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¥, ‘acus upon var1ab|es :dCh as the world's energy resources, the demands

. ABSTRACT Co

Dur1ng the past several yeans there has been an 1ncreased interest in - -

: nergy re]ated top]cs. This- 1nterest is apparent‘fn both thhxprofess1ona1

Journals and in the popuﬁar news med1a. Many science teachers are .

1nc1ud1ng energy related 1essons 1n the1r curriculum, and the Department

o f Energy is allocating s1gn1f1cant sums of money to help increase the
. ) : s _
pudlic's aWareqess of energy ‘related topics, problems, and possible
alternétiveshavgqlable to the consumer. V T , ‘ :\f

- < i 3
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The purggée of this study was \to {nvestigateithe enenbyrre1ated

attitudes of severa1 different groups of‘science stu&ents and- science
" K .

-_-b

tpacshens uutr fore and aft%{ work1ng w1th &n energy-env1ronment

«

imutator ¥ \apprOX‘Tate:y one hour. The sim u]ator used in th1s study -

was a porizhiz, ana?:gue omputer designecd tc 1ncrease the studen%—s - .
' .
1dar3ls 'teﬁ\“f the re]atgonanps wHich ex1st amcng several d1fferent
T - Y :
S -

<
(7]
b}
-
(94 i
nv
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ng to energy demands and. the effect that these denands

hﬁée usan the reseurces and the env1ronment
o Saverel ;roeis'sf sc1ence students and 1n-serv1ce teachers were -
. CT .8 .
or )

2dminis t:*pc g snort L1kert—tygv\queSt1onnaJre des1gned to +est their

'**‘*ude towara e52argy ’n.ateﬂ pr001ems' Tha ct.ment: were then exposed

1 \‘ N B
to a brief lecturaz/dzmonstratien which u 1.1zed the ‘t.ne mach1n°' to 2

l

p1eced upon these resources by the various countr1es, and the
. i o - .
. ,

o o« amr ) . .- - . .
anyi-pmmentat impact of these demands. Tne class was then sub-divided

L) v » . ' ..\‘ ‘ \./
~inte six groups and each group was givan.2 iap board containing twenty-two -

-
s
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i aof e1apsed years, and 11ghts and buzzers served as monitgrs of. the

control knobs which permitted sgydent\\nteract1on[w1th the computer The

-

»
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. students were;then 1nstructed to make.what - they ¥%1t wou1d be appropr1ate

dec1s1ons re1at1ng to energy use and productqon " The computer was then

act1vated and several var1ab1es such as popu}at1on growth, persona1 energy

use, and theﬂﬂr’tr1but1on of natura1 resources began to 1nteract based upon

"the dec1s1ons made by the students/ A d1g1ta1 counter 1nd1cated the number

]
avaiIabTe respurces., wlhe’ s1mu1at1on term1nated when the non renewab1e%

\-.

?.

foss11 ﬁue1s were dep1eted and the number of elapsed years indicated the .

degree to wh1ch the class was successfu1 in "runn1ngwthe wor1d“

The resu]ts of this study suggested that the energy- nv1ronmenta1

s1mu1=tor was respons1b1e, at 1east in part, for att1tudJna1 changes in

T~ AN

severa1 dxfferent groups of sc1ence students and in-service tea hers -/
4 ‘

" One s1gn1f1cant aspect of th1s study was to- demonstrate’tge value'of

ﬂus1ng th1s type of simulator 1n he1p1ng to create an academic env1ronment

condur1ve to the study and d1scuss1on of energy re1ated top1cs and

prop.ems.

INTROGGCTIONs .
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During the past several years there ﬁas been an increaSed interest in

energy

ralated topics.

Fh1s ﬁnterest is apparent in both the profess1ona1

Journa1s ‘and in the popuHar news ned1a Many sc1enEe teachers are 1nc1ud1ng

/

energy related 1essons 1n the1r curriculum, and the Department of Energy

is allocating 51gn1f1cant sums” of money to help increase the public's

awareness of energy related top1cs, prob1ems, and poss151e a1ternat1ves

*

'
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~crisifs solution. : -

available to the consumer. = i . ,
Most of the pub1ic awareness programs and:science syllabi use
education (as opposed to propaganda or other a1fbrnat1ves) as the pr1mary

means.of 1ncreasing know1edge and(or att1tudes This approach is re1nforced

.by Nelson (1) who writes that education is the most effect1ve means - o

ava11ab1e to us offchang1ng values and attitudes to create a new CL

environmental citizenship, in which man will_come to understand his role

v : Q
: oy s ‘ . . . S . '
. and responsibility as a custodian of 1ife on this earth. Ii an article .
/o i 'x - . . '
concerning three energy-re1ated issues (po11utioh energy—resource -

. ion, and human populat1on density), Whiting (2) also ment1ons '

'theK)ﬂportance of educat1on and know1edge as being 3art of the energy

. . /
» . .
In a study of env1ronmenta1 knowledge and att1tudes, Ramsey and ! ' 7

R1ckson (3) d1scuse the moderat1ng 1nf1uénce of education (knowledge) upon
att1tddes They also suspect that the re1at1onsh1p between knowledge and |
att*tudes is confounded by the stage at which 2 social movement is faund to be.
Several d1fferent educat1ona1 approaches'ﬁgce been used as a means of .
changing attitudes A recent study by Quas 4) was conducted to determine?‘:

© .
whether va1ue sheets (short’]essons accompan1ed by a series of perso 1y . 3;@

'rnv01v1ng quest1ons) cause high school siudents to change their expréss1on L

\
T

of se1ectedﬂ;nv1rpnmenta1 att1tudes. He conc1uded that the va]ue‘sheets e
LT , S ,

did not change the attitudes of the students in the-experimental groups

as measured by the attitude survey instrument used. He also foundbthat

N

the pretest was a significant learning experience for the experimental

- T . : . ) %
-greup and the control group in 10 outof 32 items:on the attitude survey.

. | ' : & g
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— Crater (5) examined the 1nfiuence of a summer 1nstitute upon att1tUdes

relating to nuc}ear energy. SpeC1fi;a11y, he studied the opinions of 23

high ability science stodents'whiie they were attending. a sommer program
* in Nuclear and Environmental Science. .He also surveyed an additional 27

students attending a similar program in mathematics. He used a Likert-type

 summated rating scale to survey the stuqfnts' attitudes of*nuclear science -
“ e

- both before and- after attending the summer program Hi's findings indicatgd
that, in gegeral, these students were very optimistic about the future as
‘ it reiatesj:o nuclear science. An eariier study. of the same” general topic
by Crater {§) detected a great dea1 of uncertainty and ambivalent attitudes
on the part of coll ege students. Another finding 4n Crater's 1ater study/jﬁ%
- was that an .noreﬁse in know]edge of ‘nuclear energy was not accompanied
by either a favorable or unfavorabie change fh attitudes. N
One pérticu}ar'program of the U.S. bepartment of Energy is called,
'Citizen's Workshops on.Energy and the Environment“ It is this program .
and %3 effec*s upon peopizss attitudes which forms the baSis df this study
The C.tizen.5>dorksh0ps aretoesigned‘to acquaint the public w1th the
| cgmp?exities of thefenergyzenyiggnment situation, gndhthey have also been
" used effectireiy at_in-serviée”fgécher workshops - and in science classes at
7 otk the high scheol and.coliege level. Fazio and Dunlop (7) reported .
)

tognitive scgre gains for coiiege students exposed to.a series of six
o/

energy-re]a ed 1ectures which utilyized the Department of Energy s workshop

.

as the bagis for the lectures. . .

‘As’ stated in the'Citizen'Sﬂwdrkshop Handbook (8), the participants
iare given an opportunity to face,\in a simulated situation, the same kinds

~
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variables are man1pu1ated\by the participants from remote panels which
.autcames to each simu1a£ion, and it is ﬁrdbable

-simuiafor's front panel is-included as Appendix A. g

.’-‘\ - ]

et "{

of decisions encountered by real-life policy makers, énd to learn more about
-the chp]ex relationships among energy demands, energy supplies, and .
environmehtaI poTIution; This activity is actomplished through the use of

an analogue computer which is designed to serve as an energy-environment

"simulator. The simulator has been 1i§ened to a time machine which allows

~ time to pass at a rate equivalent to- 100 years per minute of actual time.

The participants decide upon levels of energy production and utilization.,
The objects of'the'sihuIatton, as in real life, are to maintain an'adequate
sucgly of energy for as long a period of time as possible and to keep the

environment as cliean as poss1b1e

In addition to-the time clock, the s1mu1ator ut111zes the functional

arezs of energy supp?y, energy pools, energy demands, and environmental

o~

impact. Further, the part1c1pants mLst make decisions relating to~popu1at1on

growth rates, food product1on, and personal energy denands These 31°

-

V>

/ . e . . ' . pss _
are distributed througnout the room. There are an infinite number of
, X .

L O~ caq

4t no two groups,will
~— 7 '

oar reach the samé results. A diagram of the energy-environment

OBJECTIVES

The ma1n obJect1ves of this study were to exam1ne s1x energy-re1ated

-~

attitudes (op1n10ns) he1d by students and teachers and to then investigate

-
1)

Yy

"?&e effect s, if any, of an energyeenv1ronment simulator upon these attitudes.

.

Y
o
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The problem was examined in fermé of the following null hybotheses:
1. Theré'fs no s%gnificant difference betweengfhe mean opinion
scores of senior high science teachers before and after
working with an energy—epviroqment simu1$tor.)
~2. There is no sigh@ficagtfdiffereﬁce between the mean |
obfnion scores of elementary teéchers before-and after
working with an energy-environment simulator. A
— '3. There is no significant-difference Eetween thé meaf
opinicn scores pf elementary education majors before ir
. and aftgr working;wjth an ehergy-enVifbnmengjsimu]dfbr.
4, There is no signi%ﬁtant difference tetween the mean

ceinion scd}eé of arts and science students before and
i after working wifh an energy-simuiator. N‘ T
5. There is no significant difference between the mean
cpinion scores of elementary teacners and secoﬁdary
+teachers prior to working with an energy—ehﬁironment
. ) simulater.
6. ,There is no siéﬁificaﬁt difference befweén the mean )
opfnion‘$cores of elémentary te@chers and secondary
b teachers after wcrking with,an—éqergy-environment simulator.
In' addition, the following research qqsstions were examinéd?
1., Wwhat is the general opinion of students and teachers as .-
measured by theusix selected eneréy-re]ated stétements? f

Z. When people do change their opinions (attitudes) after

working with an energy-envionment simulator, what are




L%

the probabilities associated with these types of'changesz
Y
3. What type of response do people give when asked to summarize

cA

their point of view concerning the energy situation?

DESIGNoAND PROCEDURES  \_

et

S1nce a primary goal of this study was to investigate changes in

~

energy-related attitudes resulting from a personts intefaction with an
energy-envirorment simuiater, it was necessary to deve1op a mechanism

to obtain the requirad data. After a cors1pera+1on of the time constraints

)

generally associated with the simulator workshops, it was decided that a
’ Pd

& . ' .
éhort opinion survey wsuld best fit the needs of the study. . -~ . -

Originaliy this survey contained “cur Likert-type statements and one
open-ended question; howzver, it was soon expanded by adding two additipna1
sta emonts. The six statements were selected because of their general

nature and because of their clese relationship to the concepts comprising

the simutation. Thege statements inciude such things as the influence of
. A 4

noonization grﬂwth rates upon energyv-relatad problems, the rate,of -

~

tech~clsgicat dzvelopmert, the role of coal in helping tc overcome an
ene=qv. shortage, America's use of w .Tj’vde energy resources, and the

existance of ar energ ﬂrcb?em in the w ild ‘today. (A copy of the entire

=

survey is included 25 Appendix B.) g, -

After the survey instrument was developed and tested, several citizen's ~

wnrkshops were 1cent1f1ed sc that the participants would include elementary

teachers, secondary, science teachers, 2izme eritary majors, and arts and

science m aj rs. FEach workshop lasted approximately one hour. At the

3 | . -
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“interact, within a semi-structured sétting{ With tne simulator.

o~

beginning of the hour, each participant was asked to respond to the survey.

The next 15 minutes involved an-introduction tg the operation of the ‘ .

. simulator (analogue cohpufer)‘followed by apbrﬁXimateTy ]5 minutes of

demonstrations. The remainder of the hour wqé used by’fﬁE‘Da:Eicipants to

Interaction waS?ihcomp1ished by the use of "lap boards" which
contained several of the computer's essentiail controls. Approximately

4-6 students shared each lap board and each of these groups represented

a "country". Each group was free to manipulate the 31 energy-related \,

v

variables as it deemed necessary. Thrcugh the use of long extension |

cords these. 1ap boards were "plugged into" the computer which reacted

.according to the sum ¢f the demands placed upon it by the "countries".

At the gnd of the hcur, each participant was again asked to complete
the gsﬁnion sd?vey. Codes and/or rames were used sc that pre and post ‘
data could be matched for ény given in**vidua?. The sign test as .
descr1bed by S1eae1 (9} was used tc aet erm1ne the prcbab1 ities associated

with the changes of Group aut1tuoe<'and t- +est< were used to compare mean

£

_sccres of several groups.

RESULTS C. : | -

The data in Table 7 was "a+h@red prior to any treatment, and it may
~
be used to answer research quest1on number one. It may be seen from this

table that 96% of the people surveyed either agree or strongly a Fee that k/\
there is an energy prob]em existing ir the world today The data a1so .' _
indicate that most (88%; cf the pesze feel that therer1s someth1ng that -
N / -
~
i0



R
the average consumer can do to help reduce such a Rpr]em. Hoﬁe&er, the
people do not seem to understand the role of popu1atioh.growth rates upon
' the energy situation nor do they understand the time frame needed for new
technology (at current rates of deye1opment) to become available on a |

large scale.

The sign-test data in Table 1 are useful in examining ghe second
research question which deals with the probabilities éssociated with an
opinion chénge once such a change occurs. When examining theraéta by
group, one.can see that group two (elementary teacﬁers) has the greatest
significance ass&éiated with their a£tifude .- ~es. One can also gee
'thaf the att1fude changes re1;ted to ijert-statements one and three
‘have greater'significance than do the changes related to the cther
statements. o

When asked to sdmmarize their point cf view ccncerning the energy
situaégon, (research question number three) most of the respondants jave
a view which was judged tc be a “Sb;j}ive" attitude. For the purtg;os
of_this study a "positive" attitude wés defined as one which would support

1]

scund consevvatisr practices

‘the enargy 5r6b?em and makes
of the situation. Althougk ¢
"Energy will last forever" cr "The technoiogy*of o.r times _has prcvided us
1_ with enough energy to last in my lifetime, and so I am not worriec ', the
majority of the responsestwere simj1ar to the following 1) "The ‘act exists
that we are gcing to run out cf fo;§i1 fuels, so we need to deveiop an
alternative source of eéergy“ Z3 1 fee? -that the energy problem which

/
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_exists mdst be'sojved by cooperation between the average consumer and the

big business comglex." \3) "More people need to be made aware of the énergy

situation ;;om a oint of view.
An analysis of each 1ndividua1's:"befpre" and "after" view of the
energy situation indicated that a gréat majority_(over 90%) of the people
do not change their general view, even though they may have drastically
changed their view of a sgecific fSSue”as measured‘by their responses.to
the Likert-type st&temenfs. 'Forlﬁhbse individuals who did chan@é tﬁeir
general view, the change waslfrequent]y in a "positive" direction. The
sign test probability associated with ;hié change was 0.109.
The data in Tables 2-5 may be'uééd to investfgateyfhé €jrst four
null hypotheses. These hypctheses are 511 re1ating to attitude changes as
\ the result of working with the energy-environmentaJ.simu1ator; With the :
exception of the e]émentéry té%chers_who-had significént’pre;bost opinion -
changes for each.Likert—tjbe,statement, the rejection-of the nuil hypo;hesis
will depend upon which specific attitude (Likert-type statement) is being
~ considered.. However, if one examings tne twenéy pessible cases {totals
£ezm Ta51es 2-§)-it mav be seen the* signifitant attitudg changes occured in
fourteen instances.(70%).
Hypotheses 5 and 6,compére elementary and seEondary téachers with respecf_:
to %heir attitudes both before and after working with the energy-envi;ohment

' simulator. The data from Table.6 does not permit the rejection of ejther

-of the last two hypotheses. | ' Sl
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TABLE ] - S1gn Test Probabﬂ1t1es assoc1ated mth the opinion cha@ of - ‘,

o~ “four’ groups of people-for each of six Likert- t_ype statements ) < oA
S _ _. = ' E‘iementary } \ E
Lo T v Senior H1gh . E‘lementary Science . Arts & Science
PRE kert Statement Science * ~— Teachers  Methods College =%
© _- MNumber.  Teachers (7-12) _ (K-6) Students  _ Stidents &
T e f&_‘?-' o082 e '<002\<Sman no.os ?\
.. f.: .: . . ,;' o N - . . 3-—:* s E 'r ‘ - 3 . . - - .. .
. ) - - _. " . 2 . ‘ S . 34-«4 Y, : o - ;3;.006 .363 - B ;..' .‘ ~..254 ) ‘-‘f":: R4
. - © . Y, ; . - T | ’
' 3. .. = .’oqs_' T = .001  .006 . .;)}e
" 4 . .00 . . ., .048  smalln - .291
O . e L L , }
S~ 5" No Data* .  No Data* =~ .274 .006
6 “No Data* No Data* .006 & - ¢ 15T
*Statements 5 and 6 wers not included in this survey. '
~ N\
. :
/ | ) N\
» o -
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. TABLE 2 - Pa1red t values ‘calculated from pre and post- treatment op1mon
surveys . for Semor l-hgh Science Teachers
0 Group . "X - \\ _ s | t-
7 . 7T 77 Statement Number One.
oo N Pre Tz T sy ag _
—— . st o LA \o\.47 " 3.35% ©
e N Statement Numbg@ WO ‘
17 S 2.4 _ -~ 0.94 |
w7 2.35 ¥~ 1.7 0.94 -
‘Statement “NumBer_Th,ree C
7 2e 1.28
17 2.35 - 1.1 - 2.95%
< . N :
' Statement Number Four -
A7 . 2.59 - 1.12
Post 17 o265 1.73 0.72
*p < .05 (one-tailed test) 3 T .
s - ,
f
b -
\ 0 Q§
- ~7
“ B (
- 14 & S
q \. .
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TABLE 3 - Paired.t values calculated from pre and post-treatment op1n1onﬁlfa‘

surveys for Elementary Teachers.
) -, ’
Group - . X ' % ~S t .

J‘

? ~
‘ . Statement Number One

0.72
‘ 15.63 ‘>

© 8,23,
 4.53

Statement Number Two. j{/ ‘_ ,’ L ;‘—_;“'

!

3 Statement Number Three e

Pre {: T a3 3.00 1.07. .
. ' /T _ : .,gv‘\\
Post 13\ . 2.02 0.83 6 25*

.
i

/ . . Statement Number Four
1.20
1.16

2.47 -

Pre 7 43 (
' - ,
2:07

Post T4 2.82* ! &

*p < .05 (one-tailed test)
*L\_ﬁ;~‘ 13

L
“4,

2t

s - R
<i\* 43 223 7 100 T
£ N a3 1,98 1 1.08 2.01
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TABLE 4 - Paired t values ca1cu1ated from pre and post treatment op1n1on -
surveys. for ETementary Science Methods Students

1

’.{o?p X - s . y t\;—;/;
\ng\f{;V%f Statement Number One _
~ Pre 19° 4. 38 . 0.51 _
Post 19 4.79 0.42 2.To*
> — =S . iy
- | \Stétement}yuhber'Two
Pre s - 163 ° . 0.60 o
Posty - 19 1.68 0.95 ~ 0.2
_ 'Statement Number Thfee .
Pré 19 - 2.53 0.96
Post 19 1.79 0.92 2.58%
o ) - —
Statement Number Four
Pre s+ L 19 2.00 0.82
Post 19 1.74 % 0.73
‘ " Statement Number Five
e ‘19 a1  0.94
" Post 19 4.05 1.03 0.20
. . Statement Number Six
* pre R TE 3.1 1.05
= post 19 2.16 0.96 % 3.5
. *p/ < .05 (one-tei]ed test) .
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TABLE 5 - Paired t values calculated from pre and post—treatment opinion .' v
surveys for Arts and Sc1ence college students - s .
< .
Group - n - X . s . - Lt
s o Ny L
-8 ~ " £ i
, Statement Number One R S
Pre . 25 ' 4.08 o
Postls 25 4.40 o7 - i 2.32%
S . L [ A
i o IR Staigr}ent.,.NumBei:'Tv-lo ‘f |
" ore- 28 1.92 L, 0.8 “ |
~ ST ’E o
Post N5 . 1.80 7 - 0.65 C 100
. = .
» Statement Number Three —/ '
Pre .. 25" 336 - 0.70 |
Post ' 25 “2.68- . . 1.08 . 2.80*
_ S P * Statement: Number !-'c_mr ’
. Pre 25 2.12 -~ 0.97
& ' o | e ¥ \
_Post 25 Yy ,z08 .-\ . 1000 s o 0.00
‘ S'_t_aten-ien't; Numb&r Five ‘
’ I T, . o ) .
Pre 25 806 - " 075
: Post - 25 - 4.64 . 0.9 . 2.86*
) Sfatement Number Six -
Pre c 25 . 2.6 . .- 0.8
- Post 25 224 o0 .S
*p < .08

“
(, -
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. . TABLE 6 - A summary of t\test values. for the op1n1on survey compamsons
~y - between E1ementary and Secondary Teachers.

- . ' v
e T B . Pre-Treatment’-
. ‘ E1ementar_y Teachers (n=43) Secondary Teachers (n-17)
- N0 Statement - X S : X - s . *t-value
| 1 423 0.72 .- 4.41- © 051 1.09
., y 2 223 1.0 2.8 ~0.94  0.66
R -3 \ 3.00 17 0 2.82 " 1.24  0.53
) = g 2.47 .. 120 . 2.59 1.12 0.37
i . . ‘.
- . . N :
i . . ‘ -Post-Treatment "
. . . . ‘% -' 3 . A . .
."\’ . ot - T . o - . . . ) ( . I ‘.I.l S
o1 e 063 47 N '.“?4..47‘ BN
: 2 ~1.98 - - 1.08 . - 2.3% 1.7 1.13
3 .2.02  -0.83.4 235 NAaT L1
' 2.07 .~ 1.6 * 2.65 - . 1.73 - 1.2
*p < .05 when t > 2.07 ' ﬁi .
. ' ) ‘
. o; . 3 A
S
N; M
o ‘
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TABLE 7 - A-summary, of: the responses made by approx1mate1y 130 people
- to six L1kert—type statements.

-

S % Disagree or % AQrée or
Statement _ Strongly % No - Strongly
-z , .. Disagree Opinion ‘Agree.

1: There is an energy problem exist- * 3 P - 96
ing in the world today. . ) ‘ : L .
. _ S~ . : ’ .
2. Even if an energy problem exists, 88 ] B |
7 there is very little that the . : S ~
.average consumer can do to- he]p A ; T
. reduce the prob]em. ‘e ‘ . o o
3. At current rates of research and, <7 B 16" - 50
development, new technology will ) T

S~ - soon (25 years or less) provide _ .
: us with safe, large-scale oy . ‘
solutions to the much d1scussed
energy problem.

b 4

5.

. 4, Popu1at10n growth rates have only 69 1 : 30
s 11 influence on energy-related '
prob ems.
“5._'Americans use more than their T . 5 n oy 84

“fair share" of the world's.
" energy resources.

<Rt e L

6. The use of caal ‘couid be a Tong- 43 © - », 14 - . 43
. term solution to the energy probiem. : j
- S _ ~N e N .
S - o\
, P o x
’ ~
= - :




DISCUSSION AND CONCLUSIONS ' | R

‘o

K The focus of this study has beenm up0n the changes of att1tudes of four.

= -
£

. j .
groups of Qeop]e_(e]ementary teachers, sec0ndary science teachers, elementary “.

N N ] P -,
majors, and arts and science majors) after having worked with an-energy-
: ) patats , = R :
environment simulator fop approximately one hour. s

“~

The data indicate that sign1f1cant changes do occur as a result of’the

one hour presentation Since the simulator was the focus of the{presentation,

it is reasonable t6-conclude that it was respons1b1e at 1east in part, for _
the attitudinal changes which occured. - As Qu1nn (4) demonstrated, the use
of a pretest may tself become part of the 1earning exper1en§; EHowever,
pilot stud1es have 1nd1cated ¥,§t th1s is not a major factor in this study

Further, Crater (5) has demonstrated that an increase in know]edge does not

.
L

_ automatically.result in increases or decreases in attitude scores. In fact,

he’ reported thét an increase in knowledge of. nuclear energy was not

Laccoﬁpanied by either'a favorable or unfavorable-change in attitude.

The data also suggest that when examining attftudes it is necessary to

distinguish betwegn a general‘attitude and a SbeCificiattitude reIating'td

a very narrow topic. In this study the treatment did not cause any

. s1gn1f1cant changes in genera 1 attitudes; howe/er changes in att1tudes

ré]atrng to specific issues after the treatment were very common. Eurther,

. the sign test data suggest that the'probabi1ities associated with opiniag

changes are closely re19ted td'the‘natUre of: the specific issue..
As pointed out in the resu]ts the elementary teachers had the greatest

s1gn1f1cance assaciated with their attitude changes The reason for this is

~
~

" not certain, however, it has been suggested that familiarity w1th the Jssues

may be an important fact0r. Future stud1es will 1nvest1gate this general

; S T e :
- v A ) - #}\ .
% -

e /4
a

.o

T
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A .
© question. ¢ .
A1thougﬁ.many of the elementary teachers taught some science,,they
/1d—not con51der themse1ves science teachers For the most.part, their
L science background was 11m1ted to one or two science courses which the}
\

\ took in co]]ege The secondary teachers were all certified ‘to teach. science,

—d///ﬁ\\///)and their bacfground in  that area was EXtens1ve It was interesting to note

¢ - that even with this major d1fferencé3‘the treatment had virtually the same

effect upon both groups of*teachers Further, the1r pre-treatment att1tudes

~

.

. were not s1gn1f1cant1y d1fferent nor were their post -treatment ‘attitudes

signlf1cant1y different from each other. If th1s "trend" (to affect pe0p1e

.

g w1th 51gn1f1cant1y d1f?érent backgrounds in sc1ence in much the same mannér)‘.

cont1nues, it wou1d increase the potent1a1 use of th1s type of presentat1on

2

F1na11y, the data 1nd1cate that teachers and co11ege students are.very
_aWare of the energy problem.  Further,- they feel that 1ndﬂv1dua1s_can be
. part/o;.the solution. It wou1d-appear that these "groups of people cou1d
' he of great service to the country by "spreading the word". However, many
- of them (even'the science teachers) have attitudes which suggest the need
for additiona1.training in-the area of energy-environment-problems and
\possdb1e so1utions;\,0ne possih1e method'of achieving this end wou1d be
through the use of an energy-environment simulator in an expanded training

sess1on Add1tiona1 thought toward this and other approaches is recommended.

Appendix C conta1ns the names of peop1e in your area to contact for a

phesentation and/or demonstrat1on

R
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A | _ .23
Male | Female \ - Science Teacher?

ENERGY OPINIONS

Instructions: For each statement please circle the term which best describes the
degree to which you agree or disagree with the statement.

1. There is an energy problem existing in the wd;ld today. _ a
STRONGLY DISAGREE DISAGREE NO-OPINION AGREE  .STRONGLY AGREE

2. Even if an energy’. prdb1em exists, there is very 11tt1e that the average consumer
~ can do to help reduce»the prob]em

STRONGLY DISAGREE DISAGREE NO OPINION .AGREE STRONGLY AGREE

I

3. At current Lates of research and development, new technology will soon (25 _years
or. 1ess) prov1de us w1th safe, large-scale soTut1ons to the much d1scussed -

energy prob]em

STRONGLY' DISAGREE DISAGREE ' NOJOPINION | AGREE ~ STRONGLY AGREE
4; Popu]atiog,growth rates have on1y a small 1nf1uence on energy- re]ated problems.
STRONGLY p;§AGREE, DISAGREE - NO OPINION " AGREE  STRONGLY AGREE (
5. ‘Americansséée more than their "fairfsharé" of the wor]d'é energy resburces.
STRONGLY Di§§§REE DISAGREE _ NO OPINION ~ AGREE  STRONGLY AGREE
6. The use of coal could be a Tong-term so1ut1on to the energy prob]em
STRONGLY DISAGREE DISAGREE NO OPINION AGREE STORNGLY AGREE ~

7. Please write one sentence which'you feel represents and summarizes your pOint
of view concerning the much-discussed energy situation.
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Citizens' Workshops are educatronal programs that give citizens an opportunity to learn more about
energy and environmental nee;ds and problems. Participants get a chance to try their hand at solving

. 'some of the -energy-envrronméﬁ problems facing the natlon today by using ar\jnergy-Envnronment
Slmulator n . .

/

THE ENERGY-ENVIHONMENT SIMULATOR : \

The Energy-Envrronment Simulator is a specially designed analog computer that simulates real-world
conditions. Energy resources, energy demands, and environmental effects are programmed into the
‘electronic device. As the clock speeds time ley at the rate of a century a minute, participants must make
_ decisions about the allocation of energy resources. They do this by operating cgntrols on remote panels
in response to the changing situation. The simulator constantly translates these commands into new,
c0nd|t|ons The sequence contrnues until all the fossil fuels are exhausted—and the game ends. ’

THE WORKSHOPS v

The workshops now being scheduled have as many as three parts: (1) a slide orientation deallng with

the basic facts related to energy problems (2;,a decrslon -making game played by participants using the -
= Energy-Environment Simulator to observe theeﬁects of a wide.range -of decisions involving energy use

and environmental protection; and (3) a feedback session where questions raised by the- program are

discussed.

PLANNING A WORKSHOP .

Any organization may plan a workshop, which-will be scheduled when equrpment and personnel are
available. The ideal number is 25-35 participants, which gives each person a chance to work with the .
Energy-Environment Simulator. More participants can be accommodated, ‘however, and the program
has been conducted for as many as 1600. There is no cost for participating in workshops but occasion-
ally a sponsoring organlzation may be asked to pay the workshop leader's transportation and expenses:
Each workshop may last from 1 to 3 hours, depending upon the type of program and the amount of time
it takes for the discussion. Abbreviated programs can be arranged where time-is limited. In service
- clubs, for example, that meet during the n hour, the program may srmply consist of a brief discus-
sron and a demonstration of the Energy-Envifronment Simulator. - . . : :

SPONSORSHIP

Citizens’ Workshops are operated for the U.S. Department. of Energy by selected educational and re-
search institutions. The activities -of these institutions are coordinated by the Northwest College and
Unlversrty Association for Science located in Richiand, Washlngton One of a number of public informa-
.tion programs sponsored by the DOE, Citizens’ Workshops are designed to create an awareness of cur-
rent enérgy problems; possible solutions and environmental consequences. Leaders are encouraged to
present facts in'a responsible manner and to avoid the advocacy of special “solutions’ or ‘“‘causes.”
With an emphasis upon the broad perspectnve, Citizens’ Workshops are concerned with the total energy

picture. i ] : R

- HOST REQUIREMENTS - e
Local organizations w|sh|ng to sponsor a workshop are asked to provide a suxtable place for the work-

. shop and to support the program by encouraging its members to participate. Since timely publicity will
. amplify the educational effect of the workshop, sponsors are requested to assist'in. publicity arrange-
ments such as contacting the media, scheduling interviews with the workshop leader, and arranging
local coverage. The workshop leader will furnish publicity materialis.

..d ] 28 "‘-.




Citizens’ ‘Workshops
| on Energy, -
. and the Env1ronment

~ T

NP LW el AR,

Dr. MERLE FISHER Kansas

Citizens' Workshop . Dr. SUKHBIR MAHAJAN

To arrange for a Citizens' Work- California St. U./Sacramento Ricks C. Prof. RAY HIGHTOWER:
shop. presentation, contact the Physics Department ) ‘Rexburg, 1D 83440 Kansas St. U.
"workshop leader nearest you. Sacramento, CA 85819 _(208) 356-2563 ‘Nuglear Engineering
(The workshop leader nearest (916) 454-6245 ; . T Department

to you may be in a neighboring : : Mr. ROY TAYLOR - Manhattan, KS 66505
state.) _ Dr. NORMAN CONGER - Mr. LARRY WILLIAMS (913) 532-5624

Fullerton C. U. Idaho .
Additional assistance is _avail- - 321 £. Chapman Avenue Dept. of A%ricultural Engineering Kentucky
able from: Fullerton. CA 92634 Moscow, ID 83843 Dr. EDMUND G. DEAL

DR. JOHN YEGGE

DR. GARY SCHOEPFLIN
- NORCUS ‘

"~ 100 Sprout Rd.

(714)871-8000 Ext. 269

Dr. GERALD THOMAS
San Francisco St. U. -

Department of Chemistry
San Francisco, CA 94132

(208) 885-6182

.

mmons

Mr A.B.KRISCIUNAS |

Dr. PERRY WIGLEY
Eastern Kentucky U.
Department of Geology
Richmond, KY 40475
(606) 622-2706

Richland, WA 99352
(509) 946-3588 %onne National Laboratory
(415) 469-1233 or 637-4172 South Cass Avenue
- or . . Argonne, IL 60433
c°|°rad° ) (3 2) 739-7711 ' Ext. 4591
Capt. RONALD CHANNELL " (312} 972-2773 or -2770 .
Capt. RONALD E. WATRUS Mr. DON RODERICK

Dr. WILLIAM JENKINS
Westem Kentucky U.
Department of Government
Bowling Green. KY 42101

" Office of Public'Affairs
(502) 745-4558

{Communication

- Services) . i
/ -U. S. Department of Energy B:g:A/I\rif o'_[g?c/;caggg)gg;c B(:So lllinois Office of Education Louisiana -
Washington, D. C. 20545 80840 . i : . ;OO_N.rIsItd S,t[egén., l.Mr TROY gic&LiEEN
(301) 353-4357 K . pringfield, ouisiana St
; (303) 472-2385 or -2960 (217)°782-0360 N Baton Rouge, LA-70803
C . ™ (504) 388-2037 or -2821
Florida . Dr. ALLEN D. WEAVER . :
Alabama ,l_?lr %EaRT@g:% VEINTl;EI U Fr;l:rmemolllint)is u. Maine
ori nological U. sics Departm Dr. JOLYON SPROWLES
Dr MARLLIN L. SIMON P.0. Box 25000 Dexalb, IL 80115 : Bates C.
VPO Oriando. FL 32816" (815) 753-1859 ' Lewiston, ME 04240

Dept. of Physics

Auburn, AL'36830 * (305) 275-2416

(207) 784-4141

. (605) 8264264 Georgla bson B DALE BALES Maiend ot
Alaska D THOMAS RICHARDSON Andorson G, ’-MamandM' H

North Georgia C.

Mr.JAMES FREDRICKSON
Dahlonega. GA 3@533

Alaska St. Division of Energy Physics Department

Anderson, IN 46011 Dept of Agricultural Engine

College Park, MD 2Q742

and Power Development (404) 864-3391 . .
Anchorage, Ak %ldg Dr. GORDON KILPATRICK (317) B9850 (301) 454-301
*Anchorage, AK 99501 r.
(907) 277-7641 Truett-McConnell C. mglx/;LJJEglgo%:gton Massachusetts
[ P.0. Box 35 Morrison Hall 103 MAXYNE SCHNEIDER. SS..
Arizona Cleveland, GA 30528 . Bloomington, IN 47401 C. of Our Lady of the EIims

Chicopee, MA 0101

Dr. RAYMOND TAMPPARI
(413) 598-8351, Ext. 25

. (404) 865-2134 or -3825
- Northern Arizona U. .

(812) 337-9785 .

Box 5640 = : = s :
Hawaii Dr.JAMES & _WATY
‘ friipate ot + Dr. PATRICK TAKAHASHI Indiana U./South Bend Qr EETERBALL
602) U, Hawaii/Manoa Division of Arts & Sciences Westiield. MA 01085

1825 Northside Boulevard

2540 Dole Street -3311, Ext. 310

U. Arizona W, »
Cosuncxl for Environmental (808) 948-8301 , (218) 237-4233 ANYW KLINE
tudies , .
X Coliege of Agriculture idaho ?;YE,I}YJER NUSSBAUM Lansing Community C.
) ngzsogs:% 58756721 lédrs. EELAUMAE WINANS Upland. N 46989 n Seer;n?/;rechnology Dej
(602} 884- oise St. U. X apital Avenue
. 1910 University Drive : . (817) 898-2751. Ext. 233 or 354 Lansmg Ml 48914 ]
Arkansas _ Boise, ID 83707 (517) 373-9975 or -7013 ®
Dr. DAN MATHEWS (208) 385-1172 : lowa .
U. Arkansas Mr. MICHAEL LINN Dr. THOMAS ELLIS

Michigan Technolo icaIU..
_ Houghton, Mi. 4933 ’
" (906) 487-2270

Dr. DAVID SOKOLOFF

U. Michigan/Dearbam .

C. of Arts, Sciences,and Lett
4901 Evergreen Road
Dearborn. M1 48128

Des Moines Center of Science
& Industry

4500 Grand Avenue

Des Moines, |A 50312

(515) 274-4138

Dr. LELAND WILSON
U. Northern lowa .
Chemistry Department ,

Mr. WALLY DRISCOLL |
Energy & Man's Environment
115 N. Polk

Moscow, ID 83843

(208) 882-0397 -

Dr. FRED ROSE
idaho St. U.

. Graduate Institute of Technology
T P.0.Box 3017
. . Little Rock, AR 72203
(501) 375-7247

California
Dr. JOHN HUSEBY
Catlifornia St. U./Chico,

- Computer Center = Biology Department
t Chico, CA 95929 Pocatello, ID 83201 . Cedar Falls, 1A 50613 (313) 271-2300, Ext. 369 or,
x ~ (916) 895-5337 (208) 236-2650 .- . ~ = (319) 273-2059 : . ‘ Ext. 309
(S ~ . - - ..
. N - 4 - ! .
LERIC__ : - . —
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A

* Operated by

The Northwest College and Umver31ty

Assomatlon for Science A
b) s
anesota - Nevada . Dr. RUDY GERLACH ' South Carolina
Dr. RICHARD MEIEROTTO Dr. ROBERT McKEE MuskingumC. - Dr. BILL YARBOROUGH
C.1f St. Thomas U. Nevada/Reno New Concord, OH 43734 PresbyterianC. -
2115 Summit Avenue Mechanical Engineering (614) 826-8234 Math- ics Dept.
St. Paul, MN 55105 Reno, NV 8950 - Clinton, SC 29325
(612) 647-5000 (702) 784-6880 - \9vr' NEIESON SARTORIS (803) 833-2820, Ext. 322
ittenber .
Dr. CHET SAUTTER New Hampshire , : Springfield, OH 45501 Mr. D. M. PEEK
Concordia C. Mr. WILLIAM A. HATT . (513) 327-7432 Savannah River Operations
P "{s'“ Department New England C. Office
. 501 South Bth Street Henniker, NH 03242 Oklahoma -. P.0. Box A
' M?th;;g MN 56560 _(603) 428-2338 . Dr. JEROME McCOY * Aiken, SC 29801
{218) 299-4611 : Or. ROBERT H F- ey g Tulsa ‘P (803) 824-6331, Ext. 2889
r. .FR epartment of Physics
Mr. DAVID FRADIN Plymouth St. C. Tulsa, OK 74104 South Dakota

« Environmental Balance
.. Association
1030 Minnesota Building
- St. Paul, MN 55101 -
(612) 222-1845

Mississippi
Dr. JACK CARROLL
Mississippi St. U.
P.O. Box 5406
Mississippi State, MS 39762
(601) 325-3131

Missouri -

Dr. DENMAN EVANS
Northeast Missouri S1. U
Science Division
Kirksvilie, MO 63501
(816) 665-5121-, Ext. 7204

Dr. WALTER MEYER
Dr. WILLIAM MILLER
U. Missouri/Columbia
1026 Engineering

- Columbia, MO 65201
(314) 882-3550 )

Dr. ALBERT E. BOLON
U. Missouri/Rolla. -

- ¢/o Energy Simutator »
Rotla, MO 65401

(314) 341-4720

Dr. CHARLES GRANGER

U. MissourySt. Louis
3 8001 Natural Brid e

St. Louis, MO 631

(314) 453-5811

Aonfana
Mr. THOMAS H. PELLETIER
Montana Energy Research and
Development institute
" P.O. Box 3809
Butte, MT 59701 -
'(406) 494-4569 :

Dr. LARRY KIRKPATRICK
Montana St. U. "
Department of Phys:cs

. -Bozeman, MT 59715
(406) 994-3614 or -4912

Ipbraska . -
*Mr. DEAN METZ .
" Wayne St.C.
- ‘Physics Department
. Wayne, NB 68787 . - ’
" (4021 375-2200, Ext. 358 .
Q . T

- ment and

Plymouth, NH 03264 .
(603) 536-1550, Ext. 324

New Mexico ~ .
Mr. WILSON POLLARD
National Atomic Museum

. Albuquerque, NM 87115 '
(50?) 264-4223 or -8443

Dr. RONALD KNIEF

U. New Mexico

Dept. of Chem. & Nuclear
ngineering :

Albuguerque, NM 87131

(505) 277-5431

New York
Dr. PAUL KRAMER
C.W.PostC.
Physics Depariment
Greenvale, NY 11548
(516) 299-2495

Ms. JOAN MUNZER

New York Hall of Science

P.O. Box 1032, Flushing
Meadow Park

Flushing, NY 11352

(212) 699-9400

Dr. PETER DRAGO
JU.S. Merchant Marine Academy

~

-~ 'Steamboat Road .

, Kings Point, NY 11024,
I (516) 482-8200

North Carolina
Dr. JOSE D'ARRUDA
Pembroke St. U.
Department of Physics

+ Pembroke, NC 28372
" (919) 521-4214, Ext. 247

‘North Dakota

Dr. DWIGHT CONNOR

North Dakota Energy Manage-
onservation Office
1533 North 12th Street
Bismarck, ND 58501 -
(701) 224-2250

Ohio
Mr. RICHA%D STAGUAcf:‘JO
hoga Communi
1 1"3'00 Pleasant Valley Road
Parma, OH 443130
{216) B45-4000, Ext. 300

{918) 939-6351, Ext. 515

Oregon
Mr. HAROLD WIK .
Beaverton Schools
Box 200
Beaverton, OR 97005
(503) 649-0467

-Dr. RICHARD HERMENS .
Dr. KENDALL BAXTER
Eastemn Oregon St. U. -
LaGrande, OR 97850
(503) 963-2171, Ext 322

Dr. ED FLORANCE =
Lewis & Clark C.

1

0615 S.W: Palatine Hill Road

Portland, OR 97219
(503) 244-6161, Ext. 316

Ms. SARAH ASBY

Oregon Museum of Science .

C- and Industry
4015S.W. Canyon Road
Portland, OR 97221
(503) 248-5920

Dr. GILES MALOFF
Oregon St. U.

Math Department
Corvallis, OR 97331
(503) 754-4686

Dr. DAVID CLARK

* Portland St. U.
P.O. Box 751
Portland, OR 97207
(503) 229-4240

Pennsylvania
Mr. GUNTHER COHN
Franklin Institute

Benjamin Franklin Parkway

Philadelphia, PA 19103
(215) 448-1236 .

“Dr. FRANK FAZIO
Indiana U. of Pennsylvania-
230 Weyandt Hall :
indiang, PA 51701
(412).357-2364

Dr. DAVID DUNLOP

U. Pitisburgh/Johnstown

112 Biddle Hall

Johnstown, PA 15904

(814) 266-9661, Ext. 342
: .

‘Dr. HENRY GEHRKE
South Dakota St. U
Dept. of Chemistry

Brookings, SD 57007,
/\\(G:S) 688-51 51 ,
Tennessee i

Prof. HENRY RANSOM .
U. Tennessee/Chattanooga
Physics Dept.
Chattanooga, TN 37401
(615) 755-4257 or -4545
Texas
Dr. KERBY LaPRADE
East Texas St. U.
Department of Earth Sciences
Commerce, TX 75428
(214) 468-2245

Dr. MIKE LOWENSTEIN
Navarro C

Box 1170

Corsicana, TX 75110
(214) 874-6501

Dr. ROBERT M. JONES

Dr. JOHN STEINBRINK

U. Houston/Clear Lake City
2700 Bay Area Boulevard
Houston, TX 77058

(713) 488-9290
Utah ‘,\

Mr. JAMES BYRNE'

Dr. GARY SANDQUIST -

U. Utah -

Mechanical Engineering
Department

Salt Lake City, UT 84112 °

(801) 581-7372 -

virginia
Dr. DALE METCALF
- U. Virginia !
P.O. Box 3901, Unuversﬂy
- -Station -
Charlottesviite, VA 22901
(804) 924-7136

Dr. SAM BAWEN
. Virginia Polytechnic Institute
and State University
107 Robeson Hall .
- Blacksburg, VA 24061
(703) 951-6518 .- -

" an -




wWashington
Ms. DOROTHY DAY "\
Mr. CHUCK ROBERTSON
.Bellevue Corhmunity C.
Division of Scuence
Bellevue, WA 8800
(206) 641- 232)%

Mr. ED PARENTS

Center for Environmental
Understanding

Box 332

Spokane, WA 99210 -

(509) 359-2355

Dr. JOHN ELLIS

Centralia C. .
‘Centraha WA 98531 <
(206) 736-9391 .

Dr. DALER. COMSTOCK

Central Washington U. 3

The Graduate School &
Research

Ellensburg WA 98926

(509) 963-3101

Dr. DONALD LYNCH
Columibia Basin C.
2600 North 20th
Pasco, WA 99301
(509) 547-0511

3
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Dr. GORDON MARTINEN
Mr.MIKE MERCER

Eastern Washington U.

Center for Economic Education
Chenay, WA 95004

(509) 359-2243 or -7021

Hanford Science Center
Richland, WA 99352
(509) 842-6374

Dr. JOEL SCAAF

Lower Columbia C.

Longview, WA 98632

(206) 577-2357 . *

Dr. JOHN HERZOG
Pacific LutheranU. ~
Math Department =~ -
Tacoma, WA 98447

(206) 531-6900, Ext. 895

Mr. DAVE TAYLOR «
Pacific Science Center

200 2nd Avenue N. ™\
Seattle, WA 88109 |
(206) 624-8140 =

«

DrBARRY HYMAN.

U. Washington .

316 Guggenheim FS-15
Seattle, WA 99164
(206) 503-7029

" Ms. LINDABOND

Washington St. Energy Office
157 So. Howard

" Spokane, WA 99204

(509) 456-6308

- Dr. DAVID R. STRONCK

Washington St. U.

Program in General Biology
Puliman, WA 89164

{509) 335-1628 or -8649

Waest Virglnia ’

Dr. RUDY FILEK

West Virginia U.

203 Coliseum

Center for Extension &
Continuing Education

Morgantown, WV 26505

(24 293-5691

Wisconsin

Dr. RICHARD BAYER
Dr. RAY WENDLAND

~ Carroll C.

Citizeps’ Workshops
nergy

on ]

Chemistry Depariment
Waukesha, Wi 53186
(414) 547-1211

and thé Env,u*onment
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Dr. NANCY SELL

U. Wisconsin/Green Bay

Coliege of Environmental
Sciences

Green Bay, Wi 54302

(414) 465-2371

Dr. DELL FYSTROM
U. Wisconson/La Crosse
Department of Physics

+ # Crosse. WI 54601

-(608) 785-8431 -
Dr. GEORGE KUNG: \

U. Wisconsin/Stevens Point
Deparnment of Mathematics
Stevens Point, Wl 54481
(715) 346-21§j :

<

Wyomi

yoming
Dr. JOHN STEADMAN

U. Wyoming

Box 3295, University Station
Laramie, WY 82071

(307) 766-6104
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