There's a third one. I think that energy educatlon can lmportantly
improve the educatiohal process. Now, before I expand on'that, let’ me
admit that I came into energy education with several advantages. One is
that I have never taught below the college level, so I don't realize that
it is impossible to do these things that I'm talking about. Another very
important advantage was that I started several years ago, long before this
conference, 80 I hadn't heard this conference, and how impossible it was
to do this, and how difficult and how confusing. it was. I think that the
most important advantage that I have is working with teachers, and when

you work with the teachers that's where the enthusiasm is. These are the
E o N
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people who are saying we can do this. If you*ll give us the conteht, we'll
tell you how to té%ch it. These are the ones who are demanding that we ex-
pand and move into this area. I think one of the problems here is that *
there aren't enough teachers here. And I hope those of you who are perhaps
pessimistic at this stage, go back and talk to the teachers. They want to
do this.

L4

.

The thing that tarries JL forward in this is a kind of cynical idealism.
Education is a weak reed, but we have no other reed to lean on. My feeling
about energy education is that ‘if ye could succeed, if we could open those
eyes, and make our students see that whole elephant, understand that complex-
ity, understand the economic, environmental and social and scientific problems .
that we lump all together and call” the energy problem, and if we can move them
a few small steps towards solutions of those problems, we would have solved

«all of our gther problems too. Thank you.

N



‘ X ' ’ SESSION X . . .

THE MEANING OF SCARCITY

s
s

Richard J. Barnet is the co-founder and current co-director of the
' Institute for Policy Studies in Washington, D. C. He is the co-
;o author of Global Reach: The Power of the Multinational Corporation.

. Barnet presented his views to the conferees in a major after dinner ,
address. .
[ .
J
. Basically, Barnet sees a crisis of understanding in the world as basic )

resources become scarcer and Third World countries and industrialized .
societies vie for positions in the global economy. The complexity of ‘ :
the resource problems on an intermnational scale,, according to Barnet,

should be taught in-the classroom to heighten students' awareness of

possibilities, both positive and negative. p ,
Barnet warned that thé impending crisis of scarcity threatens democracy

as a way of life. He asserted that the free enterprise values of

greed, envy, and competition are "incompatible with the survival of

freedom in the next generation.” Ror democracy to survive in the . |
future, -he called for a reordering of the economic order “to share the

resources in equitable and rational ways" and for a new emphasis in an
interdependent world on the values of communlty, cooperatlon, and mutual

aid.

~
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\ THE MEANING OF SCARCITY

Richard J. Barnet, co-director
E . Institute for policy Studies, washington, D.C.
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For the last five years this nation has been trying to cope with an
idea so revolutionary in its political and social implications that we can-
not get hold of it: The idea of irremediable, systemic worldwide scarcity.
We have taken to labelling the idea "the energy crisis," which sounds serious
enough:~but is really a euphemism for a crisis of a more profound sort. There
is mounting evidence that the industrial world is going to run out of fossil
fuels before alternative sources of energy are developed iunless the patterns ~
of resource use are radically altered. But beyond that other vital elements
to sustain advanced industrial civilization--minerals, water,. even breatheable
air--are in short supply. .
,/ After five years of presidential exhortations about lowering the thermo-
stat it is reasonably clear that the campmign to alter liféstyles is the
‘moral equivalent of a small and uninteresting war. It has not become a rally-
ing point for national survival and is not likedy to become so because the
‘president's lofty message is drowned in a mass of contradictory communica-
tions. Anyone on Mars with a TV set and a set of subscriptions to American
newspapers would conclude that.for the throwaway society--annual trade-ins
of cars, dresses, and missiles, emphasis on the technologlies of convenience
rather than conservation, indiscriminate sacrifice of scakce resources to
mindless growth--waste is the symbol of affluence, indeed' the badge of
success. Underlying the ideology of’ conspicuaous consumpg}on is the naive
faith in the technological fix, that technolqgy 'will unlock new sources of
energy to pemmit us to continue living. the way we have been living on an
ever grander 'scale. There is mounting qx}dence that technologlcal rescue
is not on the way. The costs in dollars and ‘in energy of developing- new
energy sources are so huge and so unpredictable, the polltlcal obstacles to
moving quickly in the conversion of the economy -from one source to another
so formidible, that even if solar enkrgy and other alternatives are developed
in time, we must expect profound social and economic dislocations:

The idea dramatized by the energy crisis that resources are finite is
a radical notion which undermines some of the basic assumptlons on which
our whole social, economio, and political system rests. Until ten years
ago everyone but a few cranks believed in the myth of abundance. They
shared the common assumption that the earth was infinitely generous, that
American power was sufficiently overwhelming that it didn't matter much if
iresources happened to be located in other pepple's countries instead of
our own, and that the deéstiny of every civilization was to grow or die.
Most Americans still cling to the classic American credo, and consequently
worry about the energy crisis only when lines’form at gas stations or when
the monthly heating bill arrives. But the managers of every industrial na-
tion who are‘charged with the task of maintaining stability in incredibly
complex societies are beéinningatb see that scarcity, not abundance, is the
basic condition for further development. What that means is not yet clear,
but it will force us to rethink some of our most basic values and to make
some explicit choices. y

i
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_ What role can primary and Secondary education play in the process?
ot
P The first task, it would seem to me, is tghhelp young people to develop
L . the minimum understanding of the society in which they will make their way.
. . It is'a commonplace fact .that just as generals prepare for the last war,
E teachers prepare kids to live in their parent's generation. Those who are
’ now in school face future shock of epidemic proportions because .they are’ .
/ being taught the consoling myths of continuity, that the next twenty years
are going to be a gtralght line projection of the last twenty years. It is
fashionable to talk of rapid <hange, but not to grapple with its meaning, to
. dazzle young people w1th science fiction accounts of technological progress,
i but not to develop understanding of why the next generation may be profoundly o
rent from the last’ . .
. The new world of scarcity that is coming- 1nto sharper focus_is ¢harac- :
N = terized not only by an energy shortage but also by a shortage of water, air,
food, critical minerals, and appropriate technology. It is impossible to
convey an understanding of any one of these criges without relating it to
W all of the others. The high cost of petroleum determines the distribution
of fextilizer--who will eat in poor countries and what it will cost to eat
in the 'rich countries. The drive to industrialize affects the supply of air
and , as we have recently seen in a‘dramatic way in California. The
riqe in energy costs directly stimulates the international traffic in arms
he 1ndustrialized nations try_to solve their balance of payments and
jobs problems by exporting sophlstlcated mllltary technology.
Q The United States imports 86% of its bauxite, 91% of its chromium/®
98% '‘of its manganese, 72% ¢gf its nickel and 68% of its tungsten. The de-
pendence upon these and other raw materials which, given present technology,
are absolute%y critical for the functidning of the U.S. industrial machine,
* is expected to rise in the next few years. Whatever the total worldwide
' supply of these minerals turns oWt to be, the distribution is increasingly.__ ____ -
spbject to the deg;51ons of others, that is the resource producing nations.
it Access on trad1t10na1 terms and at traditional bargain prices is over. d
B — -
L Scarcity may exist in aBEQ%ute terms, that is, there may really be no ¥
‘ more oil in the ground after a ¢ertain date, or it,may exist as a conse- 45}
quence of galdistribution or because it takes too ch energy or too much *
.money to make the oil available for industrial and home use. There are
k compelling studies showing that the potential world food supply is more
- than adeguate to take care of the pro:ected populaion growth. - Rut the
; distribution problems are staggering. ‘In.many parts of the world subsis-"
§ tence farming is giving way to corporate, mechanized agriculture devoted
‘ primarily to exports with the result that many who used td grow their own e .
food can afford neither to stay on thé land nor to buy adequate food in .
the market because they cannot find Jobs. In vast areas of the wérld
- 40% unemployment rates are not uncommon. : ‘ &

*
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¢ ’ .l b To survive in the next generation will require seeing some of these oM
". connections between energy systems, food systems, technological development
and environmental change much more qulckly than we have -done: Unders&pndlqg_
. < the next generation will involve grasping the meaning of interdependence.
3 The word is fashionable. Indeed it.is already a cliche, but what does it
;) mean? .In presidential speeches theyword has an almost 1dy111c ring. But
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interdependence is a value-free notion. There are modes of interdepen-
dénce which work to the advantage of all pargies to the'relationship and
. there are modes of interdependence that accentuate inequality apd misery--
the interdependence of masters and slaves, for example. To under®tand the
- causes and the nature of the rising‘levels of international tension that
are in store for us when the price of oil rises, teachers of ‘the next gen-
eration will have to study interdependence in specific and practical ways.
Who benefits and who pays? is the relationship betweeﬁ“%ising oil
prices and the price of bread 1in the supermarket? How are prices set?
What is the effect on an American city of a decision to locate & refinery -
in one country or aﬁgther? What does it mean that the U.S. is increagingly
dependent upon the*g&port of agricultural products to pay for imported en-
ergy and minerals? Qse are not esoteric questions. Unless younig people
are able to comprehend sieh relationships and to see the policy implications
in the way the food, energy, and technqQlogy systems intersect, they will lack
the minimum understanding necessary to survive as citizens. They will be
targets for indoctrination, but they will not be active participants in the
process of social change into which they will be swept. .

How is it possible to teach matters of such complexity? They are not
taught nowain universities. How can we expect to develop intellectual and
‘moral sensitivity to 'such questions in junioz-high school? This'is the
heart of the problem. The reaction to the escalating complexity of meSern
life in the past generation has been to simplify and to entertain. g '
attention spans shorten, the solution has been to aim discrete bits of dis-
connected’ information at students much-in the manner of the TV newscaster
and to hope that some-messages will penetrate the glazed eyes that line the
classroom. The result has been that the classroom audiences across the
country that make up the next generation are peculiarly ill-prepared to
cope with the historical moment into which they have been born. Civiliza-
tions survive only to the extent that they are able to adapt to changed

- -circumstances, only—when-the people—are able to developthe Tiew Kriowledgs,~
acquire the new social characker, and to assimilate the new values needed
in the new age. &\\ ’ ‘

- The first step in developing survival skills is to understand the ,
shape of the new international order that is developing and how it is de-
termining life in the United States. The perception of scarcity is trans-
forming relftions among nations, among regions within nations, and amon¥
classes. As dependent as the United States is on import?d resources,

Japan and West Europe are more so. As the United States fights to increase

; its exports to pay for these vital imports, the other ifidustrialized countries
step up their competition for the same markets. The past generation has been
marked by the ideological compatibility of. the industrialized nations. The
common struggle to maintain liberal capitalist demdcracy ‘against communism
was far stronger than the economic issues that divided one ffbj!the other.

+ §It is less true today. Protectionism, fights over resources, tagonistic
positipns on nuclear energy, struggles for ecqQnomic independence and self-
sufficiency now characterize the internationai system., The stability that
was born of the Pax Americana at the end of the Second World War is gone.

‘It is of no help # students to nurture the comfortable illusion that it
~ continues. Every'e *& to change power relations im the world over the
issues that divide the industrial nations directly £ffeqts Americans--the

" - prices they pay, the jobs they get, the standard of living they enjoy.
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Unless we are able to see the last generation for what it :;s--a time of
unique economic stability and growth in which the Unitea: S;ates had unique .. -.
economic advantages, principally access to energy and raw materials at bar-
gain prices, the next generation of Americans is likely to turn jingoist and
isolationist as it becomes aware of its loss of economic status. These
instinctive reactions are exactly the opposite of what we need for survival. &~
The fight between the so-called Third World countries and the indus‘\‘s
trialized world over the shape of the global economy is a second fact of
life about which Americans for. our own survival are going to have to become
more sophisticated. The efforts of the poor countries to use their control.
of resources t§ increase their bargaining power vis-a-vis the industrial
countries and the counter-efforts of the rich countries to preserve the’
status quo comprlsé a central drama of international politics. To understand
it requires getting behind the abstractions with which we usually discuss
. these issues, ideatifying the real actors=-notably multinational corporations,
which control the world market and distribution systems in vital commodities--
‘s and being aware of their relationship to politicians in both poor and rich
- countries. Nowhere are the workings 'of interdependence less clear than in
the so-called North-South relationship. How the international debt system,
commodity pricing, trade airangéments work to the disadvantage of the poor
and weak--the countries themselves and particularly the hungry and destitute
within the countries--have been amply demonstrated although there is a low
level of awareness of these matters in this country. But why the rich
should work for new structures which will redistribute political and eco-
nomic power to make possible a more equitable international order has not
. been explored. The gconomic confrontation w1th the resource producing pa—‘
tions is seen as ano?ﬁer zero-sum gamg, just’ like the nuclear confrontation’
with the Soviets, "helping the poof countries" is regarded as charity. But
it is really environmental protection. A world in which billions are on
the edge of starvation, the level of desperation rises, and extreme social

= T g { g Tocation resu_lts 13 not a World— 1n Wthh llberai aemOCIaCY Can be main-

tained in the United States. Erecting the fences necessary to preServe even
the illusjon that we can keep the United States as an affluent enclave in a

global slum will radically change the country and the people. I fear that /////f

it already has. And, of course, the United States is not an affluent suburb.
Vast areas of this country, including the center of every major city are
decayed; the development process has been distorted in such a way as- . to
leave millions jobless and without hope. Instead of being one happy suburb,
the United States itself is deeply divided between the losers in the national
game, the inhabitants of our collapsing inner cities and the rural podr, and
the winners who commute from the "bedroom communities" on the urban fringe.
More and more the United States has taken on characteristics of an‘ﬁndeveloped
country. One serious index of this is the rising population of university
graduates with high aspirations and low prospects for employment. Their
plight also is the consequence of the way the present world economy works.:

. The fruits of America's privileged position in the wordd are distributed 1n
highly inequitable and irrational ways. . .

The fight over resources and the need to cope with scarcity will drama-

tize these issuesg, of distribution, but we should not assume that awareness

of maldistribution gives rise automatically to the impulse to give up privi-

lege and to ghare power. Quite the contrary. Liberalism in America, as

elsewhere, rests on the notion of growth. The el'e h_é.storical era that

-
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“ngan in tﬁé New Deal has been rooted in the Keynesian notion that steady

<

economic growth makes redistribution of income possible. As the pie grows
bigger, ever-larger crumbs can go .to those who do not "pull their fair .
share in creating wealth. Thus transfer payments in the form of social
securlty, wel¥are, unemployment benefits, health benefits, etc., to the old,
the sick, the .unemployed. (The substantial subsidies to the\xieh arxe th4ught
to be different because the rich produce and the poor don't.) 1In large mea-
sure because of the energy crisis, or more accurately because of the growing
realization that the expenditure of natural resourges to produce economic
growth is sgéf:llmltlng process, we are passing from the age of Keynes to
the age of Milton Friedman. -

We are in tgz/g;ocess of abolishing the free lunch. The Carter Demo-
crats are not resforing tHe programs for the poor.and disadvantaged that
Nixon and Agnewgibok away because they were bad for the character of poor
people. Austerify is the ascendant political slogan\around the world. Even
the Italian Communists are turhing away from subsidiz&:ion to reduce economic
inequality and are supporting belt-tightening measures that hit workers hard.

' The Swedes are having second thoughts about the lavish welfare state. Infla-
..tion, decline of productivity, and exponential growth of government are chronic

social diseases everywhere.

[3
.

{‘ﬂ

The feeling that we have come to the end of . the $rontier--that ttire is
not enough air, water, food, capital, space, energy--ls produc1ng a Ckisis

of democracy. The'political system operates on the premise of ond-man vote
and of increasing participation. The economic system operates on the assump-
tion that preserving and indeed increasing inequality is necessary to keep up
sagging- product1v1ty. Scarce resources cannot be spent on those who.do not
produce. .

-

The crisis of democracy is- developing because more and more people in

- the world--including this country--are becoming -irrelevant to the product\ye

Process. The growth in production is slowing up as population levels rise,.
and.the productlve process is making less and less use of human beings. The)

"contribution to the proaudtlve process of a large proportion of ,the world's

population, perhaps a majority, is not.needed or. wanted by those who control
the process. They constitute what in Dickens' day used to be called the
"surplus population." How then can those who control the yproductive process
tolerate political democracy when the pressures on the economy are pushing
in exactly the opposite direction? 1If we are to have a chance of keeping
democracy,. and that means expanding it and deepening its roots in American
life, the next generation of citizens will have. to develop much mote sen51-

"tivity tJ the wvulnerabilities of democracy. Just as the last thirty years

may turn out to have been a uniquely stable monent in the economic history
of the century, a respite in a series of" depreSs;ons and wars that have
Characterized the last 100 yéars, so also (8Bespite McCarthylsm, J. Edgar
Hoover, and Richard Nixon) it may hlve been a relatlvely easy timé for
American democracy.
» +

Facing the realities of the coming generation in the classroom is thel
minimum we owe young people. To begin to grasp ideas that reflect funda-~
mental political' and social trWwnsformations one must begin the process at
an early stage of education. The education system has totally failed to
assimilate the revalutionary political fact of the last generation--that

v -
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the harnessing of atomic energy to warfare has rendered defense impossible

and has given a handful of men the power to ‘destroy the ‘world not qQnly for
themselves and their contemporaries’ but quite possibly for .all future genera-
tions. That idea, which has changed literally everything, is either denied

or trividglized. We still talk about defending ourselves with tHe kydrogen
bomb with the same vocabulary’ ouf ancestors talked of bows and arrows. We

. have not been able to make the 1nte11ectua1 leap. The danger is that we

will treat the idea that the resources of the earth are limited in the same
manner. .

<

. I am not suggesting that third grade teachers become Cassandras or that
the high schools become centers for the “study' of doom. Indeed one of the symp-
toms of an age of dislocatipn is the doom industry. There are dokens of books
droumnd purporting to analyze the various bangs and whimpers with which the
world will end. Some say the garth is getting too cold, others that it is
becoping too hot. Too much rain. Too little. Population explosion. Etc.,

» etc. . Cassandraism is a way of denying responsibility that immobilizes politi- -

cal impulses and paralyzes critical imagination as effectively as patriotic
euphoria. Weltshmerz is a social condition that traditionally accompanies
the death of democracy. It is the natural consequence 8f foolism optimism:
_ The responsibility of teachers is not to frighten’, depress, or overwhelm ~
but to stimulate a heightened awareness of possibilities, both positive and
negative. "That'is a, tall order in a world that is objectively frightening,

depressing, and overwhelming. . e
- ~

How'do ybu, convey a sense of realism without totally depressing stu-
dents. Por one éhlng, I believe that a sense of reallsm is an antidote to
depression. There is nothing that produces such a sinking feeling as the
awareness that what one is being taught about the world in which he is to
live,is fantasy. In good times fantasies can be assimilated as. harmless,
fairy tales or. pep talks. 1In bad times they produce cynicism and boredom. p
The daxk side of rea11ty should be confronted in the classroom as a problem
te be resolved, not as an inevitability to‘which we surrender. I am not
suggesting that everyone accept that assessment of the risks facing this
generation that I make--mounting economic crisis, crisis of democracy, high
risk of nuglear war--only EPat the apalysis of these systemic problems which
are all exascerbated. by the"problem of scarcity be laid side by side the con-
soling conventional wisdom. Wevdon't know how it all is going to turn out.
The next generation has. been given a time of transition in which to grow up
and hence it is going to have to live with ambiguity. Seeing connections,
between the vprious forces in motion, studying alternagive solutions, analyz-e
1ng what -could be as well as what is, 3;6'911 essential survival skills. _

& -
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But surv1va1 ultimately wlll depend upon a transformation of values.
-Our particular form of economic organization--we call it free gnterprise

e 10 tend that it is a new model of old-fashioned capitalism when it is

real marriage of big government and big business operdating on quite

. diffefent priinciples--fosters the values of greed, envy, and personal com-

petition. We teach ourselves that these values are universal expressions
of man's basic nature. But histdrians and anthropologists tell us that
just isn't so. The idea that money making and personal accumulatlou?are "
the goals of 1ifé was not present in the‘middle ages or in ah01ent Greece.
This civilization has put what the great economic historian Karl Polanyi
calls "the market mentality” at the cemter, The race to accumulate, the '

» » y f—\“‘ .
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., race to consume, the race to waste provides the dynamism for the American -
way -of life. These values are incompatible with .the survival 1n freedom
of the next generation.

The prime survival values in an, interdependent world are community,
cooperatiion, and mutual aid--not competition. Competiveness is to some
extent instinctive and will always be present in human'’ organlzation in some
formm But a society can start from' bither of two premises--that it is a
negative force to bg tamed and redirected’through social institutions or
that it is the fuelgS?‘EEBﬁomic growth. Rampant individualism was a society-
building value in an age of developing capitalism. It has Qecome a religion
throughout the allvanced c#pitalist world. In Germany not long ago a measure
to impose an 80fmile an hour speed limit on the murderous autobahns was de-
.feated with thé slogan, "Free Speed for Free People."

: Communlty is one of the Orwellian words. As 1984 approaches, we use
- the word as a synomyn for suburb, which is a collection of individuals, most
- 1+ -of them lonely (loneliness is the national disease) and competing interest
groups. Comminity is the expression of man's basic nature, and therefore it
is the supreme survival value. When Aristotle defined man as a political
anim#l he was saying that human beings are incomplete butside a supporting
. political and social relationship. We should be exploring with our children
at home and at school why individuals need community, what they can expect
- from community, how do yousplan together, how can people collectively change
their lives, what changes in the political and economic system would be neces-
sary to make communlty possible. We should try to restore a 5ense of history
that would enable students to see that the values they hold are not universal
but are products of a partlcuIar time and a partlcular social organization
and to foster. critical _imagination that could enable 'young people to see how
_ things could be better., ' -

) The destruction of community in America as a consequence of the bull-
 dozing of cities, the construction of higliways, the closing @f plants, and _
the celebration of individualism--there are many other causes too, of course--
is responsible for much of the social pathology we see around us. A recent
i study sponsored by the National Institutes of Health documented- the extent
of child abuse in this country--hundreds of thousands of cases involving
the ugse of a.gun or a knife against infants. It is a symptom of the break-
down of community. Child maiming does not occur in extended families under
the eye of grandmother or the neighbors. Much of the cgime in our cities
is also traceable to the collapse of community. No one watches, no one
cares as unwanted kids turn into thugs.
) It is €asy to be for community in principle. It is hard to make the
moral and political decisions that will allow it to develop. It is harder
still to agree as to who ig in and who is out. 1In response to scarc1ty
the instinct is to resort to the lifeboat ethic. Throw‘out the weak and
unproductive and spend the resources on the "deserving," the industrious,
the affluent. Triage, benign neglect, survival of the fittest are the
slogans of the new morality that is being pressed upon us from many sides.
sWhen Hitler talked in these terms a generation ago, Amerigans were appalled.
Now some of our scholars and statesmen are suggesting . too many people
are getting in the way of socisty.

N
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We can no longer take it for granted that the most basic vall&? t?at

are supposed to lie at the core of our ClVlllZ&thh“tSSpeCt for human life,

respect for human dignity, justice, frugality, honesty, moderation, d

equality--are in fact the operative values. If we believe, as I do, \that

they are the essential moral ground of civilization, then we must redlscover

them and defend them. We canfot afford to reject them as it is becomlng -

fashionable to do or merely celebrate them in a ritualistic way. Either of

these norms are practical survival values essential to the development of ‘

,a soc1ety which can co-exist with nature~-ne1ther conquerlng nor being con-

. quered--and to the development of camplete human beings, or they are pieties.

To incorporate these values into our economics and politics, we will have -to

undergtand much more clearly than we do now why they are essential to conser-

vation of natural resources, preservation of the environment, pedce, and

stability, in short why they are practlcal

. .

e -
Systemlc worldwide scarc1ty makes a redefinition of human rlqﬁgé essen-

tial. There is no way of inviting a-billion people around the world out of
the lifeboat w1thout running the great risk that they will sink it on their
_way to the f1nal splashdown. The alternative is to work out a new economic
order to share the rgsources in equitable rational ways. That means a
system 1n‘wh1ch:every inhabitant of the earth has certain minimum vested
rights--a minimum calorie intake to sustain life and health, minimum shelter,
minimum employment possibilities, all necegsdry preconditions to the reali-.
zation of the procedural rights which-Americans eherish and which are in- "
creasingly violated around the -world--freedonfof speech, - assembly, press,
religion, and thought. Political democracy can no longer exist in an un-

. democratic economic order begause the levels owhtened consciousness
around the world will not permit it. That con isness must be either
accommodated or ‘repressed. ' S

o Is democracy a sufvival value? I,helzeve,that it is. But that may’
"well be a mlnorlty ¥iew. Businessmen, the Trilateral Commission, prominent

social critics are “all suggesting. that we_have too much democracy. The

problems are too complex, they say, to permit populadr deliberation and the ’
eccentricities of a one-man, one-vote system. The times call for emergency /‘
actlon, austerity, firm leéadership. These are familiar arquments that have

been wlth us since the first experiments in democracy. Much-\less familiar

these days are the practical arguments for democracy, that concentration of

power magnifies errors of judgment, that without participation in decision-

making power over the social aspects of -life human beings gannot develop. -

Especially under the pressure of resource scarcity, schools shouyd be study- . ,

ing demotracy, not indoctrinating the prt generation in the civia“pieties

of the last, but taking on democracy as a problem. Why is it under attack?

'Is it a survival value? What are the neﬂylnstltutlons-—in neighborhoods,

factories, families, international organizatioms--needed to make democracy

work? Unless there is greater understanding of democracy and a much more ’

self-conscious commitment to democratic principles in the next generation’

. we run great.risk of losing democracy. ‘We seem to be at'a tramsition

momerit in which wé will have much more democracy in the next generation,

or much less.

+

Schools ¢ inculcate these survival values nor should they try. v
But they can help the next generation confront the extraordinary times '
-in which they have been called to live. You can help young pegople to
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repair two broken connections whicheleave us all isolated vulnerable--
the connection with our collective{ast which haunts us if we ignore it

and the connection to the rest of ndture with which we must find new ways
to co-exjst. . o

! .
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IMPACT OF THE CARTER ENERGY PROGRAM
ON AMERICAN SCHOOLS ’

James D. Bishop, Jr. is assistant to James Schlesinger, head of the
White House's Energy Policy and Planning Staff. In additien, Pishop
serves as director of communications and public affairs, Federal
Energy Administration. -t

In his address, Bishop focused on the general apathy and unaware-
ness of the American publi¢ to the energy crisis.

Bishop asserted that the Carter administration has boldly faced the
energy issue and proposes an 8 to 10 year transition period perserving
freedom of choice for Americans. Unless our society can band together
in-a spirit of community to tackle the problem, Bishop concluded

"the cold, dead hand of government will be tapping us on the shoulder
with some regularity."” < . S

Education, according to Bishop, offers the best window to the future.
It can help us develop the "kinds of tools we'll need to manage the
future when it comes”, he said, "because, if we don't, the future
that is facinglus is going to be far different and far more chaotic
than anything that you and I would dare to imagine in public.’

e,
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IMPACT OF CARTER ENERGY PROGRAM ON AMERICAN SCHOOLS

James Bishop, Energy Policy and Planning Staff,
The White House, Washington, D.C. )

When we started ‘out in April to write an energy:plan, we knew it would

" upset certain jpeople in the country; what we didn't ‘expect was that it would

make everybody mad. So today I'd like to back away for a minute from the
noise .and the smoke and the artillery shells that are flying over our heads
up in the Congress, and from the f#ct that half the people in the country
who say that the Carter plan is the moral equivalent of a skirmish, to those
who say it's an energy police state, and back away for a minute ftom the
specifics of the proposal and talk a little bit about where the President
of the United States is coming from on this issue, where Jim Schlesinger is
coming from, and the fact that we are indeed right now in the middle of a
revolution in the context of this problem. It will probably be a number of
years before people begin to put together the pieces of what is indeed
revolution in values and in approaches. '

e : .

Years ago, the poet Whittier said "...of all the sad works of tongue or
pen, the saddest are those that might have been." And an old drinking friend
of his, Bret Harte, said, "More and more are those we daily see, but hadn't
ought to be."” It was last April that Carter issued a-challenge to all of
us, whatever our walks of life, whatever we did, and put the energy chal-
lenge into kind of a two hundred year context. He gaid we're enterigg’ﬁ) -
period which will be with us for the rest of our lives, which will demand
the best of us, the best of our courage, and the best of our vision. Wwe're
entering one of those times. The importance of his recognition, andithis"
government's recognition, of the energy dilemma can't bé overstated. “His
words, and the words of Schlesinger, flow from very, very deep wells of con-
‘viction. The President has said many times that if he were really interested
in his political survival, he probably wpuldn't take this issue on--because
the real stringencies-and the bad times as represented by the OPEE€ capacity
crunch which is five or six years away, he could avoid that, he could slide

" that and let some future president.take it on. But Jimmy Carter understands

the second law of thermodynamics, and he understands the significance of the
fact that the love affair with fossil fuels that we've had for 100 years is
coming to a screeching finale. What's-in question is whether it's going to
Bting about a different kind of country, a more authoritarian society than
we have now. Most of you know, in this room, that this isn't a new issue
at all. About 25 years a&o the Paley. Commission told us about our energy
limits. Energy limits were defined, and the numbers and the perspective
of the Paley Commission would be appropriate to publish once again today.
But the problem was that the President in those days, Dwight Eisenhower,
and four of his successors, put the Paley Commission in a drawer somewhere,
and it became ssomething that people referred to in speecﬁes, but never really
focised on in terms of any seriousness.
] . b

The other evening Jim Schlesinger, in a private conversation, said,
"You know, Adlai Stevenson was really right. People don't recognize the
handwtiting on the wall until their back is up against the wall." As a
nation, as a government and as an educational system, our back is not up
against the wall yet--but we are backing faster and faster, and we'we”’

N

N
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. moving closer and closer to that wall: the handwriting is getting~larger.
“and the fhings that we daily see, the things we daily learn, and the things
. that we daily read about the energy dilemma that really hadn't ought to be,
_as Bret Harte said, because they indeed threaten to overwhelm us, our child-
‘ren, and our grandchildren, unless we begin to make a very serious effort to
understand the invisible crisis that surrounds us. And I think it's more
than'rhetdric to say that without public understanding, and without a commit-
ment to action,-without the recognition that it's really you and me, and not
- the man *hcross the street: who have gét to make these changes, unless that
begins to happen, and unless there is the recognition that the cheap energy
party is over, we indeed will be engulfed. '

It's obvious to you to hear me say that a ; ry, very serious gap exists
between the facts and our awareness of those faﬁis. Jlosing that gap to my
way of thinking probably will be & more difficult job than punching new holes
in the Gulf of Alaska, or going down into the Rocky Mountains for gas, or eve.
coming up with new technology, because there is a broad skepticism and a
broad suspicion out on the land when anybody comes forward with some leader-
ship. What we've seen are a series of quick insights, kind of like summer

. lightning--some of the polls show a shift of cencern, then when the warm
summer winds begin to blow, the polls recede, and we go back to business as
. usual. ’

This month, about 10% fewer people in. America even think the energy
problem is serious than did last February. So this awareness seems to be a
function of the weather--when people are cold, and inconvenienced, they're
concerned, but when the warm winds are blowing and gas is available, they
say, "Well, we'll worry about it _next year." And the things that we don't
know about energy, the extent of the job of re-education--de-education--of
the American people about energy, as I say, is an absolutely staggering
job. A number of people I know--but fortunately people I don't work with--

_ frankly don't thipk we'll ever be able to do-.it,- because there have been
two or three gené}ations of false signals on energy, and it's very hard to
change the signals, and it can't be done very guickly. It must také years.
But the problem is that we don't have the years, now. We lost them, between
Phe'Paley Commission Report and the end of the last admirnistration.

I'd just like to tick off a couple of things which give some sense of
the plight we're iffT\I'm not just trying to make a point--that'what we
~don't know about energy¥ is positively frightening.

‘

Most people don't §now, according to the Gallup Poll, that this country
is now 50% short of-oil evéry day. They don't know that dast of tfe Missis-
sippi River, there is only a small amount of oil being refined, and that
Arab oil is moving up the rivers of America, up into New England, at a rate

( that's at least 100% faster than it was during the Arab embargo. People
don't realize that drilling activity, despite what you hear from the oil
companies about "no incentive," is now at a l7-year high, and yet ®¥roduc-

* tion has been dropping more rapidly every year. And in fact, about 75% of
the oil that we do produce in America comés from oil fields that were dis-
covered 35 years ago--or are older--and.the pressures in those fields are
dropping quite steadily. A couple of other things. During one week, end-
ing June 3, we as automobile drivers burned 2 billion gallons of gasoline,
which is enough energy equivalent to raise all the vegetables of the entire
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country for 10 years, and it's enough energy to produce half the corn crop
that will be produced in the great states of the Midwest this year, which
has a value of $14 billion. The energy we used in just 7 days is enough
to raige 600 million hogs, which is enough for 3 for every single person
in thi#& country.’ And in the first 7 days of July coming up we will

use gasoline energy equivalent to all the energy that was used by the
American armed forces in 1944, during World War II, which was the worst
year of the war. Just in June, July amd August alone, gasoline that will
be expended will equal the energy necessary to produce all of America's
crops for a year. ’

There's no need to elaborate--there are about 50 or 60 little facts
like that which really aren't intended -to scare anybody, but which are in-
tended to produce a concern, and a realization of the need for each of us
to examine our identities--our energy iderftitied--which most of us have not .
done up until now. -

. ‘So what happened since the Paley Commission Report? Total consumption

has doubled. And yet, lo and behold, I got a letter the other day that re-

ported a poll that said that 50% of the teachers in the United States don't

believe there's an energy problem.- But the good news in that letter was v
that 90% of their students did. And the notion of students--the prospect of

~ students leading their teachers has always been a fascinating one to me. And
perhaps we're on the verge of something rather unique in -the educational sys-

tem. But I think to focus in on this group, on many different levels, the
educational system in America is both part of the problem, and part of the

solution. Because, like American industry, schools waste an absolutely un-
believable amount of energy. The energy that's wasted means jobs lost for +- - — . ...
other people, lost opportunities, it means capital flying to the deserts of .
Saudi Arabia. At the same time, industry in this country is begjnning to

respond, and one of the most irdnic things is that the educationa} system,

which T think we all look at as enlightened and progressive, is actually

falling far behind some of the giant corporations: which are supposed to be

SO unresponsive to change. A number of companies have now gone to keeping

two sets of books; one book is a "Btu book," and they keep track of every

single energy unit that goes into their system and every unit that comes

out. -In the case of one large company, ATST in New York, they will have .
saved $2 billion by 1982 over what they would have otherwise spent for

energy. But apatrt from developing more raw energy, the schools, the educa- .
tional system; offer, in my judgment, about the best window, perhaps the

only window, to the future, and basic education, of the kind Mr. Boyer

talked about the other day, is the only thing that can ‘offer the kinds of

tools we'll need to manage the future. Because if we don't, the future

that is facing us is going to be far different and far more chaotic than

anything’ that you and J would dare to imagine in publid.

. The Carter Adminfstration, as some of you who hay@ read the legisla-
-tion will see. . (see,. part section 301), is prepared to come up with $900 ;
million over 3 years for a grant program for schools and hospitals that go /
to on-the-shelf technology that already exists; automatic energy controls, ’
solar, furnace modification, double blazing windows--there are about ten '
pages of our energy legislation devoted exclusively to schools. But I think
to'be absblutely candid with you, that money is not the only answer to this
problem. TQs.people themselves, with your help and our help, have got to

, L3
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become concerned about their own survival. If they don't, all the money
o in the world is not going to turn this problem.around. People will soon,
I think, come to the recognition that this joyride we've been ®n, this love
affair with-foseil fuels, fossil fuels which took nature 400 million years
to create but which will be burned.in 100 years, that that love affair is .
coming to an end. So we all have a tremendous job ahead of us. Energy
is no longer just a subject in school, like science, or €nglish, or Latin;
it pervades everything that we do. Energy has done something that a lot of
people don't recognize--it has given us slaves. Each of us has 300 slaves
today, making our lifestyle possible. Now the problem is that these slaves
that we have, in the form of 14 pounds of coal every day that each of us uses,
and about 4 gallons of 0il, and about 4 kilowatt hours, and about .9 kilowatt
hours of nuclear--which is an amount, incidentally, 75% more than our grand-
parents used--that these kinds of identities are rooted on the gact that the
slaves that we've had are beginning to leave us, their strength is weaker,
' they're charging more for us to use them. And some of the slaves are actually
) ~running away from us. And we'll nevetngét them back.
Above .all, I think we all should agfée that we can't fool ourselves here,
as we get concerned about energy. 1It's very easy to get excited and ebull&ent ’
> and get emotional and start talking in esoteric terms about value systems,
and everythinq like that, but you know that these new ethics we've got to
develop aren't going to happen very quickly or overnight. 1It's a much longer
term battle, and a much more fundamental set of changes in our attitudes, in
your attitudes, in the government's attitudes, in everybody's attitudes,
But the important thing is that our lifestyles can be preserved for quite a
long period of time without slowing economic growth. Some of the economists
are calling Carter a radical because he suggested that the United States do
what Gerpany and Sweden and Japan have been doing for 25 years, that is to ”
> sever the link between energy growth and economic growth. The President has
said that we're ble$sed, because we're wasting 50% of what we're using, that
therefore our economic growth can proceed at about 5% a year, and our energy
growth can actually drop below 2%. This has upset some very influential
people on Wall Street and in the Midwest, and bankers and economists who
said that can't be done. But what they forget is that the standards of
living in other countries are equally high, and in some cases higher than
they are here, and they're using a remarkable amount of eneggy that's half,-
in some cases 60%, less than what we're using.

S

Moreover, we have a context problem. The status quo perceptlous of
Apollo syndromes and black- boxes. and the fact that all you have to do is
punch a hole somewhere and the problem will ‘be over--these are considerable
obstacles that we face. .

. r. . -

. What Jimmy Carter is saying is that we can survive .in this country,
and it doesn't necessarily mean 'you have to punch holes in the ground in:
order to get energy, because of the new source of energy which is called

o "conservation enerqgy," is about the cheapest sour@e of energy we have--it
costs between $3 and $6 a barrel, whereas the Arab oil in 2 years will be
$20 a barrel, replacement oil that we will be going after in Colorado will
be $25 or $30. a barrel, the deep oil in Alaska ygould be as much-as $35 to

$40 a barrel. Now at that.point oil becomes too expensive to burn to heat *E
water or to power cars. . At that point we'd use oil for food and medicine ¢ 3
.- and penicillin, which is precisely what oil started out, in 1859, to be Ra®
\ . ~:~_q . Vi
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used for, until Henry Ford developed the automobile, and until the British
Navy converted from coal to oil in 1914.

The notion that an era is ending and that a ﬁew one is beginning is

"a very hard one to adjust to. And one has to approach this problem gradually J/

with people.who don't believe that, to get across the point that the changes
that are coming need not be tﬁieatening to us, they need not scare us, they
need not make us pessimistic, because this transition can be made and we can
still retain our democratic form of government and our basic lifestyles. But
the adjustments ahead, the sacrifices that we have to make to dur cherished
beliefs, are really significant, and man, speaking broadly, gives up cherished
beliefs probably more reluctantly than anything else. And there's a wholé&

.series of cherished beliefs that are going to fall by the wayside in the

next five years. -

But consider the future for a moment. The future could bedmuch brighter
than the past. If all of us,; the educational system, and the Congress, and
the oil companies, and the environmentalists, can for a moment or two put
aside their selfish interest, their personal interests, and begin to pull
together in the spirit pf cooperation. as Jimmy Carter said, in one of the
most misunderstood phrases of our time, the moral equivalent of war does not \
mean going to war. It does mean wartime conditions. It means a spirit of
pulling together that we really haven't had in this qgountry since people went ‘
and collected aluminum and made balls and took it in and collected bottles
and did things in a Community way--when they had front porches and when
people talked to6 others, instead of receding into air conditioned fortresses, 4_ .
reluctant to share with their neighbors. "So we see a society ahead of us
which some of us will see, and some of us may not, which is clean, and it's
abundant, and- there will be cheap energy again. We'll-be using the infimite,
inexhaustible sources that we've been using indirectly all these years. The
sun, the geothermal, .and the wind. And it will be a society, interestingly ,
enough, that will be free from the threat of scarcity, it will be a society
that is immune to blackmail, and it will be immune from prices that are set
in desert kingdoms that dictate how much senior citizens on fixed incomes

‘'in Arizona have to pay for their electricity. The mest important message

that's coming from the Carter Administration is that we can look to all of

this without fear; we need not be threatened by this change. It will take

a tremendous amount of imagination, and a trememdous amount of resources

and time to build this new society that we're talking about. But the most
important idea that I can leave with you today is to say that ‘Washington is
going to play a very small role in all of this, because when you move into

the age of scarcities, however temporary they may be, and you begin to look )
at the pie, and you begin to distribute the pie a little differently, that

is the time when the government cannot mandate anything. And that is why

the Carter energy plan, with 113 proposals, largely is a new attempt at
presefving freedom of choice in the society. There's very little mandated

in there, the theory being that we have 8-10 years of freedom of choice, to fo.
begin to moderate and adjust around us, because if we don't do that then’

of course the cold, dead hand of government will be tapping us on the shoulder

with some reqularity.

)
[N

Last evening I was reading words that John Gardner wrote a‘'couple of
years ago, which I think describes the kind of commitment and spirit that
all of us are éoing to have to generate in ourselves and among our friends L4
if we donlt already have it or if we once had it but became discouraged and

+

- 241 - - .

260




4 . v

"lost it. We need-to generaté it again. ‘John Gardner wrote that a nation

is really never finished.Wfou candt build it and then leave it standing -~ _ ..
" like the Pharaohs did the pyramids. It has to be built and rebuilt. It has :
| - to be recreated in each generétion, by believing apd caring women and caring

‘ men. And it's our turn now.  If:we don't believe, or don't care, nothing
. can save the Nation. And if we believe and care, then nothing can stop us.
| About a month ago I was out in a scheol in Virginia, pot far from here, .
' called Terraset, a man stood up and said to the assembled children, as he :
Jooked around at the beautiful new school which has solar energy on the roof } w
. and has heating systems which reduce the ‘costs .in the.-building 80% over 'what ~
. o a normal building would--through very conventlonal technology which exlsts
) ‘ but that nobody s buying because they don't think the energy problem 1s real-- .
E ] this tall¥young man-stood up and said about this beautiful school that if. .
| this project. can help comvince the. American people of “some of the advantages
T o of improving efficiency, and goipg back to more frugal ways .of yesteryear, -
. =~ it has been effective. Let me ind you, gaid.this tall young man, that
b-a efficiént use of energy--energy ervdation--is not simply done for the
| sake of using less energy. We' onvinced that efficient use of energy is.~”

X

|

1 -essential to the ‘human race, if I#Wis to meet its aspirations for a better Lo

i ‘' ©  1life. And with the United Statés consuming 35% of the world's energy every .

, day, it is necesgary that you make efforts. He finished by saying that if

& we can use our fossil fuels that remain to bridge intd the future, we will
then have developed the new tools that we will need to assist us in decreas-_ = .- \
ing,human sufferlng. on the other hand, he €aid, if we don't make these !
commitments to do these things in time, the results could be disastrous. .
The pan who spoke these words was Prince Saud Faisal of .Saudi Arabia, who '- '
is sitting on all the oil in the world, but who, ironichlly enough, had -
come to the recognxtlcn of the limits that the world faces far more than .
anybody in this country visibly at this point has. ~«And it's intetesting, ~° y
because when the school in Virginia went and tried to get solar energy

" pgE on their school, they were turned down all across America, and they .
. had to go to Saudi Arabia to get the money to install the solar system. - c e
P . - : . - . ,
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5 . SESSION XII - '
B o 'R’zpoqim THE CONFERENCE -
‘The confere\é\s held small group giscussidhs on the energy egucation -0
- issues presented to the conferehce. <Charles A. Whitehurst, profes- .
: sor of envir&nment_al engineering, Louisiana State University, served
as coordinator of the discussion groups, and thus reported to the
M&m—hi&m%of—t}t? groups' deliberations.
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SUMMARY REPORT: DISCUSSION GROUPS ON EDUCATION CONFRONTS
oo ' THE ENERGY DI ¢ TNg

- -

Charles Whitenurst, Professor of Environmental Englneerlng,
\ ILouisiana State Untver31ty .

~ \
s,
- 1
L

P
The conference participants divided into five discussion groups to

discuds the issue, "Addressing the Energy Di}jemma." The grqup leaders

initiated the group deliberations under a structured format'which capsu- .

lized the, conference's addresses<by Edwin Fentonh and Richard Barnet. These

two speakers represented differing points of view on the role of Schools in

the energy dllemma. . For discussion purposes, their viewpoints were su?:ari- o

_zed as: - v . >

Schools need to,become involved in the process of socializ-
ing society_fgo a new lifestyle and should clegrly advocate
established government policies. (Fentqn) . : .

. .Or
' I
If democracy is to survive,, and if students are to be any- .
thing but targets for indoctrination,, students must be o . 4

s taught new survival values in school Ehasemay conflict

* ' . sharply with traditional sbcietal values, (the sense of

worldwide community, copperation, and mutual aid versus,
competition, natlonallsm, and surv1val<of the fittest).
(Barnet) | ~" - s y ' .

Thus, a major issue, was proposed for discus;!%n by restating pointsg
made by Fenton and Barnet. On the one hand, Fenton says t;hat schooY pupils -
cannot grasp the complexities of the enerqy 1ssue. However, schools should
do their part in helplng to "soc1a112e" the publlc to accept energy policies
developed by the government. Thus he states schools should "clearly advocate
government (energy) policies.” Barnet, on the other hand, worries about such
advocacy. In fact, he says that unless the complexities of the energy dilemma -
are taught to young people, "They will be targets for indoctrination, but C A
not active participants in the process of social change." Thus Barnet ar- - :

gues that schools should begin teaching survival skills that he clearly ’ .
" acknowledges will run ‘counter to many accepted values and ‘beliefs. . 7
’ ‘ . ! Ay
{.  The group participants wele also asked to prioritize educational
‘approaches to the energy dilemma from the Fenton and Barnet perspective. [ :
And finally;, participants were asked to con51der ten optional educational I
strategies inclading:
1. Emphasize training of tech- = 3. 1Install K-12 program that
-nicians and engineers advocates federgl approach.
. A .to the energy crisis
_ 2. 'Ignore government energy . " B ‘ . . #
program and instead teach %4. Set a community example - T |
) ‘studente to arrive 'at their ' for energy-related o ©
own decigion about the best * selﬁ-sacr1f1c1ng ’ e
. .approach for Heaﬁlng with the ’ : ! T -
i energy crisis - ' . X
-~ . . ',
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Discussion Sessions

Teach students to in-
fluence their famlly‘s
use of energy

, .
Train students to use:
energy more efficiently

Raise consciousness leve
of students to plidht %
of third-world
countries, )

<+

S

- ~

Teach students about
impact of our country's
economic system on the
uSe of the world's energy
supply in relationship to.
our population versus the
world's population

" Teach students to question

energy policies advocated

by energy special-interests
, -

Provide schopl teachers with:

released time to learn more

about energy situation

.

< 8

Using this sé&uctured format, each group emphaslzed its” own priorities
‘by followlng a course of action derived from a quick consensus of the group.
A majorlty of the part1c1pants advocated the followxng strategljj)@or engrgy

educatlon.
1. 7o teach students to - 5.
influence family i
2. To. teach energy efficiency .

, and I ‘would assume that 6.
this is another way to
say--teach conservation
principles * ) 7.

3. To raise the consciousness
~ level in the public sector
" 14

4. To teach students .to ques-

tion energy p011c1es ad-
vocated by special

intereéts ,

_TO teach the

To" encourage the school sys-
tem to set ‘community
examples »

*interdepen-

dency" of world nations .o
To improve our (teacher-
student). cohsé¢iousness of. -

the. "third world."™

On the ne gatlve side, a meanlngfu; proportzon of’the participants didn't
.. think that schools should install K—ln programs that advocate a federal

approach (or solution)'to the energy problem.

Poxnts of Consgnsus

.

-~

a

Two@or paints of consensus came out of the groups.

1.

.

« Z.

at

’ L 2

y

L 4
|-
They Wwere:

' i"i

We shouid\use the school system to educate stddents about-

- energy , and

-
-

We should go outslde the system and 1mpaéf’%he publlc
. consciousness ‘through .

')w

a)atent curriculum.

Py
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With.respeci to these two ideas, specific suggestions, needs, and quesiions
were discussed. They are summarized below: 4

1.. Using the System to Educaté

*

&, ¢ i - .
Teachér training, materials developments, eand -phe utilization of schoo}
facilltles as living conservatlon laboratorles wer chief consxderatlons in

‘all groups. . . ;

Recognizing that there will never be enough data to clarify 411 posi-
tions relative to this c:gsls (or any others) , it was suggested that we .pro-
ceed without data. This carries with it’the suggestion that ‘we teach children
to make deci51ons in theaabsence of complete data.

/ t
Basxc/concepts, e.g., flnlte resource vs. exponential growth should be
\'taught.
-

The system should,flnd package, !'ni dlssemlnate energy conservation ed-

ucation pro;ects whlch work. . \ .
1
. - Y | . : .

It was generally stated that.there must be an integration &f cufriculum
with respect to content and constructign; we must placde emphasis on process
(discovery, inquiry); efforts should cover all age levels; and, career guid-
ance/vocational training must be integrated into the process. \

. t ’ . L )

% It was conceded thpt the school system has the responsibility for teach-
ing policy. With regafd|to this point, a questiodn was asked: "Should we
(the school system) follbw past trends and only echo the prevailing congerns
of society, or, should education+lead society ‘toward change?” Furtker, it -
was asked whether or not we cquld do either. One answer given says that

educatlon can be: , -
~ T ' N ' ‘o
. “Proactive to problems co- PR
- Reactjve to policy . \. . T

There was congiderable concern about the role of teachersfin the sys- | &\
tem, especially in the development of curriculum and materials. Thus, there
was a’ concern about released time to do these activities.

. . - . - . .

- The groups fei%?that teacher assessment, curriculum assessment, curricu-

lum-development, and in-service workshops shquld be done _in a wide variety

2

of subject arems in the school. Teachers in the subject areas should decide “»§ .

what within energy education fallg in their bailiwick and take responsxblllty
for teaching it. Alga minimum;'an effort should be made to include elemen-

" tary, industrial arts, ‘home economics, science, and social studies teachers.
Host»agreed that better use of avallable materials could be reallzed if .
given proper incentlves - . . = ) . .
- There wers advocates of change'’ 1pt;lt:.'k’x:n.n the’ current mbde of schooling
They called for the "interrelation of all facets of schooling, with, per-

“haps less separate classes. A suggestion was 'made for one—half the school
schedulea to be in indiV1dual subject classes and one-half in "total rela—

Y

* tionship classes. ‘ ‘ . - Lt
‘ ~Pind11y, it was 8 ggested that schools learn .to use the "teachabie" )
nonents\during the ne engrgylcrisis d.e., when the school is closed. .
. - - 246 - - S ' .
. ’ . L
. : ' .
. . - s ., 2§r‘ [} - .
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. .
2. 4¥sing the Latent Curriculum . T

-

Most groups agreed that much has already been done in this’ area.

For

example (1) in transportation, ‘people are obeying 55 mph laws, and there. 1s

.an increase in the number of small cars on the road,

(2) thermostats have’

been lowered in many homes and office buildings, and (3) there is ev1dence
that eonservation is .in the thoughts of a large number of people.

"All agreed that there is a need. to increas
" there is a need for more school-home energy saving activities.

. ‘ Students need to internalize their concerns.
. cating between schoOls/commun1ty/1ndustry/government should be found and

‘.

H

total communlty response is needed.’

these efforts, and that

-~ ¢

s L]

Better means of communi-

« School fac111t1es, along with other publlc facllltles shouid .become )
"energy conservation centers" or laboratories. ]

’

-~ . »
In summary, the comments of one-participant seems appropriate:

\

What- should be educators' responses to the energy crisis?

and alternatlves

Researc¢h the problem , : '

Join with others in study

L

student an opportunity
problem (a) home, (b) sch
(c) large picture

o d
Find new ways to open up socfety to reveal the problems

positive way to . new waysg of llylng and reaching ‘life's
goals ‘ _ L

. ¢ —

Give students a chance to ﬁake deciéions and/er choices

‘Move toward so‘utlons usjng the best 1nformat10n avallable
and with the best move?ents known

;-
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* the information, itamelf. . ,
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SESSION XIII

N REACTIONS TO THE CONFERENCE

vElizabeth Dodson Gray, co-dxrector of the Bolton Inst}fute and
Harold L. Hodgkinson, former dn‘ector of the National Institute
of Education. and presently expcutive director of the American
gement Association's Professional Institute, provided critical
appraisals and g\mas'lzat'ions of the conference proceedings.

rks with some acc¢olades for the comprehensive
naturé of the conference and-the diversity of viewpoints and
griticism for the tonference's structure and setting. ,She then
suggested that future energy education should be holistic in nature,
realistic in content, and oriented to empowerinq students to make

. choices about their 11ves and futures."

Gray opened her r

LN

In conclusion, Gray suggested a "paradigm change" involving taking
"' individual feelings seriously, particularly children's feelings.

As individuals face the uncertainty of the future, with its inherent

problems and potential, a new"consciousness of i?dividual purpose must

evolve, individually.

Hodgkinson advised. the conference to consider the concept of reciprocity

or the teaching of relationships in energy educafion. He -concluded

that future curricula shiuld not focus on just gnergy education, but

rather, the teaching of ggneric competencies. These include the ability
- to break a problem down Into its various parts; the ability to analyze

a‘problem in terms of creating analogies; the ability to create options .

from the available.information; and, "no prockamation of success until

the test data are in." « ' . .

y

In bther words, he said that the most important element in energy
» education is how 'the student processes the information received, mot - .

- . '
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.REACTION TQ THE CONFERENCE o _ ’

Elizabeth Dodson Gray, co-director

Bolton Institute, Wellesley,. Massachusetts ’

Looking in Your Hirror'

¢

I was asked to summarize the conference; secon'cﬂy',' to cnt‘ique the
conference; and third, to give some substantive direction for the future.
- I vill attenpt to do this. ‘¢ . . A

}. « i o \ : 1

First of all, to summarize the conference I am not going to boret
you with a‘content sumary of the speeches all of you heard. I did,
howev}{, get a sense of SOME BASIC AGREEMENTS in the speeches and in the *
‘expressed sentiments of conference participants: .

. There is ag_reemeht\.that there is an energy crisis.’

(]

. It is a crisis related to other crises~- food, population, the’
environment, runnmg out of resources.

=,
&l

. I feel therejsaqreement that we ate facmg limits in a finite
world, and that it will be’ a difficult adjustment for the American,
people to get used to tpese limits.: . N

- -

. There is agreement we are probably facing value change .and life=
*st¥le change because of these limits. I say probably" because
°  there. 1s some Mfference of opinion on tha;; -
. 'I've sensed consengus ti'xat in z;elation to this :vorld constellation
of problems, education should be involved, but how deeply educa-
_ tion .should be involved; and the ways educa&on should be involved
" are questions still very’much at issue. N *
. . I also heard a consensus emerging that energy educat\ion should
not be added on in a kind- of supplemental way, but rather it
. should be integrated into the curriculam. I will talk about
¥ S . that a little more later on. . R -

(R M

. And finally, I‘ve ser@ed a feelind almost of despair about what
Dr. Fenton called the latent curriculum of‘this society.. That
latent curriculum has such an overwhelming impact upon the

. .

society in which our formal education functions. ‘

Now I also ensed SCHE DISAGREEMMS IN THE wORMAL PRESENTATIQNS.
tor example,,therp were the technological optimists like Earl Josgeh of

UNIVAC, and there were thw technological pess:.mrsts lJ,ke Joanna Underwood
JOf INFORM. . .. .

®

There were also those who see us in the future going down basically
the same road as in the past but with gradual changes, hecause of:the
gonentum of our present system. I would put Mr. Hanrahan of ERDA here--

’ . = 249 -
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I think his was a beautiful presentation of that. On the other hand;”
.there were those who feel that because of our problems ‘the present. v
course is a disaster; that we are either at a crossroads or at a
dead end; and that wé need a radically new direction. Certainly
Joanna Underwood of INFORM wis a beautiful example of that perspective.
';*t Now it is not surprisirdg that we find these two kinds of disagree-
ments, because these are the two basic sorts of splits among futurists
as they dialoque with one another. There are the technological optimists
like Herman Kahn and, in h¥s own way, Buckminster Fuller, and there are
‘the technological pessimists. It is not that people like Jay Forrester,
Robert Heilbrunner and William Ophuls are against technology; they are
, technological pessimists because they aren't "believers" that technology
can solve‘ any and all problems.
. Bl
‘ j " The other Jasic sort bf split among futurists is between those who
feel we can and will.continue on down the same road making only minor
[Jmodifications in how we do things, and on the other hand those whé feel
“we must reverse direction or at the least recognize we are at a cross-
roads and now choose a very different road for the future. Certainly
Amory Lovins falls into this latter category. Amory's article, "The
‘Road Not Taken™ in the October 1976 issue of Foreign Affairs is an
absolutely classic presentation of this position. He talks.about the
. - next 25 to 40 years as a fossil-fuel "bridge" either to a nuclear future
' or tg-a future,of solar energy soft (small-scale ‘and decentralized)’
d technologieg. He describes these alternatives magnificently, and it
has been reprinted and widely distributed both by Poreign Affairs and
Friends of the Earth. - . -

e

4
’ ) There is curr,ently emerging still anather -split, this one about
what coming life—style changes yill mean to people. There are those who
. really feel that life-stylegchange is ‘needed--and that it will be very
’ difficult. And then there are those (ahd I thought Meridyn Reeves of the
League of Women Voters did a marvelous presentation of, this latter view)
s who agree that hfe-—style change will be needed and feel that this would
" be a very good thing because they do not feel that the quality of life
today is so hot anyway. They don't feel ye are at the apex of what we
might be, and therefore they feel that life-style change is not the egpd:
of the world but Pérhaps the beginning of even better things. Certainly
Jim Bishop was saying exactly this at the.end of his address when he
. was talking swbout the positive vision of what a different type of society
would be like. ) R . ) o /

) ~

’

di. .
e Now I would like to move on to oy second assxgnm.ent, which was to
critique ‘the conference. \é/ . . .
. ) First of all, I found it conceptually quite well organized. I found

that the najor' speeches were richer and far: Qoﬂ thought-‘provoking than, °

’ frankly, I had expected. “Maybe I've thought about this enough that I °
find more interesting tracks I've not already gone down. So I especially

e, enjoyed the new material in Professor Cicchetti's speech. I found his
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account of the long-term existence of cartels prior to OPEC fascinating, "
and I can't wait to trot that pack to people I know functioning in this

field who perhapslhave not viewed past history that vay. : § .
I thought the organization of the material-~I'm tHinking about the ’ .

futuwe Richard Barnet presented--was also very interesting, and I A4 '

enjoyed that. Dr. Fenton I thought was interesting. I thought there o {’

was good intellectual meat to chew on in these three major addresses,

" and I like that. )

- . I'was Pleased with the variety of perspectives presented. It
extended almost in the same panel all the way from ERDA's bosition and

that of the Energy Educators Forum, ,to INFORM and Nader's Critical Mass

group. I thought this was great. Aand I think CEDaR shaquld be praised

for maintaining that variety and range of perspéctiyes even with the

money from ERDA which was helping make the conference possible. I really

appreciate that.

Let's move on, however, to problems I saw in the conference.
. )

I found that having six or seven panelists on one panel is a large
overload which I have a hard time with. There was too much verbalization.
We really need to examine our conference vehicles as learning experiences.
I'm just amazed, when I came back to the academic lifé after having
functioned in a parish ministry with my husband, to discover that much of
dcademic life is really back in the Middlé Ages. We still sit people
in chairs and lecture words at them exaftly the way they did in the. Middle
Ages. ’ . < ' )

This is appalling, particularly in a media environment'like ours.
I18Ns no wonder that our kids perhaps are turned off in our school systems.
They live in a media environment and they are not ready to relate to this
lecture~way of learning. I'm not sure anybody is, really, and so I
think that conference designers need to rethink thelr vehicle. x\

I .

7.
Secondly, there was no time scheduled for participation by the
. conferees at any of the sessions except the one discussion s€ssion.
Even that discussion session was structured by readings, questions to
.react to, and sheets to £ill out. I know I didn't like that too much,.

ard I had the feeling many other participants didn't like it much either.

I find interesting the hierarchical structure of conferences that
" somehow or other conference planners are still willing to perpetuate. It
seems to assume a trickle-down theory of learning, as though all knowledge
and insight were at’'the top. Do we treat our children in schools the way
we treat conference participants, -expecting them to be empty vessels,
totally passive recipients of information that elites drop\in bit by bit?
Do we structure discussien so that there is no real freedom of action and -
interaction?’ I think we rieed to pender these things as.educators. ,
f | .

This raises for me the moral dilemma that CEDaR wrote to Dr. Fenton
about, and which he passed ove I feel it is a crucial question educators
need to confront: Do we attempt %o develop in students the ability tq make
choices and to be basically active about their lives? Or do we socialize _
them to go along with solutions determined by others?

. T 1251 - .
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Some time ago I read a fascinatihg article by someone who posited’
the intriquing theory that industrial societies basically need docile
cogwheels, and they want their edycational systems to producé those kinds
of people -for them. Now f don't know whether that's true or not--I'm
not an educator. But I think it is an interesting question for us alil to
think about. )

My point is that in the age of scarcity which is ahead of us; it is
going to require. ificredible activity, decision-making, 4imagination, a

_sense of comtrol over your own life, and familiarity in coord\nating all.

this into effective action. If in our educational settings weldo not
allow and encowrage our chlldren to do this, thefr they may have content-
knewledge in their heads, but they will not be able to deal with the
Ld of their futures. I think Barnet, in terms of sketching out some

f ‘the dimensions oﬁﬁscarcity, talked about that.. I would say that the
design of this afld most other conferences I attend is a clue to our
instinctive preference about imastructing children and for providing
educational settings. It se to me we always expect those in the seats
to be the passive victims oﬁi owledge, and I see that as a problem.

But I have an even mork serious problem with the conference. Every-
one here agrees that energy education must be holistic. But is not this
donference itself designed tq do energy .education, and therefore should -

"it not also be holistic? Now let me tell you ways in which I didn' t

find it holistic. e
I found scattered reference to, but no real development,of the
interrelated gature of the cluster of problems we'face. I would have
appreciated east One session exploring the larger constellation of
problems .of which the energy problem is but one part. P?think we all
need to understand that better, It is also my understanding that if we
are going to talk about energy education, we have td talk also about
thermodynamics and about entrggx. T heard no mention of either. These

- things, even though they exist "in other fields, " need to be talked

about in energy education as beautifully as Barry Commoner did 1n his book
Poverty of Power (1976). .

Secondly, there has not been a holistic sense of the people here.
There is a problem I have with almost all conferences ] go to. We are
treated like disembodied minds. We are forced to sit long hours. on aching
rear ends, with no provisions for the exercise of the body except to eat
and drink addictive beverages. .I'm becoming increasingly allergic to all
this as I regzly face up to trying to make my life-style holistic within
a culture which does not functien that way. I've gotten to,the point
in my own consciousness where I, not my culture, am going to control my
life. - I'm going to live holistically, and I resent going to conferences
ig-which sdiidenly my attempt to integrate my mind and body is ripped apart
again hy the scheduling. Now, once again: it is not just this conference,
it's almost all conferences I go to. It's the problem of our model, and
our model stinks. I wish we woujd start to revise it. Why do we go on
doing this? I don't understand why we don'E revise the models.

Ct ]& ) \
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i I would like to give the conference an accolade on language. .
Usually about this time in a conference I am blowing my stack as a woman
because of the generic male language that is used all the time. I found
very little of this here; mostly in Barnet's speech and one example in . )
;Jim Bishop's, which he was aware of because he said "used generically." )

I would also give the conference compliments for the numbers of

- women on the panels. I have had the experience, as a woman, of c?ng
- 7 time after time after time to meetings and 'finding only white mald®

—---——— standing uphere lecturing to Us. I have "had it" with that also.

-~

Ckay, let's see. I'm coming now to the whole environment of the
conference--its latent curriculum, if you will! We have functioned in
a high-energy, luxtirious hotel, which I know also a lot of you have
noticed. We're eating overstuffed meals which emphasize the high energy-
content of meat. This kind of living is a large part of our intermationi
food problem, and if you are talking énergy, you've got to talk food
energy--and that means you don't eat stuff like this. As someone who
‘has eliminated meat from her diet two or three years ago, I resent coming
to a conference where I'm forced back into a life-style which I no longer
live in. ' : ’

I note that lights, the air conditioning, the fountains, and I'm
reminded of a commerit that a senior scientific figure made earlier this
month when I was at an environmental futures conference in Iceland. The
last day of the conference we went to a state lunchedn at the Prime Minister's
official reception home, and here was this fantastic twenty-foot long
smorgasbord--just marvelous--mostly stocked with the native fish of -
Iceland. This senipr scientist commented to my husband wryly as he started
down the line to t food, "Well, when I'm traveling on the Titanic I
certainly like to go first class." The conferences I. go to whera these . L
problems are discussed almost always.make me feel like that. z:

We can't just talk about these problems; we've got to practice what
we preach. We've got to hold our conferences where what we're doing .
doesn't drown out what we're saying. ) . .

-

‘I also feel that we ourselves have got to change our identities . v
- -and the way we live, and not just talk about it. I'd really be interested
* in knowing--and I'd like a show of “hands--How many of you have changed
significantly the way you eat in the last year or two since you became
/ aware of this problem? (1/2 to 2/3 of the hands in the room go up.)
~ Well good, that's a start. Now how many of you all have changed the way
you buy, how much you conserve, and how? (Again 1/2 to 2/3.) Now how
many of you have changed the waywyou use energy--your thermostat setting,
how much you drive, your willingness to do more if we have the mass transit
system to do it? (1/2 to 2/3.) Great. . v
!
The reason I think this is important is because as I talk to many
people they say, "Well, I'd do it if everybody did it." First of all,i
that's ethidal crap; you don't go on murdering pecple until everybody
stops murdering.  You decide, "I'm not going to murder anybody," and you .t
let everyone else worry about whether or not they're going to murder people.
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I feel the same way about‘life-style change. It does nog_depend upon

1008 participation.

Then too, we really have the illusion that nobody—eise is changiﬁé'(f
their lifestyle. But did you look around and did you see how many

hands went up? You see, you don't have to be discouraged by thinking
that millions of people atren't doing it, because as I go around and

“Jecture, I see that millions of people are doing it. So let's be a

@HU>

.

little encouraged. We never ask for public shows like this, so I'm
sure most .of you thought that most other people hadn't changed their
lifestyle, especially if you felt you have. I think we need to' share ,
this kind of thing.<

v

[ 3

That's the end of my critique of the conference. Now I .would like
to offer substantive direcbidns for energy education.

[}

iii. ) . &
First, of all, ENERGY EDUCATION MUST BE HOLISTIC. We've all said

this. Energy education must relate to other issues, and we must not just
talk about energy and not talk about other things. We must not, in

that sense, suboptimize the energy problem and decide that now there is a
crisis, we will rush out and find more energy--and then don't think about
‘all the other things we should also be doing, or all the other things

we wolild inadvertently be doing while trying to solve our energy problems.

~ T have a marvelous definition of SUBOPTIMIZE that I would like to
share with you, which I learned at a conference. Suboptimizing is
doing perfectly what we shouldn't be doing at all. and if you understand
holistic ethics, it means that we should not be suboptimizing ever.
We must not "add on" eﬁergy education but instead we must integrate it
ins N b .

Now that means to me that energy is a marvelous integrating theme
for showing how everything is interrelated. Now I'm talking about case
studies. I'm talking about showing how energy can provide an integrative
and .organizing theme for the study of the biosphere, or of human systems,
or all at once. You can talk about almost all 'physical sciences and
biological sciences in terms of ehergy. As an e le, I'm very impressed
by a new course my son was taught last year at Deerfield Academy, where
they are using the study of the weather as a year-lcng theme to integrate
their first year“in all the -sciences. I think it is a fascinating idea,
and I think this is the sort of thing we can do. g

You can also talk about human systems'as well as natural systems
using energy as an organizing point for showing how'in social studies
the political and economic and social systems are interrelated. One
of our colleagues at the Educatigp Development Center in Newton, Mass.,
had worked with us on a program about "Growth Implicatione and the Earth's
Futyre." 1It's a holistic thing we're trying to do. She has gone.on :
with these holistic concepts and ‘worked, on a social studies curriculuh
which takes strip-mining of coal as its focus. Its title suggests its

holistic and integrative character: "Energy, People and the Environment."”,

. . ’ .
I . v —_——
- 254 -

' 27 /

-/ 0



— P \
Its an incredibly 1nterre1ated thing, so you might want to look at it. »
That's another example of the klnds of things we mlght do.. .

If we are going to be holistic, we are also going to need to con-
sider the school environment itself. You know: Consider your school as
a closed systeqyénd get your®students to analyze the energy and also to
work on that latent curriculum. We need to tbe holistic in all these
ways.

Turning now to a second major point, we need not only to be holistic :
but also to be REALISTIC. Barnet and Cicchetti,- I think, agreed that we
neéd to be honest with the kids'’about hgw the world is structured in
tegms of the reality of multi-national corporations and world-trade arrange-
ments as well as the historical relationship between business and govern-
ment. We can't act as though some of those realities of the real world
.don't exist. We can't teach energy education, for example /and not ‘show
the politi¢al, financial, economic and scientific power structure behind
the nuclear industry. We're not facing choices in the real world which '
are weighted evenly between coal and nuclear, or between nuclear and solar.
Nuclear has a whole industfy and 25 years of investment by the Atomic
Energy Commission behind it. .Solar has little but some people's dreams
of "the future and a -benign reputation. We need to be honest with the )
kids that we're not just looking at these things as intellectual exercises;
we are talking about issues and decisions in the real world where some
energy sources have a tremendgus economic and political and academic
power-base and other enerqy/éources do not. Who speaks for the rivers and
hydroelectric power, one way or 'the other, for example? The kids can

~ understand how come some things happen and how other things'don't happen.
Kids can understand this and they need to know they can understand this.
Demystification is a part of education. .

A third major point 1is_,that we must not only be holistic and realistic,
put I would say as an environmentalist that WE MUST NOT BE SO ANTHROPOCENTRIC.
We must teach our students ndt just to look at the human world and human
wystems and human néeds. We must look at the whole System~Earth of which
the human is just one species who. likes to feel that we are the most
intelligent species. I hayve a whole thing on that which I won't go into,
but I think it is an erroneous view of ourselves, and. we need to correct

it. . . S .
A next major point is that WE SHOULD BE ORIENTED TO EMPOWERING

STUDENTS TO MAKE CHOICES ABOUT THEIR LIVES AND FUTURES, as I talked about

before. In this sense we need to be-what I have called "future responders."

We need to have a sense of what I have called "the 200 year present," and

by that I mean we need to help our kids go back 100 years in history, very

much as Jr. Ciccetti dld, to see the role of past events ar"choz.ces in

our getting to where we are now. -After a11, the past provides some of

the constraints under which we operate in the present. But then we also

have to extend our t1me sense 100 years into the future, so we can under- )

stand that what we do in the present will in turn determine our future,

which is very much our kids' future.

As an example of this, I've been very excited since I have been
here learning about a program called City Building Education Programs
in Los Angeles--Doreen Nelson's progsxam. That's very exciting, and I

A
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.doh t know how many of you know about ;;p It's a program in which ..., ,
elementary-school children design their’cities, and they do it over long
perlods of t;me, which is why she works with elementary~school students.
They get involved in thls holistic concern’ for the human—bullt enviren-

. ment.and for.the environmental-environment apart from humans. They have.-

' to decide on their own government. They have to structure their lives;

they actually build it with large slabs of styrofoam. I was struck
by one of hér comments--this illustrates what I'm talklng about. She
said she was asked by the then-mayor of Los’ Andeles, Sam Yorty, to take
part in the Goals for lLos Angeles Program, and she disepvered that the
citizeng were asked what they wanted ‘the future of Los Angeles to look
like and be like. And she said#,"We soon discovered that most people ’

.*nterviewed didn't have the tools, vocabulary, problem-solv1ng ab111ty,
even perhaps the interest in the present ®environment, to imagine or *©

invent .the future." - *. - .
] Q‘ 4 B
Néw I submit to you that it is absolutely crucial that our school
systems help our children learn how to 1mag1n§fpad/1nvent the future,
to assume authority, over.their own lives, to ganize information and
to make decisibns,'to plan amd to shape their oWn-futures.

. - .

Y

Flna}Iy, I thlng we need to TAKE CHILDREN'S FEELINGS MORE SERIOUSLY. s
DISCOVERING THE NEWS OF LIMITS IS A REAL DOWNER TO MOST PEOPLE, AND
PARTICULARLY TO CHILDREN. We have some good friends we visit, to whom
‘we talk all the time about these problems. We-launched into a conversation
over dinner once, and their then-7-year—old boy, who is very precocious;

‘laid down hls~gork after about three bites and said, "Please do not
talk about all these horrible things that ‘are g01ng to happen in the
future any more; it makes me sick to my stomach T want to flnlsh my
supper and leave the table, and then you can all talk about - -this.

I appreciate that feeling, because these horrible things we are dis-
cussing--pollution getting us, running out of resources, and so.on--are /
much more réal in the lives of our children because, whereas many of us
have already liyed a significant portion of our lives, we are talking s
., about almost all of their lives. Theirs is a post-pollution ecofisciousness,
.and I will cite to you my son, who is now f1fteen. When he was five,

we took him fer one of theafirst trips he remembered into New York C1ty .
My husband and I were 've ban-oriented people, so we look at the city
and we see theatres and museums and all kinds of excitement; he looked
at.lt from the car wlndow'as we approached and all he could see was Smog--
at age five, ten years ago. It made him say, "Yuck, look at the pollution,"”
and scrunch down \n the car and not even wantato breathe. )

Now that is a post-pollution c6n501ousness. I'm aware too that
there is pollution in our air. But I didn't immediately have that reaction.
These are'the students me are giving this informatioh to. It is a downer.
we $eed o understand this.and we need to formulate it very carefully so
that something like-the C1ty Building Program goes on; sd that young people
bpcome powered to 1mag1ne their futures, to .take control of them. That,
T tH.nk 1s the best antidote we have for the great downer ahead.

i
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There has been a great concern in the cénferencquhout HOW MUCH

CONSCIOUSNESS ACTUBKLY CHANGES. ‘I would like to bring to ybur attention

CONSCIOUSNESS CH:N)?S;{KS GOING ON, and a‘real debate over HOW MUCH PEOPLE'S .

an interesting thesis my husb&hd has written up in a paper which has
yet to be published called “The Grief Dimensions of Limits to Growth"
(1975). He'S taken the categories of Dr. Elisabeth Kubler-Ross and
posited the thes¥s ghat, since individuals go thryugh these stages’
when they must deal with 'loss, our society too is going to go through

ese stages when' we deal with the loss of g;owthL the loss'of théi .
idea of progress and an unlimited future with endless natural -
resources. ) ’

.
[N . [N

- I thinktphistanalysis is very sound, ana I'd like to remind you of -

~ the Stages as‘outlimed by Kubler-Ross. The first stage is denial and

Ay

/People turn to the¢ wall and literally

shock. This is the reaction of the person who is told by their doctor

they are going to die of a terminal illness. Or it is the first reaction

of someone when someone élses’ a_ loved one, is dying. —8o it is a reaction

of people who go through death themselves d it's alsc the reactien of - 4
those who experiencd the death Qf other people. The first reaction i

shock and denial: "It can't be!™ I submit to you that this reaction of
"It"can'q be!" has been-the first reaction of our society to the book

The Limits to Growth. BAbsolute shock and denial. The Wall Street Journal

still® exhibits the‘great denial still going on in many part$ of our
buiégess community to the thought of limits to growth.® ®

+ The second stage is anger--anger in hospitals toward other* people,
towards doctors, toward nuxses, toward all sorts of people. This is
outrage that this can be happening to me.
. 7/

k]

The third stage is’bargaining and postponement: “wa,_God, iffyou'1l .

-let e live until June, then*' I'l1l love, you forever, God. Ydu know I'm

-

about to die."

The fourth stage is depression, a deep and profound depression.
just go into a great wave of depres-
sion.. o

The fifth stage is acceptance and an adjustment of your life and days
to the imminence of death. ’ .

When our culture and we, individually, are confronted with the los

of growth, the loss of the American'dream of unlimited futures, we mqstsg.‘ﬁ

not expect that loss to take place with a mere shrug of the shoulders.

We will go through some or all of these stages. I think this is a very

perceptive @palysis, and I think perhaps it will hglp us as we reldte )

to children and parents, not to try to hurry them. People' have to grieve,

if you will, about the loss of their dream. We hdve been inspired by

such dreams, 3nd they don't get laid down painlessly or quickly.
John Raines of Temple Unhiversity has a very penetrating analysis

of what this means to Blue Collar families. He points out.in "Blue ’

Collar Families and Limits to Growth:~Mourning the'Amg;ican Dream" =(1977)

that we must mourn with people tire death of their American Dream. T think

- +

.
e e ——




29

*

-

~

»

“ If you cannot “give your children-a good life in Suburbla, if«you givé
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we must in to recast it in positive forms also, as Jim Bishdb dig for "o,

us. So I don't think "it's a tdtally bleak thing. But we must first of .-
all mourn with the mourners—~because they have honored’ the American - N

Dream, they have believed it and built their liwes around .it. It has
become the meanlnq of their lives, as John Raines says 'so~powerfully:

" them a kind of life you wish could be better, then yeu can at least
give them the American Dream so they will work hard to stay in school
and not get out on the streets and not get into trouble. The American
Dream has assured us that if our children do this, then they w111 have ’
a better 1ife than we, as parents, did. ) . e ’

.
- hd

- ~~

Now welve got to deal with the hope and assurance that there is in
that ﬁféaﬁ, we've got to honor it. 'We've got to help people mourn it, J -
and you've got to be tender with people's feelings as you do it. We -

ust_allow people their denial, we must allow people thelr stages,

we must allow people their mourning. We must not expect klds, children,
to be saints overnight--to sacrifice and share the world when we aduitg
have not been able to manage lﬁ\gn our generatlon elther ' . .

P .

To approach thls from a little dlfferent‘%ngle, I thlnk it 1s .
helpful to realize we are confrontlng here what I would cal& a significaht
PARADIGM CHANGE. This happens to, each person 1nd1v1dua11y I'm struck
by how much like experiencing a conversion process” it is in some ways. \
I'm a Christian and I have my graduate degree in theology. If you hawe
a life history like mine,-you.-are very- used to having-a really dynamic
relationship with God which gquides" you. But such a relationship cannot R
be passed on to anybody else, 1nclud1ng your children, just because you & -4 2
want them to ‘have it. You learn, 'it seems to me—-elthgr you go nuts
or you 1earn-—to trust the grace of God, which is to say that "you trust
people to go, through what is essentlally a paradigm shif% 5t their own
speed. - They experience their lives differently--in a way you cannot
control and which you cannot structure -for them. It's not: somethlng You K

can beat anybody“bver the head with. ) A

I think the same is,true of the paradlgp change”we have been talking
about in this conference--of taking this constellation of problems .
serlousLy and changing your: 11fe-sty1e accordlngly You have {o allow people °, .
the freedom and timing of their OWn feellngs My children, for example, T
do not want to think about some of the limits that are in front of them, .
and I must allow them that frgedom. Simply because I see what” I see does
not mean I can cduse them to see it.' I have changed my lifesty}e,'l have
glven up meat, and octher things. My fifteen year old son has not given yp
neat, he has not chosen to do that, and I faust'allow him that freedom. -

This' seems to very crucial as we set-out g eduzators. We must ‘ Q
both tell people what we know, and we must chan our lives ourse;ves
if we ¥re convinced that is what we must do. Buf kthen we must allow
people thelg own freedom to experience the crisis in eir own way, and .

.to come to their own choices ut it. Consciousness chanée, }ke
religious conversion,.takes p?iZe within the mystery and uniqueness of,
edch person's individual 11fe experience. Lot

1] . . .‘ I~ . .“ . \_.




N _ REACTION TO THE CONFERENCE

. " , Harold L. Hodgkinsbn, executive drrector ' {
Profesg&oqal Institute, erican Méhagement

A33001at10n, Washington, D.C., and former R

) . du:ector," Natlonal Institute of Educatlol’ . -
Lo . ' . { . ’ 1 »

_ Energy Educati”ahi What Do We Do Now?. < - .’

Mrs. Gray, you were fast on your feet and a tough act to-follow.
, 'I will therefore not try %o summarize the 69nference, except tqQ agree-
with you on two, important points. First, conferences should exemplify
the pedagogy they advocate. If we recommend that people get involved
“in games amd simulations and sofforth, they should be-davailable here,
they should be a part oﬁ-the conference. If we PBelieve thdt people. 1’ )
should interact with speaﬂérs we -should &et’up Formats that maky those
- klhds of things possible. I Aoticed one very dramatic moment the first
. - day of the conference, when the gentleman from ERDA and the lady from the.
r nonprofit insgitution wére at absolute loggerheads. I could see the “ERDA
man writing like mad, and if we'd only had ten minues to let those two
gAet at’each other, I had a feeling we could have learned somethlng. The
- secdnd thing about the confer ce at's important is froh Dante's Divirte
Comedy. .There is' orle stage in ayorio--as I recall, it's about
releven levels down--in which the\divine punishment is to have a number
of educators forced to sit forever at the back of) a large dark room .
L looking at 111eg1ble overheads. I think wlth th¥se two cracks I would
» 1llke to leave the conference behind and instead: summarlze the last three
- confer‘es It ve been to. . . N . *

The first conferenée was on thf/;risis in they American family. - This
conference took place in March. It*was based pr rily on extrapdlatlon,
and we were_told at least fifteen times that if present trends continue,

. there will be.no American nuclear family left bw the %ear 2000--a®- least,

. " as'we know it-today. Figures-were quoted sychs,as the “followind: .in .the
Dlstrict of Columbia in this" last year there were, “more abortions thad -
. live births; in addition, more, births occurreg Sut of wedlock than in .
‘wedlook; in Chicago in 1900 siﬁty percent of Amerlcans livéﬂ n extended A
families (mother, father, children, and at least one other relative). T
by. 1965 only five percent of Chicagoans lived in extended families. THera-
fore, if we'extrapolate this out, you cafi-see what's g8dng to happen. )

o - The second conference I went to, in April, was on violence in-the . ,

. , United States. Major theme: therd is a crisis in .the United 'Statgs of
* uanprecedented importance, deéaling with the number of murders and olent
. <rimes that are commltted in the U.S. Figures were guoted, such the

“~

to be about 13 000 nggers by the time he/she reaches ten years of age
~ Again, ‘there's an exponential rate of increase in y ‘}olent crimes, apd.ify
¢ nothing happens, it's quite clear that we will all be dead by the year
l.. 2000. ' The year 2000 is always referred to. 0
‘e .
. " The Ma& conferehce I went‘to was on pollution.. The’ﬁeﬁsage there
was that there's a«éenerally increasing level of pollution in a number
& of different.areas of our natural resources. A number of interesting

-

':-\ number of murders a child sees on television--the general average tends
!’
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comments came up about the nature of that pol tion. Denver was mentioned
as being one of the most striking examples ofair pollution, and #& number
of other. such topics were develaped, Exponéhtial increases in pollution
were demonstrated, the projections out to the year 2000 were made, .and .

c it was c1ear *that if things continue as they now are, ‘there wouldn't be

-any Theré seems to be certain conference

2
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Aruitoxt provided by Eic:

extrapplation?
consequence. "
only analytical tool.

I
’lﬁt is a very useful analytical tool,

b
I wish sometime we gould begin a

waper, polluted or otherwise. .
stylepéﬁd 4 certain mode of analysis of the problem which is based on <
f things continue at thelh~present rate;~x will be the

1t‘1s not the -
onference, with

you would 1
' interpretations were increasing so drastica

. covered with paper by the year 1800.

\_We then feel expiation of guilt, which is a classi&

a different mode than that of "if we don't do anythlng but pr03ect'1t . ;
out, we will arrive at the followrng consequences.

.
‘

First of all, if you had such a conference in theé fifteenth century,.
iately be aware of the fact ?hat the number of biplical

ly that if you simply put
biblical interpretations on an exponential curve, theeworld would be .
. It does seem to me that we gan learn
a great deal from extrapolation, but do we,need to think seriously about
some other ways of organ121ng conferences on the family, violence, pol-
‘lutlon, and other top1cs of that sort. I would ree entirely with
Mrs. Gray that We need some ‘new kind of integrative mode of analysis that
will’ help us to put together thé variaus kinds of crisis themes that
we deal with and _are serious abaut. (How does the f ly cr1s1s re1ate
.to the enetgy crisis, etc.?) I hope to speak to that -need.

¥

The other thing, that happeped this morning, and it happened 4t every
one of the‘other conferences, was- that a "we-they".was created. ,.By »
raising our hands and feeling virtuous because we've changed our habits,
eligious theme and
is very good for you. It's those other people, they, the ones who didn't
come to the copference, who are the problem. .That/was true at the #
famlly conference, it was true at the violence ¢ nference,, and 1t was*
trué at- the pollutien conferente. S0 explatlén of gu11t is useful
therapy,_but doesn t solve the problem. N

L 4

¥

» - ' I would” remind you of one historical fact which was brought. up

at two of these- cohferences, and which I think is fascinating. Carthage
was "the first city’in reiatlvely recent history to have obtained a poput
‘lation of one million.. This-is ‘well, bgfore the birth of Christ. Their
mafh problems were aig pollutlon, waste dlsposal and so1l salinity--

the so;l became so fuld of salt that “they couldn* t grow. anything. - I'm .’

c

. sure there were people who said’ then, in Carthage), . that 1f we continue

to go at the present rate,” ¥ is going to happen. Note that’ wells 1in
Southern California are riow beginning to pump salt - Wateg 1nstead,of fresh.

. ’

let me now try to: develop a theme that might be helpﬁul in terms of

trying to put “ogether the various components fhat we have heard\thus far.

I think there is a key concept which I'd like to emphasize, .and that conceptj
is, reciprocity Things have interactive effects on other . hings, and

‘they are ndt always p edlctable. The best example of this'l4ck of predlct-
.ability is what .hap When ScottfCarpenter, the astronaut, came down
from his historic ight into space and was asked his feelimgs when he

o

L

". pushed the retwe récket button that would cause *the rocket ta come-

‘ - . i -




chooting-back through the fiery curtain. Carpenter replied, "It occurred
to me thﬁt I was riding in a vehicle made up of over 500,000 individual
parts, each part having been contracted out to the 1ow=¥E bidder." Things
then do have reciprocal relAtions wrth each other, and it i nowhere more
clear than when, we are in a .ehicle of which we are no lo in control. *
CGne of the reasons why some Americans don't like airplaneggzr think, 1s
that they don't drive them. It is a different feeling to sit in an air-
plane than it is to sit fn your own car, in,which, for better or for worse
you are in compléte comtrol. So ,the reciprocity of things, services I
and creatures is a terribly important theme, -and‘I think we can begin
to work seriously with that kisg—of notIUn-tn“education T - *
I agree with Mrs. Gray that there_has been a perceptual revalution
that'Eas takef place in the last-decade. The most striking aspect of
this"to me, (I'm primarily a social scientist), wes the first publication
from NASA of pictures of the earth taken from a. distance far enough ayay
so that the entire circular surface of the earth could be seen, Hawing
talked with and int@iewed hundreds of people, it was clear that those
pictures shocked . The first group they shocked was the Flat Earth !
Society, whirh has been flourishing ih the United States since 1850.
They reacted by saying that the entire NASA effort was simply a government
front, and that those picturks were all contrived. However, it was
clear that for most people, we do begin to see .the earth as a spaceship.

. That's a ten year old metaphor~-Ken Boulding probably began it--but it's

r
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still very useful. What Boulding said ten years ago, not only about
energy, but about .pollution and human life, 1t's ﬂhat we cdn't throw anything
away and we can't kick anybody-out. And 1f there are two important
dimensions around which we might build a curriculum based on reciprocit
it is that we can't throw anything away and we can't kick anyﬂEﬁy out,

v

I did learn a homily that's very important for me from this conference -- //
waste is’ only a resoyrce for which we haven't yet found a use. ?hgt s a
.nice working thing. ~ s L R .. : .

Let me then present five kinds of reciprocipiges that we might fimd
useful "in building a curriculum. . The first reciprocity to be takgn -
seriously is the reciprocity oetween what @chools teach "and, what the medaia
teacQ. Mr. Fenton mentionegd {his, but we didn't get down to brass tacks.

-What wouyld happen if we started building withjn a school,commuminty -

curriculum based on the media? I think that it would be veryyeasy to
do. . One reason for the curriculum is to help kids analyze the real message
behind commercial advertiSing This morning when I- gotPup I turned on '
the television. .Like Mrs. Gray, I know whereof I speak, ,becayse I watc
it, probably too much. The first thing that hit me at seven o'tlock thi
forning was ant Alpo commerg;al hat's a little tough at seven .o'clock
in the morning. but the messagéfof the commercial was very.clear "doesn't
your dog deserve Alpo?" Now -thinking back 'to John Calvin, and the'
inculcation of guilt in the averébe human being, and *how easy it is to feel
guilty and to work hard for success when you feel guilty“ I had thjs feeling
that the only’ way -1 could be a good parent to my dog was if I fed my dog
nothing but animal protein. \ ) .
We could probably pick ten or fifteen commertials that convey very‘
nicely a given value orientation which 1s co ary to'that of the schools.
The schoolks in the past have been what Willa Waller used' to call, in a

N Y
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*" wonderful phrase, "museums of virtue.” Walking into a school used to be
like walking into a museum--you could .see all the virtues being practiced
which the adult community no longer cared to practice; or didn't have the
time or the 'inclination to. .Thus we have the famous teacher's contract
written in 1936 in North Carolina in which the female teacher promises,
fot  that she will not get married during her tenure as a teacher, but
that she will not fall in love, That was written into the eontract.
Teachers didn't smoke, teachers dida't'drink, teachers didn't engage in
many of the other social practices that we all engage in. Why? Waller
says because .8chools are museums of virtue controlled by the adults to
give an image of societﬁ\ﬁo young people which'is contrary to what the -
adults do, but which might help in the next §eneration.’

One way tobget.intd this reciprocit;}in schools, would be to develop
a study proced for the analydis of school values and media values.
When -the media and schools work together, what happens? When they ire at
loggerheads, who wins? Such a program could fit simply into a number
of existing oqﬁfses rather than requiring a new one. Themes could include
energy, .envirornmental protection, the family, V10lence, etc., all
. timed to compatability of'school walues and media values. Parents would
be an important part of the instructional process as would the students
themselves. Rather than six new courses; this“strategy provides for C
infiltrating a variety of courses in which the context and process: would
Be relevant. ) [ - '

4

ReC1proc1ty number two involves the 1nteract10n ‘between producers and
consumers. Mr. Clcchettl, ‘if tHat's the right one, got into this a little
'bit, but I felt the analysis was not quite sharp enough. I understand
now what the.producers need in terms of incentives, but I always felt
that I knew what they needed-—they needed hlgher profit motives. The
consymer, however, is something else. What are the varicus incentive
.systens’ that might wdrk to make consumers azg producers more reciprocal?{
At this conference we still see each other éenemies, producers on one
side and consumers dmghe other. Are there any ways-those forces could
work together for the: common good? If you say no,‘I cogpend to your
attention a-short look at Japan, wher€ a number of very interesting experi-
ments are underwlly in which consumers and producers are working together .
in a number of very cooperative settings. —~

’s .’ . .

Reciprogity number three concerns the yelatioaship of #e energy ;331n
to the food chain and then into educatién. Our gercegtions of these
«hains are all important. I would like to sperd two minutes Just to develop
thfis a bit if I may. If’you ask a goldfish to write down everything that -
the geldfish knew that was if his bowl, the last thing he or she would wr1te
down would be wqter. Water is so clpse to the average goldfish, so much a -
S p of everyday life--and there are. probably~attitude surveys to ptove
thi (~-that it would be very hard for a goldfish to separate him or herself.
from the environmehe~enough to isolate water, because that's ,all there ig--
there's nothing else. I thirk that s a useful metaphor for f 1s kind of
reciprocity. The other metaphor that I'd like to mention is a statement
from Miltog Rokeach, who wrote a book a few years ago ‘calléd The Opem and

Closed Mind. As a summdry of his analyéls, which is a very interestlng

! , . .
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'vegetable matter and animals

V. . . .
\
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study, said the following: *SY;tems of human perceptions exist to

serve two functions. The fifst is to explain the world insofar as pos-
sible, and the secopd is to prdtect the indiv1dua1 from the worlg insofar as
necessary o, We hdve all met \people whose’ ‘need. for protection from the -
world is a lot higher than ofther people's. One of the quedtions we can.

3sk is what sort of strategids can we ‘develop to lower the threat level

for these people, so that pe ps they can' put on some of the glasses that“i .

might enable them to see the orld in more useful wayi?r {. .
v . |
= QOut of that, then, we co e from the energy chain t6 the food chain.
Let me mention briefly here e one most fascinating thing that hasn™ been

talked about at this conferen e and that's Asimov's law. I don't think’ ‘
-this was bxought up anywhere. | ‘Asimov has done a very intenSive study of '

the relation of food to envir nmental factors, and has canmfe up with what

seems to be a very good working law. That is, 100 ds of vegetable matter
will feed ten polnds of herbi yore or an animal that eats grass. .0On that

ten pounds of herbivore yoy cdn raisé one pound of carnivore. The relation- '

~

‘Shlp in- the African veldt, thdn, between the grass lands, the zebras who

feed on the grass, and” the tiders who feéd on the zebras, is a very concise
mathematical fo¥rmula quite eaSily worked out. And if you want to vary it, .
just have three dry seasons n the grass dies and you will see what happens’
to the herpivores and carnivories. In the U.S., a 100-pound man who eats

,only meat will need 1;000 pourlls of*beef on Hlnd, to be fed by-10,000 pguﬁ’ds

of vegetation \\\’y : .

. The reason I present thiq is that it seems to me very important when
we thirk about the food - -chain ] Jealize how related it is to the. energi
chain, and that when we talk ut the importance of the relationship tween
t_eat it, then other animals ‘that eat the
tTedl thing going .and Asimov is the first
it which is quite invarient < It doesn't
matter much where you are in e world--it holds up. We ‘are carhivores
and I must geonfess that?® I have igiven %way some of my minor vices, but like
Asimov himself, I still like rare roast beef. I tried and I tried but I
can't get rid bf it yet. But think every time you eat roast beef that
represents a pound of yoy, ten poundSdf beef, and 100 pounds of vegetable
matter. Somehow if we have tha perceDtion zinging around in our heads

animals, we've got a very math
man I know to put a formula to

‘it might help me and.pthers to et througb that part of the chain

-

;+  We have gone from ergy food Let me take it now to nutrition.

‘We know quite accurately what e consequences are ,for child develppmerit of

a mother, who has inadequate itign during pregndncy. If a motherﬂhas an
inadequate diet, she has a éne in four chgnce of ‘producing a baby who at

age - four, will have a brain weight.of 125 grams below normal. That's a pretty.
concise‘fact. It's been tried in a number*bf settings and again, %ith
relatively Iittle variance. Normal brain weight may vary a littfe according
to the -amount ©of protein in any given culture, but not much. Therefore

if we start thinkind about learning difficulties which we have ‘to deal with
from age fo on, ona of the best educational policies this country could
adopt is to make sure that every pregnant” mother "in the Jnited states has
had an adequate diet and has had one prenatal examination N
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That then is one example of the problem of where you intervene
in'a complex chain of events. I've taken it just through energy to food
to nutrition to braln weight to learning. You can carry it on further
if you wished--to learning, to delinguency,s to fome of the other social

.processes and casualties that are produced by maleducation. Where then

do we intervene in these complex chains? We really don't know where
within the chain we ought to intervene, if at all, because we can't

always predlct the consequences. And it may be that one of the methodologies
that we have to teach kids 'is how to deal with 1ncalculab1e risks.along w1t

calculable ones, and put them Jtogether. I was ternbly impresged on this
score withra conversation I had with the Department of Agriculture people
shortly before I left NIE.- They'd asked me to come over and give a short

* talk on the rélationship of nutrition to childhood learning and later

leanung problems. We talked about, this for a while, and then .one of the
major domos in Jthe Agriculture Department said that's very. interestmg, but
it's based largely on hunge and, he said, hunger is nét a prablem at the
Department of Agriculture. We produce the food, and we get it to the whole-
saler and that's really where our interest stops at Agriculture; somebody
slse has got to:také the problefmover there.  So the government is organized

. around the old perceptual scheme, not the interaction of wvarious p:icesses .

we have been dlscuss1ng. To get across agencms is possible, but
get agross departmentg in this town is virtually su1c1dal. We haveito

, have some governmental mechanism that will think a.bout that whole chain.

If we had one, and if # became politically real, ‘I would think we could

TTquitE quickly improve and be responsible for education because the politlcs

really mirror the parjdigm at work in this society‘
) -
Reciprocity four ig across nations. I was struck with Mr. Barnett s
notion in the U.S. as an undeveloped nation. Also the description we heard

" yesterday afternoon about what happened in Ohio when one failure led to

another which led to another, and all these redundant systems that were
supposed to have triggers make*sure no error took place--none of :’.t ’
happened. ‘I was struck wi the_thought of what it must have been like,
in Columbus to realize that these systems were failing oné after anothe?
because of the lack of reciprocal arrangements they had with each other.
There has to be some kind of recipracity that will-help us get across
national barriers. One agency now is, I think, the main agency for
doing that;.jt's the Multinational Corporation, as Mr. Cicchetti mentioned.
We need to pay a lot more attention to MLN's in schools. I don't think
very many teachers knaw much abo them. The reason I was so pleased with
Mr. Cicchetti's remarks was that Me explained to me for the .first time

the incentive system which allowed-oi-l‘ people -to leave the oil in’the
ground, because they would make more money on it later on. That was neat,
I had never really thought abodt‘that before. Across nations, we need

to think about MLN's and what they are used for: Who are they accountable
to? Who c0ntrols them?- And then of course.the question is, who should?

’

The flfth reC1proc1ty we need is some k;nd of mechanlsm to gt us

-across Jjurisdictions within the country. We have very little talk about

states at this conference, and when we did th_ey were sort of blué
meanies--I didn't hear anybody who was terribly fond of either states’
rights or state govérnment in terms of their enlightened view of the prob-

¢

.'lems we were discussing. I .‘?9 think this reciprocity is going to eherge,

fy . ]
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and I think so for two reasons. The first is that we are going to have
to re-invent-the railroads. If there is a transportation crisis in the
.United States, I think it is mid-range high speed transportation across
major metropolitan areas. If you have taken the shuttle between
LaGuardia and Washington as often as I have, you would know that is not
a long-term solution to‘the problem. Japan has some excellent solutions*
in the form of high speed trains and monorail systems that, work extremely
. effectively, but that's ,a very difficult way to go across jurisdictions.
* I had an overhead which I wanted to bring down, but couldn' t, which shows
the cOmpletlon of two interstate highway systems as they come to a
‘ state line. It was taken from an airplame about two miles up, and you see
‘these two marvelous strips of concrete coming up to_the state line and
stopping.¢ One is allout two miles north of the other. That actually
exists in the interstate highway system, or did untsl a fast turn was ma
to get you down from one to the other.- So we need a “way of solving these .
jurisdictional issues between localities, states the federal goverrment,
and I think, the schools can play a limited role. ’ y can't do it entirely,
and’. some of this is going to be beyond the, immediate scope of schools
themselves. We can, however, begin to develop the importance of jurisdic-
tional cooperation in the perceptions of our students. We will need all
‘ of our cooperation as we try to re-purchase the rights-of-way that have
- already been 801d, usually to highway interests. .
Those are five rec;%rocities you hight want to think about ih terms
, of how they could contribute to a curriculum. Let me propose that we need
to think about some kind of curriculum that will not deal with the 3
energy question althe. I would disagree with Mr. Boyer on this. We need -
. a curriculum that will help schools to teach students to do the kind of
gf social and technical linkage analysis that we've all been doing for
the last two days. .Thexe are foux generic dompetencies that I think *
underlie the liberal arts curriculum and have been shown to be related -
. . to succesg,among’ industrial managers, saleg personnel, and hospital admin-
4 ,istratqrs. These four elements of the generic ocompetencies are as follows:
One, the ahility to parse a problem into its components, to break a problem
down into its various ‘parts: This is teachable, we've all doné it, and we
all do it. 'The second part of the generic competencies is the ability
‘to analyze a problem in terms of creating analogies.- . 'This is like some- ., -
thing else I know," so that you are able to build in the relations of the' '
problem to another problem you've worked with. “pu can create analogies.
This is one reason why the Miller Analogies is st¥ill used for_admission
® . to graduate schools, because it works. Number three -is option pgoductlon,
Can you create viable options by putting toqether these various kinds of
action and other forms of.analysis youl have at your d;sposal I'd suggest
there are three things you have to put together before you can analyze a
social problem. They are the normative assumptions that we've talked about
this 4norning, values if you will; theories about how things happen fand
you have to include . theories into npost of your ana19sis), and the facts‘,<
or relevant datayp These three components have to be put together in
options and analysis. The fourth, which is the one most of us fail on is
Jno proclamati®dn of success until the test data are in. Given those four’
generic competencies which are -taught in a number of llbgial arts colleges/
_and which seem to be correlated with suﬁcess among ind ?lnanagers,
sales personnel, and hospital administrators, we can start bulldxng a
curriculum and. help teachers do.this in a better way. ) *
> o . ' ‘ / : K \
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The high school riculum in the last decade has taken a fairly major’
leap from one thousand two thousand course titles, Only 45 percent of
today's high school seniors are taking a course called English. Ken Komoski
has indicated that there are .over five hundred thousaid commercially
availabl® materials right'now from which teachers can chogse. How on earth
can teachers choose fmem 500,000 commercially avéilablelﬁﬁzarials? We
must encourage teachers to develop more of their own materials. Teachers
now spend less than five days a year working on materials that they devised.
They spend the yrest of the school year:on commercialiy prepazed materials.’
So the domination of those materials is very complete. I think we need

£

'more ' teacher autonomy working with community elements to develop the generic

competencies I talked about a minute ago.

The final ‘point has to do with what I call a new series of metaphors.
Let me read one of these out briefly. Many of them come from the Hopi and
the Navajo, because the Hopi and the Navajo have, a great congern for the
environment, and understood a ‘long time ago the relationshipﬁxbetween
energy, productivity, human beings, and technology. And indeefi if you
want to see a fascinating thing look at the river cleansing ceremony #n
which once a year they go to the river and pray for their own atonement.
They have coqmitted crimes against the river, they are blessed by the
river and they try to do better the next year. That's about e1ght hundred
years old and that's not necessarlly a bad way to look at the problem..

The issue of social polldflon is a very vital metaphor. Every time

we misutilize “human resQurces we've created social pollution: Every time
we lack integrat:.on between the. local. state and federal jurisdictions,
we have .social pollution. It isn't visible in the gir but ask your bank
teller, your taxi driver, or others who deal with public eVery day, and
they will be able to spot it pretty’well for. you$ There are at least
three areas in which social pollution makes itself felt: 1n the world of
education, in the world of work, and the world of'lelsure. The degree
to which each person in this society has access to the ‘community services
that those three make possible, measurds the quality of their 11ves.
Number of patients per doctor is not a good measure of health care and . '
never will bé. But the speedy availability of health care to the cftizen™ |
when the citizen needs it is measurable and a finite measure of at least
the quantity of health care, and to some extent, the quality: -

These three thfngs, work, education and leisure work together in terms

.

.of *‘either’ creating or minimizing social pollution. We are now in a crisis,

it seems to me, in terms of the interactions of these three. #e need to.work
with the reciprocities I have mentioned. If education i3 unrelated to the
media in terms of the message presented to the public, that is a form of
social pollution. As Robert Merton pointed out long.ago, societies generally
get the crime rate that they ‘deserve. If you put people in situatidns in
which conflicting norms are unresolved and‘nobody cares much, ‘that's the kind
‘of crime rate that you are going to get, because that's the kind of crime
rate you deserve. ’ ‘

In closing I am not a pessimist, nor do I believe necessarily in the
prophets. of gloom, but I would like to point out to you a tombstone in
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Laramie, Wyoming which I alwa?s liked. It carries the 1qscriptfon:’ "See,
I told you I was sick."” I do have a feeling oécasionally that there are
people who come to cenference$ who would just love to have the world go
to hell, becanse it would prove their poing. I think we can deal wigh ‘
these complex problems, and reciprocity and autonony are the two concepts
- I think .we need to work with now. When do we become reciprocal? We know
that Mrs. Gray is more autonomous now, she is going to decide her own life.
But she's-done that after a lot of reciprocating with other people. When
do nations become reciprocal? When do they become autonomous? When does
the United States say, "I dqn't care what you all are doing, we are going
to do éhis thing our way." Those are questions we don't know much about.
Social scientists will be of little help in analyzing those questions.
There is no social science that I know of that is expert in the
analysis of comparative normative judgments. There is. a profession that
is usually neglected at the family conference, the violence corfference,
and the pollution conference, and that's the philosophers. And I wish we
had one philosopher here, a gentleman or lady who makes a study of values
and how ple make decisions about values. These questions then about
reciprocdity and au;bnom?, how they fit into the chains; can only be resolved,
I think, when we know more about normative theory. How do people make
choices? And how should they? If we get to that point, ther I think we
, are on the way. )
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CONFERENCE DISPLAYS . '
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During the conference the Energy Research and Development\Adtizistra-
tion's, (ERDA) Energy/Environment Simulator and a ‘variety of selec ed energy
education materials were on display. |

- The ERDA "Energy/Environment Simulator” provides observers wi the
opportunity to project by computer the nation's resource utlllzatlo }n
future decades. The effects of alternate decisions on the avallable'energy
resoyrces and the environment becomes evident immediately. . It is an ex-
cellent education tool. ' ‘

.ERDA provides displays of the "Energy/Environment Simulator" at various
sites throughout the country. For furthe;,informatioh, contact: Burrell L.
Wood, special assistant for communication services, Office of Public Affairs,
Energy Research and Development Administration, Mail Stop A1501, 20 Massa-
chusetts Avenue, N.W., Washington, D.C. 20545, 301/353-4357.

Although the energy education materials displayed at the conference
certainly were not comprehensive, they gave participants a good.indication
of energy educational product ava11ab111ty These materials are described
as follows: . ) o .

1. 1The Hydrocarbon Civilization is a series of eight activities for
students in grades 10-12 and their teachers. It includes an, interest sur-
vey; a resqurce guide; four futurist techniques; an energy optionnaire;
and a role-playing $ituation. Peveloper: Minnesdta Environmental Sciences
Foundatidn, Inc.,.5400 Glenwood Avenue, Minneapolis, Minneasota 55422.

2. Energy and Society is a six-week course for grades 9-11.. It in-
cludes a student textbook and a teacher's manual published by Hubbard
Scientific. Developer: Bioclogical Sciences Curriculum Study, P.O. Box 930,
Bouilder, Colorado 80360. . 0.

3. !"The Joule Unit" is a unit on energy for grades 5-7. It is part
of Individualized Science Program, a total elementary school science curri-
culum being published by Imperial Intérnational Learning Cofporation.
Developer: Learning Research and Developmént, Center, University of PlttS-
burgh 3939 O'Hara Street, Plttsburgh Pennsylvania 15260.

4. Growth Implications and the Earth's Future is a boak that e;plqréb\
the attitudes of segondary school &tudents regarding ecological systems,
growth, and survival. It also reviews available curriculum materials re- *
lated to these issues, including materials for teaching key conEepts such
as food, population,*and energy. Developer: Education Development Center,
Inc., 55 Chapel Street, Newton, Massachusgetts 02160. X

[

5. Energy Conservation Act1v1t1es. Gradel 1-6 is @ book for students‘
and teachers. It includes activities that can be integrated into all sub-
ject matter areas of an -elementary 'school's ongoing eurrieulum. * Developer:
Northern Colorado Educational Board of Cooperafivé Services, 830 South
Lincoln, Longmont, Colorado 80501. .

1 . - g
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6. Teacher's Envi:\pmental Resource Unit: Energy and Po;er is" a
booklet for teachers and students in grades 7-12. It provides basic in- R
formation\Qh energy consumption and alternative energy sources. Tre Energ& , .
Crisis: A Simulatjon is a six-week learning activity designed for students
in grades 7- l2.,/étudents play the roles of members of Congress and.simulate
actions needed to creaté a national energy policy. Developer: Brevard
County Schools, Center for Environmental Learning, 1274 South Florida Avenue,
Rockledge, Florida 32955. ’ ,

+ kN

7. A series of 9 films and 8 filmétfgps with gudio cassettes present
1nformatlon.about alternative energy sources. Aan o¥Verview film describes
the series. It's designed for use by junior high and high school stlidents
as weIl as by adults. Developer: Educational Media Center, University of
Colorado, Stadium Building, Boulder, Colorado 80302. v

~

8.

"Energy is Where You Find It" is a package of tyo fllmstrlps and “
a teacher's gquide for- high school students. Ah oil project in Alaska and - -
offshorée oil drilling are descrlbed Developer. Atlantic’ Richfield Com-

pany, P.O. Box 2679--T.A., Los Angeles, California .90051.
-

9. "Specifications for a Teacher Training Model" is”a set of four
manuals for teaching energy-focused environmental education at the high
school lavel. Included are orientation, content, instructional manage-
ment, an 1mplementatlon manuals. ‘"Specifications for a Community Leader-
ship Devqlopment Model" includes a content manual for an energy-focused
community leadership program. Developer: - Far West 'Laboratory for Educa-
tional Research and Development, 1855 Folsom Street, San Francisco, Califor-
nia 94103.. . . .

“

10. ’Energy and ﬁan s _Environment Activity Gulde 1S a set of eight.

resources booklets for teachers,

grades k-12,

Incliuded is informatioh

limige of- energy, and impact of energy as well) as an 1ntroductory guide

and a glossary. Energy and Conservation Activities for the Classroom is
a series of four notebooks which influde lesson plans for grades 1-3,
7-9, and 10-12, respectively. The Energy:Films I'ndex and the Energy Edu-
cation Bibliography are two books that list key resources for energy con-
servation education. DeveIoper

on current and future sources and uses of enzégy, conversion of energy,

11. Energy Conservation

Energy Education/Conser¥ation

in the Home is a document subtitled,

>

"An

%
»

4-6,

Energy and Man's Environment, 9224 South
West Hamilton, Suite 301, Portland Oregon 97201.

i

urrlcu}um for Home Economics Teachers,"
it explains major energy concepts and provides a comprehens1ve guide to

, tions to them, peveloper: Envirénment Center, University of Tennessee,
, Soutl Stadium Hall, Knoxv1lle, Tennessee 37916. .
PR " :
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understanding and .censerving energy.in the home.

Ideas and;gctlv

for Teaching Enerqy Conservation:

it
Grades 7-12 is a cuquculum guldzefor

teachers.
patterns.

It includes overv1ews of energy resdurces and consumption
It also presents 49 activities to help students understqnd en-

ergy concepts and practice energy conservation.

"Finding Solutions to

Environmental Problems

.A Process Guide"

high school and college students as tell as
most pressing environmental problems in thei

a .booklet degigned to.help
itizen groups: identify the .
communities and find solu-
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. -. 12. Our Energy-Based Economy is a multimedia kit that explains-
pr1n01plés of economics and the relationship of energy supply to the free-
market system. Designed for use in upper elementary and middle school
grades, the kits ifclude four filmstrips with soundtracks, activity and -
assessment sheets(, and a téacher's guide. The Energy-Environment Game )

. is-a multimedia s lation for junior high and high school students.
Through role playing, research, group discussions and public hearings,
participants simulate a real-life controversy centered on the demand for
increased energy supplies. The kit includes a f11mst£1p with audlo cas-
settes and a variety of print materials. . Electrical Safety In and Around

¢ the Home is a multimedia kit on electrical safety for children ages 9-12

years and their parents., The kit includes two filmstrips with audio cas-
settes, a teachbr's guide, a game, and activity sheets. "Electricity
Serves Our Community" is a two-dimensional cardboard model of an electric
power system. It is designed to provide students in intermediate grades - p
~.with an understandlng of how energy is distributed to consumers. Distribu-
tor: Edison Electric Institute,; 90 Park Avenue, New York, New York %0016.
, . L -
13. Energy-Envirohment Materials Guide is an annotated list of read-
ings for. teachers and students. Student xeadings are organized by grade
. level. Energy-Environment Source Book is a resource documepnt for teachers,
k=12, It includes two volumes, bound together: "Energy, Society and the
Environment," and "Energy,.Its Extraction, Conversion, and Use." Energy-
Environment Mini-Unit Guide is a collection of seven short units on ener:i///

for science and social studies teachers, gradés k-12. Each unit includes
iesson plans geared to particular grade levels. Interdisciplinary Studert/
Teacher Materials on Energy, the Environment, and the Economy is a series
of booklets that provides resources for classroom use. The series includes:.
. "The Energy We Use" (Grade 1); "Community Workers and the Energy They Use"
" (Grade 2); .-"Energy, Engines, and the Industrial Revolution" (Grades 8-9!' :
"Transportation and the City" (Grades 8-9); "How a Bill Becomes a Law t
Conserve Energy" (Grades 9, 11, 12); and "Agriculture, Energy, and Society"
(Grades 10-12). Fagksheet is a series of 19 summaries of major energy \
P topics, including references, for use by teachers and secondary school
‘ studenég. Developer: National Science Teachers Association, 1742 Connec-
ticut Avenue; N.W., Washington, D.C. 20009.
. . ¢
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