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ABSTRACT '
Examines the effects of a one-day Departmeant of

Enezgy sponsored workshop on the energy conservation attitudes of
four groups (N=60) of science teachers (K-8). Content incladed
information in the area of energy resources and earergy education.
Information was presented in the form of mini-lectures, slide
presentations, discussions, demonstrations, and hands-on astivities.
A pre/post 24 item Likert-type instrument was utilized with items
categorized into the following groups: (1) Business/Industry: (2)
Government; and (3) Personal/Individual. Significant changa2s in
overall pre/post scores occurred across the board. It was concluied
that workshops of this type can cause "positive™ shifts ia
participants attitudes toward energy related attitudes. (DS)
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THE EFFECTY ' A OME-DAY ENERGY WORKSHOP ON
SCIENCE TEACHER'S ~™ -.TUBES TOWARD ENERGY-RELATED TBPICS
Ghsectives: .

The primary purpose of thiv imweskigation—was to examine the: effect
ciza one-day Depdrtment of Encemy-ssmeored institute on—the chamges in
scmence teachers' attitudes tommrd-ewsrgy conservation. A secamd purpose
of=this study was to identify amd essmime attftude changes associsted:-with
timee major components (business/ixzimmtry, gomernment, amé peessmml) of ¢ -
sscyety which may be preceived-bwewe mdividual as having am imgact om ervam
apmservation programs.

Four-groups of teachers marticxpmesd in tmesstudy, ardor each wmms. the
soliien was:aRnined in terms = hewfoidming meill hypothesss:

1. Temeis no significamt diMisssrce in re=mean wadee of tie
tearter's overal] pre amd sasTtest o

2 Teeye s nosignificant - ffe- =xe o teemean waiie of<he
BWmcs pre and post Ve .up-scrses—ior "busamsss /indestry. "

“Here §iS px significamt 9 Seremce v thecmean wamme of-the
Teachibi 't are and post~"$sE smb-scores for "goivessent. "

¢: “Rere & m significamt & Mrence in themean yilime of the
=Ches=pre and posttmet ssb-scores for "persmal/individual."”

S. There s no significan #lTE=ence i1 the meam waluwe of-the
teachers pre and post Jet: sgores for the siaftemewt, "The energy
xrfsis is over."

6. There is no significantxti®Besence in the=mean widue of the
eacher’s pre and pest ==t scores for the-statesent, Se should
Taunch national prosrams—ix #¥nd new types =f amewrgy somrces."
Pracedures:

Ew & vember of 1979, we condact=d tour, one-day warlskops which provided

spﬁc #struction in the area of emeergy education figr sSementary and junior
high s:iera:e teachers. Teachers iwrtimsse workshops were=mb-grouped according
to 2= gmme level at which they tassist= Workshop I, l@ﬂgrade, Workshop II,
3rd=amf &h grades; Workshop 111, =Ehimnd 6th grades; ammll Workshop IV, 7th and
8th mgrades. )



The stated purpases of the workshops were: (1) o mrovide Sxementary
and junior high science =eachers with a2 commrehensiwe ®se of inﬁ'mation in
the arez ©~ energy restmrces and ®mergy’ =imeatfon; (=) “p provide the
particim=s with methed® , materials, amf activities taet would bezactively
applied ™ their science —Iassrooms.

The fmrmat of eachworksiop was similar amt includes lectures. slide
presentations, discussimns, demonstrations, amd hands-om=activitiz. Sewera]
games such as Energy Qu=st wewe mirodocsd 2nd projects sech as soiar cookers
were initiated. The comzew: -mcanded am Mristorical m=pective of aneergy
development (with an emphasis on peeroleum), U.S. energy pelicy, enercy
resources and demands, home weatine., and persomal -emergy msage.

Each school district imour resiom was iawited—to sesd one pamx:ma:t
to each workshop. Tme selecrTmmr @7 teachers was made by Brincipals =m other
school administrators.

A 24 item, Likert-type instrmment (&) was adminisiessr=s
the initial and termimal actiwity @ each warishop. Thes Satements orthe
instrument were categorized nto—tinrwe areas (Swi-groups) as follows:

(1) Business/Industry, (2) Gover-lt, and (3) Persona®fisdividual. Changes
in attitude as measured by these sub-Qrowss were analyzed using a correlates
t-test, and it was then possible it fettermine the relatiwe impact of each
sub-group on resulting changes Fwr zttitude.

Because of the comprehensive nature of stagtements eleven and twenty, ¥t
was determined that they would be amalyzesd separately as indicated by hypot@meses
five and six.

Results:
Correlated t-tests were used in the ameWsis of the pre and post test

scores, and as one can see from Table 1, e rhamges in overall zttitude were




Table 1. Summary of correlated t-test values derived from a 24-item
- Likert-type instrument designed to measure general attitude
shifts as well as shifts for each of three sub-sets of statements.
Overall Business/Industry Government Personal/Individual
Pre  Post Pre Post Pre-  Post Pre Post
Workshop I (N=12)
X 82.50 91.42 25.42 25.92 31.58 34.92 27.50 30.58
S 7.23 4.92 2.78 2.06 3.23 2.31 2.81 2.94
r 0.476 0.371 0.299 0.578
t -3.67 -0.62 -3.43 -4.04
p D.0039 0.5520 0.0057 0.0022
Workshop II (N=14)
X 85.43 93.79 24.71 26.21 32.50 35.47 28.21 32.00
S 3.56 3.47 2.23 2.01 2.53 2.34 2.55 2.45
0.383 0.495" 0.596 0.604
-7.77 -2.62 -5.22 -6.37
0.0000 0.0201 0.0003 0.0001
Workshop III (N=20)
X 84.70 95.65 24.35 27.95 32.70 36.25 27.65 32.45
s G.33 6.67 3.05- 3.38 4.29 3.45 3.53 1.99
r- -0.185 0.436 -0.393 -0.014
t -3.94 -3.40 -2.45 -5.27
p 0.0012 0.0033 . 0.0228 0.G001
Workshop IV (N=12)
X 85.00 91.58 25.08 27.25 32.33 34.42 27.58 29.92
S 4.71 | 7.04 2.97 3.93 2.67 3.45 2.86 4.14
0.804 0.675 | 0.644 0.653
t -5.31 -2.57 -2.69 -2.57
p 0.0004 - 0.0248 0.0200 . 0.0248
- 3 9



Table 2. Summary of correlated t-test values derived from responses to
statements number 17 and 20 of a Likert-type instrument
designed to measure attitudes with respect to energy-related

topics.
. Pre-test Post-test
Teacher's Grade _ _ Lews] of
Level N* X s X s r t-w=lue STEmET T Tcame

Statement 11

K-2 11 4.25 0.45 4.50 0.32 .19 T.34 -1

3-4 14 4.5 0.52 4.8 0.3 .36  2.62 o=

5;6 20 4.55 0:60 4.95 0.22 .21 3.00 s

7-8 12 4,25 0.87 4.58 0.51 .46 1.46 .1
Statement 20

K-2 11 4.55 0.52 4.82 0.40 .52 1.94 .05

3-4 14 4.57 0.51 4.71 0.47 .41 0.98 .1

5-6 20 4.56 0.94 4.96 0.22 .14 1.92 L

7-8 12 4.67 0.49 4.42 0.67 .18 -1.15 | |

*Some of the participants did not properly complete the attitude survey,
and hence, the sample size does not equal the number of participants.




very signif—mt for sach of #e="mmr-groups of tearsers. Alsofrom table 1,
it can be semm thzz =z =ignii=X= dh@nge in attitude for ezch of+he three
sub-sets (Buskess/Imamsirw, = -ermEnt, and PersonalZIndividual)' cc—rred
in all of the zromps with tw=%&xeption of the business/industry su==pre

in workshop _

Correla=>" t-test awales=- of szatement number -eSeven (The emergy cris's
is over.) ant——=tement :-umiEertwaty (We should launch national programs t -
find new eneray sources.) ic smmsmrized in table 2. =t may be seen imt .11
but one of the croups sh:ft=d ~<adr attitude concerning these two fssms = a
“positive" dire=—fon; however, pmly 50% of the shifts were s;tatisticaﬂ! '
significant (= lewsi! or grestesr).

Discussions amd Conclusions: )

One concle=ion i that sigwificant changes in attitude occur &= a result
of participzitmx in & warkshog such as the one described in this pamer. This
finding is sompcrted Ny Fazio amd Dunlop (1) and .Dunlop (2) who reperted
éogn‘?tive anci~ :titmdimal gains Tor several groups of individuals weks were
"exposed" to—<=sentat-ions which used thé Department of Energy's Citizen's
Workshop astixb==sis for the instruction.

Since a==gsdénad changes relating to the sub-sets of businessliuétry,
government, andsgessomal/individual were all similar and significant «(sne
exception was the mb-set of business/industry for workshop I), it apmears that
the overall chamge “i» attitude was not the resu!t of just one subset. _n other
words, the partZcipamfs changed their attitudes in a similar manner tmsard all
three subsets examimed. This suggests that a workshop such as the om== conducted

will be equally valuable in changing teachers' attitudes toward busimess/industry,



government, and persomal/individual responsibilities for emergy conservation.

As mentioned in the results and &% can be seen frowtable 2, all but one
of the groups demonstrates a positive siETTt in their at=Stmse with respect to
statements 11 and 20; tewsewer, only ZE of the shjfts wewestatistically
significant (.05 tevel or 7 ater). i simeuld be noted=hat all of the groups
indicated a very wesitim=ssttitude om Zie we-test, and we feel that this
precluded further = @wTimant shifts fr taedirection.

Although thi= ¥oer is emphasizimg mpe mttitudinal changes which occur
as a result of p==:i. mtion in an enevgy wewkshop, the cognitive domain cannot
be ignored. Thi=—is : czamse attitudes ame, in part, shaped by knowledge.
Rokeach (3) defi-2s-ar—nde as a relatiweSy enduring organization of beliefs
around an objec=—or sizuation pre-dispos—u one to respond in some preferential
manner. Further .. attiZude has three comkpoents: cognitive (knowledge about the
object or situaz¥m), &Tective (a tendewcy to take a position or negative
position toward—=e object or situatiom). and behavioral (an observable action
with respect to—ne attitude, object or-situation).

Since it is impossible to totally=separate attitudes from knbw]edge, it
is reasonable to assume that at least part of the attitudinal changes which
were described in this study can be attributed to incrsases in content knowledge
and/or a better understanding of the situation.

Nelson (4) indicates that education is the most effective means available
to us of changing values and attitudes to create a new environmental citizehship.
Whiting (5) also discusses the importance of education and knowledge as part
of the energy situation. |

Studies such as this Tend strong support to the leadership position

which science educators can effectively assume in helping to solve the world's

energy crisis.
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