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THE EFFECT'S A ONE,-DAY ENERGY WORKSHOP ON

SCIENCE TEACHER'S ,.r Es TOWARBEENERGY-RELATED-TOPICS

Objectives:

The primary purpose of thir;Investbiatiorrwas to examine tte effect

era one-day Department of Enesigr,smmeeered institute on:the changes in

science teachers' attitudes tamordmemergy conservation. Almond purpose

of his study was to identifyiankeemehme attitude changes-assaciageirwita

them major components (businesslimimstry, goernment, amilemsonoi) of c -

society which may be preceiveddrum, individual as having ea tapact-aireir*v

aemervation programs.

Fourgroups of teachers imorticannent in study, armor each !mop. the

maiiienamsieMenined in term uelmorliiimuring NWT hypotheses:

T. lihnis no significootthillainemzeinthemeanmoineof-ite
teannor's overall pre mad 10=tesclonner

Z.. There s norsignifimet Ifte-TereElar-boemmeanundoe of7:1Ine
immeNOWs:pre and post tem Anwsccmes-Jor-"b /ice.'
Cesar fg fl significantlewloseaceln- teas IsiThme of-the
thmaiki'1_are and post sok-scores -firr "guieemment"

0: 'fiere two signiftoomtdteMimence in the neam lame of the
maudollempre and pmt sou- scares -far "persenal/individual."

S. 'Mere -is no significan :ice the wear value of-the
inaudnart-s-pre and post immores for therstetement, "The energy
33iSiS is over."

& There ism) significaut:uftEanoence in theimeam mine of the
teacher's pre and postJamoscores for the-VUChment, lie should
raunch national programs-mt_find new types energy sources."

Premedurte:

Ma W vember of 1979, we conducted tour, one-day warbsilops which provided

spectMc instruction in the areaminemergy education Inn-dellenentary and junior

hfghsciefice teachers. Teachersioldbose workshops mammoth-grouped according

toillle gook level at which they Workshop I. [tom. grade; Workshop II,

3rdame4kil grades; Workihop III,33deumnd 6th grades;. workshop IV, 7th and

8thonndes..
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The stated purposes of the workshops were: (1,i tm:mrovide elementary

and junior high science "Lizeachers with a comprehensive nese of information in

the areesrT energy resources and energy' datication; (2; -= provide the

particix» with meth # materials, and activities tewt would b-actively

applied in their science- -Tassrooms.

The format of eachwworkshop was similar and includeeLlectures slide

presentations, di scusSaens, demonstrations. and hands-omaacti v i tie=. Several

games such as Energy Quea-t-- wm-in-ntroduoast and pmujects such as solar cookers

were initiated. The conzemc---tnaladeit am historical -motive of ermergy

development (with an emphasis on weroleum), U.S.. energy policy, err

resources and demands, home A:teal:inn. egad personal -energy' usage.

Each school district in-:our rentme was incited ta _sand one paint
to each workshop. Tee select:how/if teachers was made bp neinciiralsmme other

school administrators_

A 24 item, Likert-type instmement gil was administered/Ems

the initial and terminal actiwttyine each wourkshep. llmlUtements ter-the

instrument were categorized intuatdree areas (san-groups; as follows:

(1) Business/Industry, (2) Goverment, and (3) Personalrfindividual . Changes

in attitude as measured by these sub-grooms were analyzed using a correlated

t-test, and it was then possible bra antennae the rehatiow impact of each

sub-group on resulting changes its attitede.

Because of the comprehensive nature saMements eleven and twenty, ft
was determined that they would be analyze& separately as indicated by hypotheses

five and six.

Results:

Correlated t-tests were used in the analysis of the pre and post test

scores, and as one can see from Table 1, -the Plunges in overall attitude were
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TaablE 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

7 82.50 91.42

s 7.23 4.92

r 0.476

t -3.67

p D.0039

7 85.43 93.79

s 3.96 3.47

r D.383

t -7.77

R 0.0000

X 84.70 95.65

s 9.33 6.67

r' -0.185

t -3.94

p 0.0012

X 85.00 91.58

s 4.71 7.04

r 0.804

t -5.31

p 0.0004

Workshop I (N=12)

25.42 25.92 31.58 34.92 27.50 30.58

2.78 2.06 3.23 2.31 2.81 2.94

0.371 0.299 0.578

-0.62 -3.43 -4.04

0.5520 0.0057 0.0022

Workshop II (N=14)

24.71 26.21 32.50 35.47 28.21 32.00

2.23 2.01 2.53 2.34 2.55 2.45

0.495" 0.596 0.604

-2.62 -5.22 -6.37

0.0201 0.0003 0.0001

Workshop III (N=20)

24.35 2'.95 32.70 36.25 27.65 32.45

3.05 3.38 4.29 3.45 3.53 1.99

0.436 -0.393 -0.014

-3.40 -2.45 -5.27

0.0033 0.0228 0.0001

Workshop IV (N=12)

25.08 27.25 32.33 34.42 27.58 29.92

2.97 3.93 2.67 3.45 2.86 4.14

0.675 0.644 0.653

-2.57 -2.69 -2.57

0.0248 0.0200 0.0248
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Table 2. Summary of correlated t-test values derived from responses to
statements number 11 and 20 of a Likert-type instrument
designed to measure attitudes with respect to energy-related
topics.

Teacher's Grade
Level N*

Pre-test Post-test

r t-vague
Lee of
staufficanztx

Statement 11

K-2 11 4.25 0.45 4.50 0.52 .19 T-34 _1

3-4 14 4.50 0.52 4.86 0.35 .36 2-62 _02E

5-6 20 4.55 0.60 4.95 0.22 .21 3_00 ales

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

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

7-8 12 4.67 0.49 4.42 0.67 .18 -1.15 :1

*Some of the participants did not properly complete the attitude survey,
and hence, the sample size does not equal the number of participants_
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very signi r.. l f--..r cd--Bch of teacters. Also -fr table 1,

it can be se therm =___=c9u1,AK.r... change in attitude -for each of-the three

sub-sets (kmizessilamascru, lloment, and PersonaI71ndividual)' occurred

in all of the -grmos voilphltmm*ption of the business/indastry-score

in workshop

Correl- - ofszatement number seven (The energy cris' s

is over.) any rlaimmrtommtly (We should launch national programs V

find new eneroy sources.) is soommrtzed in table 2. it may be seen:that _11

but one of the-croups shTften Jadr attitude concerning these two issue -1 a

"positive" dtrx=ion; dvadever, curly 50% of the shifts were statisLiLanz

significant (.--lelE711 or gam).

Discussions and Conclusions:

One concimion is that significant changes in attitude occur _as_a result

of participat:inx- in a morkshop- such as-the one described in this pamer. This

finding is sumported Ny Fazio andtDunlop (1) and Dunlop (2) who reported

cognitive anc1-2titndinal gains -Tor several groups of individuals.wir.were

"exposed" to.--Qzlentations which used the Department of Energy's Citizen's

Workshop as-thiEhala>isfor the instruction.

Since atz:4gailtn-di changes relating to the sub-sets of businessfiodustry,

government, andl@omsonal/inddvidual were all similar and significant One

exception was the zb -set of business/industry for workshop I), it appemrs that

the overall chamge-iqr attitude was not the result of just one subset-. 3n other

words, the participants changed their attitudes in a similar manner toward all

three subsets examined. This suggests that a workshop such as the one conducted

will be equally valuable in changing teachers' attitudes toward business/industry,
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government, and personal/individual nftpunsibilities fareeergy conservation_

As mentioned in the ri.sdlts and 44 can be seen from-table 2, all but one

af the groups demonstrateeLa positive h L in their amp with respect to

statements 11 and 20; nomemer, only af the shifts were-statistically

significant (.05 level cr r eater). 7siould be notect_AaL all of the groups

indicated a veryarsfsittastitude one tole-test, and .we feel that this

precluded further etcamt shifts art -direction_

Although thh :rte, -;s emphasizingltheattitudinal changes which occur

as a result of par-1-,, motion in an energy= workshop, the cognitive domain cannot

be ignored. Thi sis t :awe attitudes are, in pa-t, sh-aped by knowledge.

Rokeach (3) defi es---ade as a relatiloeFr enduring organization of beliefs

around an objec=7:3r situation pre-dispos-Lone to respond in some preferential

manner. Further, attilude has three coligooents: cognitive (knowledge about the

object or situaaftn), affective (a tendewcy to take a position or negative

position towarde object or situation,, and behavioral (an observable action

with respect tome atticude, object or-situation).

Since it is- impossible to totally separate attitudes from knowledge, it

is reasonable to assume that at least part of the attitudinal changes which

were described in this study can be attributed to increases 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 citizenship.

Whiting (5) also discusses the importance of education and knowledge as part

of the energy situation.

Studies such as this lend 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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