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,NOTICE

This report wm prepared as an account of work sponsored by the
United States Government. Neither th United States nor the United
States Departmen.t of Energy, nor any 0 their employees, makes any
warranty. express or implied, or assumes any legal liability Cfr
responsibility fat the accuracy, completeness, or usefulness of any
information, apparatus, product, or process disclosed, or represerns
that its use would not infringe privately owned rights. Reference
herein to any specific commercieJ product, process. tr smvice by
trade name, mark, manufacturer, or otherwise, does not necessarily
constitute or imply its endorsement, recommendation, or favorlN by
the UnitedItates Government or any 'gamy thereof. The'Views and
opinions of authors expressed herein donot necessarily state or
reflect thosiof the United States Government or any agency thereof.
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EXECUTIVE SUMMARY /r

Battelle's Colamhils.....hderatories conducted a review and an

evaluation of.the energy educatiop curriculum materials for the Education

Programs Division, of thR Educ ion, Busineas, and Labor Affairs/Intergovernmehtal

and Institutional Relations (EBLA/IR), U.S. Department of Energy._ The specific

objectives of the.six-month contract were:

(1) to review and assess current projetts in progress

(2) to eValuatila existing curriculum materials

(3) to conduct 'an evaluation of DOE's energy education .

:program.

The objectives were fulfilled through provision of technical review and

guidance of eight existing programs, surveys and iilterviews with teacher

users of materials, and examination of the total curriculum development

program within the .Education Programs Division.
i9

Major findings of the study include the following:
A

% (1) DOE energy education curriculum materials appear to have

limited use in our nation's schools, apparently because

significant numbers of teachers do.not know the materials

exist.

(2) Teacher users f DOE energy education materiats generally

provide a fav rable evaluation of the materials in terms
0

orrelevanc to stu tits, technical and reading.levels,

ease of, e with exi ing curriculum, and impact on student

awareness and und rs anding of-the present energv'situation.

However, a need to more actively involve students in the

learning process was noted.
4

(3) To date, most of the evaluation of DOE energy education

materials has been performed on the basis of teacher per-

ceptions, with little attention given to changes in student

skills, knowledges, and behavior as a result of exposure to

the curriculum materials.

Based on th4 study findings, the following actions are recommended

to improve the operation of the Education vIltograms Division:



e
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I.

(1) The Education Programs,Division hould adopt a proactive

.approach to dissemination of enery eaucation curriculum

materials. Methods for 'teaching p tential users include

DOE presence at converptionsfjteac rs and adiinistrators,
.

and published announcements and ar cles'on available

material. Also, the Education P rams Division should

develdp A plandto expose pres ce teachets to the

materials.

(2) .A comprehensive, systeniptic, and scientific evaluatio0
. e

should be conducted to assess the impact on students.of

DOE energy education materials currently being distributed

nationally to teachers.. Further, consideration should be,

given to including more thorough an& comprehenSive student

impact evaluation as part of,the process of developing new

curriculum packages. In addition, a procedure should be

Aeveloped to obtain feedback on how many teachers used

distributed materials, how many students are reached, and

othet items of interest.
1

(3) LBased on the Education Program Division's missions, goals,

and objectives, along with its determined information

needs, plans and guidelines should be.deVeloped to assiq (
#

the Division in determining curriculummaterials that are

yet'needed, in evaluatig unsolicited proposals, in syste-
.

maticall.y disseminating existing materials, and in evalua-
.

ting curriculum materials.

(4) The Division should increase its staff to more effectively

carry out instructional design, materials dissemination,'
f

anU educational services. #

t

!I
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/ INTRODUCTION

4-

I I

Battelle's Columbus Laboratories conducted a review and an,

evaluation of'energy education curriculum mateiials for the Education

Programs Division, of the EducationBusiness4 aneLabor Affairs/

Intergovernmental and titutional RLationa (EBLA/IR)., U.S..Departmeno
,

.of yergy. The pecific objectives of the six4ionth contract were:

(1) To review ci assess current projects in progress

(2) To evaluat. existing curriculum materials

(3) To conduct evaluation of DOrs 'energy educatiqn.,

.0rogram.
IS

4

Fulfillment of objective one involved the provision of.,techry.cal

..,.repiew and guidance,for eight programa in progress. Mucti of the guidar4e,ic

Was provided through discussions with the various prdject,directdrs

periodically made.visits to the Education Programs.Division Office.

0

)1.
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Guidance was.also provided thrdi4gh on-site visia ions'ana telephone --
..

cogsultations.
,

.
. .

f
.

.

-Evaluation of exiistiqg currieul te ials (objective tWo)
-igv-

- wakaccompli%hed maiply.Orou'h quvtionna e surveys of teacher-users
. ,)

of the curriculuAaterials, supplemented by intervi ws-with teachers
.

and by perceptions o&Battelle researchers, ...The surArey s also-obtained
iV.

inibrmation olbthe extent of IfSe'of .the materials in our nation's

schools.. .

0
Accdtillishment of objective three (program eValuation)

involved an examination.of,Ipe,.tlal curriculum development Trogram
6 iv

within the EduCation Programs Divislon. Pasticular facets exainined

included communication between program developers and DOrstg,ff,

adequacy of publicity and dissemination proceduies utilized, and .

requirements, processes, and gUidelines used to determine inforational
.

needs of the educationa1 community and the genera public.
tr)

ResUlts from accomplishment of the above objectives are pre-
y.%

sented in .the next three sections of this report. The last section of

the report presents conclusions and xecommendations.,

e'
" 1 ! a
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REVIE14 AND ASSESSMENT OFTURRENT NIOJECTS-

4.

Review and assessment of DOE.energy education terials and pror.,..

.grams as well.as techhical guidance to curriculum developer was provided..

by Dr.'..Japet L.'Miller, who worked.on-:Ate in the Eduation ograms DiviAion

for six monthg'. Duriftg thfs time,. Dr. Miller beCame familiar ith the
# 5 ,

variety of programs already developed for the Division as well as4with pro--

gram developments In progress.

Technical review and guidance were-provided'tor the followi

grams.in progress.

1. Solar Curriculum, MI6 --.University of Southern
.

5.
California

2.. Eas7 'ilergy Reader; 7-12 -- Information Planning 1

.Assotiates

3. Ten Interdisciplinary Units -- National Science

Teachers Assodation

4. Four Disciplinary Units -- National Science Teachers-

Association

5. Electric Power Generation: Current and Future

Re$ourges, 1 1-14 -- Pennsylvania Department of

Education
1

6. VocationalEducation Curriculum -- American 4sso-.

.ciation.for Vocational Instructional Materials

7: Energy Conservation: Eclucation Programs for

Schools 7- Energy Education Programs, Inc.

8. Energy,Education Workshop Handbook -- National

Science Teachers Association:

onsultation With PRoject Direct,ors

Much of the guidance was Provided through discussior with.th's

various project direCtors who peribdicflly made personal visits to the

Education Programs Division Office. Such visitatiOns included:

(1) Information Planning Associates -- "Easy Energy Reader,

7-12". In discussion with the project director, the on-site researcher

raised the issue of readability level of several of the articleslncluded

1 )
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,

t

O In the Reader. Discussion'centered.arieund,the appropriate rediA l
_ ;

. .

..-
. - ., .4.1.

fr the target audience 'as well as the' deed. forran intoräduCtion to
...

.
. . ,..

, Reader.- 'It was suggested that the introduction spcify vsrioustways in

e 6

. which,the Reader' mijit be utilized as-an interdisciplinary tool within ihe.

,

classroom. Also.,, ustng the R4dec within the conte)it oftEnglish/Language
. ..A.-7"..

.
,. f0

-
.4rts was stressed, given the relative lack of energy education materials

' 411 I 4

,. whi9 may:be utilized within the:human1ties'ar9as.,,,

. (2) American Association for \ideational Instructional Materials.--.:
. .---

"Vocational Education Curriculip". 'In discussion with representat4ves.from
. -

AAVIM, the on-site researcher raised the issue of separate introductions

for Ole, three segments,Of the mcsgript, whlch'inciiide curricalum for use :.

In vOcilt/Onalttechnical high sqOol, post setodtary school, and adult educa-
f

. . .
. .

tion classes. Because much of the material is similar in termg of stifplin$'
.

. f
, " I

orti

:conservatiom princiOes in theory and in building teahniques for-each of the
1 i

three segments, a unique Introductory segmedt was recommended for .eAschdof
/ .

,

the three.target audiences. Further,sugggstions included:

Constructing a revised posttest which measures informa-

tional as well as application learning

Providing more information in the teacher's guidewith re-

gard.to specific exercises. Directionsofor the exercises

could supply the instructor with more ideas on classroom

activities, on ielated resources, ad on classroom follow- %

up apd reinforcemedt

'Providing only the correct answers in the teacher's guide;
,

there is do need tg duplicate the stUdent 'questions.

'(3) Energy 'Education Programs, Inc., "Energy Conse11ration Educa-

.

tion Programs for Schools". _In discussion tilth representative,s from Energy

Education Programs, Inc., the 6n-site researcher stressed the importance

of steacher involvement apd commitment.ta the proposed program.; The total

program' addressed' the complex'task of providing eneriy conservation.imple-
,

,menealion strategies'to.three levels of school administrdtors, including

elementary, secondary, apd post secondary. At the same time the total pro-,i

gram discusses theselctrategies within the contexts'of curriculum and

'extra curricular.activities, transportation systems, and bililding facili-

ties.. Thus; 'because-the program is directed at threeAleparate adMinistraT.

tive levels and contains ,three seParate sreas of concern., J:he discussion

IS

\
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1.

cèntered arould wayssof emphasizing the importance of.teacher support and

AnVolvement.to.insure'proper implementation of te tota, l plan, Su.ggestions

' focused.,upon teacher in-service programS in which the basic energy conser-
4 -

Vatiom-implemeniation strategies codld be presented. Methods of implementing

the strategies withim %be three targeteolillreas*theMcould be with

Altew:
chef input and support.

)1s,

Also, because.much of the coneent was identical for each of the

three segments, a suggestion Was made for condensation, w4h.,a three-pronged

introduction serving to distinguish the three.target audiences.- In'addi-

tion, the ieneral implementatiotplan is the same in the elementary and .

secondary sections but needed, modification in the post secondary package.

(4) "Energy.Education Worksh9p handbook". The,Work-

shop Nandbook is intended as a supplementary teacher's in-service gnide

for implementing the variety of mate'Tials developed for DOE by N.S.T.

The majority of these materialsl,hal:re been'prepared for a seris of instruc-
,

liOnal units for grades K-12 entitled "rnterdisciplinary Student./Teacher
.

MAterials on Energy, the Environment, ahdthe Edonomy'!.

A number of suggestions were made for revisions within the Hand-
,

.

book, fncluding a'reorgering.of the Sequence-of planned pilot aCtiviiies'
0

for the teachers to followiln implementing the ,ntuAl lessons, and a.re-

.
ordering of materials which had been placed in the appendices. The on7-site

researchep raised questtons aboat tlite proper-sequencing of pl4nnedactivi-
. 0

ties, especially, and much.discussion centered around the-actual'restruc-

tbring2of,the Handbook so as to provide-maximum aid,for teachers in the
,

workshop/in-service setting.
1..

These suggest4ed revisions are b'eing incorporated in the reworked
4

liandbook, now in progress.

1 4,

_

(5), N.S.T.A., 'Ten,Interdisciplinary Units" and "Four Disciplinary .

Units".. Over the six-,month tori-site assignMent Washington, D.C.,,the

on-Site.researcher developed a close working relationship with the-N.S.T.A.

staff, and spent manY houes in consultation with the staff. The on-site-.

researcher offered technical guidance on a variety of developmentalAtisues'

pn both .project.. Because N.S.T.A. is he Education Programs Division's

major contractor, much time was spent in reviewing the content and format

of,the materials.under development. by N.S.T.A. as well as in di43cussion and-
,

collaboration. This review and technical support of N.S4T.A. mAterials

,

*at

4
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,constituted a m.4:jor portion of dile on-site researchef's work. Because the
,

basic format of the.M.S,T,A.-developed materials has .beexy constant since

the initiation of the DOE/NrS.T.A. contract in 1975, the On-site researcher

concentrated up on the f.ollow;ng. areas in the materials development:

(a) More variety and'"hands-on" involvement of students

in learning and reinforcing.activities

ro

) Exploration of media/visual enrichillents (posters,

slIdes, murals, etc.) for the,basic materials

(c) A consideration of developing some materials which

could be utilized within the disciplines of the '

humanities.

0 -Site Visitation
4111/

0.1e ow-site research& made;an enrSiCe Visitation.td the.paject
,

direc.ter,-, University of SoutherwCaliforniavIOS Angeles, to discuss tHe

'4progress of:the projeC1 "Solar Curriculum,.K-6'. 'The researcher emphasized

ihe necessity oi development of materials for grades 4-6, especially,

since much of-the previots materials OvelopMent -has centered on the'early

.pfimilry grades.- M4terials, including lesson plans as well as filmstrips,

were reviewed and approved. The researcher was impressed especially with

the dedigation nd enthusiasth demonstrated by the project director and
,

his colleagues vorking on the project.

telephone CorOltations

The on-site researcher also contacted some major contractors by.

telephone to ,:leterMine.the'prOgress of, materials project,deVelopment.

These.contacts included thejennsylvania Department of Education, "Elgctric

Power Generationtdurrent and FutUre'-keS.OUrces 11-14", .The resarcher

informed thg project director Of the contract deadline and assisted in the

.applicOtion for a time extension to the elcistingcontract.
. - ,



On-Going Work

Im addition to the previously mentioned activities, the on-site

researcher maintained telephone and mail contacts with the various project'.

directors, assisted in the review of unsolicite d proposals, andiwas

invalvbd to some extent in the daily activities'in.the Education Program

Division.

.
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II. EVALUATION OF EXISTING MATERIALS

Methodology. !

As prdviously indicated, one4if the objectives of.the present

research effort was to evaluate existing.curriculum materials. This

evaluationAnCluded assessment of extent Of use of theimiterials in our.

nation's schools.
I

N. other research studies were identified Iealiig with 'aCtual

extent:of use of'the materials in our schOols. Howe er, one other, study

was identified concernihg recommended usage of ener y education materials.

This study, conducted..by the Education commission of the States (ECS)*,
-

showed:that materials developed under the auspices of DOE were recoMdended

by'more SEA's than any othey materials. The most.requehely.recommended

program-kas the National Science. Teachers AsSociatlion'Project for an .

Energy-Enriched CUTriculuM (PEEC), developed by NSTA.

'In.the research reported herein, a principal means for evaluating
,

existing curriculum materials was tp cotaact teachers.in order to assess

'extent of use of-the materials in their ,classrooms, and, foT teathers using -s

thematerials, to obtain their perceptions of thd materials. Toward this

end, a survey ins trument twas developed to collect the required. data, The .

specific data needs whichIormed,the bass for the instrument were jointlir

determined by personnel from the Education Programs Divisioh and Battelle

,researchers. These data needs included:

Extent to which the materials are being uped,,and

-details surrounding their use or non-use.

Perceived needs in energy ducation materials, i.e.,

subject areas., media usage, learning activities.
.

Extent to which the materials fit into existing

programs and classes.
,

Perceived need for training to use the materials.

* ."The Status of State Energy Education Policy", Education Codniiission of
'the States, Denver, Colorado,'March 1972. Report No. 122.
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Relevance of the materials to Students' experience and'

background and their geograph4c alha.

Appropriateness of the materials to Studenti' technical

level-and reading level. .

,

A
Perceived'impact of the materials on students' awareness

'and understanding of the .dnergy situation. \

Williigness tO pay fer current!), 'fiee_ materials.

lbe survey instrument,developed is attached as Appendix A. '

The data were Collected in two separate effort,r First0.Battelle

ce darchets attended the 1.979 National Science Teacher ssociation Conven-e

tion.to survey a sallipleof attendees: The researcher4 were situated in A:

promineht location and'asked convention attendees to complete the question-

, ngire form. In addition, peksons identified as havin used the matetials

Pi question were interviewed at the conventiOn; 4.0 obtain perceptions of
, ,

strengths and weaknesges and general expetiences with the materials.

Data:were also collected.in.a survey conducted.under the-auspices

of,the National science Teachers' Association. Names of teachers were

-obtained from two sources. Two thousand randomly selected names from the
.

National Registry of Teachers wete obtained. This group of two thousand

consisted of secondary level science, social sciencer,and mathematics
.

teachers. 'They receilled a questionnaire.essentially identical to that.
. .

, o

used at the Convention, and were asked to_respond regarding NSTA-developed

materials. 4

A seconegroup SurveYed was 60Q teachers who had. ordered Oak

Ridge Associated University Curriculum materials. This group received the

questionnaie, and were asked to respond regarding the.Oak Ridge-develbped

materials. )

Resu1ts orthese survey efforts Are summarized in the following

sections. Questionnaire results are presented first, including all three

sources'of questionn'aire returns (NSW, Convehtion, National Registry oT

Teachers, and individuals ordering'Oak Ridge Matertals). Results fron0

teacher interviews'at ihe NSTA Convention are then suMmerized in the'

following 'section.



Questionnairb Survey Results

Survey results ate piesented4)elow. ,Results are organized into
41,

three major ireas: (1) Extent of use and use rates oT DOE enetgy educa-.

tion materials, including reported'reasons $lor non-usi.of Materials, (2)-

User.(teacher) evaluatiaFis of materials, and .(3) Perceived user needs.

6

Extent of Use and Use Rates

An examination of eitent of Use of DOE energy education materials

may proceed by oonaidering,daita on numbere of materials disseminated. Data

are shown in'Table 1.. For-each item listed (curriculUm package or fact

sheet), -the number of that item dissetinated is shown. Figures given for

an item represent the.number disseminated (as of August 24, 1979) since the
I

item was in-print. Several of the items have been in print for 3 years. I ,

k

Since all items are disseminated upon request, the fig 2giver represent

request volumn.

AlthoUghanspection of the figures indicates a n.arge'request

volume, in an abSolute sense,.the figurea are difficult to translate into

a rate (e..g., percent of teachers in onr mation's schools requesting the

materials). In, any case:Pthe figures reflect only requests fo'r Che'
,

materials and not their actual use (in classrooms) once received.

Data from Battelle's suivey efforts bearing on extent of.use and

use rates are presented-in Table 2. Column (5) in'the'table'shows the num--;

ber of questionnaires teturned from the National Registry of Teachers

sample, the Oak Ridge sample, and the XSTA Convention sample. As indicated,

316 questionnaires were returned from the sample of 2,000 teachers obtained

from the National Registry of Teachers, for a questionnaire respOhse rate

of .1.1.8 percent [column (6)]. Corresponding returns and return rates are

shown,for the Oak Ri4e sample and:the NSTA Conference sample. For ehe

NSTA Confeipence.saTple, calculation of a.questionnaire return rate is not.

possible, due to the method of distributing the questionnaire forms.

Column (3) in the Table'thows, of the responding group, the number

of teachers that ordered or received the materials, for each.of the three
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TAiS LE 1. VOLUME. OF DOE ENERGY EDUCATIO4 MATERIALS DISSEMINATED"

Cr
.Curriculum PackageS

Total Number
Disseminated

Award Winning Energy Education Actii.tix
Activities of Doe in Energy ,Educa4en:

4) Solar Energy-Science ActivitieS :Energy

Wind 'Energy-Science AcOvities in nergy
Solar Energy II,-Science ActivitieS in Energy
Energy-Conservation in the HOOle
The Energy We Use (Grade 1)
Community Workers and the Energy, ey Use
-Transportation afid the City otrad 8,, 9.)
Energy, Engines and rhe Industria Revo rut foh
How a Bill Becomes-a Law to tonse ye Enerty.,,
Agriculture,..Energy and-SociotlY

.v.Conservation-Science Activitiels, Energy
Electrical Energy"(Mini-COuti4Y:

.1(

Chemical. Energy (Mini-Course) ,

Energy and%Transportation (Grad
'-Two Energy Guides

l;e

48,260
5,440

110,100
48,200
19;625

39,732
82,285

.78,929
50,690

,P3.6.05
639

35,558
1.09,700

)35,900

84,350
1570

588
. .

sr.-Networks-How Energy Links Pe ple Goods, SWitti9As 23;174
Aringing:Energy7:to the Peopl DCI and 00A
Mathematics in tfiergy (Grade .8- )

20,045

39,202
EnergY Transitions in U%S., Iqistor sti 1.4789
Enetgy in the Global Market lac 2*00
U..S. Ene.rgy PolicyLWhich D'rec ion 25,470
Western Coal Boom-or Bust A, g83
Your Energy World

-Energy Activities with Elierigy Ant

. Totals

48,427:
,92,565

1.'

1,235,284

Fact Sheets (NSW

Am.,,Fuels from Plants (Bioconversion) .143,290
Fuels from Wastes (Btoconvertion) to 147,390
Wind Power-

.
171' 145,140

Electricity from'the.Sun I 152,890 .
'Electricity.from the Sun II 155,140
Solar Sea PoWer 150,140
Solar Heating and Cooling 222,640
Geothermal Energy 144,390 "fX

. Energy CenseYVation Homes and Buildings 153,340
Energy COnservadldn Industry 106,506.
Energy Conservation Transportation 154,090
Conventional Reactors 117,540
'Breeder Reactors 126,365 ,

4 Nuclear Fusion t j 130,290
New-Fuels from Coal
Energy Storage Technology

_140;640
104,240

AltOmate,Energy Sources Environmental Impact 119,750
Alternate Energy Sourp*s A Glossary Of Terms .18,080
Alternate Energy. Sburces A Bibkiography 152,i4CL,

Totals
1

2,664,295

,
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TABLE 2. EXTENT OF USE AND USE RATES OF ENERGY
" 6 EDUCATION CURRICULUM MATERIALS .

-

4 ,

Respondents.

,

Ordered or.Received Materials?

Yes No

r .

National Registry of
Teacheis Sample (2000)

Oak Ridge$Sample (600)

NSTA Convention Sample

Totals,

(1)- .(2) '_(3) (4)

"Did Not,
Used Use

Materials 1taterials Total

13 7 20

44 29 73

32 17 49

89- 53 142

v

.,,

':::,.,-f:"(5) (6) (7) . (8)

Total-No. .

Extent o--.

, res- Response
Us
of ( -Use

ai
[(1).]

. Questionn- I.)

[ )
e t

Rate (3) _

Returned. .Rate

296.

119

77

492_

I

316 15.8% 4.1% 65.0%

192 32.0% 60.3%

126 65.3%

6i4 'T 6?:7%

a
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sample groups. Thia hUmber is furthex*brokendown by number of teachers

actually using the materials in the:classroom [column (1)] Vs. not using
..

the.materials in the classroom (column ,(0]. .Column (4) of the table
, *

, shows the number of teachers that neither ordered nor received the

1materials.

The percent of teachers actually using the materials in their

classes can be taken as a measrre 9f.extent of use. Thus, for,the

National Registry of Teachers sample, only 4.1 percent of the responding

teacherS actually used the-materials in their classes, as shown in column (7).

As these teachers were asked only whether they used NSTA developed materials,

this low extent of use rate (4.1 percent) pertains cmly to the extent of

use of the NSTA developed materials, and not td the Oak Ridge developed

.
materials.

Similar extent of use.calculations are not-provided for the

Oak Ridge sample br,the NSTA Convention sample, since such calcualtions

wguld be seriously biased (too high). This is because the Oak Ridge
.*

group purportedly consists only of teachers that have ordered the materials,

thus excluding a large group of non-users. For the Convention sample,

convintion.personnel encouraged those attendees familiar with the materials.

to. complete the questionnaire form. Thus, percent of users in this group

would likewisa be biased upward.

kin addition to extent of use pf the materials, "use rates" were

also calcAated [column (8) of Table,.2]. PerCentages given show, of those

teachers that ordered or received the materials, the percent using the

materi1s in their classes. Thus, for exa4le, of the 20 teachers ardering
0

or receiving .NSTA developed materials, 13 teachers, or 65.0 percent,'actuaIlly

used them in their classes. Since all 20 of these teachers had in fact

received the materials (there were no teachers that had ordered but not

yet reteived the materials),,the use.rate of 65.0 percent can be interpreted

as the'percent of teachers using the materiels 'once they have them in hand.

* It will be notekfrom Table I that, of the Oak Ridge group, 119 teacherS
reported not ordering Or receiving thefiaterials, even though all 600
teachers contacted had supposedly reqdested the inaterials from'Oak Ridge.
Follow-gm with Oak Ridge personnel could not resolve this anomaly.

.0

4%. 23
el'



.Similar use rates dre shown for the Oak Ridge and NSTA. Codventian

saMple, i.e., on'the order of 60 to 65 percent.- Thus, for both .N.STA and

Oak Ridge deVeloped materials', it maY be conclud54 that aproximately two,:
. '

thirds of the teachers actually use the'materills'onte they receive them.

Tor the approximate one-third of the teachers not usihg the

materials (once they received them), reasons for non-use Were sought .(Item 7

of the questionnaire). .4esults are shqwn in Table a. As indicated, prinCipal

reasons for non-use include limited class time available, and lack of

teacher time.to.evaluate the materialsi.particularly for the Oak Ridge

sample. ' Thus, for the Oak Ridge sample, 17 .of the.24'nOn-users, or 58.6 percent,

reported they did not use the materials'because of limited class time, and

48.3 percent Of the non-users.reported they had

Corresponding percentages for all.three sampkee

of-Table 3, are 37.7 and 39.6 percent.

User Evaluations

no time'to evalu4te the material. .

combined, sApwn in column (4)

The .queStionnA4re solicited several kinds of evaluations from

teachers who.had used the curriculum materials in their Classes. Evaluatidns

made by teachers included-: (1) -Student'interest leveli.and relation f

material to students' experience and(background, (2) Relevance of materials

to students' infdrmation needs and geographdc region, (3) Achievement,of
1

learning objectives and impaat Of the materW$ On students' aWareness

and understanaing of the energy situation, (4) Appropriateness.of the
t

reading level and the technical level of the materials, (5) Extent to which

materials fit into units or,subject matter taught, and constraints and

limitations in use of-materials.
.t

Survey results 4n the above.areas are presented below. Results.
s,

are broken out by: (1) Users of Oak Rldge developed materials, (2) Users

of NSTA developed materials, and '(3) Users of both Oak Ridge and NSTA

developed Materials. This breakout permits a comparison of Oak Ridge and

NSTA materials, in terms of teacher evaluation. Combined results are also

given.
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'TABLE 3, REPORTED REASONS.FOW NOT USING MATERIALS IN THE CLASSROOM (ITEM 7)

(1)

9

-(2) , . (3) (4)

4
.. NSTA

Oak Ridgt, Conference

Responae Category / Sample( Sample .. .

.
f %

17

..

(a) Limited class time 17

available
,

(b) Doubt usefulness 1

of Materials

(c) Doubt relevance 3

to students -

(d), Had no time to 14

evaluate material

(e) Decided to use
materials from
another soarce

(0 Feel energy educa- 0

tion should not be
a part of the:.
curriculum . ,

2

(g) Passed materials
on to other'
educators ,

11

(h)- Used for teachers 0

education

(i) Other 8

58.6

3.4

10.3

2

0

-11.8

0,0

,
0.0

48.3 5 29.4

6.9 0 ,0.0

0.0 0.6

37.9 0 0.0

0.0 3 17.6

27.6 . 5 29.4

.

National
Registry, .. Combined

of:Teachers _Results

S4Mple
.

(1, 2, and:3)

f

1

- 1

0

2

o

1

0

2

f 53

14.3 20 37.7

14.3 2-. 3.8

0.0

,

5.;.

28.6 21 39.6

14.3 3 .6.7

0.0 0 0.0

143 12 22.6

0.0 3 57
.

28.6 15 28.3

4
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. . Tables A; .5;:end 6 show-the frequency%ofouse'of specific plaeketS
.

a foruser. s oi Oalehi-die40evelopedmaterigis, NSTA develdpedmaterials,and'
. ,

. x. % '
*

.uSers of both types.of materiale*. The most frequently used packets by

users of Oak Ridgematerials were.packetd 2 .and. 4 J- Conservation - Scien:
A .

Activities in Energy;,and $olar Energy --p Science Activli.tiesinEnergy.....

The most frequently...used items by userd of NSTA developed-materials were

the Fact Sheets on Alternatilie,Energy:Sources-(packet.16).
-

In general, uSers oi Oak 'Ridge developed materials piialarily

used those Oak Ridge packeiS designed-for the elementary level, while

uSers of NSTA developed materials prfmarily used those NSTA packetS CieSigned-

,for.the seconderTi.eveliy as inspection of the percentages in.Tables Aahd
.

5 Show. Evaluation results presented below* to be interpreted accordingly."

-

.1

Student Interest Level and gelation of Materials to udentk.

.Experience and.Background. Results in,.these areas gre given in ble-7,.

"based on responses from itims13. and 14 of.the'questionnairt-. -Bot

:of dik Ridge and NSTA: developed materials report high student i erest

levels ix. the materials, as indicated.by the relatively high fr

responde in the upper categories.of the interest, scale, and the

uses

low frequency of response in the lower-categories,cAthe scale.

of users also generally report that thakmaterials are xelatod to their7.

students' experience.and background,again as indicated by a relaeively high

percentage-of teacherd responding in the uppet caeegories bithe scale,

and relapively few teachers responding in thg lower or negatfdategories

quency of

relatively

Both groups

of the scale.

Users of both Oak Ridge and NSTA,developed materials provide

similar results [columh' (3) of Table 7]; Column (4) ctf.the Table Shows

results fromell three groups combped.

t
,

* After distribution of.the 'gurvey instruments, it was subsequently dis-
' covered that packet 7 as listed in Table 4 (Energy. Conservation in the
Home) was developed by the University of Tennessee, rather than Oak-
Ridge Associated Universities. It wa.4alsi5 discovered that padtet 7
as listed in Table 5 (Energy Conservation: Understanding and.Activities
for'Young People) was developed by the Federal Energy Administration,.=
rather than by=NSTA. It is felt that these discrRpaRcies do.not affect .

in any significant way the major ev4uation results obtained.-

I
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TABLE 4. .VACKETS'USED"BY USERS OF OAK.RIDGE DEVELOrED MXTVIALg(ITEM 8)
0.

s
-N Packet,

Chemical 'Energy

in.Energy. 1977

2: Conservation -
in Energy. 1977

Electri
in Ener

- 3cienc Activitia
Grade'S. 4-6 0

Science ActivitAt
. dradeg 4-6

ergy Science:Activities
977. Grades 4-6

4. Solar Efiergy - Science ActiNiities

" in Enevy. 1977. Grades 4-6

, 5. Wind Elegy - Science Activiti.es'
in Energy;1,979. Elementtry k.

.

. . ,

6. Solat;Energy II -;.:Seience Activities
, . ,

in EiLiergy..J979.-SeCo4dary. , ., ,r

...... -.-
.

0
41

r

7. Edergy Consgrv4ion inothe HoTe: An
EnergyEdIxcatiori/Coniervation Curriáulum
Guide for Home Economic Teachers. 1977.

,Senior High**
.1 .

,

'le Percentages given represent the percent of'teachers responding ta Item .a

. that bave.used 41e .given packet. 42 out of 46 teachers t;esponded to

Item 8.

14

No. Te.a0Hers

Using 9iven
packet

.

31

22

32

6 /

7

.1

Teachers' .*

Using 0...yen

-Packet*

50.0

52.4

76..2

14-:3

14.3

..

16.7 "

,

'r

Developedby the Uniirersity of Tennessee.

7.

1,0

..;

;
se

e.
1.1 el t14. '

. .

Tr

(

,

Or.

.

\

p.
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3 TABLE S....PACKETS USED.BY USERS OF NSTA DEVELOPED MATERIALS (ITEM

Packet

1. The Energy We Use. 1977. Grade 1

2. Community Wor,kers endethe Energy
They Use. 1971:Oracle 2

3. Energy and Transp9rtation.1978. Grade 3

4, Networks: Hat; Energy LinksePeople,
GoOds,'andlersvices. 197,8. Gra4es 4-5

5. .Your'Energy World..1978. Grades 4-6

BrOging Energy to the People:
Washington, D:C., arm! Ghana. 19 8.
Grades 6-7

Energy Conservacion: Undeptand g end,
Aetivities Tor Yoting People: 1975.
Grades 7-9**

8. Energy History of the United States.
1978. Grades 81

6

9. .Energy, Engings, and the Indutrial
Revolution., 1977- Grades 8-9

10., Mathematics in Energy. 1978. Grades
.

8-9'

11. Transportakion and the Cit7. 1977.
?Grades 8-9

Eitergy in the 40441 Marketplace,:
1978."trades 9-11 '

1
13. ib lw a Bill Becomes a'Law 'to Conserve

Energy. 1977. Gradea 9-12

4.
14. Agriculture, Energy, and Society. '

1977. Grades 10-12

15. U.S. Energy Policy - Which Dieectiori?
it 1978. Grades 11-12

".

16. Fact Sheets on Alternative Energy
Sources. 1977

17. Award.Will6ng Energy Activities. for,
Elementary and High Sshool Teachers.

4

,40. Teachers
thiting.Givert

.Picket

% Teachers
Using Given

Packet*

7:7

2 7.7

0 2 7.7

0 0.0!).

3.8

3 ' 11.5'

4.

23.1

I'

4

4

1

15.4

*15.4

3.8

11.5'd

11,5 1,

2 to 7.7

3. 11.5

-4

\ .

2 7.7

s. 9 34.6

3.8

,

* Pesentages given,..represent.the percent of teachers responding 'to Item 8
4h11--kave used the given packet:'. 26 out of.29 teachers responded to
-Item 8:

* *

-

Developed by th6 Federal Energy Admidiseration:

'..



./

.e.

..10^...^..- o.

41

TABLE 6: PACKETS USED BY USERS Or-BOTH OAK RIDGE.
'AND NiTA DEVELOPED MAXERIALt:(ITEM 8). :

A 4

-
NuMber of Teachers'

, Uspcqmen.
Packv racket -

ierrent*
Teacherslisdng 1

Gkyenjecket

1. The.Energy We Use. 1977. Grade 1.

2. Community Workers and ihe Energy They Use:
1977. ,Grdde 2.

1C S.

3. Energy and Transportatipn. 1978. Grade 3.

4. Bringing Energy to the People:WashIngtony D.C. -

3

A

4

25.0
e

25.0

33.3

and Ghana. 1978. Oradea 6-7.. 3: 25.0

5. Networks: How Energy Links People, oods,
and Services. 1978. Grades 4-5: 4 , 33.3

6. Scietice Activities in Energy. 197 Grades 4-6. 7 58.3

. 7. ChemiCal Energy - Science Activities
Energy. 1977. Grades 4-6. 7 58.3

8. Zlectrical'Energy - Science Activities in
Energy..' 1977. Grades 4-6.

1

5' 41.7

9. Solar Energy - Science Activities ih"
'4nergy..1977. Grades.4-6. 9 75.0

10. Your Energy World. 1978. Grades 4-6. 3 25.0

U. Energy History of the United Stae.es. .*

1978. Grades 8-9. ' 8.3

12. Energy Conservation: Understanding &a*
Activities for foung people. 175. Grades.7-9.** 5

13. Energy, Engines, and the Industrial Revolution.
1977. Grades 8-9. 4 33.3

14..Mathematics in Energy.'1978. Gr4ges 8-9. 3 25.0

15. Transportation And the City. 1977: Grades 8-9. 2 16,7

16: Agritulture, Energy, and,Society..1977.
Grades 10-12. 3 25.0

17. Enbrgy, Conbervation in the Home: An Energy
Education/Conservation Curriculum Guide for
Home EconOmids Teachers. 4

, 33:0

18, Energy in the Global Marketplace. 1978:
'Grades 9-11. 2 16.7

19. How a 411 Becomes a Lair to Conserve Energy.
197. Grades 9-12. 3.. 25.0

20. U.S. .Energy olicy - Which Direction?
1978. Grades 11-12r46,

21. Award Winning Energy Education Activities for o

4 33.0

,Elementary and High School Teacherlt-1977. 2 16.7

-4. fa

* Percentages given represent the iercept of teachers responding to rtem 8 that
have used the given pimket. 12 teachers indicated use of both Oak Ridge and
NSTA developed materials.

/IP

** Developed by the Federal Energy Administraaon.

*** Developed by. the University of Tennessee.
CM



TABLE 7. USER EVALUATION OF STUDENT INTEREST LEVEL AND RELATto

OF MATERIAI.$ TO STUDENTS' EXPERIENCE AND BACKGROUND

44 0

. 'w44:4c.4.160:40;men.....m.morelow

ii

4,

(1)

-
Users pf Oak

Ridge Developed
Materials .

(2)

UOAXo of NSTA

Developed
Materisis.

(3)

Users of Both-

Clok Ridge and

NSTA Developed
Materials,

., (4)

."Combined
Results (1, 2, and 3)

Student
Interest in .

Materialt
(Item 13) .

Relation of

Materials
to Students'

Experience and

Background
(Item 14)

RespoAse

gilktAPAY
,

Not'at all' 1

interesting.

3

Veiy
,

interesting 5

Response
Category

...-

':

f

0

2

.

8

31

14

45

f

1

.4 .

13

17

.10.

45 ,

.

2

Q.0

4.4

,

17.8

46.7
,

31.1

'''

'kJ

4

f

0

2

6

lt.

.

4.1
..-.- .

23

f

3

0(

3

9

7

22

2

0.0

,8.7

26.1

47.8
,

17.4

.,.

i.

v

;'

1

0 '

0

:1,..

6

4

11

f
--1

0

2,

3 ,

'5

1

11

2

04
0.0. `

9.1

' 54.5 '-
.,.

36.4.

v.

.

o

f

a

4
.

.
15

38

. 22

79

4

6

19

31

18

78

-

.

,

2

0.0

5.1
.

19.0

48.1

27.B

.

4

100,02

. Z

2.2

8.9

28.9

37.8

22.2

100.0%

Z

13.6

0.0

13.6

40.9

31.8

1D0.,0Z

%

0.0
'44

ii:2 -.

27.3
.

45.5

9.1

100.02

5.1

7.7

/4.4,

39.7

23.1

,, Not at all A

related
21

. 3

4

Very much
related 5

100.02 100.02 100.0% 100.0%

* f number of
teadoera"circling the given response"category...

3 0
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Relevance of Materiaas, Teacher useTs were asked to rate the

extent 6 which the content of the material is felevant to.their students'

'information needs, .ahd the extent to which the tOpics covered in the

Material are relevant to the local geoiraphic region (Iiems 15.and 16).

'Results are presented in Tabie 8. Results obtained are similar to teacher

evaluation.of student-interest level and relation of materials to students'

experience and background.' ThuS, all user groups generally believe the'

matvrial.is relexant to'both their'students'. information needs and geo-

graphIc Agion, 'as indicated by the relatively large number of,teachers

resp,onding in the higher levels,of the scale for each item:

Achievement,of Learning Objectives and Impact of,Materials. Items

17 ..tipd,18 of the questionnaire.provided for teacher evaluation' of eXtent

to whirch students achieve the learning objectives of the materials, and

exeent to which materials have an impact on students' awareness and under-

standing of the energy situation in our counlry. Results are shown in

Table 9. As shown, users of Qak Ridge materials generally indicate that
,

students achieve the learning objectives of the materials, with dnly
0

Aout 9 percent of the teachers responding in the two lower response cate-

gories. Evaluation of.achieVement of learning.oblectives_by'users

NSTA: materials is not quite as favorable, 4ith about 28% of the users'

responding in the lower two response categories.

Users of Oak Ridge)materialh indfcate a relatively high impact

of thematerials on students' awareness and understanding of the energy

situation, as shown ih Table 9. Users of NSTA materials also provide

a generally favorable evaluation.of impact,.although not as favorable as

the Oak Ridge users.

Apiaropriateness of..Reading Level and Technital Level of Materials.

As shown in Table 10, the large maloritv of all user groups believe both

the reading and technical levels of the materials to be appropriate, with

percentagedeof teachers indicating an appropriate level ranging from 72.1

percent to 90;5 percent. However,:signfficant percentages in both the Oak
4

Ridge and NSTA groups believe the reading leVel to be too high (18.2 percent

and 22.7 percent respect,Ive10, an1 d a significant percentage of the Oak Ridge

users believe the technical level to be too6high (18.6 percent).

31
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VABLE 8 . USER EVALUATION OF RELEVANCE 'OF MATERIALS

(1)

Users of Oak
pdge Developed

4 Materials

(3)
(2) Users of-Both

Users of NSTA ..0ak.Ridge and (4) ..

;

Seveloped NASTA DeveloPed Combined

Materialis Materials- Results (1, 2., and
,

(4,

ReleVance
of Materials
to Students'
Information

Needs
'(Item 15)

Relevance

-of-MateriSIS-
to Geographic

Region- .

(Item 16)

ReRponse
Category

,

Not at all
relevant

I.

I

Very
relevant

(

Response
. Category

Not at all'
relevant

Very

relevant

f

. -

%
4.

f

.

1 1 2.2 2
l

2 1 2.2 , 0

3 7 15.6 3

4 19 42.2 9

5 17 37.8 9

45 100.0% 23

X f

1 0 0.0 2

6.5 0

3 19.6 3

4 15 32.6 9

19 41.) 7

'46 100.0% 21

39.1

100.0%

9.5

0.0,

14.3

62.9

33.3

100.0%

3)
'

f

0

0

1

6

%

0..0

0.0

' 8.3

50.0.

4

,t3

11

34

,

%

3.8

1.2

' 13.8

42.5

5 41.7 31 38.8'

12 " 100.0% 80 100.0% *4

0 0.0 2 2.6

0' 0.0 h3 3.8

' .

4 36.4 16 20.5

4 34.4 '28 35.9

3 27.3 29 37.2,

11 100.0% 78 100.0%

-
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TABLE 9 USER EVALUATON OF 'ACHIEVEMENT OF LEARNING ..0B4ECTIVES

AND IMPACT OF MATERLALS

,4

A

.

Is

e

(3)

.0144, MI Ii MI

I.

(1).. .
. (2) Users of Both

Userg ..of Oak 'Users of NST Oak Ridge eq. (4)

Ridge Developed Developed NSTA Developed Combined

Raterials Materials Materials Results (1, 2, and 3)

Achievement
of.Learning
Objectives
of Mater:al
(Iteim '17)

Impact

of

Materials
(Item 18)

,

..P.AILT a.U.
f ' % t

. .-..

f X
Response

Few students t t 1 2.3 3
.

16.7 3
generally learn
the material 2 3 . . 7.0 2 11.1 3

it

3 9 20.9 '5 27.8 2

'4 16 37.2 7 38.9 4
Most students
generally learn

1 .
4

14 32.6 56 0
the material

43 100.02 18, 100.02 10.

Response

Category

INo impact

Xppreciable'
impact

A.
X

0

1 0 0.0 1 5.3
4

2 1 2.5 2 10.5'

3 9 22.5 3 15.8

4 16 40.0 6 31.6

5 14

40 100.0X-

7 36.8.
.

19 100.02

f

-0

0

1

4.

2

7

10.0 5 7.0
.

,

30.0 '8 "11.3

20.0 16 225
V.

40.0 27, 38.0

0.0 15 21.1

100.02 71 100.02

f %

1 1.5,0.0
47

0.0 4.5

14.3 13 19.7

67.1 26 39.4v

28.6 23 34.8

100.02 66 100.02

-

4
1'

14
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TABLE O. USER EVALUATION OF APPROPRIATENEiS.* RtADING LEVEL

... AND TECHNICAL LEVEL OF MATERIALS . e

t

Appropriateness
of Reading

Level

(Item 19)

1

-

Appropr, iateneas

of Technical
Level ,

2 "(Item 20)

, (3)
6.

.. (2) , Users,of Both
,.. .

:do dak Ridge and (4)4 Users of NSTA
, Rifige,Developed .Developed. ' NISTA 'Developed .

d
Combified

.

,''.Materials
.

Materials Materials. Redulta 4, /,'and 3)
41,

(1).

Users of Oak

Mt :
, 17,!' .01r.

'

.... ,.

Resi.onse. /...

Category . f %
,-,-.

' e
. e

.4
(4) Reading level, . 33 75. 0

appropriate , -

(b) Reading level 8 18.2'
670 h'igh Al

(c) Reading level , 3. 6.8

(s)

(b) Technical level
..too hie .

(c) Technical level
too low .

A

too.low

Reilpove

44 go.ox

Category f ' 7._
..

A
Technical level 31 72.1

appropriate 4 'ts,

8 '18.6

4

43

9. 3

100.0%

tit

,

.%. ', f % % f %

,
," 17 77.3 10 9.0.1 . . 60 77.9.- q

S.

' I(

...)

:5 ° 22.7 0 OA .11, 16:9
o

. 0 C

0 0.0" 1 9.i 4 .ii 5.2

22 100.0%, 11 loo.a , 77 100.0%

l' e. .

7:f f f"% _ - #
, 6

19 90d5 8 80.0',- 58 78.4 -

t1.0
dd

2 9.5 1 10.0 11 14.9
.o

,

0 0.0 10.0
,

,, 21 100.0% 1'10 100.0%

I.

5 6.8

74 100.0%

-



Extent to Which Material§ Fit Into Units or Subject Matter.Taught,

and Constraints and Limitations in Use of Materials. All user groups gener-

ally..indicate that the'materiais fit into units or subject matter taught .

(see_Table .11). This,finding is of partiftlar releyance, since materials.

were .designed to.be easily integrated into: the regular classroom.:
-

Teachers were asked whether any faCtors hindered use.of the

materials (Item 23). For users of Oak Ridge developed materials, A signi, .

ficant percentage of teachers (31.8,ipercent). indicaied that thg time

'required hindered use of the materials .(see Table 11)- Also, 25 percent
4

of the Oak Ridge users indicated that the materials/equiPment required

hindered.use of the materials,

* For users of NSTA developed materials, a *igniacaht percentage

(27.8 p'ercent) also,indicated that time required'hindered use of materials.

However, only 1 out of 18 teacher-users of NSTA aeveloped materials indi-
.

cated that materials/equipment required hindered.dpeof the materials.

A.greater:Iercentage of:the Ns.TA materials Users indicated that

,no fattors hindered use of materials than for users of Oak Ridge developed.

materials (61.1 percent vs.. 43.2 percent).

Teachers were asked whether they felt special or.additional

leacher training is necessary forleffective use of the materials (Item 22).

In aLl user groups, the majority.of teachers.responded "no" to _this item

-(see Table 11) . However, the percent responding "no", of. the Oak Ridge

'materials group, was higher than for the ,NSTA materials kroup (82.2 iiercent

vs.'65.2 percent)." A significant percentage of users of NSTA developed'

materials (34.8 percent) feel that special or additional instructor train-

ing is required.

Likelihood of School Purchasing Energy Education Materials,

Teachers were asked how likely their school would be to purchase the energy
. .

'education ma'terials if each packet cost $27-3 (Item 27). In each of the

.0ak Ridge and NSTA user groups, about 33 percent of the teachers responded

10not at all likely" .(see Table 12),and about 40 percent responded

"probably". Relatively few teachers responded "definitely":

3



TAistrli..L `EVALUATIQN QF EXTENT TO WHICH MATERIALS- FIT INTO. UNITS OR SUBJECT itATTER TAUGHT,
it. AND CONSTRAINTS .AND. LIMITATIONS(i'IN USE:: OF. MATERIALS

f.

Extent to
which Materials
Fit into Units ,

or Subject
Matter Taught
(Item 12) *

Factors

Hindering
Use of-

Materials
(rtemC23)

Requirement
for Special

or Additional
Instructor .

Traintng
(Item 22)4.

44- ,

(3)

gi

(1) .. (2) , Users of Soth )

Users Of: Oak Users of NSTA Oak Ridge and (4)
.Ridge Devaloped Deve1ope4; .. NSTA Developed tCombintid

, Materials

Rehponse
Category f . '' %

..

Not at,all I
t"

2 4 . 4

4s2 3 6.7

3 7 15.6
#4 ,

. 4 16 35.6

Very well 5 17 37.8

45 100.0Z

. Response
.

.%(f/44)
.

Qategory f

(a) None
.

19 43.2

(b) Time required 14 ' 31.8

(c)'Space required 0 0.0

(d) Materials/equip.
required

11 25.0

,(e) Not fit in o ,

subjects ta ght
4 9.1

(!),Other factor 9.f

'Response

Category
.

8 '17.8
.

(a) Yes

(b) No 7 82.2

45 100.0%

Materials Materials : Results (1, 2, and .31

17 1

26 ,

2
4

8

.4

23

tri

X

3.8

7.7

3.8

19.2'

65.4

.

4-

f
...,

'0

o

1

3

8

12

.

f

- 8

0

1

o

2

f

4

.7

11

, -

..,

, %

0.0

ILO

.B.3

25.0

66.7 '

,

f

5

9

;24

42

83

.

f

38

_20

1

13

4

8

26

59

79

4

.

%

3. 7

6.0

10.8

28.9

50.6

'

-

i

E'

Nk

; 4".

o.

ON,

.

t i)

100.0%

%WA)

A100.0%

ZW1.1)

100.0%

2(f/73.Z

61.1

. 27.8

5.6

5.6

0.0

11.1

%

34.8

65.2

72.7

9.1

0.0

9.1

...

0.0

18.2

36.4

63.6

53.1

27.4

1.4

17.8

5.5

106

Zo'

25.3

7:7!":71

100.0%100.0% lob.ox
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"TAiLE 12. USER EVALUATION OF LIKELIHOOD OF SCHOOL PURCHASING
- ENERGY EDUCATION'MATERIlLS (ITEM 27)

.

(1) :,,

Users Of pak
Ridge Developed

MateriAlp, 4 -Materials.

Users of N4TA
,

Developed.

(3) ,

14 Users of Bab
Oak Ridge and
NSTA Developed

..

Materials

S.

(4)

Combined
Results (li 2i.and 3)

Response

Category .

k

4Not at 11

' likely

,'Orobi.ibly

do Derinitely

Do not know

40

i

."

15 33.1:

18-4

,,t)

I

40.9

o e:o

12 26.7

45 J.6o.bz

f_

8

.

f

24 ov

.1 10 . 41..7 8 72.8 36 45.0

4 16.7 1 . 9.1

I.

2 8.3 1 9.1

24 100.0% - 11 100.0%

I I

5 6.2

15-

80

18.8

100.0%

b

Ii
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Sources Where Users Learn of the Availability of Materials. .

It is of interest to know.where users learn of DOE energy,education materials,

since this knowledge may relate to prom otional practices for increasing
is

extent of use of the materials. As shown in Table 13, most users of Oak

Ridge developed materials learved,about the materials either through Journgi'

ads/articles or NSTA'information sOurces. For users of NSTA developed

materials, most users learned about the materials through NSTA information

and "other' sources. Combined results for all user groups shows about

25 percent of the teachers learning about the.materials through Jonrnal

ads/articles; about 45 percent through NSTA information sour-ces; and about

14 percent through, other teachers. Thus; journal 444/articles and NSTA

information sources are the major identified means by which users learn

of the avitilability of materials.

. Perceived UserNepds

Teachers were asked, fOr their grade level(s) and.subject area(s)

taught, whether any media or prescribed'learning activities should be added

to existing materials to more effecitively teach their ,students an awareness

and understanding of the world of energy (Items 25 and 26).

Results are shown in Table 14. As shown, the very large,majority

of teachers in afk user groups thought that some kind of additilnal media

were needed,,and also that additional learning activities of some kind were

needed, since xelatively few teachers responded to the "none" category:.

For additional media, for all three user groups combined, more than half of

the teachers (57.4 percent) thought that film strips should be added to

existing materials, wi'th somewhat fewer teachers perceiving a need for

additional graphics and audio cassettes (45%6 and 36.8 percent respectively).

In the area of additional learning activities, significant numbers of teachers

in all user groups indicate that field trips, guest speakers, in-home activities,

student group discussions/activities and individual projects all should

supplement existing materials. For each of these learning activities, at

least one-third of the teachers in each group (with the exception of student

grciup discussions/activities for, the users of both Oak Ridge and NSTA

develved materiaXs), indicate that the given activity was.needed, with
A W 4

this percent approach' 40-50 foghusers of Oak Ridge developed materials.
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TABLE 134. SOURCES jam& USERg LEARNED DV ME AVAILA,BILrrY
OF MATERIALS (ITEM 21)-

;

(3)- #

. (1) (2) Users of Both
Usl'ers of Oak Users:of ASTA Oak Ridge and (4)

* "Kidge Developed Developed' NSTA Developed Combine4
Materials Materiali Materials Results (1, 24 and 3)

Source -f M/46) f Z(f122) f W/11) f %(f/79)

A

Journal ads/articlep

NSTA information
sources

Other teachers'

School supervisor,
coordinator, principal,
librarialo

Other

19

19

8

4

9

41.3

41.3
-

17.4

8.7

19.6

.
1

11

1

2

6

4.5

50.0

4.5 ,

9.1

27.3

0

5

2

0
t*

5

0.0

45.5
r

18.2

0.0

45.5

/ 20

35

11

6 7.6

20

25.3

44-.3

13.9

.

25.3

4 3

Ammo0
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TABLE.14. .PERCEIVEASER NEgils:" ADDITIONAL MEDIA
AND LEARNING. AcTIVITIES.

", T

1/4

(3)

(1) (2) Users of Both
Users of Oak Users of NSTA Oak Ridge and - (4)

/

. Raft Developed Developed NSTA'Developed Combined
Materials Materials Materials Results (1, 2, P

Response

Category f %(038) f Xef/21) f W/9) f 'W/68)

0.0 6 8.8
.

I
(a) None .... 6 15.8 0 0.0 6,

.- e
_

Additidnil
Media

(b) dCaphics 16 42.1
.,

'10 47.6
or

5

Needed .
(c) Fi1m strips

1

24 63.2 , 10 47.6 5

(Item 25)
(d) Audio Cassettes 16 42.1 7 33.3 2

(e) Videotape 9 23.7 9 42.9 1
.

(f) Other 5 13.2 4 19.0 .' 0

Response.

Category f %(f/42) f %(f/21) f

(a) None 2 4.8 5 23.8 0

(b) Field trips 22 ,52.4 7 33.3 3

Additional
Learning.,

(c) Guest speakers
. ,

17 40.5 7 33.3 4

Activities (d) in-home activities 15 35.7 8 38.1 6
Needed e

(Item 26) (e) Student group
discussions/activities

'18 42.9 7 33.3 1

'(f),Individual projects 22 12 57.1 7

(g) Other 4 9.5 1 4.8 .* 0

.55.6 . ..31 45.6

55.6
1
57.4

I

it

22.2
N

, 25 36.84

I11.1 19 27.9

0.0 \ 9 13.2

W/11) %(f/74)

0.0 7 9.4

27.3 32 43.2

36.4 28 37.8

54.5 29 39.2

9. 1 26 35.1

63.6 41 55.4

0.0 5 6.8

4 ,)
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Perceived usef needs Were-Also assessed by means of an, Open-
,.

ended type4itiestion. Teachers' were asked, for their grade. level(s) and

sublect area(s), what additional packets-should be developed) or what
4

additional topics covered to teach their students an:awar ess and under-

standing of the world of energy (Item 24). /For rhis it m, veral

teachers in each user group did not respond'to the i em,. ThUiv, for users

of Oak-Ridge developed materials, 24 of 46/teachers!responded;' 10 but of

29 teachers responded for users of NSTA developed materials, an 4 out

of:12 reachers'responded fot uaers of'both Oak Ridge and NSTA'dOeloped-

materials. Assuming for this item that nbn-resOonses -can be interpreted
4-

as "none" (no additional.packets.should be-developed. or additional topics
4 -

covered)., then the percent of teachers in each user group believing thaew

some kind of additional packet should be developed or an additional. ',

'topic covered, can be taken as 24/46 = 52.2 percent, 10/29 = 34.3 percent,

and 4/12 = 33.3 percent, in each user group. respectively. Thus, significant

numbers of teachers in each user group indicate that an additidnal packetis)

should be developed or an additiohal topic covered.

Particular packets that should be developed or additional toOics

covered, as indicated by teachers, are shown in Tables 15, 16, 17, and 18,

for each of the three user groups anl for all three groups combined. Ae_can.

be seen, responses are diverse. Fdr users of Oak Ridge developed materials, .

the most frequently indicated packetS th5t should be developed or eopics
,

covered are nuclear/fusion, conservation, and alternative energy projects,

with four teachers indicating that each of these packets/topiegrare needed.

For all three user groups coltbined (Table 18), nuclear/fusion, solar energy,

wind, biomass, conservarion were the most frequently indicated needs.

*

4

'41



TABLE 15. PERCEIVED USER NEEDS: ADDITIONAL PACKETS
THAT SHOULD BE DEVELOPED OR ADDITIONAL
TOPICS COVERED (ITEM 24) .(USERS OF OAK

RIDGE MATERIALS)

/64

Additional Packet or, TopiC Frequency*

JNuclear; fusion 4

Another solar packet; sun 3

Non-rene4able sources compared to solar 1

Water eneigy 2

Geothermal energy 1

Hydroelectric power 1

Wind 1 1

Biomass 1

Gasahol (new sources packet) 1

Conservation: 4

- On all levels 2

Elementaiy leel home4fonservation 2

Altgrnatime energy projects 4

More materials related to life sciences 1

.More basic materials
;7

1

.

More chemistry ,
1

Fossil fuel'problem 1

Energy flow in natural systems

o Politics of the energy problem

,, 1

1

Values clarification and energy 1

Health and energy
r-

Games

0 1

1

Supplement SCH curriculum 1

*Frequencies given represent the number of teachers indicating that a
given additional packet should' be developed or an aaditional topic

covered. Out of the 46 teachers, 24 responded to the item.

48
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TABLE 16: PERCEIVER USER iiEDS: ADDITIONAL PACKETS
THAT SHOULD BE DEVELOPED OR ADRITIONAL
TOPICS COVE4ED (ITEM 24) (USERS OF NSTA
D41B,LOPED MATERIALS)

Additional Packe or Topic Frequency*

Nuclear

Solar energy

. Wind power

Biomass production of energy

Bio conversion

Petroleum; new find

Energy from the oceans

How to conserve

Personal use of energy t

'Mare on environmental impact of new
energy. sources

Relate eftergy as a science

Energy u ed in manaacturing appliances
as well s using them

Oil producing natians.,-- exporting and
regulating prices

How to calculate

1

2

1

1

1

1

1

1

1

1

1

*Frequencies liven represent the number of teachers indicating that a
given additioual packef should be devtloped Or an additional topic
covered. Out of the 29 teachers, 10 risponded to the item.

,



TABLE 17. PERCEIVED USER NEEDS: ADDIIIONAL PACKETS
THAT SHOULD BE DEVELOPED OR1DD/TIONAL
TOPICS COVERED (ITEM 24) (USERS OF BOTH
OAK RIIDGE AND NSTA DEVELOPED MATERIALS)

Additional Packet or Topic Ffiquency*

Biomass

Wihd

.s asic concepts
7

.p Limitatioris and, advantages of alternative
energy sources

1

1

1

*Frequendies given reptesent the number of teachers,indicating that a

.
ogiven additional packet should be developed or an additional topic'

covered. Out of the'12 teachers, 4'responded to the item.

.

4.

50
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TABLE 18. PERCEIVED USER NEEDS: ADDITIONAL PACKETS THAT-SHOULD
BE DEVELOPED OR ADDITIONAL TOPICS COVERED (Intl 24)
(COMBINED RtSULTS FROM AtL THREE SAMPLES) t /

AdditiOnal Packet or Topic Frequency*-

-k

4

Nuclear;flision
Solar energy; another solar packet, sun; non-
renewable sources compared to solar
Wind; wind power ..

.41. Biomass; biomats production.of energy; bioconversion
Wet& energy

,

Geothermal energy
.

Hydroelectric_power . ,
d

Gasahol (new sources packet)
Conservation: a °

N ,
, -'0n all levels; how to conserve; personal use.

of energy' 0

- Elementary levei home'conservatiOn
Alternative energy projects
Basic concepts; more basic,materiAls
More materials related to life sciences
More chemistry

,

More on environmental impact of pew energy sources
Fossil fuel problems

, ,

Energy flow in natural systems \

Petroleum, new finds
'

Energy from the oceans
Limifations and advantages of alternative energy

1

sources
Relate energy as a science
Energy use,in manufacturing appliances as well
ss using them.
Oil producinnations -- exporting and regulating
prices \
Politics of the\energy problem
Values clarification and energy
Health.and energy%
Games .

How to calculate
Supplement SCIS curriculum

,

)*

------..

.

4

2

5

6

.3

5

2

1

1

1
6

4
2

1

1

1

1

1

1

1

1

i

1

1

1

1

1

1

1

1

4

*Frequencies given represent the number of teachers indicating that a
given additional packet should be developed or an additional topic
covered. Out of the 87 teachers in all three samples combined,
38 teachers responded to the item.

,tS 5
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SIA6arx of Prinapal Findings

Some of the previously presented results are based onrelatively

small sample sizes and.low.questionnaire return' rates. Additional- related

. studies that might .serve to coiroborate the results wpre not iaentified

(e.g., additional studies related to extent of use of the materials).

Nevertheless it is felt that the results obtained 41AV at least suggestive,

-and-often more so, and of substantive value. Principal results ffoM the
, 1

..\ .;.questionnaire surveys may be.summarizecfas'fkkowsi

The extent to-which secondary science, social

science, and mathematics teachers usb NSTA develoried
.4

materials appears to be low, in that only 4 percent

of responding teachers indicated any-use of these

materials in their classes. This figure of 4 percent

may even be high, because of the expected tendency

of users of the materials to return the-questionnaire

.4 forms-.

Comparable. qutstionnaire information on extent of

use of Oak-Ridge developed materials ,is not

available. However, teacher interview results (see

next section) suggest low-exteni of use of these'

materials, since many teachers do nOt know of the

existence of the materials.

More definitive information is needed on extent of

4.

use: in our nation's schools, of both NSTA and Oak Ridge

developed materiala, and factors underlying use-nonuse

of materials: This information'could be obtained

thvugh a more extensive survey effort than wasTossible

within 'the scope of this project. A more extensive
-

survey effort haseeen outlined as part of a,Battelle

proposal currently submitted to DOE ("evaluation of Extent
..,

of Use and-Impact of'DOE Energy Education Materials"). .

t-
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'Of the teachers reporting tfiait.ifidy have received and-

:have in hand energy education materialiG aboUt two-thirds)-
. .

. . t .. .

of them actually.:use the materials in their classes.. This
..7

* i
is true for teaOhers.receiving the NSTA developed materials,

aswell as for teachers receiVing Oak Ridge developed

mAterials. For the One-third[of the.teachers receiving

but pot using the materials,principal reported reasons

for nonuse included limited Class.tiae available, and lack.

,of time to evaluate the materials..

Teacher.users of the

faVorable evaluadon

1146,

materials generally provided a

of the materials.k Both,teacher-
,,

users' of Oak Ridge and teacher-userwof NSTA developed

'materials generally reported:

- High student interest levels.in the matei'ials

and that the materials are related to,their

-studentetxperience and background
.

- That the materials are releVant.to both

their Students' information needs and geographic

region

- That students achieve the jearning objectives of

the materials (more so for users of'Oak Ridge
"

developed materials than for users of NSTA developed

materials)

- A relatively high impact of the materials on students'

. awareness and understanding of the energy sitdation

- That theireading and technical levels of.the materials

are appropriate to,their students

That the material's fit into existing units or subject

matter taught,.and`with most teachers reporting no

additional teacher training required for effective

use of the materialø .

.

, /

'Although user results as cited aboVe indicate a
a.

generally

favorable evaluatio4 of the materials, it is important .

S.

it

41-
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' . P to nope-that Witignifi'cant percenttge of both users of Oak
,

.

0 Ridge'and 1444,developed materiaIs'indidated-that tily;
. ,

required hindered usSof the taterials (32 and 28 percent,
,

respectively).A.Also; *.b.pUt one7quarter of the..bak 4idge

-.users'itidicated that'Matetialifeq44Menerequired hindered

use of the materials. Further;, about 15jercent opthe.usera

of the NSTA.developed-msterials felt that special or additional

'idstructor tiaining is required to use the materials .effectivelit.

A

As an additional qualification on the geneNally-favorable

user evaluation of the materials, he very large majority

otteachers in all user groups.thought that some kind of
\

additional media xiere needed, and-alse that additional

a JearnIng:activities of some kind uere needed, to more

effectively teach their stildents,an awareness and
..

understagding of theWorld of energy. Forigxample',
t .

.
"more than half.of the teachers (57 percent) thought

,.% thatfilm strips should be 'added to existing materials.
%.

Also'," "signiftRnt numblers of'tezilhers 'perceived a'need for'

ft .,
, addttionai graPtIcS.(46 percent), and for audto Cassettes,"

3.
.-. A

1 '(37 pergrIt).. III the area of needed.lening activitieSi

attleast one-third Ok the,Leachgrs-indicated that field
.

0

"

trips,. guest -speakers,.,:in-home activities, 'student group

_.,discustion/actixittes,s,and individual projects Were

;R

nedded. :often, pore
.

than onerthird of the,teachers.indicated

that.a given le'rning Activity;was needed '(often approaching

50 percent)ipending on the particular activity and u er

gidUp..-yinally,,- significant numbers of teaChers (between

one-thirdfand one-half,.depending on the particUlar User
,

groupY.thought.that some kind of.additional packet should

.be developed or an additional topic covered,. Packets/topius.

.

suggested were diverse, in nature, but results suggested a
.

ieft.need bysdVetal.teachers for additional content. A'

.*

-

.



Summary of Teachers' Interviews

As previously indidated, onebapproaCh used to acquirejnformation

on perceptiond of ehergy education curriculum materials was through personal
, .

interviews with, teachers at the 1979 National Science Teacher's Association

ConventiOn.. Teachers, university teaching staff:and school supervisors/.

..administrators who had, experieli6e with DOE's cUrriculum material4 were

interviewed.

The comments obtained should be'condidered as, a.sUpplemental

source of 'inform ation to the questionnaire surveys. The teachers' perceptions

of the materials are summarized below.

p.

Tile-interdisciplinary approach Used in-NSTA

produced materials is good. One teacher

had used the idea to integrate energy topics

into reading and gave

and writing of energy

tests in comprehension
,

terms. Some teachers,

however, do not understand thi:approach.

Theyoleed to have it

introduction or have.

using it tOemselves.
.

service trainingp

meaning and imp

explained in the

it demonstrated before

This suggests that pre-

need to address the
,r)

op of the interdis-
.

alternative. Work-

to,inservice

,ciplinary apPro

shops, or some

training mgy

c
The materials' appear t teachers to be adaptable

(paiiicularly Oak Ridge Associated Universities

mgterials).. For example, even though a given set_

of materials may be.designed for Grades 4

they can'be used 1:if high school students,

elementary.grade levels. Similarly, they

adapted for gifted or slow learners' use.

packages can literally be taken apart and

an0,5,

or other

can

Material

used

with a classroom of children who are. waratifig

at aifferent-knowledge
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Most;teachers do not know that the DOE 10terialt:'
h

exist. There'needsta.be mote advertisineor

outreach:aativities so that materials are more

visible in the teaching compunity.

0. .Methods that ari.nat lecture or book work'interest

students more. Handa-;on work will teach matetial

better. Lessons.using simulation or gaming also

are-needed.to.captUre student.interest.

There Were only a few suggestions as 'to topic areas

that needed tD he included in the,materials. Those

mentioned.included earth science for the junior high.:

school leyel, biomass for senior high.school level, -
and materials that stress the diversity of"inergy

sources and provide guidance in matching a source

to its beet use.

Most teachers were pleased with the materials.- There
f

4m3isome indication that teachers positive tdward the

materials would pay for the now ffee materials, even

if their school district would not.

In general, it appears that the teachers'comments support the

questionnaire survey data as well as Battellenresearchers' perceptivs

of the,energy education materials.

,

.f.' 9.

4-
pr
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, III. PROGRAM EVALbATIOq
0,

4 4

0

Durilg.the six-month on-aite assignment in the Education Programs

,DiviSion, Dr.' Mill not only asSiated'in the technical review and guidance,'

for specific projects, but'also exaiined the total curriculum development

program within the Division. A summary of Di. Miller's observations are'

presented below.

Communication'Between Program Developers
and IDOE Staff

-

Because N.S.T.A. is the Division's major contractor and because
e

N.S.T.A. is located in Washington, D.C., Dr. Miller.observed 4. frequent

eXchange of planning and information% betwagn the staffs of N.S.T.A. and

the DOE. Communication between otther contractors:ahd DOE staff, because

of distance:and various lengths of contracts, was'not as regular or ag-

frequent as with N.S.T.A.

The Chtef of the Academic Programs Branch maintained contact

with contractors in an admirable fashion, given the number of:major on-
. .

going curriculum development projects and the small staff with which.the

%. Chief Was provided.

/ Ihdeed, a major criticism,of the Division'organization is 'that

the number of staff glsigned,.cto the Education Programs Division-is,entirely

inalequate yt-the n4mber au size:!Cif majot.:projects funded by .thiS Divi-
4.4

'sion. Presently, only two permanent staff membersare'in charge of hand-

ling the management ot,-these projects as well as- the daily bUsiness, which

is delpgated to this Division.

While aanowled:Ong the present uncertOnties wh40:-_character4ze

the organizationai changes within 00E, the majpr recommen4a0:b0Or,improv-
.

coOmiunication between .0t4ram developers and ,DOE Staff is to increase

,

tne statikby at ldast two professional positions adt that quality attention

tight.be paid tp all aspects.of'material's development prdjects under way
. A

.Ithrough Ontracts with the.EdUcation ProgVams Division.
. .

A
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'Adequiny of, the:Publicity and -

,Dissemination Procedurei ypkized

The majority of CurricUlym materials developed for DOE.are avail-
.)

4 able from'the DOE's Tec4nical Information Center (TIC) in Oak Ridge,
.

Tennessee. While TIOS records indicate ilarge'reildest volume for the
S.

materials, much of. Battelle'S initial research into the extenJOI use of

these taterials.(see.Section II) indicates.that many teachers, supek- .

visors and administiators are unaware of the existnSe of these energy

. education materials.
I.

Personal reports of.encounters with tekrs in the field,
.?

provided by Dr. Janet MiV.er and IS,.-Jeatv Newborg (see Section II) as

:. well as by the director of the Faculty 1:levelopment Programa of DOE,

indicate that much more publicity is needed to infOim the gene,ral teaching.

community,ofthe availability.of these materials.

Specific recommendations for improved publicity and dissemina-

tion procedures include:

Inserting a, perforated card into everly set of matdrials

mailed; this card could be filled'oUt and mailed back to.

.1:10fi by
i

the teacher, supervisor, or administrator who had

.utilized the materials, thus providing user access.infor-

mation as well As user reacti& information. This pro-,
4

.cedure would ;ssure a user population for any additional .

ev#luation which DOE might wisE to pursue.

Alertising the availability of these free cdrriculum

materials through educational journals, periodicals,
,

1'1

and'newsletters.
A

Installing DOE curriculum information booths at major

education conferences, especially, at ones such as the

N.S.T.A. National Convention. The attendees of such

conferences usuallyiere enthusiastic and eager for new

information. (Response cards could also be inserted

in these materials.)1.

4.
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Requirements. ProCesses,"and Guidelines. Used to
pDetermine Informational Needs df the ucational

. .

, Community and the General Public
--

4 During much of the.six-months on-i1te4assignment et DOE, the on-

_site researcher observed tb*Directorithip of the Division beingoccupied

Ary two individuals, the resignatidi of the most recent Director,,end the '

loss of professional staff positions within the Education Programs Divi- ,

sion. Such events obviously resulted in an unsettled atmosphere within

the Division and.contributed to the varying requirements and guidelines

which were used to determine informational needs.

A specific perspective which thed'defines major goals of the

Division is needed to establish guidelines ana requirements for development

of.specific. curriculum projects. For example, decisions must be made in

reference to target audiences with regard to future curriculum development:

will the Division continue to support development of materials for K-12?

Will the emphasis shift to materials development forvocational/technical

training in the energy areas? Questions such as these need to be addressed

before the Division can settle Upon .specific requirements and objectives

for its curriculum projects.

As indicated above, a specific perepective which guides the work

of the Division is not discernible at this point. Thus, no specific pro-
.

cedures exist for, dttermining informatiptal needs. , This appears to be an

area, along with the informational needs issue discussed'above, which

deserves priority as the Division Aves into its'new organizational'

structure.

The individual programs which are run and supported-by the'Education

Programs Divisidh are of value within.the educational mission of DOE. The

staff works diligently to direct the various- activities within the Division,

and their efforts, are laudable. However, the work which now exiits as

well ds the potential prOjects which could be enacted within this Division

demand a reasonably-sized steff end a specifically defined and articulated

perspective which can guide ihe-activities within the Division. The people

now working withinthe Education Programs Division are committed to all of

kty

. 59



4 4

4.

.the tenets which characterize energy education; they should WI provided

with the staff support.as well as philosophical perspective which.would

enable them to continue in the vita./ mission of providing energy education

to American citizerw.

4

air
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IV. -CONCLUSIONS AND RECOMMENDATIONS

Principal conclusions.snd recommendations from this study are

presented below. They, are' organized,into the following areas: (1) Extent "b

of-use of DOE energy education materialS and teCommendations for' ihcreasing

extent of 'use, (2) User evaluation.of the materials ,and.peiceived needs,

(3) Currentevalua4on procedures and reconniendations for evaluation studies

and imdoved evaluation piocedures, and (4) Operation of the Education Pro-

grams,Division.

Extent of-Use

The exten4 of 'use of DOE enetgy education.curriculum

materials:appears quite-limited in our nation's schools.

However, more definitive information is needed on extent

of use,.and.factors.underl ing use-nonuse of the maxerials.

This information should b, obteined.thrOugh the,condixt
. .

of a more extensive survey effort than was possible.

within he scope of the current project. A more ex-

'tensive survey effott has been outlined as par *of a'

Battelle proposal currently subinitted to,DOE 'Evaluation

of Extent of Use and Impact of DOE Energy Education

Materials")%
l

Based on the iesults of the current study, a principal reason

for low extent of use i that significant numbers of

teachers do not know the materials exist. in addition,

for teachers that are aware of the materials and that have

ordered them, significant numbers do not use.the materials

once.they receive them.

In order to increase extent of use of DOE eftergy education

materials, the Education Programs Division should adopt
,

a proactive approach to dissemination. Thaf'is(;- there is

a need for a plan-to systematrally reach out to target'

populations (science, mathematics, and social science

teachers). This should be accomplished through exhibits

611
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at national,. regional, and/or state conventions of these

'teachers; announcements' of material availability in

j4rnals, neOsletters, ancUother publications which

reach .a large number of teacheriW.and other appropriate'
,

apliroaches.

As an additional Means

Education Prog iv

would expose ,preservice

ncrease extent of use, the

idn should develop a plan that

teachers to the materials. Staff

dnd faculty within.,the college/university Depa;tment 'of

Education,should bd made aware of the existence of DOE

materials so they can prç the materials as resources

to be used in the elementary/secondary school classroom.

Exposure to energy-education materials during pseservice

training make it more likely that A future.teather would

consider them an opportunity to present the topic of energy,
.

' rather than an "add-on"-to the existing curriculum once a

teacher has taught for several years.

User Evaluation Yid
Perceived Needs

Teacher users of the materials generally provide a favorable

evaluaticin of the materials, in terms of student Interest in

the mhterials and relation'of the materials to students'

experience and background; relevance of the materials to
4' A

students' information needs nd geographic region; achieve-

ment of learning objectives
/and impact of the materials on

students' awareness and understanding of the energy
,

situation; appropriateness of the reading and technical,

levels of the materials; and,ease with which the materials

fit into existing curricula. However, both Battelle researchers

and many teacher users perceive a need for supplementaryi

prov.sions and mechanisms which would more actively involve

stad nts in the learning process.
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Imaddition, consideration. should be given to dqveloping soma

materials Which could.be utilized within" the disciplines of

the humanities.

Evaluation Procedures
. .

To date, most of the evaluation of DOE.energy education,'

materials has been performed at a teacher.reaction)lever,

with little attention given to the charges in student

skills, knowledges, and behavior as a result of.expopure

to the curriculum materials. While teacher reaction is

.a valid form of evaluation, it does.not ansier.the more

important questions related to extent and nature of Impact

on. students.

A comprehensive, systematic; and scientific evaluation

should be conducted to assess the-Impact on students of aoE

energy.education materials durrently being distributed

nationally to teachers. Such an evaluation study has

been outlined in detail in a Battelle proposal currently

submitted to DOE ("Evaluation of Extent of Use and Impact

of DOE Energy Education Materials").

In addition, consideration should be given to including

more thorough and coiprehensive student impact' evaluation

ap part of the process of developing new packages. For

example, prior to the release of a package publically,

fieldr testing of the package should have occurred to-deter-
.

mine the extent to which specified student learning objectives"

are achieved, and any.modifications in the package made

accordingy. This procedure would go beyond field testing

to obtain only teacher reaction to the'materials.

A procedure should be developed to obtain teacher feedback

on distributed materials. This could be accomplished by

including postcards with materials distributed by the

6 3



.

S.

,

S.

*.r 48

Technical Information Center which.Soli t.cooperaiton.

-in assessing the materials. ACqumulating alistiug

material receivers (i.e., those who requested and were-

sent Materials within a-spetified.periodof 'dale,. say. .

the most receiit six'month period) would greatly facili-
, 4.

tate evaluation of specificsmaterials.. For example, it

would SupOIement'iXtetxt'Ofusi'inforiiiion.by.determin,-.

ing not only how many people ordered materials, but

also hol many.teachers.actuallY.Used them and.how.manY

students were reached.

DOE.Operation

The Education Programs Division should formalize mecha-

nisms for determining the educatiOnal informationneeds

of teachers, students, and the general gublic. Based

on the Education Programs Division's missions, goals,

Vapid objectives, along with determined information needs,

plans and guidelines should be developed to assist the
1

Division.in determining. curriculum materials that are

yet needed, in evaluating unsolicited proposals, in 9ys-

, tematically disseminating existing materials, and in

evaluating airriculum materials.

The Division should increase the staff to more effectivel

tarrY out instructional design, materials di§aetination,

and educhtiowl serVices.

Tp enhance cohesiveness and communication ,omon4 staff of
-

the Division, there should be more planned efforts

directed toward planned discussions, meetings, and

circulated documentation of current activities and needs.
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APPENDIX A

TEACHER SURVEY INSTRUMENT
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. NATIONAL
4-SCIENCE
TEACHERS

Aff AFFillATIE OP
ASSOCIATION 1IE AMIRICAN Auocualom FOR THE' ADVANCEMENT OF !OEM'

114311 CONNIICIICUT AVINUS. 011.W, WAIIININOTOPI. 3i,C1.-0(;011111> 11111.1111140Nes ANSA COOS 11100,1110114111101)

Relneik. Mee fxeculive Director
.

ENERGY EDUCATION tUNRICULUN EVALUATION .

We need your help to evaluate energy education curriculum ma. terialC..Pleast take Just a few

minutes to complete the following questions. A libOng of the\meterials with which wi are

particularly cOncerned is attached.for refereace, end you may detach and use the list as a

*resource. Nen if you hood not used the =feriae, please'completi items 1-7 and return the

form In the'enclosed'envelope.. Forms should be returned within 614.00A8 from their rpoeipt.
-

Your particlOtion is voluntary mid you may choose not to answer any of the questions. go not

sign your name. Return of the form denotes your consent to participate and your agreement to

our use.of your responses.

: Thank you for sharing your information with us.
,

,
-,

1. What ji your job position?. a) elementary teacher b) secondary teacher
_. %

crelementaryor secondary curriculum.coOrdinator , d) college/university facul

e) other (specify) 1 (31

2. What grade level(s) do you leach? Circle applicable tevel(s).

K 1 :2 3 4 5 6. 7 8 9 10 11 12 Post-secondary (47s)

1. What subject areas do you _teach? a) all (elementary) b) science c) mathematics

d) social studies e) other (specify)
(s'ilo)

,

4. in what statd do you work?
.

.01,ity

5. Nave you ordered or received any, of the energy education curriculum materials listed on the
attached page? 7
a) Yes '' b) NO, apd I'm not Interested " IF NO (b or c), STOP HERE.

(Go on to Item 6) c) No, but I'm interested in Ming so RETURN 'MIS FORM IN THE
ENCLOSED ENVELOPE. .

6. "Have you used-the materials at all in your classes?, .

a) Yes (Go on to Item 8) b) No (Go to Item 7)

7. -If you have not used these materials, why not? Check all that apOly.

'a).Limited class time available b) Doubtusefulness of material

c) Doubt relevance to students d) Had no time to evaluate material

e) Decided'to use energy education curricultiM materials from another sOurce

f) Fee!1 energy education should not be part of curriculum
e

0- Other (specify) 03-19
. .

(STOP HERE. PLEASE RETURN THIS FORM IN THE ENCLOSED ENVELOPE.)

1 3)

B. What packet(s) have you used? See the attached listing and write 4n the sequence number of
the gecket(s). (2;-33)

k.

9. Approximately when did you begin using the materials? (month and year) (i4-17)

10. To date, how many times (i.e., with different groups of students) have you used the
materials?

(lioss)
'. .

11. To'date, how many students have been exposedto the materials? Give the approXimate total

since you began.using the materials. (0.41)
.

12. To what extent doss the materiallit into the units or subject 'matter you are teaching?
Rate theextent by circling the appropriate number.

11(pot at all 1 2 3 4 5 l'14r.r y well

L .,
- (OVIR)

,

66
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.. ,
13. To what iXtent,do,:your students find the materials Interesting Retethe extent,by circling

the approprlate'num0Sr. ,'_. y
-.

, , .

(.4t)
... . .-

Nat at allintecesting .1 2 3 4 '5 Very interestlnp .

.14. To what extent Is the content.of the-material related to.your students" experience and,back-,..-
ground? Rate,the ixient bY circling the appropriate number. . .

.

(4,
N)t at.all related' 1 2 .3 . 4 5 _.Very much relater:1-

15. To what"eXtent li the content'of.the Material-relevant'to,your'studenhts',JhfOrmation.needs,
Rate the extent"by Circling'the appropriate nUmbec. Ct, . -

, ,

...., ,
relevant

1
Not at 011

, ; '3, . ii 5 :- Very. relevani (47)
. '''-

.

16. To.what extent are the topics Covered in the.material relevant tO:lourrgeographic region?
40te.the extent by circling the Appropriate number.

',

. , Not at all relevant .1 ' 2 .3 4 5 ' Very relevant
. ,

17. To what extent do itudents achLevethe learning objectives of the materials (as stated In'
.

.

the packets)/ Rate the extent,bv circling the appropriate,number..

: Few studedts generally
1 4 . 3 4 5 Most studen ts generaily j 0

learn the material learn the material
,

18. To whlt extent have the materials had an linpact on your students' awareness and understanding
of the energy situa(ion in our country? Rate the extent by circling the appropriate'number.

No impact 1 2 3 4 5 Appreciable impact
. -

19., -Is the reading level appropriate for your students? .

. .1,

a) Yes b),ND, it is too high c) No, lit is too low (si)
, ----

20. Is the material at the appropriate technical level for your students?

a),Yes b) No, it is too technical c) No, it is not technical enougb (52)

21. -Where did you learn of these energy education materia101 Check all that apply.

li) Nitional.Science Teacher Association information sources
.....,

:.

a) Journal ads/articles

c) Other teachers

e) Other (specify)

24. Apart from your
) training is necees

a) Yes , b) No

, .d) School supervisor, coordinator, principal,librarian

, 4

If.;study of the materials, do youleel that special br additional
for the materibl pp be Used effectively by an instructor?..

..

(se)

23. In your'iudgment,-do any factors hinder the use of the materials? Check all that apply.:-

a) Pio A)) Yes, time required C) Yes, space required " 0 Yes, materials/

equipment required e) Yes, does not.fit into'existing subjects taught

f) Yes, other (specify)

24. For your grade level(s) and subject area(s) taught, what additional packets she4td be
developed or what additional topics covered to teach your students an awarene4s and under-
standing of the world of energy?

I
25. For your grade level(s) and subject areas(s), should any media be added to existing materials

to more effecaively teach your students ad awareness and understanding of,the world of energy?
Check all that apply. ,

a) No b) Yes, graphics c) Yes, film strips d) Yes, audio cassettes ,

e) Yes, videotape f) Yes, other (specify) (65-70).

26. For your grade level(s) and subject area(s), should any prescribed learning activities be
added to existing materials to more effebtively teach your students an awereness and under-
standing of the world of energy? Check all that apply.
a) No b) field trips c) gueit speakers d) in-home activities

e) student group discussions/activities f) individual projects

g) other (specify) (71.71

27. In the future, it is possible that the energy education packets may no longer be provided
free of charge. In your judgment, how likely would your school be to purchase the energy
education materials if each packet cost $2-37
a) Novat all likely b) Probably c) Retinitely d) Don't know (74
4
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