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Energy and Crisis

. " [}
Wailing in line at gas statiogs during the winter of 1973-74 as a re-
sult of an oil embargo was a new experience.for most Americans. On
lh(' night of 11 Novémber 1975 New York City dnd the Northeast were
v in darkness because of an elecrical blac kout. In scvcml summers of the
197bs consumers were faced with a series ()H)rnwnmm lnlh(-wmu-rnf
1977 natral gasand oil supplies were insufficient to meet the demand.
In 1979 political- waves in Iran and the Middle Fast brought odd/even -
gas sclling days 10 the states on both coasts of the U.S. '
Americans learned the terms oil-&risis, energy crigis, and peak load
und(f duress. Energy was at the forefront on thenational conscious-
nessd Renewable and nonrenewable, fission, fusion and similar terms
becamne common pdrlan((' in legislative halls, in luhchrooms, an(l n
the home. ()ur nduondl V(xabuldry was enriched while our poc cet-
hooks and energy reserves were \lcplcu-d (.onscrvau,on u)()k on’per-
sonal meaning.
‘The local press carried articles on the latest sc heme to trn
. . Thoreau’s Maine woods into alcohol or the Arizona desert into a
« mammoth Yolar furnace. The 'ndliondl media flooded us with data on
oil imports, balance of paym(-nls nnclear pldnl (()nslru’lu)n,(m(l the
Iau'&ﬁ word on windmills as an encygy source. I)(mmsday forecasts
allernau d with energys conservation advice in the nation‘s-press.
Amnerieans received a contemporary history. Jgsson. Abundant
. encr@ had revolutionized the ways that we lived with, thought dbout,
valued, and inter:cted with one another. Life-styles, industrial and
'agricul{"ural production patterns, and human paterns of intercourse *
i . :
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“all had been shaped by the abun- W T T T T T T T T 1T
dance of eheap energy. Govern: % Patcoleum and ] -
80 mluulm-\— ]
ment r(t,nllumn of oil pricesfos-  » 2 Lo
v tered the l)(‘lu-f that this cheap geo_ // ]
A
, ’(n( rey would continue to be avail- E gof- \(- -
able indefinite ly, Our historical as- } ol AN .
|- \ ~
sunptions about national progress ol \
. . - 0} ~r
and personal prosperity were sol- R4 =
. . s ok A Nuclnv-\ -
“idly based onthe mass utilization of | IR = L 1
. 3 - - . : 1860 - 1880 1900 1920 1040 1960 1680
inexpensive energy. From water, : Your

~wind, wood, and mule, we leaped Fig. I'"Historical U.S. energy
to coal, dil. and natural gas—with  consumption pan('rhq

.nucléar “)wci" more thana hopeon  Source: U.S. Energy Research and
the horizon. Before the “erisis” Developmén” Administration, Cre-
ating Energy Choices for the Future,

. P ' 1d-1¢ -
struck in the mid-1970s, our per Washington, DC. 1975, p. 2.

sonahdnd national energy appetite
had l)((om(' insatiable. Figures 1 and 2summarize the growth ine nergy -
umsumplmn Figure 2 is particularly disturbing, hecause it shows how
N our consumptipn ol encrgy continued to grow, in some years ex-
N ponentially.
' During the winter of 1973, when the energy crisis affected the per--
. sonal life-styles of most Americans, the response of many wasto search
for a villain. The oil producers served as convenient scapegoats for
some; cnvnr()nmenlallsts who blocked the development of new energy
* sources ('nught__-lh(' fre of others. Today, with soaringelectric bills and:
mcreasing gasoline’costs, most Americans are less convinced there is
~_t onlyone villain. o
The media offered Americans a plethora ofrexplanations for the
gy crisis. Commentators with an orientation toward economics .

~

he fundamental cause in the marketplace, where true energy
COsts were not translated into consumer prices. They argued that suc
factors as the scarcity of usable energy, damage to the ceology. net
encrgwfnnu‘p(s. and incentives for new energy development and fo

conservation 'measures were not consistently reflected in pri('ing'

) mec hdnmns Commentators from the political right blamed too much
d governmcnml interference dlld regulation. Those from the left pointed
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" ideals among the American people.

“ment from the marketplace to di-

to financigrs and industrialists,
making them appear as callous
robber barons, symbols of greed
* and rndr_fference from anearlierera.
Suggested solutions to the en-'
'ergy crisis reflect the diversity of po-
“litieal and economic interests and

“They rapge fram removing govérn-

‘ Quadrithon Bu's total energy

recting government u? break up the oroduction
vertical integration of energy com- .| =~z Conmmpton

.,

panies; from government owner-.. — L1, .
o 1950 1956 1960 1966 1970_ 1873

. ship of the sources and produ( tion - Yore
Fig. 2, U.S. energy production
and consumption, 1947 1973)

of energy to- mcredsmg governmenl
incentivese-for research, explora-

" tion, and: capital formation. " Source: Exploring Energy Choices,

Tod: A cans reali Ford Foundation, sthmglon DC,
O dy more mericans realize 1974, p. 2.

that the energy crisis is real. It is . g

not just one more in a long series of doomsday forecasts; nor is it an-
other crisis hyped by the media and then forgotten as the new crises
arrive to capture the headllnes We now realjze that- therg. is'no such
thmg as a free lunch in energy. We now realize that i m using energy we
can never break even—we always lose energy in converung it to work
for us. '

Today Amerrcans are less dlsp(‘sed to look for a villain and more
disposed to search for solutions. We are all, in our own way, the cause
in a very complex international problef. There is no one solution to
our problem. There is no one technological advange, no one political
decision that will turn our situation around. It will take personal
sacrifice, consistent and morally sensitive puplic policjes, and energy
research; and development to achieve a solution. ‘

The time for decision is now. In the past decade we have watched
the lethargic and piecemeal résponse of governm’ems to energy supply
and demand problems. There.have been a few gestures And a lot of pro-

nouncemems Certamly, we can dp better. 3 N
N
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Qur schools have been hit by the rising costs of (';1('rgy and the un-
certainty of oil deliveries. Acrpss the nation, school personnel are con-
« ducting energy aullits on school buildings. But what are educators -
~ doing about energy education? Yes, mére science teachers ’.lj(‘ dévoting
additional instructional time to energy concepts and principles. Sm‘i;nl- .
studies teachers, as part of citizenship Aucation, are presenting energy
policy issues in their classrooms. Many home economics teaghers have
turned to the energy implications of consumerism and home manage-
ment. Yet, there has been no clear call among educators for instruction
“about energy in the general ('(Im'in_li()n of today's students. Can we build |
anappropriate educational response 1o loduy"s energy cnisis and toour
students’ energy future? ' "

v
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LU - .. Why Study About Energy?
g T |

All that w¢ can predict with certainty is that the central issue of the
*qwenty-first cenlury, as il is this one, will be {he struggle to assert.truly

* human values and to achieve their ascendency in a mass, technological

sociely. . .
. : - . —John Goodlad

Th(' Greek root of the wo‘rd crisis means “decision.” The anclent
*Chinese wrote the word crists with two characters: one meant “dan-
ger,” and the other meant “opportunity.” The problems and issugs in-

herent “in the encrgy crisis reflect those ancien( meanings—danger,.

.+ decision, opportunity. There is a danger that requires thoughtful
decisions among competing choices. But the crisis offers us, as indivi-

duals and a%-a people, the opportunity to work together toward asolu- .

-tion. o -, oy

. Two national administfations fave sought to develop an energy
————jgenda for the U.S. Both administrations have forecast the implica-

Aions of the energy crisis and have noted the critical importance of.

learning about energy and of learning to, conserve energy. During the
Nixon-Ford administration, the Federal Energy Adr,ninislreilion (FEA)
worked with groups in all sectors of the economy and at all levels of
_ government on energy allocation plans and energy conservation pro-
grams. By 1975 the Energy Research and Development Adminis-
- tration (ERDA) proposed a national energy plan to meet the growing
shortfall between domestic ¢nergy demand and domestic energy pro-
_ duction. The goals set in the ERDA plan involved preserving nation$l

security, maintaining. environmental quality, cooperating on energy
O Ty u
FRIC w| o - s
Rl - o M
AY N
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policies with the world community, andrepating far cconomic tran-

sitions dne o changing energy realities. At the smne time, the ERDA

plan was working to fulfitl the life-style aspirations Of Amnericims—oes-,
l)((l.l”\ the fess afftuent, With these goals in IIIIII(L the ERDA plau

'pl.u(d ;\ln;,h priority upon fgctors of energy suppdy. Monéy was to be

spent e e g the recovery of gitand gas. Coat was to be used more as
a primmary fuel, and nuclear energy (indluding breeder fission reactons)

was 10 be greatly expanded. I addition, the ERDA plan called lovin-

- ereased tunding of researc ob inmmovative energy tec hetologies.

“A second priority was reduci e demand for energy. that 1. wnelgy
(()nsu\.mnn As a techmicalb strategy. FRDA approached ¢ ‘nergy con-
servaton by stressing inmovative technology th increasé the efficie ney
of energy ase, Rescarch and “development efforts would yield ne W
prm esses that business and industry wouldapply with their own capi-
tal. However. for the most part. federal energy conservation policy was
based-upon voluntary reduc tion in the per capita energy demand in the

1S The ERDA plan had hitde to sayabouthow such u)lunl.lu reduc-

tions ‘'were 1o oconr. but it was clear that the energy problemewas in

3.

Farge measure due to this p(r(;lpll.l ierease i e nergy derand. ERDA
institéted some training programs for weachers. using summer work-
shops and conlerences. The FEA funde d several small curricubm de-
ve lopm(nl efforts’ dlr((lul toward school chitdren and their teachers,

, In 1977 the Carter /\(lmnnsl:rulmn armounced its energy plan, call-
ing the energy erisis “the moral equivalent of war.” Over the fong term,

"

the plan sought renewable and “inexhaustible™ sources of energy to
sustain economic growth and a high quality of hfe for att Americans,
The shorter term goals focused on reducing oil imports to lessen the

vulierability of the nation, The immediate goals refated-direvtly o

Gconservation: reduc e the annual growth in energy demand to below 2%;

¥ Fetuce gasoline consumption by 10%; use séku energy inmove than 2.5

.\)

'ERIC
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million homes; apd bring 90% of Ameyican homes and all new builkd-
ings up to minimwn energy efficiency standards, This emphasis upon
conservation was a continwation of the Nixon-Ford cmphasts. [t was
clear ro those in energy policy-making positions that the ouly short-
term strategy to solve the pational energy dilemma was conservation,
and its mrolldly, m)pfowd energy. oﬂln‘nuy
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.. While headlines and pyblic disenssions of the nnlionu‘ﬁ-vﬂvrgy_
- . plans most often fodhsed upon technology and »(.a);at'ion. a kmowl-
< . cdf.r,('nblt' citizenry ready and willingto ('()ny-rv('j/us the coggerstone of
pur encrgy ?()nsvrrvnli()n'|)0Ii('y, P:Isidenl'(lar.tt addressed l'h(- matter
'\ of will, d‘iS('i.pIi,nc. and un\dvrsl:{m ing.'L}sing Strong moral terms:

-
1

v *The ultimate question is whether lhh’sn( jety iwilling 10 exeYrife the
. .. internal discipline to selecUand purspe a coherent set of policies well in
. advance of a threatened disaster. Westenn democ racies havl demonstrated
sich (Iis"i;-)lilu- in the past w reacting to imi.n('(li.’ll\c. palpable threats to
e ;7 sepvival, asdn time of war. But they have had less sucdess in harnessing
their human and nml(-rifllmncs to deijggeith less visible and -
- nrediate threag to their political and cconomic systems. When dangers
N appear im‘r(‘nh‘l;lllv and the day of reckoning seems faf in the futuge.,
_;l(jlll(x"r;nli( political Teaders have been rebctant 10 dake decisive and .
perhaps umpopntlar ac von. But such action will be required to meet the

- LN . . " . . . L S .
energy crists. If the nation continues w drift, it will do so in an ihcreas:
RY e d _
. N .

-

~ =« ingly perilous sea. . >

> : . ‘ "_‘ ‘o Executive Office of the Ihl:dcnl, 1977
. S B -

‘ But the drift continies. Electricity consnmption goes npreacheyear.

- _Ihe demand for gasoline countimies, despite rising arices and lines at

- United States illrl'(-;{s(-s cach year. Byildidg (I(-siy},u ha3 not been altered
appreciably by prices forenergy or the prospect of harsh energy fusires.

T tendy. Surveys in carly 1979 showed that less than 50% of the adualt pop-

prodiuction did and will.satisfy onr demand. ‘Phose tnune adnlt$are no

.. . more Kaowledgeable about the connectedness of energy faggs: linkifg
electricity fora light bulb with oil and natural ga§; linking Mexican

" strawberries and California lettnee with the availability of diesel higl;

lack of knowledge is componnded by a lack of confidence in govern-
. ment policy and a suspicion of the so-called "spc('i;:I interests” in the
energy production atid disu‘i_huti‘nn systems. . ’
. . ; ’
» Energy Conservation an? Education
: be quickest way to bring about r.npid re-

-

‘_‘ o Energy conservation is
S ‘ .

ERIC ,_ EDRRY: .
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the prmps. The amount-df ener . in 1600 phoduction in the ™
prmj ) gy yd i by

Public syrveys'show limited knowledge about entr among the eiti= ~ .
¥y 14 M g

N nlation kpew 4'h.nl the U.S. imports ()il_; the rest ghought rjml domesticv .

ar linking ‘deipping hot water fAncets with electric or gas bills. This

2




duction in-6ur use of energy Of course,'energy conservation yia more \
efficient use of energy i¢a fong Aerm goal involving |nn0v4m¢ desngn
-and ‘capital investment. But lncreasmg energy awareness, lncl’easmg
the knowledge base of energy consumers, and increasing the incentives
IWavmg energy are means that can be applied today.
But what are the incentives for" motivating pedple-to conserve
energy ﬁ a free society? There are three routes 1o brlngmg about such,
\' conservation. First, the government (at various levels) has consnder-'

* able coemve power. Using legislation and ddmlnmrallve rules, the '
governmenl can manipulate the self-interest of energy consumers
lhrough wmdfall profits taxes, smcl bulldlng codes, lnsul‘mon tax ’
credns and odd/even days at the gas pumps, for example. .

" Second, social n(iims can be used 10 reward and punish. In the

pdsl social norms linked prestige with large gas guzzlers, By imposing
new norms, we can learn ta value energy- (onscrwqg vehicles .lnd look® "~
. askance at those who pgrsist in using oversized cars dnven aL out- 4

"~rageous speedy. Norms defipe social expectations and impose social -

.santtions. Socid udes about energy consumption and new con-  * .
' Teptions of thg “godd 1if¢”’ can moJd dur behavior: living close to work
and walking, riding mass transportatién, creating bicy#le paths, and
P " adjusting the Fouhc: of urban d(’vel()wn?m\(e g zoning) with energy.
( realilies in mind. Both of these' roptes obviously involve lnnn('nung~
“the personal d(’usmnsK‘fU)lhcrs by “external” force. Wigle laws, rnl('s,

and social norms are i uctive as well-as coercive, a free society must
"

= be wary about the extent to which it relies on coercion,
A thifd route 10 cnrohrugc_ energy conservation is voluntarisin, in-
' volving persomal decisions bﬁ'lS('_(l on knowledge of the energy crisis and
on a (‘mnmfune_nl.lo regwlate one’s behavior in behalf of both self-
interest and the dommunity. Discussions of energy conservation policy
" based npon voluntarism have peen few—reflecting, perhaps..a dimin-
ished confidence in the people's yllingness to rally around a vital ig- .
“sue ont of a sense of responsibility to the community. Yet, voluntarism
and rational personal decision making are driving forces in a free
+ socicty and they must not beoyerlooked. « . :
Of course, llwre is a Bottom l|n(' to be reckoned with when human, .
e 'mcmpls at energy ((mscrvau{fn Lnl s the fossil fuels are diminished,
« . _ .
ERIC - _ AN 18."‘ -
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individual and socictal (I(( isisnts will be overmiled by the itrevocable
natnr; U Jaws of onr ccosystems. When mppllu of oil and natnral s
mn ont. the element of himag choice is remove o, Sodieties and indivic
dnals < n-nnly |(s|)nn(| by secKing other alternatives, Conservation ol
fossil [dels is no longer an issne. Likewise, as ong depletes the lm(-sl
near the village and has to watk farther and l.n\lh\f cath day for fire-

¢ ol wood goes ugr To burn dnng lor warmth or for cook-

“wood4he py
ing lm)(l iffl (hice—but a b wsh one, No fiee society and no rational
person wiSties to be regnlated by such b wsh (hm((s imposed by the
final limits of the ccosystem. In [act, thris autailment of <hoice in
matters of public policy and |)(|s()n.ll decision making conld be the
death knell of a free soqety. .
Both the Nixop-Fotd and TI(‘ Carter /\(llllllllw uml\h,nv spon-

soved tegislation agl exerted political leadership to infntnee societal

« norms regarding energy nse. 'They have also propose d edfication as a

m(;m‘\ ol moditying péisonal dedisions 1regarding encrgy consmmp-
tiow. Ttis ¢ lear, hm\jur that the energy crisis issnes are moral, politi-
cal, technical, .m(l cconbinic. The technical and economic tasks ahead
ape demanding, but the mora¥gud political issues will u'qmu',u( nen-
\K‘)us educational efforts. :

Given the reality of the (-nﬁ(‘lgy (risis, it is reasonable 1o condlude
that ! . ' o

| Energy consgrvation is the most elfective shori-tenm iesponse to

- L4 .o . .
Com efftrgy realities and an absolute necessity over the longer term

2. Energy conservation requires nowledge of enctgy facts and the
personal commitment to act on those facts in drder to save energy —
both of wInIh can be implemented with a systematic energy edncation

|)lqk|.mL N . ' .

$. Citizens will have 1o p#ticipate in lh(-lmmpl wipn ol new social-

notns o cope with hiture eneigy fealities. This will 1equite h.u(l
knowledge, new skills, and & commitment to change .lllllud(s abont

LY
-

energy use lor the common good.

In the past onr soc icty has looked to education to help deal with
many national crises. We have sulficient datanow toantic ||).m|.l funme
ol hatsh ¢ nw;,y shottages. ‘The goal of energy literacy iy one that edu-

cators mnst accept and sdciety will expect,

-15I'1
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Justifications for Energy Education
Often energy education is defined as the teaching of basic coneepts

.

anel facts abont energy ph'(-nom(-na. Also, energy education is defined
as-promoting energy conservition wherein the goal is not only learn-
ing facts and concepts but igking appropriate action as well. Tir both
cases, the argyments for such programs in (he schools seent (o be based
= upont one or more of the following justifications. T
Educated Citizenry” Justification: A basic premise of Anterican
.. il'i'l"no(lu( y is that citizens Mqu.m- skills and knowledge partici-
puu' inmaking the decisions thatatfect them, SoQumns to energy prob-
lems require a knowledge of, and participation i, lh(-polmmlpm((ss
Traditionally, edncation has served o eynip Citisets wnh the knowl-
© edge and skllls needed o make such decisions and to lﬂ((“‘l(ll()ll
Iummnu ]ust:/:(alum Encrgy edncation is,needed so that citizens
nray “make rational choices in their personal lives about public policy
Ws D ’ \

“Domg Good™ Justification: Energy edncation offers the oppor-
tnty o create a more jnsl'znul humane society. It can pr()\'i'(I(- there-
cdncative process that will leagd o a more envirommentially sonnd life-

' “style and a more equitable distribntion of goods and services in the
«national and world community.

Problem-Solving Justification: Solving widespread energy and en- .
vitonmental pr(-)’l)l(-!ns'("un be nndertaken by a well-educated chizenry,
Since energy is so directly related to the conditions that sustain life and
give it meaning, ('(In(';jwmﬂ programs are needed to provide the tech-

. nignes for solving the energy crisis. '

“Take Cave of Self" ]usll/u(llum Eneigy edncation can teach
people llow to conserve-energy and (o make decisions tooptimize their
persomal resources and well-being. Such learning will build persomnal
. Yesporsibility and will help to protect personal effects.

Educated Person Justification: Society is beset witl} teg lmol()glml

prol)l(ms abont esource nse that require edncated and inquiting

¢ minds. Energy education shonld be part of general educationr now and.

in-the twenty-fitst cenmry. A sortnd knowledge of energy (mu( pts and
issues shonld be expected of all ('(In(.llul people. ) ~

Career Education ]usl:]:('alum: Mdny of !(‘)(I‘ly s students will lind
‘ {
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careers in energy m(lusm(-s ((- . solar installation, enrergy audits, and

energy-eflicie nt'mnsllu« tion) or in indifstries that (I(-p( nd on crucial

energy d(usmns. Schools have a role iy preparing, slu(lcnls for these ©

and ()lh(‘l cargers. b

Stewardship ]uilt/ualmn Energy ¢ -(s\u\almn likg/environmental |
education, offers an opporumity for persoirs-1o’ Jearn a “common
good™ ethie, Wll(-l(- the well-being of all people (including those yet
unbonn) tstakénseriously in resonree use and in the allovation ol g()()(ls.
and services. ll everything is connected to everything elser we need to’
fcarn llms(- l(']dlmnslnps and 10 use them. The wellare of alt and re-
sponsnlnllly to the posterity of our nation are central themes in this
argament.. .

!pmnl\'pln Justification: We must learn the wise use ol energy
ICSOULCeS smu- there is such a limited supply of n()hlt‘n( ‘wable energy
resources. Ndll()lldl survival and the well-being of the world commu-
ity depend upon effective and equitableruse ol energy 1o ward oft
resoutce depletion on the one hand m)(l envirommnental disaster on the
other. We need people who can stand at Armageddon and do battle for-
out smvival.”’ i )

Whether o1 not one concurs with all ol the |nsl|l|mlmns offered
here.lor energy education programs in the schools, learning abont
energy is essential for the social edncation of alt ehildren whm(- lives
will extend well into the twenty-first century. In responding to dwi in-
dling energy supplies, our technologic al adyances may be spectac ular.

le glsl)llmn may force us into immediate tonservation elforts, Pricing
mechanisms may cause life-style changes. Butin the lang runt it is the
knowledge, abilitkes .an(l(pvfsmml comntitments of lh(-pmpl( inafree

rsoc I('fy that will permit Successhul responses to the ene gy ¢ risis.
8
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- b Goals for E/ergy Ed\xcauon ’

En( rgy education is a #lional and sonal priority. Approgriate
instructional activities can have a dll’(‘(l and immediate impact upon
enecrgy conservation and patterns of energy consumptmn Those re-

sponsible h)r planning instruction will need to atgenc ; ically to

- lhe goals of energy-education for specific¢ studenf audiences.
' Vocational-technical educalors are training studenls for the grow-
ing lob market in energy cepiservatio u‘(hm(al jobs and for ¢
conservation technology<s fpplied t tmdmondl occupational flelds.
Goals in such programs inglude:

1. Learning how to perform energy A ts ()f existing huildings

. Learning how lo lnstall SOldI’ devices md | cost-cHettive insula-

Lcarmng hqw to increase encrgy ‘efficiency in equipment (¢.g.,
tunmg automobiles, adjusting air conditioners, ‘ddjusung thermo-
stats)

4. Learning how to manage uullty consumption.in Ll(lhty opera-

_ tions (.., school cafeterias, hotels, factories, etc.) .
5. Lcarmng how to p()sm()n and landscape buildings f()r(f&(uvc
usg of environmental conditions and solar energy installations

Adult basiceducators are helping students dvvcl()p basic sulvwal

skills in an urban-indugtrial society. Encrgy mmpvwnucs arc a new
addition to the listof basic skills traditionally taught. These competen-

) cies stress practical tcchmqucs with immediate application:

1. Reading and adjusting a thermostat for heating and cooling _

o 2. Sclecting appropaiate hghtmg fixturés and lighting mtcnsny

Ric - w18 .
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L. 8. Changing air filters
4, Monnormg energy consumpuon and utility bills
5. Learnlng hox’schold management lechmqucs lo save energy
dollars” - '
6. Changing sth('rs on leaky hot water faucets L.
7. Caulking or )Wedtherslnppmg houschold windows and (Ioors
. - 8. Selecting lomoblles and appropriate driving speeds - y
9. InSuIati}@pt water lines and tanks o ‘
The genceral goal is to help persons,make and carry out energy and
financial decisions based upon enlightened self-interest. That is, they”
sHould know when and how to consesve energy in order toachieve their
_personal life goals and at the same time contribute to energy conserva-
tion in their comrnunities.
s Eor the general education of children, youth, and adulls the goals
. of energy instruction are better stated in language that describes the
broad range of competencies necessary for persons to function s citi
. zens and as rational consumers. 'Ihc following list of such g()dls has “>e__
: becn d(ldl)l(‘d from Fowlor (1976):
. The Slud('nl citizen will understand the science and technology
of energy and its p(‘rvaswe rolein the universe, in living systems, and in
'humzm systems (¢.g., national, global, political-, economic, and social
syswnw)
. +2. The student-c itizem wnII be .1b|(- te make informed and ¢ qugml)le o
-, judgments on energy opunns as they arisé, being able and willing to
participate in the political decision-making process: .
. 3. Fll(- student-citizen Wl” be able to make personal Ilf(--slylt'(om-
-‘mumvnls that are consistent wnh energy realities and are momlly '
r('spnmlbl(' : '
_The student-citizen wil] be aware of and preparéd 10 participate
in opporlunm( s for setting energy policy and encourage ¢ ‘nergy con-
' servation at the personal,’ lGeal; stage, and national levels. . '
+ The general education of stadent-citizens shnuld include a multi- -
" dise iplinary knowk‘dg(' h.lse They need to know what energy is, the
kinds and sources of vncrgy. and the nonrenewable ¢ h1r.u ter of fossil
_ fuel resources for urban-industrial societics. (.on((plsfr()m the natural

; and physical sciences .md from the social sciences muwbc mastered 10
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-comprehend the complex role of ('n(-rgy\n natutal and social systems.,
[t is not adequate to understand simply one facet, such as the energy
flows of the biosphere, wi hout looking at energy flows in one’s own
(()mzmunn) and its economic system. For example, to understand -
electricit y pricing requires knowledge of concepts related to the con- 7
version of energy and energy loss; concepts related to the,prodnetion
of electritity with \'ari(ms lb('hll()l()gi(‘% (incliding nuclear and solar);
“ cconomic conceptss ‘of capital investment, marketing, pricing, anter
) distribution systems; and government regulation. In addition, utility
rate structures lmolvt- public policy issues, such as environmental
quality trade-offs and distsibution of clectricity to low-incomne cus-
tomers faced with mfldumnny utility bifis. >
« An often overlooked, but equadly important, aspect of the (n(-rm
knowledge base is understanding the interrelationships between daily
« behavior and énergy use. Switching oRg light, adding a new home in
the neighbor homl. and driving 10 miles to play tennis have an impact .
upon energy use, resource allocation, and capital formiation. Letting a - < -
hot water faucet drip will increage the rate at which the houschold gas
or electric meteg tarns. While these |(-Ial|0nshl|)s Ny DOLSeem as pro- .
found as global (-n(lgy forecasts, cconomic cost-benefitanalyses, or the.
science of solar gengration ¢f electricity, the relationships are fun :
* 7/ mental lo(opmg wi ﬁ

~

miy life, building a base for energy conse
tion, and using energy resources more effic iently,

° A conceptual scheme for the knowledge base of energy education
was developed at Flovida Stage University. Stated as main ideas, cach
“contponent leads o in(|nirytL;UId ieflective lessons appropriaft

varions grade levels. For (xaniplc third-grade children may examine

((nlflnl over hnman rlghls interests, and obligations through a uilit

of slmly exploring the choices in a faniily budget during a very cold

winter. Older stgdents might examine lh}\sam(' idea through the aml-

ysis of cleetric rates in their area. Aduls m‘h(-n community edncation

-program could Meve I()p the idea through a philosophicalinquiry re-

lating issues of human rights to the national’energy plans and Con-_

* gressional debates on ‘energy policy issues. N
The main ideas are grouped into three strands: 1) the universe of

o energy. 2) living systems and energy, and 3) socijl systems angl energy.

*ERIC e e S
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The universe of energy and living systems and energy strands ontline
basic scientific ideas about energy and energy flow models of which
people are a part. The social systems and energy strands set forth fundif- -
méntal concepts in social systems, including governmental, cconomic,
and moral systems, the understanding of which is vitalin making dgci-
SiONs aff('(‘ling the ?rodu:‘lioh, distribntion, and consumption of
energy resources. Thé three strands described below are extensively re-
written from a scheme developed by the John Muir Institute for En-

vironmental Studies (1974). . .
. . Strand L. The Universe of Eﬁergy
. 1. Energy is the ability 10 do w‘rk.
A 2. Energy exists in many different forms, including light energy,

clectrical energy, chemical energy, iggchanical energy, and heat energy.
3. Changes in"the motion or position of m(mn\()((ur ‘only when
energy is exerted.
-~ 4. Almosi all of the energy available on earth comes directly or in-
directly from the sun. i . :
The eatth is an open system that constantly receives solar energy
and gives ofl heat energy. ‘
- 6, Life can exist on earth only because of the constanfand steady
arrival of solar energy and the equally steady loss of heat energy into
outer sphace.

. .
7. Machinesand living ()rgdnlsms change ener gy fmm one formto.

an()lh(' .
8. Encrgy can be changed N ‘f()rm, but it can never be ('r('ulf'(l or

destroyed. - '
9. Different fyrms-of (_'n(-rg& are able to do-different amoungs of -

; work
) 10, Kinetic (-ncrgy refers to any form of ene TRy thatis actively d)nng
wmk .
“ 1. Potential energy refers 1o any f()rm of energy ¢hat is active or
stored. All matter contains p()u'nu.ll energy. .
12. Sowrces of energy for future use inc Iudc organic nratier, nu(lenr

materials, and solar energy. ‘ ' —
O . .
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‘ " Swrand IL.Living §ystems and Energy

. /\TI living ()rganlsms re qum' el &[g\fm such func llons as move-
ment, rcsponslvcncss growth, reproduction; and n)v(‘l.lhollsm
2. (,rcen plants (producers) are the only form of life that can cap-
ture the energy avhilable in solar radiation. They do it’by means ()f a
chemical reactiog called photosynthesis.
3. ()rganism&’smh as hum:ins) that cannot capture solar energy
. > obtain ener Tom grv(:n plants cither directly or indirectly. ‘These
nongreen o(g.mlsms are consumers,
. 4. Organisms lhal break down
cules and atoms :re du()mpos

Id

cad animals and plants into mole- .
5. [)c( omp()s('rs are lliu.l“Y hacteria
. fand fungl - - ", X
h'(dln}s‘ r(‘l.llmnshlps hetween producers, (()nsumeh, and de:
composers fortn pau(‘rns called food hains gr food webs that descnbe
the paths by which energy is transferred Pransoneorgamsm toanothers
.. 6. The overddl pattern formed by'the moveggent of energy from pro-
'duc ers 1o cofsurgers is a complex fn()d web called an ene rgy pyramid.

7. As energy fl()Ws through a IIV\I‘Ig system, it impose¥ ord(r and

o organualmn on lhdl systém. e '
L 8. Under certain conditions, energy stored-in lhe llssuc of d(‘ad' )
organlsms may becomc a fossnl fucl L e
v .

Strand I11. Social Systcms'and Er;crgy

o . All people must consume energy 1o sl(ly alive. B
™~
2 People transform and manipulate energy sou?( s 10 sallsfy lhclr

needs and wants. r

3. People use energy to impmvc\h('ir environmental ('(gdilions,
H() power mac hlncs, and 1o m; unl.un their culture. '

ong the vcry few organisgns llr:n use I.ug(' (w.m-

ghout history.
6. People li_(vi{lj; }

‘ \‘1 ] “ 9 .
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7. S()m(('s of ene rqy have (h.mg((l as new lypn h we been fnun(l
and as old sonrces have been depleted or found to be less desirable.

‘8. The major sonrces of energy have changed from renewable onvs,
such_as plants and animals, 1o d(})l(- table ones, such as coal, oily and
natural gas.

9. People nse energy tocreate and gustain special ccosystems, such
as cities, reareation arcas, and agricultural arcas.

10. P(-(ﬂ)l(- Have nsed energy resonrces (o inerease agric alturdl yu-lds
.ln(l thus increase the amount of food energy available 10 them,

. People are beginning o look toward energy resources that are

n()n(lvplylnhl_('.

12: All societies have wants greater than their resonrees are able to
fulfill, creating the conditign’of scarcity. Economic systems, g()\'iﬁ'n-‘

mental systems, and m()rnl systems are ysed Lo give dir(-('linn in al--

locating scardg_resonrces, inchiding energy resources.

1%, Energy onsumers have interests, obligations, rights, and l(lmls
that _govern their personal and collective consnmption of chergy re-
s()un(s ' ‘ '

14. l‘n( rgy producers have interests, obligations, rights, and ld(')ls

that g()vcrn then |)r()(lu.('l|()n and distAibution of energy resonrces.

15 Social systems, including government, the economy, and so-
- dietal networks, have interests, obligations, ideals, atd mles ;lff(:('lillg

the prodnction, distribution, and Yonsnmption of energy resonrces.

’ 16. Individuats, groups, and the sOC icty at large Tace conflicts inself-
interests, obligations, rights, and ideals as the y mdk(- choices or mles
affecting the production,.disftibution, and ('()|1511||1|)(,l_()n of energy re-

SOUTCes. . . .
R 17, Energy (um(-rv.nmn deals with m(r(- 1SINg- lh(‘ (-ffl( igncy of
energy nse and (l((l('aslng the amount of energy used. ,

18. Social systems lh;n regulate energy snpplies and use are impor
tant (()mp()n('nls energy (()nﬁt'lv.lll()n .o >

i

19, P(npl(- as (-n(‘rg) consimers and’ decisions=makers are individu-.
. ally and (()”((llV(‘ly responsible for energy mns(-rv.nmn

-Mastery of these main ideas’ profides a s(mn(l kll()wl(‘(lg(' base for
“the p:(n(’r.nl edncation of smdent-citizbns. To. th(-s(- statements of
knowledgc “instruc um{ul |)mgm'}mémm a(l(l pm(tl( dl competencies

ERIC .  « . L IR
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in knowing how to conserve energy and 1o involve student-citizens in

. . . N C g T
('()n[r()nllng the valne conflicts inherent in ('n(-rgy'|)()|l('y-qn('slmn,s.

A r
.

Moral Development Goals in Energy Education

When President Carter annonnced his energy |)l;'m. he was hard-
pressed 1o come np with a “conmon good” concept that wonld tonch -
the moral fiber of the citizens of this nation. The best he conld do was
to borrow William James's phrase, *the moral cquivalent of war." In.
América, we tend to operate on a dlsmbullvc ethic (Wh()gcls what and
why.) ther than an ethic based on the common good. Envitonmental
issncs.b()w energy isstes, are basically “coinmon }.{()()(l" 1SS LCS—
issnes that onr national traditions have not prepared us to handle. Owr
core civie values ‘ave liberty antl equality, both individnal in nature. .
We assess the health of our society, by how much equality lh(-r.(_- is or

how much Tiberty we enjoy.

Our conception of justice assumes a community of citizgns engaged
in a conunon life. Persons in the community have a senseof dignity and
a set of rotes 10 play, each with honor. People are bound together by
a system of shared values and regard for one gnother. But somehow.in
our growth we have tfrned these ideals into a rampam'indivi(luali:im .
that nuans\plmn()ung one's se If-interests to the limit of one’s power.
We define onrsefees by our pcrsmml rights and opporthmitics, not by
onr debits and lcga( i¢s. Hence, the Presideni had difficulty coming up
with a symbol of pnblic philosophy.in his appeal to Ar‘ncri('un citizens
to curb self-interest for the good of all.

The directive calls for ns 1o reestablish civie idealism. Edward
Schwartz, president of the Instinite for the Stdy of Civic Values, has
nrged educators l(;r('pla((' individnalism, privatism, hicrarchy, and
obedienct, with cooperation, eqnality, and participation. llml 15, we
needs to restore a sense of (()mmunny and a covenanted pdln()tlsm
nsing the pyinciples-of the D((ldr.m()n of Inde |)(-n(l( nce an(l the Con-
stitntion in light of cnrreny; ,ualm(s We need to mvn(- “the ideals in
these doenments with reg m(l for what is "good” for all. ‘The ideals in
these doannents contain the common body of sentiments for l(‘glllmgn-
tizing énergy policies that make sense for the fature. Alexis deTocque-

ville, traveling in America during thed 8305.'grasp('d the essence of the
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Amernscan character when he wrote in 'Dmnorra('y in America:

. The American morglists do not |)r()f(sslh.ll men ()ug.,hll()nmhcelh('m\' '
selves for their fellow creatures because ivis noble 1o make such sacrifices,
bt they boldly aver that such sacrifices are as necessary (0 him who in1-
poses them upon himself as 1o him for whose sake they are made. ... They
db not deny that every man may follow his own interest, bui |hvy"’('h-

" deavor to prove that itis in the interest of every man to bt vinuous. .. The
_pranaiple of selfinterest vightly understood [author’s italics pr,()(lm'('s no
great acts of self-sacrifice, but itsuggests daibgsmall acts of self-denial. . .,

It disciplines a humber of ‘persons in habits of regularity, emperance,
moderation, l()r('slghl self-command.

T hus energy education may be pt'r(nvt'd as part of the m()r(' gen-
eral procéss of social education. In this context, the goals for energy
educgtion nee ed not be stated only in terms of ways to save encrgy or to

personal ‘social fulfillment of persons as moral agents in their local,
national, and world communities. The study of energy issues is not an
end initsell, but rather is a route to more important life goals. In deal-
ing wnh energy issues wg can sort out our vakue priorities and assert
truly hum.m values 1in a mass, e hnnl()gu.nl society. In studying about
the energy crisis we have the opportunity‘to reaffirm our confidence:
in our collective ability to face issues and “meel the challenges. As
Kenneth Clark observed: © ° .

-

- . .,

. v - L N [y

- age e . c - Yo, .
Of course, civilization requires a modicum of material prosperity—
enongh 1o provide a litde leisure. But far more, it requires confiderice—«
confidence in the society in which one lives, belief in its philosophy, I)('

« & 24
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lief in its laws, and confidence in one’s own mental p()wvrs C
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e '
‘. .
U
LY
. {
v, ' L
'w 5 b
PO RN

learn (‘n(-rgy concepts. Rather, the goals-are intended to promoté the
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A Model for Energy Educauon '

There has been a tendency in‘science and social studies to present
“dataand abstract concepts far removed from the experience of the learn-
ers, and this.has been true for energy cducation programs as we 11. Also;
because of the crisis snuauqn there has been a tendency 10 Lssue warn-
‘ings and threats about what will happen lf we don t learn fo conserve
energy. These are not viable-educational methods. ,

Energy edu&alion requires a model based on the students’ reality,
- one that does not indoc"lrinale and one that sees information and con-
cepts ag instrulnental learning. Sucha model should take into accouint:

_Students’ personal awareness of what is going on around them and |
how they are responding inside’ (perceprions, beliefs, feelings, values,
and actidns). ' - '

Studeénts’ personal meanmg of lh( remhly they see surrot)ndmg
them in soclety and within ’lhemsdves (b(ll(’fs, kelmgs values,
judgments, dnd explanations).

Students’ personal evaluation of what is happe nmg and of what
they are feeling, valuipg, judging, and domg, given lhelr values ‘.ind
goals.” - : » "

Students’ ability to mak¢ decisions, dher evaluating alternatives,
as to lae approprlale way t6 act.

, Studentsvability to employ skills for deciding how to act, given lhe

* judgments they have made (e. g dcvelopmg a strategy for acting, an
Rtion pkan). - M

Students’ motwatwn to do something about. themselves (their way

A
of feeling, lhmkmg, valuing, acting) and aboul their nglurdl/socml
environment.

"

Y . . .

926 -




R c 3 ST a p

. . s * ’ '
. Students can learn facts about natural gag, the causes of the energy

crisis, and methods of conserving energy, but this mode] for energy .

education goes beyond cognitivé enlightenment. I provides a process

Yo use hard knowledge fy6m, the scienes and from experience (o de-

‘velop-personal meaning, social value

¢ [nodel.

process and, the content jare crucial to
rocess of the energy education

model. AStimulus or spring LaCtivity is used to obtainwa high level
. . _ »

-

Energy Education Model

¢
- Central Question o~ Developthental Opération
:--b Whavr ..., Awareness (attending, sensitivity)
. : _— '
N : -
.v ' . ' . . } N .
: © So What? .+... Meaning (making scnse, definidg, ex-
i /v plaining) |
i ' . ~ s
.} ForWhav ... Evaluation (va{ucs and goals)
', - .
. 1 .
| .

p& . . . ' . .
a ‘Wf{ Now _Whal? ..... Decision Makipg (conclusions, judg-
!g, o ments) ’ ,

1 .
[ I3 Y. ' 4 J
: Hqw? ... Strategy (action planning)
l A v : . .
. ' . . R
[] e 0 . e .
. ' ' am ' _ _
@' : Action .. J.. Faollowing the Action Plan
o =
I - (\ L
lmw Feedback . Assessing (secing the actual effects of
) v o _ the action taken)

E

-

-
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. of interest, then a series of simple questions allow the teacher 10 ex- . .
'pl()re the multidirnensional facets of energy issues under considera-
tion..Each question is carefully Imked toa cogmuvc or affective devel-

i opmemdl operation. '

"/ How the Model Works . B _
The opening of any lesson begins with a perplexing stimulus. The -
stimulus may be an ice cube, a picture of a dripping faucet, a song, a
poem, a ihcymostal', or a burning candl]e. These stimuli evoke curiosity. ’
'l:h(' l(;acller then raises What? questions. The What? questidhs
focus studentattention upon their own perceptions of what is gmng on
in a certain setting, raising personal awdreness. .
The teacher then Mnls So what? questions. Students reflect on
- the meaning of whgt they perceive or feel. Why is the ice cube melting?
Did you feel sorry to see the ice vanish? Wh;i(‘hupp('m to heat whena
door is left open? So what if poor people must spend more of thiflir p.ly' ‘ .
for clectricity than wmllhy folks? ’

These questions are followed by For what? questions. Students are
asked 1o evaluate what they have experienced, perceived, or felt. What is
avorthwhile about what we saw? Given what you value, or a go.nl you
wault to attain, what is wrong ’with hot water faucets dripping? B.lsmg '
your ]udgm('nl on the ll]f()l?dll()n you collected, would it bébetter to |
insulate the floor or the cetfing 1o conserve heat? Is energy loss desir-
able? Is it fair to charge small consumgrs more for electricity? . -

Evaluative’ questions are then followed by Now what? questions. ' .
Wh«ll ought to be? What should wo do? Slud( nts are asked ta m;dk(' in- ,
l('rpr(-lduons and judgments about how they should act, think, or feel.

What do we want to do now? What action should we take? What goals
should we pursue? Are our g()als fair to olh('m? A[_("(;mr go.lls good for '
us? Why? )

Deciding what 1o do is one sgep in the pr()('('ss,_,hu/slu(l(‘nls ulso_
need to decide how 1o act to change their thinking, feelings, or values,
© How? activities are used 1o assist students in building dénaction plap to
produce degired results. How car we get the school district to buy
energy-cfficient buses? How do we install insudation? How much does
it cost? How can we raise the necessary funds? =

(o . .y 28 ) | B




thing they} have decided upon: pafmta picture, i olf lights;conduct
a home ¢ne gy aadit, .lulk 8¢ hool windows, rethink lh(n feelings
about poor people's ('nugy (()sls. or work for more (-ml;,y (Huu-m.

schoolybuses: ,
P((Muk Is an nss(ssnunl ol the usulls of action taken, Students
+ act in order to attain desired ellects. Now they shonld rellect wpon
the actual elfects of their behavior. Have yott aliered your, lulnlgs
about the pnm’ How have you change d? Are you making progress on,
the school Pus 1ssue? What ellect has caulking the windows had? What
went rightlfor you? What went wrong? What can we do differently to
be moye effettive? ‘

any skills are developed -and used in this process. Communica- -
tion skills, inl|niry skills, reasoning skills, atvel crefitivity have a partio
play. Discussion skills (acting together with others, sharing, ctc.) are
critical. Stdents needt toknow how t6 share their ideas and leelings.
They need to learn how to |)(iw|niry questions, shape hypotheses,
and collect data. They need 1o be able 1o give reasons 1o justily con-
chisions. Thev need 10 learn how 1o question another person’s judg-
ments. And, of course, students need the ppportunity to develop social
skills so that they can s'p('uk coherently before a group, write letters &
olficials, and work sertsitively and eflectively with others ina group.

Model Lessons .
- Five modvl lessons for énergy education follow. Thelirst three were
. '(h("lop(-d at Florida State Universiggby George O, Dawson, Da vid I,
. Laklart, Marvin Patterson, and Rodney Allen. ‘The last two were de-
veloped by the Lawrence Hall of Science stafl for the URS. Department

of Energy (see appendix) l’(l K .

These lessons were selected as briel exampl ol the model described
above. Tonger Tessons [or secondary school students may be found in
the curricalum materials listed in the appendix, especially those pro-
‘duced by the Nytional Sciende I(Ms Association Project for .an
Energy Envichod Curriculum.
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Lesson 1. A Dripping Hot Water Faucet

lde_a_:' ~ Adripping hotwater faucet wastes both the fresh waterand
the energy used 1o heat the water.

”

Materials: A hot water faucet in the classroom or laboratory that may
' » be allowed o drip for a few minutes

-~

A clock or stop watch .

[y

Different kinds of measuring devices (¢.g., a measuring cup
and a metric calibrated eylinder)

Action:  Have students observe the dripping hot water fancet. Ask
them to identify a problem, (Students should share ideas.)
. (What?) . ‘

Activity 1. Try to determine how much hot water is being
lost. How would you measure water loss using
. o the materials provided by your teacher? (What?)
-, (How?) Discuss your plan with another student,

then do it
Note to Teacher: Getstudents tode-
sign and carry out an investigation
to determine water loss. ‘They will
need to consider time and volume
measures. Let them first atempt to
. solve the problem and-then raise
the need for their establishing stan-

dard measuring d'(‘vi('(‘s_. If some
students collect a cup of waterin 10
minutes and othbr‘s collect 300 ml
in 12 minutes, l‘h('y will have a
problem in comparing data, Have
thé>students establish a standard,
such as the amount of water that
will be wasted in 10 minutes, or
- how long does it take o collect 250
ml of water. o
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Going
Further:

-

o Action:

3

O
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- What did you do? Why

Materials:

Varioug types of insulation material such

-

Activity 2. ()nm|;;m' your tnformation on the ;mmuvm of
hot water lost with another student's informa-’
tion. What [);()hl(‘ﬂ]h‘ do you have in making
comparisons? Discuss wil/h/.y()ur teacher the
problem of comparittg-fiformation with the
rest of the dlass. ) '

I. Have you seen dripping hot water faucets befofe? Where?
o that? (So what?)

2. Develop an actiof plan to coprect drippy hot water

faucets at home o1 inke night begin by doing a

“Drippy Hot Water Faucet Strveg™ to see how many drip-

ping faucets yoy havgin schoolor at home. (How?)

3. Pretend that yousare a guept at Sally’s home. You see

dripping hot wate/Taucets in her kitchen and in her bath-

t her feelings. What should

How to use insulation to conserve heat?

45 paper, cor-

> ayditable for

\

rugated board, cloth, and foam should |

the students to use.
One ice cube per stullent or pair of students.

Have the students plah how they might keep their ice cube
from melting longer.{han anyone clse’s. (So what?)
—

Note to Teacher: .Giyestudents time to plan. Let them carry
out their suggestiogs. Do not tell them to use the insulation
materials. but pexgnit them to if they ask. At the end of the

activity, have thoselthat were most successful share with the

“others how they kipt the ice ffom melting and why they

protected the ice thy way they did. (For wha®) .




Going  Toexplore the social consequences of this phenomena, ask
Further: students torelate whatthey learned that will affect decisions
: when buying the fol_lgwing items. “What will you think
) about when you-and your parents are buying:
a container (o take coffee to a ball game?”’
an ice chest 10 go camping or fishing?”
an oven for ybur kitchen?" '

a frcc;cr or refrigerator for your home?”’ (Now what?)

Lesson 3. Color and Heat 9

Idea: Does the color of the roof make a difference in the tempera-
ture of your house? (What?)
Materials: Model of a house with removable roof, one side painted

’

\whilc. the othey side black.

Thermometer .

Heat source (sun or sun lamp) 3 0
. v

ER[!
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Action:  Activity I. Place the thermometer on a hook in the middle
of the house. Place the roof on the house with .
the black side facing out. Place the l_ka)usv in-the
sun or undes the heat lamp. Wait five minutes

. and read the temperature of the air inside the

house.

Activity 2. Place the roof on the house with the whiteside |
facing out. Place the hguse in the sun or under '
the heat lamp. Wait five minutes and read the

temperature of (W air inside the honse.

Activity 3. 1. While you are waiting, answer the followin
Y y g,
p que stion: Do you think that the temperature in
the honse with the white roof will be hlgh(r

Q . g than, lower than, or the same’as _lho l(-mpcra- !
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Materials: 2 similiar bicycles

oing
Fuyrther:
’ "
o
Idea:
o ”

ERIC
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. as far il your tires have twice

_ ture in the house with the black roof? Why? (So . '
o what?)

2. Make two gruphs'whil(- you are waiting. First
make a graph showing what you think the tem-
* perattre difference will be. Then using the .
:L'rm()mt'i('r refdings, make another graph
‘showing the actual readings.

3. What statements can you now make about the
value of h;wilﬁ a white rool if you live in
Florida? (For what?)

1. Work in small groaps to list ways to make a home cool

in a warm climate or warm in.a cold climate. Share your

lists with one an(?ther. (How?) o
2. With your teacher’s and y()u‘r parenits’ help, arrange to
talk to home builders, insulation installers, nursery owners,
and other community workers about your list. Ask them to
help vou ald to your list. Get them to help you l(yliglm
out how much cach item on the list would cost for your '
home. (IH{ow?)

3. Work with your principal or custodian to figure out ways
to make your classroom cooler in warm, weather and
warmer in winter, (How?) ' .

Lesson 4. Tire Pressure and Energy

Will your bicycle coast twice

the pressure? (What?)

1 tire pressuke gauge




t

] ’ . » . L
Action: - Activity |. Inflate one bicycle’stires to normal pressure and A
~ the other to half that amount. S

Activity 2. Have two students of similar weight ride side
' - by side at the same speed. When they reach a
selected line marked on the ground, they should

coast until they come to a stop. Compare how

_ far each goes.
\ ) : < normal . half the pressure of

/ pressuyre _ the other K

tire

Is it important to check the fire pressure on your bicycle?
(So what?)

P

How about your family car? (So what?)
O o ’
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Idea: - Is your house drafty? (What?)

- Materials: Pencil

Scotch tape
Plastic food wrap

Action: - Activity 1.

Activity 2.

. Lesson 5. Drafty Houses and Energy

L. .
Y

. Scotch tape
10 hold

' plastic
. wuap
Plastic aw
. 10 pencil
oo

wrap

Make a draftometer by following these instruc-
tions: Cut a 12 cm by 25 cm strip of plastic food
wrap. Tape it to the pencil. Blow the plastic
gently and see how freely it résponds to air
movement. :

-

NOTE: Foxged-air furnace _}nust be off to use
draftometer!

, .
Test your home for air leakage by holding the
draftometer near the .edges of windows and
doors. /

{ ,
Test yo\‘lr fireplace with\lhc damper open and
closed. Why are drafts 7{1crgy wasters?

% 36

0



* - . k
., ) ‘I
3 . .o .
"' . . .
- - R T
. . . .
. N S oF
" t ‘r e o .
* ’ . ¢. )
1 .
Lo y .
C + - . ®. 9
- Chedk . :
. lon =
’ drafts! B AN
N : . ) )
-
’ . "
AL
w N R
\ e | .. T B . . o
, Going 1. Visit a hardware store’and find out what is available to .
*» - e .
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Introducing Energy Issues into the Curriculum

"Sch'()ols_waming to include energy education in their curriculufn
will discover a plethora of materials. Commercial interests ranging .
from oil companies f_o public utility companies are sending materials

“to teachers promoting the energy producers’ views. Publishers are
tarning out booklets and multimedia modules in attractive packages.
Federal agencies are-sending out free and inexpensive materials re-
flecting the views of the particular agency. State and local educational
systems are drafting energy ediication curricula for teachers to use in
their classrooms. Organizations such as the N\tlonal Science Teachers
Association and the Biological Sciences Gurriculum Study have writ-

- ten and tested anumber of instructional units. These efforts offer edu- -

. cators an array of energy information and instructional materials.

There are three possible ways to build energy education into the
\'\cu\_rrjcﬁlllm:‘a)~ abdg\g a new unit,’b) adding a new course, or c) in-
' fusin‘g\.ihtfruniculum with information on energy. It will be difficult
N to add a new requnred\course to the already crowded middle or high
school currictlum. Elective coursés—are_a possibility, especially in
" the vocational/technical curncu/um but they would not reach a very
“high percentage of the students. Adding a unit has been a poplﬂar re-
sponse, but it is difficult to see much lasting impact of another \hr
to five-week unit. Also, it is getting difficult to tk on another un't in

dost courses. However, curriculum. infusion has PByomisg as a wayp\to

{' incorporate energy education. U.S. history teacher, cal witht

o ‘ ‘ _ . )

‘ o - .o




their radisana] units. Science teachers could treat the energy flow of
natural systemsfin biology courses, she physics of solir oggrgy in physi-
) wﬂ stience courses, or the processes of nuclear hssmxnd fusion in
chemistry courses, l'l('m('nlary $¢] hool teachers in their science and
social stndies units conld readily deal with conservation shirdies, ¢ne gy
~ - use studies, and such special oples as- Fransportation and Energy,
*Community Helpers and Energy Use, and Energy Audits for Our
Classroom. This enrrigalnm infusion strategy permits teachers to in-
sert energy ("()n('('|')ls/2r)inn('ipl('s. and issues where they are appropriate
into ongoing units of study. Teachers concerned about “*basic skills™ -
N will find that they can ineorporate energy topics in the students’ stiudy
4 of reading, writing, and mathematics. . -
Creative teachers in all subjects will have 10 (hﬂl(ully introducing -
energy conte nl into their courses. While there is a great varu'ly of free
\dndnwxpvnslw materials availablé, teachersmust take care to see that
sponsored matenials are free of bias and indoctrinationsNo matter how
worthy the intentions of the producers of energy education materials,
thd should be l‘(]((l( d if they setout to impose fixed beliefs or to gain -,

ol the learnerd for the short-term inculcation of “good energy habits or

acceptance ol(' ertain policies that sacrifice the long-terin development
beliefs.””® The test for teachers 1eviewing instructional matérials
shonld be, ““Does this teaching material preserve the integrity of learn-
ers and foster their development into rational participants in a free
society?”” Also, teachers, whose primary charge is serving students,
4 should have the responsibility of determining what is tanghtinenergy

o

education and how it is taught. Teachers and school adinistrators
need 1q reserve their right to accept or reject educatiqnal materials and
opportunities (¢.g., field trips, student programs, etc.) offered to them

by outside grodys and agenaids.

*For a teport of n's rch an materials produced by cotporations, see Sheila Harty's
Hiwksters m the Clussrodpi: A Reciew of Industry Propaganda in Schools, available from .
M the Center for Stady of R&ponsive-Law, P.O. Box 19367, Wi shington,.DC 20036. $10.

¢ ‘

Q . = -
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Conc'lusion R ’ o S
In proposing a national energy plan in the’ spl ing of 1977, Presi-
d('nl Carter observed that

1)
4

. meeting the nation’s energy goals shoul@be a great national coopera-
tive cffort that enlists the imagination an alents of all Americans. .

- The same cooperative Spll‘ll enlisting: the talents and imagination of -
govcrnmcntal agengies, school officials, (()mmumly leaders, dnd(l.nss-
room teachers, applies to ghe goals of encrgy ('dumu()n No single

agency or organization ought to impose educational goals or curricu- v
lum materials upon teachers and students. Rather, a cooperative effort

can provide students in various communities with. the best ‘possible
_understanding of energy concepts, principles, and issuesand give them'

the skills and know-how to deal with harsh energy realities. That 43’ .

both the hope and the promise of encrgy édumtmn in our s¢ hools-

\' -
, . “
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\ AT Appendlx .o -
a ) 3 urces of l{racucal Curriculum T
Materlals%r Energ-y,Educauon S ’

Deciding How to Live on Sparesth qulh,.(.l.ﬂl&).—-?gﬂ'ﬂougal Littell

Publjshing Company, P 0. Box 1667, Evanston, IL 60204. Pnce, )

$3.50; 135 pages. ¢ .

An ethics case book designed for secondary school students, it of-

fers d(‘cision making situations involvinp." encrgy, nalu};ll re-

sources, and.cnvnmnm(ntal issues. A teacher’s guide is available
- from the publisher. "

The Economics of the fnergy Prol(lme975) Joim (,oun(ll on Fco-
nomic Education, 1212 Avcnuc of the Amcrlms, N(w York, NY
10036. Price, $1.50; 20 pages. =~ .

. One issue of the Feonomic Topic Series, this publication offers
educators an overview of the energy crisis in terms of supply, de-
mand, cost, and capital requirements, with extensive teaching sug-
gestions for high school classes. Mzmy brief case sludics are in-
cluded.

Edison Experiments. Thomas Alvi l'dlson Found: m()n Cambridge
Office Plaza, Suite 43, 18280 West Ten Mile Road, Southficld, M1
48075, Prices vary.

‘The Edison Fougdation publishes a series of energy hooklets for

students, Sqme,.amdevolcd o historical themes and others foeus on
LR *

hands-on clectrical expefiments. Titles include: How.to Build Five
Useful Electrical Detheds (1971); Thomas Alva Edison’s Associale,
I.ewis Howard Latimer, A Black Inventor (1978); mdl'l‘e(lnraland
(}Jemual l-vpc’(ummls from Edison (1973).
I‘h(’ Energy Crisis: An Introduction, by Mary Jo Leavitt and Harry
M Leavitt (1977). tnited Graphigs, Inc.,- 1428 Harvard, Seattle, WA

98122. Price available from the publisher; 52 pages. ! ‘

Thiscpacket of materials consists of duplicating masters that
are self-contained and self-dimgeted,/ The guidebook offers adequate
background for teachers. ‘m(\ ’ :

Energy-Invironment Source Book, by John M. Fowle™ (1979, and
Lnergy-Environment Materials Guide, by Katheryn Mervine and

. P ~ o .
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, R(-be(‘caA'()aw.lcy' (1975). National Scienge Teachers Association,
I742(.0mu(uml Ave, N.W,, W.l&hmgmn DC 20009. Price $6, pre-
paid; Sour(e Book, 279 pages; Materials (.ulde, 60 pages.

The Energy-Environment Source _Book offers teachers basic
" energy con'ccpts and facts and deals with the many issues and ptob-
lems in encrgy de velopment. The Energy-Environment Materials

L Guide offers t-ducdl()rs an ‘annotated bibliography of the 'most

authoritative and au('ssnblc energy literature, a grdded list of stu-
dent readings, and a guide to films and other, nontext materials.
Energy Management Center. Pasco County Schools, P.O. Box 190,
Porl Richey, F1. 3"5')68 Tom Baird, pmjecl director. Umls and kit
available at cost..
. Funded under ESKA Tite IV-C and the P.lsm County (Florida)
Schqol ‘Board, this project developed instructional programs oh

. engergy and energy conservation for fourth- and ninth-grade stu-
dents. Project units are complemented by visits to the Energy Man-
agemeny Center for demonstrations and hands-on experiments and
by portable kits for research and study on the school campus. The

.\J/g{mls and kits are readily .ldaplcd\(o other regional sch()ol settings
in North America.  »
fnerqy and Soctety: Investigations in Decision-Making (1978) hnlog»
7 ical Sciences Curriculum Study. Hubbard Scientific, P.O. Box 104,
Northbrook, 1L, 60062. Contact publisher for prices,
This package of materials is designed {of a nine-week ipstruc-

tional unit for high school and adult education students. Jt-gresents

data on current energy realities, offers alternagide consequences of
~energy decisions, provides basic energy concepts, and guides stu-
« dents through research onan energy problem of their selection. The
_unll comes with an instructor’s manual, a student h.mdl)(mk a set
of br()j( ction slides, a silent Bmm [llmlonp acard set, and an enerpgy
' management game, ‘
l A(-: Steets on Alternative Energy Sotirces (193g). ‘Technical Informa-
tion Center, U.S, l)(p.lrlm(-m of l'n(-rgy, Box ()/_‘ Oak Ridge, TN
37830. Free upon request.
Prepared by the National Science Teachers Association lz\d(‘
coritract with the U8, l)('p'.lrlln('!ﬂ ‘of Energy, the set includes 19

ERIC | 41" 43
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fact sheets, each four (o cight pages long, on a variety of\eur

topics: Energy Conservation, Altepdtive Encrgy Sources: A Bibli.
ography, A Glossary of ‘Térms, Bregder Reactors, Geothermal
Energy, Nuclear Fusion, Wln(l Power, Solar Heating and Cooling,

for above-average high school readers.
99 Ways to a Simple Lifestyle. Reports Department, Center for Science
in the Public Interest, 1757 S St., N.W.; Washington, DG 20009.
Price, $5.50: 324 pages. ¢ .
‘T'his volume contains practical ideas and information for energy
conservation, lh(- major areas covered include heating and cool-
ing, energy conservation in the home, solid waste, transportation,
o~ food, and recreation. Well- ittustrated. :
““People and Energy Newsletter. Center for-Science in the Public Inter-
est, 1757 S St., N.W., Washington, DC 20009. Subscriptions: $7.50
'n(llVlduals $15 libraries.

This pewsletter is published monthly. It contains rgsearch find-
: ings related to energy issucs, announcements for recent publica-
tions, and lnrlhmming government hearings and ('nnl('r(-s«-sf
Energy and Education Newsletter. National Science ‘T'eachers Associa-
- tion, 1742 Connecticut Ave., N.W,, Washington, DC 20009, Avail-
able free upon request. .
Published under.contract with The US. D(‘pdl’lln('lll ()[ Energy.
“this qudru'tly ‘newsletter contains information about recent devel-
()pm(-nls arfd announgements of future events of concern’to edu-
(J{()rsq*lll(Idlllt'Lﬁ Tritbrestedyf
Energy and Man's Environm
" Int., 2121 Fifth Ave,, Seat
handling.
This inl(zr(l‘isriplinzlry gu

energy cducation.
1t (1978). Fducation Research System,
. WA 98121, $2.95Z)Ius postage and

le contains a rationale for and sample

K to 12. It provides

A\ educators’ use in developing fheir own curriculifm materials,

~ Energy and Order, by Mark Terryiind Paul Witt (1976). friends of the

e o Earth, 529 Commercial St., San&‘"ram'm'n, CA 94111, Price, $3.
This is a five-week unit on basic energy coneepts strefing the

actiyities in energy educatio springboards for

Q “social impact of energy use and conservation,

ERIC | N
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The Energy Challenge (1976). Federal Energy Administration, Box
14306, Dayton, OH 45414. Single copies free.

Distributed under contract with the Federal Energy Administra-
tion (now the U.S, Department of Energy), the materials in this.-
packet are ditto masters, each offering informgfion on energy con-
sumption, conservation, production, and s ply. ’ '

. ~~Energy Conservation Training Institute Manudgl. The Conservation
Foundation, 1717 Massichusetts Ave., N.W., Washington, DC

- 20036. Available from the Foundation. ' _
Under contract with the Federal Energy. Administration (now

the U.S. Department of Energy), the Conservation Foundation
produced this guide 1o train local citizens in public policy options
for energy conservation efforts. The manual contains 20, paper§,
cach covering one aspect of the issueginvolved in deve loping-energy
conservation strategies (such as transportation, taxation, land use,
utilities, and.environmental impacts). )

Project for an Energy-Enriched ¢ urriculum (PEEC). NationalScience |
Teachers Association, 1742 Connecticut Ave., N.W., W.lshmgu)n,
DC 20009. Materials available free upon request fromthe Technical
Information Center, U.S. Department of Encrgy, Box 62 Oak
Ridge, 'I'N 378%0. .

Under the direction of John M. Fowler, (’llrri('ull(m writers and
teachers are developing units cove i@ng the first through the twelfth
grades. Fifteen units are currently available, each offering I(arn(h
encrgy information, energy concepts, and inquiry opporlumms
related to energy issues and problems. Sample unit topics include:
The Energy Welse (Grades | and 2); Community Workers and the
Energy They Use (Grades 2 angd 3); Bringin'g Energy to the People:
(hana and the U.S. (Grades Gand 7); How a Bill Becomes a Law to

© Conserve Energy (Grades 9 through 11); U1.S. Energy Policy: Which
Direction? (Grades T1 and "12); Mathematics in Energy (Grades
d&l 8): and Networks: How Energy Links People, Goods, and
Services (Grades 4 and 5). Each unitis designed 1o be mfust di into
regular school course offerings, especially in social studies, mvn((.
and mathematics, '

Sueme Arlwmes in Energy. 'Iuhlji(.ll lnlormuuon Center, U.S.
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1 I)('parl’n:cnl of Energy, Box 62, Oak Ridge, TN 37830. Free upon
request.

Prepared by lh( Lawrence Hall of $cience, Be lk( ley, € ahf()rnla,

under a 1977 contract with the U.S. Department of Energy. This .

series contains six titles; each offers an array of hands-on energy

cxpcnm( nts: Chemical Energy (26 pages), Conservation (28 pages);

E Iedn(al Energy (80 pages); Solar Energy (23 pdgcs) Solar Energy
11 (30 pages); and Wind Energy (30 pages).

»

Organizations: Active in Energy Issues and Education

American Association for the Advancement of Scaience
‘1515 Massachusetts Ave., N.W-. 20
Washington, D( 4\0()0") ‘

KRR Y
..24 {9 _,(\"_

American Conse rvalmn /\ss()(mlmn ln(

, 30 Rockefeller Plaza v
_ New York, NY 10020 N
American Petroleum Instint ' \
1801 K St., N.W. N
Washington, DC 20006 E ) A

_ Consumer Federation of Nm(-ri('a
Suite 901, 1012 12th St., N.W. |
Washington, DC 20005

Cooperative Exgension Service

County (office kmlly a% county scat)

State (office nsually on cdmpns of land-grant university)
Fnergy Conservation Corps *
¢’o The Bolton Institute

1835 K 5t., N.W.

Washington, DC 20006

EKC - 45 # g
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AN
Environmental Protection Agency | ’
Public Information Center (PM 215)
Room 2106 U ’
Washington, DC 20460 L

Hatheway Environmental Education Institute
Massachusetts Audubon Society *
Lincoln, MA 01778 .

_ League of Women Voters R

1730 M St., N.W.
Washington, DC 20036

National Recreation and Park Association
1601 North Kent St. -\ h
Arl_inglqn, VA 2220

National Wildlife Federation
1412 16¢th St., N.W

Washington, DC 20036

~ Scientists’ Institute for Public Information

v

30 East 68th St.
New York, NY 10021

" State Energy Office -

c/o The Governor's Qffice
(state capital)

U1.S. Department of Energy
Office of Commmunications and Public Mhurs
Washington, DC 20461
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Clark, Kennoth Cipiliation: A Penonal Vxew New York Harptrﬂnd Row,"

1970. S - .
Executivé Office of the Presndcnl The Nalxonal I~nergy Plan. Washm;,mn,
n. C.: C()vcrnrrml Printing Office, 1977. :
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produced under the terms of a 1973-1974 grant from the U. S. OB
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Litke, Robert *What's Wrong with Closing Minds?” In Valuml'ducalxon,
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“sity Press. 1975, . -
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Fas_tback Titles (Continued from back cover) = <

96. Some Practical laws of Learning 122. British Schools and Ours
97.- Reading 1967-1977: A Decade of Change and "~ 123. Church-State Issues in Education
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Other quantity discounts for any tife or combination of titles are: -
Number of Coples .Nonmember Price - Member Price )
10 24 A 48¢/cop ’ A5C/copy :
25 . 99 . 45¢/r()p;\ ‘42¢/(n|)y '
100 - 499 42¢/cop ° 39¢/copy
. 500 999 39¢/copy ; 4 8 36¢/copy
1,000 or more 36¢/copy 33¢/copy
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