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NOTICE -
This report was prepared as en account of work sponsored by the
United Stetes Government. Neither the United Stetes nor the United
Stetes Department of Energy, nor any of their employses, makes eny
warrenty, express or implied, or sssumes any legal liability or
responsibility for the accuracy, completenaess, or usefulness of any
information, apperetus, product, or process disclosed, or represents
thet its use would not infringe privately owned rights. Reference
herein to eny specific commaercisl product, process, ar sarvice by
trade name, mark, menufacturer, or otherwise, does not necessarily
comtitute or imply its endorsement, recommendstion, or favoring by
the United Stetes Government or any sgency thereof. Tha'views end
opinions of suthors expressed herain do‘not necessarily state or
refiect those of the United Stetes Government or any agency thereof.
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' Battelle's Colunhnsfbdgératories conducted a review and an
evaluation of, the energy educiizop curriculum matgrials for the Education

Programs Division, of the Educafion, Busineas, and Labor Affairs/Intergovernmental
and Institutional Relations (EBLA/IR), U.s. Department of Energy.: The specific
objectives of the six-month contract were:

(1) to review and asgess current projects in progress ) ' o
T ‘(2) to eValuage existing curriculum materials - g
ﬁjj to conduct ‘an evaluation of DOE's energy education . ] (j
Cprogram. o B
The objectives were fulfilled through provision of technical review and
~guidance of eight existing programs, surveys and interviews with teacher '
- users of materials, and examination of the total curriculum development
program within the Education Programs Ddivision. ' 4
Major findings of the study include the following: _ " .
T (l)"DOE energy education curriculum materials appear ‘to have

limited use im our nation's schools, apparently because

significant;qumbers of teachers do'd%t know the materials

exist. . . ) .

(2) Teacher users pf DOE energv education materials generally : .

provide a favprable|evaluation of the materials in terms
e of relevancgf to studerts, te:Lnical and readiné‘levels,
' ease of yfe with exigking curxiculum; and impact on student
f? awareness and und rs anding of -the present energy situation.
R However, a need to more actively involve students in the
. learning process was npoted. ’
(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 résult of exposure to
the curriculum materials. ‘

Based on thé& study findings, the following actions dre recommended

'

to improve the Operation of the Education “ograms Division: : | © - y




-®

(1) :The Education Programs Division hould adopt a proactive -

o
4approach to dissemination of ener

education curriculum
materials.” Methods for reaching p tential users include
DOE presence at convenzions‘sfjteac
+ and published.announcements and artficles on available
material. Also, the Education Profgrams Division should
develdp a plan to expose pres ce teachers to the
materials. y - .
(2) .A comprehensive, systematic, and sclentific evaluatioﬁ
should be conducted to assess the impact on students. of
DOE energy education materials curreatly being distributed
nationally to teachers. Further, consideration shOuld be,
. given to including more thorough and'comprehensive student
impact evaluation as part of\the_process‘of develOping new
v Curriculum packages. In addition, a procedure.ShOUIdibe
developed to obtain feedback on how many teachers used
distributep mateérials, how many.students are reached, and-
other items of interest. , o
(3) /Based on the Education Program Division's missions, goals,
and o/bjec_tives, along with its determined information
néeds, plans and guidelines should be.developed to assist |
the Division in determining curriculum materials that are
yet npeded, in evaluating unsolicited proposals, in syste-
matically disseminating existing materials, and in evalua-
ting curriCUIum materials.

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

»
carry out instructional design, matevrials dissemination,’

.

. and educational services. - .

. -

rs and administrators,




Much. of the research for this project was conducted pnwsite. -
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) 7 INTRODUCTION

)
.

Battelle™s Columbus Laboratories conducted a review and an.
evaluation of ‘energy education curriculum materials for the Education
Programs Division, of the Education, .Business, and’iabor Affairs/
Intergovernmentab//nd‘%ﬂijitutional Rélations (EBLA/IR), U.S. Departments

of Knergy. The specificNobjectivés of the six-month contract were:
- o .

(1) To review d assess current projects in progress .
(2) To evaluat existing curriculum materials
A (3) To conduct evaluation of DO; s energy educatiQn,

program. ‘ . I
C N S
G

Fulfillment of objective one involved the provision of techn}cal

re~iew and guidance for eight programs in progress. Much of the guidanqaﬁ'“ -

'was provided through discussions with the various prdject directdrs{ﬂ'.

periodically made visits to theé Education Programs Division Office.

e
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Guidance was-also provided tht&ﬁgh on-site visita ions'ana telephone -

comsultations. S i Vo I B |
© Evaluation of exlstiqg CUYriCUlt:gn?te {als (objective two)f. . v
Waﬂ‘accomplfshed maindy. through qu%?tionna e surVeys of teacher users :

of the curriculum aterials, q&pplemented by intervi WS’ with teachers .

and hy perceptions of" Battelle researchers.. “The surveys also-obtained

t\ .

information oy, the extent of use’of the materials in our mnation'g

schools. . S S : " - ' N .

i
. . o _ °
’ , Accomplishment of objective three (program evaluation)
involved an examination of . the toﬁal curriculum development .program

within the Education Programs Divislon. Panticular facets examined

Ve

included communication between program developers "and DOE’staﬁf
adequacz of publicity and dissemination pracedures utilized, and o w7

requirements, processes, and guidelines used to determine informational

needs of the educationa’l community and the general-public.s " -4

Results from accomplishment of the above objectives are pre- N .

’ : w o . -
sented in the next three sections of this report. The last section of ) .

the report preSentS'conclusions and recommendatious. i ¥
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) ,‘ : ) I. REVIEW AND ASSESSMENT OF *CURRENT PROJECTS-: . e
~ 7 T '

. ' . Aty . ) .
Review and assessment of DOE-energy education-

~

xterials and prot' v
,grams as well: as technical guidance to curriculum developer§ was Qrovidedﬂ
.by Dr.’Janet L."Miller, who worked on-site in the Edudation Pyc
for six months. During this time, Dr. Miller beCame familiar
variety of programs aﬁready developed for the Division as well as with pro-”:,

v

gram developments in progress.

Technical review and guidance were«provided for the followi

grams in progress* ' )
1. Solar Curriculum, K—6 - University of Southern
California . - ' v:
2. Easy Enhergy Reader, 7-12 -- Information Planning !
v ‘Associates 4 _ . ] 7
| 3. Ten Interdisciplinary Units --— Natioﬁal Science . _‘i?wﬂif_.'
Teachers Associatfon ' ; o '
4. Four Disciplinary Units -- National'Science Teachers "™
PR B Association ' ‘ o '
| %. Electric Power Generation Current'and Future
. Resources, ll—l4 - Pennsylvania'Departnent of
~ Education ‘ ' ' T .n ;_ )
° " 6. Vocational -Education Curriculum -- American @sso¥. | N
T " ciation. for yocational Instructional Materials
\éij 7. Energy ConserVation: Education Programs for |
Schools -- Energy Education Programs, Inc.

8. Energy Education Workshop Handbook -- National

Science Teachers Association : -
» * [N 4
® )
i s _./
ﬂonsultation With Pg ]ect Directors - - >
Oﬂu .

Much of the guidance was provided through discussion with tha -
rvarious project directors who peribdically made personal visits to the
Education Programs Divisfon Office. Such visitatidns included.

'(l) Information Planning- Associates -- "Easy Energ& Reader,
7-12". In discussion with the project'director, the on—site researcher

raised the issue of readability level of several of the articles included

1)
A

— 1
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) T o 1n the Reader. Diseussion’ centered arqpnd.the appropriate readid vel

, . £t the target audience as 'well as the" néed forean int¥oduction to the™
: f; Reader. It was suggested that the introduotion specify Various'ways in

v
P
-

o _which, the Reader’ might be utilized as- an interdisciplinary tool within the
’ )

€

T classroom. Also, ‘uging the Réader within the context o'{English/Language

Axts was_stressed, glven the relative lack of energy education materials

' g . T oa
" R whic'h may be utilized within the, humanities areas. -, o . L
/ . (2) American Association for Vécational Instructional Materials -

"Vocational Education Curriculgm'. Tn discussionvyith representatives.fromx
AAVIM, the on-site researcher raised the issue of separatehintroductions- .
- | for the three segments, of the misuscript whlch include curricdlum for use -.
. Yn vocgtfonal/technical high sthool, post secodﬂary school, and adult educa-
tion classes. Because much of the material is similar in t’Fms of su’plying
T . .conservation principies in theory and in building techniques for "each of the °

three segments, a unlque introductory segment was recopmended for each swf

the three target audibnces. Further, suggestions included

Constructlng a revised posttest which measures 1nforma—
- L tional as well as application learning _ I
[ Providing'more information in the teacher's guide-with re-
"gard to Specific exercises. Directionsasfor the exercises
could supply thée instructor with more ideas on classroom

)
- “activities, on related resources, atid on classroom follow- -

T
»

! . up and reinforcement v .. ce

| ' o 'Providing only the correct answers in the teacher s guide;
.there is no need tq duplicate the student questiops.

(3) Energy Education Programs, Inc., "Energy~ConséfVation Educa-

gion.Programs for Schools". In discussion with representatives from Energy

Education Programs, Inc., the on*site researcher stressed the importance

-

* "at of teacher iavolvement apd commitment .to the pr0posed program. ~ The total
’ l‘ S program addressed the complex task of providing energy conservation’ imple~
si . .mentation strategies to.three levels of school administrators, including
i. ‘ a elementary, secOndary, and post secondary. At the same time the total pro—'
}' . " gram discusses these®strategies withln the contexts of curriculum and }
.. '$L " ‘extra curricular activities, transportation systems, ‘and building facili—
ﬁ . ' ties.'_Thus, because-the_program is directed at three eparate administra~
}. ) v, tive levels and contains three seoarate,areas of concern;<the discussion

" \)‘ '...4 . - _ : . . 1 N\ . . .
gRIC S S | \
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B ‘ centered arougd ways.of emphasizing the importance of . teacher support and
inv01vement to*insure ‘proper implementation of the total plan. Suggestions

v . ﬁocused upon teacher in-service prOgrams in which the basic energy conser-' ' .

P Vation'implementation strategies could be presented. Methods of implementing

.t . the strategies within the three targetegbareas then”could be crg\ted with
. “ L - [

%Bﬂchef input and support. o . ' .’”'

wfT

< Also, because ‘much of the content was identical for each of the
three segments, a suggestion Was_made for condensation, withoa three—pronged
.introduction serving to distinguish the three target audiences.° In"addi-
tion, the general implementatiog'plan is the same in the elementary and . _
secondary sections but needed modification in the post secondary package
(4)  N.S.T. A.,I"Energy Education Workshgp Handbook" The Work-
shop Handbook is intended as a supplementary teacher s 1n~service guide

for implementing the variety of materials developed for DOE by N. ST, AL

4

The majority of these materials\have been” prepared for a series of instruc- 1‘ o b
) tional units for grades K~12 entitled "Interdisciplinary Student/teather'g R
Materials on Energy, the Environment, and the Economyo. ' ' , Y
' « . A number of suggestions were made for revisions within the Hand- '

book, fncluding a ‘reordering of the sequence .of planned pilat aCtiVLties" )
for the teachers to follow'in implementing the agtual 1essons, and a re- . ’ ol
. ordering of materials which had been placed in the appendices. The on—site. |
researchen ‘raised questions abouE the proper sequencing of planned activi~ ¢ .
ties, especially, and much-discussion centered around the. actual’ restruc- :.
turing’ of: the Handbook so as to provide maximum aid, for teachers in the
1. - -

workshop/in~service setting o . e -t

: . These suggesQed revisions are being incorporated in the reworked -
' Handbook, now in progress. N o ,19- T T U a e
- ' (5) N:;S.T.A., "Ten Interdisciplinary Units" and "Four Disciplinary
ROV Units" 0ver the six-month on-site assignment in Washington D.C., the .
on~site .researcher developed a close working relationship with the N.S.T.A.
stdff, and spent many hours in consultation with the staff. The on site -
researcher offered technical guidanee on a variety of deyelopmental 1iBsues’
( . on both project% , Because N.S. T.A. is the 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 di{scussion and - e
' collaboration. This review and technical support of N.SeT. A materialg>
. " : - - ‘ k, : L

ERIC S A4
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,constituted a major portion of the on-site researcher s work. Because the

¢ -

basic rormat of the;N S.T. AL -developed materials has been constant since | .
N the initiation of the DOE/N:S T.A, contract in 1975, the Qn—site researcher . .
«'  concentrated upon the £ollow;ng areas in the materials develOpment' . g
(a) More variety and ‘"hands-on" involvement of students ° | ) )
| in learning and reinforcing. activities | _ -
(b) - Exploration of media/visual enrichMEnts (posters, .
slides,‘murals, etc.) for the ,basic materials '
(c) A consideration of developing some materials which
~ could be utilized within the disciplines of the - ¢
- Kng'i - humanities. ‘ 2 ‘ _ _ .
. : ' - RN
: . | On-Site Visitation ,, Ny AN T
’ Ihe on*site researchér made an 0n~site visitation to the. pnoject
direC§0F§ University of Southern California, Los Angeles, to discuss the B
iprogress of the project "Solar Curriculum, K-6". "The researcher emphasized -
the necegsity of development of materials for grades 4-6, especially, .
SR since much of " the previohs materials development- has centered on the’ early )
_primary grades.f Materials, including lesson plans as well as filmstrips, .

were' reviewed and approved The researcher was impressed especially with
the dediqatibn and enthusiast demonstrated by the project director and

oW,

his colleagues'working on the project.

-

Telephone Corffpltations

A, * . ' . . LY ' R .
The on-site researcher also contacted some major contractors by: /
telephone to determine the progress of materials project development.

These contacts included the' PennaylVania Department of Education, "Electric -

>

. Power Generation Current and Future Resources 11-14", . The researcher
| informed the project dirbctor of the contract deadline and assisted in the

_applicwtion for a time extension to the existing’ contract.




s . - , ' ?
’ I . .
- 7 ]
© 6 13
\ -
. . . ) 4 .
On-Going Work -
Ixr addition to the previously mentioned activities, the on-site . .
researcher maintained telephone and mail contacts with the various project-
v :
directors, "assisted in the review of unsolicited proposals, and was R
" involved to some extent in the daily activities in.the Education Programs . )
. } ~ L . ’ ?
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As préviously indicated, one/’f the objectives of - the present

.

L} ; : ' . .
‘II. EVALUATION OF EXISTING MATERIALS ro

L4

-

,‘ .. Methodology {
" < #

research effort was to evaluate existing curriculum materials. This

evaluation ‘included assessment of,extent of use of the materials in our,

nation 8 schools.

i

‘No pther research studies were identified ealipg with actual

extent of ‘use of ' the materials in our schools. However, one other study

was identified concerning 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 pf DOE were rec0mmEnded

by more SEA's than any other materials. The most requently recommended

program‘has the Nationdl Science. Teachers AssOciatﬁon Project for an

Energy—Enriched Curriculum (PEEC), deve10ped by NSTA.__ -

o ¥

*In-the research reported herein, a principa] means for evaluating ’

exiSting curriculum materials was tp contact teachers in order to assess

‘extent of use of the materials in their classrooms, and for teachers using

the, materials, to obtain their perceptions of- thé materials. Toward this

_end a survey instrument,was develOped to collect the required data. The: .

% L4

Specific data needs which formed the basis for the instrument were jointly

determined by personnel from the Education Programs Division and Battelle

.researchers.

‘ s ’
These data needs included: .

Extent to which the materials are being used, .and

- -details sarrounding their use or non-use.

) Perceived needs in energy education 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 g.\ -

* MThe Status of State Energy Education Policy", Education Cofmission of

‘the Stdtes, Denver, Colorado, “March 1972. Report No. 122.

-
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e ' Relevance of the materials to students . experience and
background and their geographic aiéa. A v

" . ° Appropriateness of the materials to students' technicdl .
: .

level.and reading level. - '

® Perceived impact of the materials on students' awareness
“and understanding of the éhergy situation. N

° Willingness to pay for currentIy free materials.

'The survey instrument developed is attached as Appendix A,

First, Battelle

The data were collected in two separate effort

earchers attended the 1979 National Science Teacher soclation Convens

®

tion to survey a satple-of attendees’. The researcherf were situated in a:

- . A 1
prominent location and *asked convention attendees to|complete the question-

" . ndire form. In addition, persons identified as havin used the materials

in question vere interviewed at the convention, 40 obtain perceptions of
.bstrengths and weaknesses and general experiences vith the materials. '

. . Dbata were also collected ‘in. a survey conducted.under the auspices
of -the Natiomal Science Teachers Association. Names of teachers were'
‘obtained from two sourcgs. Fwo thousand randomly selected names from qhe.
National Registry of Teachers were obtained This group of two éhousand
consistcd of secondary level science, social science,., and mathematicg
teachers. They received a questionnaire. essentially identical to that.
used at the Convention, and were asked to respond regarding NSTA-developed
materials. g ) \

A second“group Surveyed was 600 teachers who had:ordered.Oak-\ .
Ridge Associated University Curriculum materials.‘ This.group received the.
questionnaire,'and were asked to respond regarding the ‘Oak Ridge-developed
. materials. ' b/ >_ | : ;. ' ' . )

) Results of "these survey efforts are summarized in the following

L et

sections. Questionnaire results are presented first, including all three

-
* gources 'of questionnaire returns (NSTA Convehtion National Registry of .

Teachers, and individuals ordering Oak Ridge materials) Results fron

teacher interviews ‘at the NSTA Convention are then summarized in the’

&

~ following segtion.

. rd ’ . . M ¢

R .
t - < . 1
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; S . Queqtionnaire Survey Results ; | |

\ . . ' L A
.

Survey results ate presented.pelow.  Results are organized into e .
three major areaS‘ (1) Extent of use and use rates of DOE energy educa-
tion materials 1ncluding reported reasons fbr non-use -of materials, (2)- .

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

- -

<
. .

Extent of Use and Use Rates L

14 - . . -

An examination of extent of use of DOE energy education materials
‘may proceed by eonsidering ,data on numbers of materials disseminated. Data
are shown in Table 1. For. each item listed (curriculum package or fact
~sheet), the number of that item dissetminated is shown. Figures given for '
an item represent the .number disseminated (as of August 24, l979) since the .‘ <
[item wag in print. Several of the items have been in print for 3 years.l '
‘ Since.all items are disseminated upon request, the figyr iveh represent -
request volumn. o o L o ji o
Although dnspection of the figures indicates a "large' request
‘volume, in an absolute sense,‘the figures are difficult to translate into
a rate (eug;, percent of teachers in our-nation's schools‘requesting the
materials). In any case:'the figures reflect only. requests-foi the ©
‘materials and not their actual use (in classrooms) once received.

. Data from Battelle s survey efforts bearing on extent of use andL
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 .
‘ samnle, the oék Ridge sample, and the NSTA 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 reSpoﬁse rate
of 15.8 percentq[column (6)]. QorreSponding returns and return rates are -
shown for the Oak Ridge Sample.and'the NSTA Conference sample. For the
NSTA Coanpence sample, calculation of a questionnaire return rate is not )

possible, due to the method of distributing the questionnaire forms.
Column (3) in the Table shows, "of the responding group, the number

.of‘teachers that ordered or received the matérials, for each.of the three s

v N
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TABLL’ VOLUME OF DOE ENERGY EDUCATION MATERIALS DISSEMINATED
o * s
- ! . ( I . _ ¥
e _ ORI " Total Numbet
A ' Curricylum Packages S Disseminated
) e Award Winning Energy Education Acciizi_gg' R 48,260 °
® Activities of DOE in Energy Educatfon™® - o 5,440
’ ® Solar Energy-Scilence Activities im Energy - i 110,100
e Wind Energy-Science Acgivities 1n ‘Hnergy "5@{"« e .. 48,200
¢ e Solar Energy IIchience Activities [in Energy ot 19,625
e Energy Congervation in the Hofe ¢ - ¥ . 39,732 |, . &%
e The Energy We Use (Grade 1) . | W L 82,285
e Community Workers and the Energy /They Use - A . 78,929
e ‘Trangportation afd the City (Gradgs 8, 9 . 50,690
® Energy, Engines and the Industria) Revofution w 3,665
‘ o How a Bill Becomes a Law to Consefve Enerfy=~  “& %O 839 :
e e Agriculture, ‘Energy and Society "'; . " 35, 1558 .
e Conservdation-Science Activitids i Energy’ T 109 700 %. . - L
{ e Electrical Energy “(Miri-Courés) o R 85,900 ,
e Chemtcal Energy (Mimi-Course) . [ . e o 84,750 5
o "Energy ‘and™ Transportation (Grade 3) M el 5& 310 LA :
1@ Two Energy Cuides ' ' - etk - 99" 588" LT
. Networks-How Encrgy, Links Pe ple. Goods, Serviges _ 23 174w
e Bringing Energ,y to the Peoplp DC|and G{lA ’ ”C 20,045 - Lol
° M&x:hemat;ics in Energy (Grad,& -8-p) . w ¢ 39,202 . T
e Energy Transitions in U.S.. History o 12,789 0 ¢ . )
e Enetgy in the Global Marketplac oo T . %% 20,000 °
’ e U..S. Encrgy Policy-Which Direction e . 25,470
e Western Coal Boom or Bust CUoa e N 983
.. Your Energy World A . 48,427, -
° Energy Activities with Ena‘r[gy Ant . - f922565 . ,
. : ., - Totals i 1,235,282 <
.).. - \{‘ﬁh_ . N - .- &
Fact: Sheets (NSTA) n . . : S .
‘b -'.". . ’ >
@ Fuels from Plants (Bioconversion) . . 143,290 . :
e Fuels from Wastes (BioconverSion) ' A o . 147,390 ‘ - !
' o Wind Power T OB 188,140 -
e Electricity from’ the Sun T . ¢ 152,890 .
° Elect:ricicy from the Sun II - - - 155,140
s e Solar Sea Power . ' R 150,140 v
. e Solar Heating and Cooling ) . ' 222,640 )
» ® Geothermal Energy - 144,390 - . T
v .® Energy ConseYVation Homes and Buildings - IR 153, 340
e Emergy Conservatidn Industry 3 106,500 . : )
® Energy Conservation . Transporcation . .. 154,090 " A
e Conventional Reactors . 117,540 Coa .
. o Breeder Reactors : BN _ " wie 126,365 .
® Nuclear Fusion g 5 L : 130,290 T
® NewvFuels from Coal L _ 140,640 :
.. ® Energy Storage Technology : 104,240
e AltgPnate Energy Sources Environmental Impact L 119,750 .
e - Alternate Energy Sourcks A Glossary of Terms 98 380
x ® Alt:e'rnace Energy. Sburces A Bibliog,raphy . 152 140,
. " Totals 2,664,295 -
{ . : .
. ) 4 c\:; .- " , v . , . .
' ON ; ~
. : if',{? s ()
‘ \‘ . Q'. . - . . : . * ' L
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- @ "National Registry of .
Teachers Sample (2000) 13

e 04k Ri&gé;Saﬁple (600) 44

316

L%

15.8% 4.1%

32.0%
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. : - TABLE 2. EXTENT OF USE AND USE RATES OF ENERGY S _ C
U o - "+ ® EDUCATION  CURRICULUM MATERIALS - " ’
—'\:L . 41 - . \ . - )
- ' Ordered or.Received Materials? . v
. SR | ‘ Yes | No. v '
1 ‘ N & o o \. :Q-'.“:‘ } . ';' T . - ) . ' oo, .
" (1) (2) . (3) (4) [t (5) . (6) . (7) (8) o '
. ' P " ' ' Total ‘No. R . B S
. _ "Did Not .. . |- Questionn- ___E?tent 7 : YN
. . \ ' —of ()|~ Use ) ()} . .. .
\ - Used Use . aires Response use|15) E Rane'TEY
Respondents ‘| Materials Matertals Total - Returned . Rate At g ’ o
N - * ’ - ’ . : ' i .

65007;‘ '.\

, 60.3%

192 - i
“® NSTA Copvention Sample 32 PV B 49 ° 77 126 — - “ _65.37
gy R C ) . o L o . . 'l. B
Totals, | 89° 53 142 ° 492 634 - - 62.7%
p — . o : ‘ N
T ‘. ‘ . 1\
i , ¢ 5 361 :
2 l , 4 i q '
. v .
\ 0y ~ ! | i » X
L ’ ¢ ] h ". v 2 o
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. would likewise be biased upwatd.

. .
. . q .
; ,
. N 4

.

‘sample groups This number is further'brokeh down by number of teachers

actually using the materials in the classroom [column (l)] Vs. not using - ,
the materials in the classroom [column (g)] Column (4) of the table A “ 1 ~ |
shows thé number of teachers that neither ordered nor received the ‘ ‘ “
materials. ’ . )

' | The percent of teachers actually using the materials in their
classes can be taken as a'meas?re qf 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 .

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

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

use of the_NSTA developed materials, and not to the Oak Ridge developed
v :

44

materials.-

‘Similar extenf’of use calculations are not provided for the

-

Oak Ridge sample-br the NSTA.Convention sample, since such calcuaitions N,
would be seriously biased _(tqQo high). Thisiis because the Oak Ridge ' \/>>\
%

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

t

thus - excluding a largé group of non-usérs. For ‘the Convention sample, j e
convention ,pérsonnel encouraged those_attendees familiar with the materials.

toucomplete';he.questionnaire form. Thus, percent of users in this group

. i (8
. ,

-

«

‘In additidn to gxtent of use pf the materials, '"use rates' were
also calcu&ated [column (8)‘of Table,2]. Percentages given show, of those

teachers that ordered or received the materials, the percent using the ' "
materiais in their classes. Thus, for examhle, of the 20 teachers ordering

or receiving NSTA developed materiais, 13 teachers, or 65.0 percent, ‘actually

. 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 materials once they have them in hand, © N

»

* It will be noted from Table 1 that, of the Oak Ridge group, 119 teachers . -
reported not ordering or receiving the materials, even though all 600
tegchers contacted had supposedly requested the materials from Oak Ridge.
‘ Follow~up with Oak Ridge personnel could not resolve this anomaly. o

& ' . ’ 2!}-, " [

X
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‘Similar use rates ére shown for the Oak Ridge and NSTA Convention
sample, 1i. e., on “the order of 60 to 65 percent." Thus, for bothHNSTA and

Oak Ridge developed ‘materials, it may be concluded that app‘oximately two- | N
‘thirds of the teachers actually use the materilils once they receive themg” L
¥or the approximate one ~third of the teachers not using the

materials (once they received them), reasons for non-0se were sought (Item 7

" of the questionnaire) Results are shown in Table 3. As indicated, principal
reasons for non—use include limited class time available, and lack of
teacher time' to evaluate the materials, particularly. for the Oak Ridge - o "\\\'
sample. ' Thus, for the Oak Ridge sample, 17 of the 29 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 no time" to evalugte the material.
Corresponding percentages for all three samples combined, shgwn in column (4)
of Table 3, are 37.7 and 39.6 percent. oL Y R _ ‘.

o

User Evaluations

- .

. The'questionnaire solicited several kinds of evaluations from e

.,_,;

S

teachers who had used the curriCulum materials in their classes, Evaluations
made by teachers included (1) Student interest level®and relation of

- material to students” experience and*background (2) Relevance of maﬁerials
to students' infdrmation needs and geographdc region, (3) Achievement.of
learning objectives and impact of the materials on students' awareness
and understanding of the.energy situatioh, (4) Appropriateness of the
reading level and the technical level of the materials, (5) Extent to which

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

[

limitatdions in use of materials,
- Survey resylts in the above. areas are presented below. Results.

are_broken out by: (1) Users of.Oak Ridge 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 evaluationa Combined results are also

! LA
.given. . |
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* TABLE 3.,

&
>

REPORTED REASONS FOR. NOT USING MATERIALS IN THE CLASSROOM (ITEM 7)

y

prrum

@)

Q) (2) ‘ ()]
v S . National - ,
J - NSTA Registry, . Combined
: Oak Ridge Confer%nce of Teachers Results
Responge Category ,/ -~ Samplé' Sample .. Sample -1, 2, and;gl_
o . w(h) o (5 o (k)
f AU PR U2 S S
: - —_— e — .
(a) Limited class time 17 - “11.8 1 14.3 ° 20 7.7
* . available ' ' - '
(b) Doubt usefulness 1 3.4 0. 0,0 -1 14.3 2" 3.8
' of materials ' : : ‘ ,
(c¢)  Doubt relevance 3 10.3 0 0.0 0 0.0 3 5.7
. to students - o ' - " '
(d). Had no time to 14 \48.3 5 - 29.4 2 28.6 21 39.6
evaluate materialA o : o '
(e) . Decided to use 2 6.9 0,‘. ,0.0 ~1  14.3 3 5.7
' materials from | s ' o
another sowrce : ' _ .
(f) TFeel energy educa~ 0 . 0.0 0 0,0 0 . 0.0 0 0,0
tion should not be v g . v
a part of the - . Y
curriculum . . _
(g) Passed materials . 11 " 37.9 0 0.0 1 L4g 3~ 12 . 22.6
» . . on to other’ ' ‘ T B
: educators :
(h) Used for teachers 0 0.0 3 17.6 - "0 0.0 3 5:7
. education ' . :
(1) . Other 8 27.6 5 " 29.4 2 28.6 15 28.3
. . / N ’
- - T .—'_"-'"" r
- ' ' ‘ '
* ; ;Zé)‘ .
\ ﬁ




Tables 4y 5,.and 6 show the frequency of Ause ‘of specific packets;, : L
for users of Oak Ridﬁeﬁg%yeloped materiars, NSTA develdped materials, and’ '? :
.users of both types of materiale* The most frequently used packets by N
users of Oak Ridge hmaterials ‘were: packets 2 and 4 - ConserVation - Sc:l.enczta—_’"j
: Activities in Energy; and Solar Energy - Science Actiydties in- Energy . T'; -
The most frequently psed items by users of NSTA developed-materials were '
the Fact Sheets on Alternative Energy Sources (packet 16) o ' : -';'-U, e,

In general users of Oak Ridge deVeloped materials ptimarily 9.";-
used those Oak Ridge packets designed for the elementary level, while _ | '
users of NSTA developed materials primarily used those NSTA packets designed
.for .the secondary- level, as inspection of the percentages in.Tables 4 and ' f'\

5 show. Evaluation results presented below1..l to be interpreted accordingly

N ’N} ,
R o »

Student Interest Level and Kelation of Materials .to
: 7 ) :
-Experience and, Background Results in.these areas are given in

‘"based on responses from itéms 13 and 14 of «the questionnaire.

of dgk Ridge and NSTA.developed materials report high student i

low frequency\of responsée in the lower categories .of the scale.] Both groups

of users also gemerally report that thatmaterials are related to their L ‘h?

~e

students experience and background ragain as indicated by a relatively high ‘
percentage: of teachers responding in the uppet categories of the scale,
and rela;ively few teachers responding in the lower or negat\J//eategories"
of the scale. * . : L'G' - Lo

Users of both Oak Ridge and NSTA .developed materials provide
similar results [column (3) of Table 7] Column (4) of, the Table shows

ka4

. results from,all ‘three groups combjined.

€

. . " ’ 6 . A * .
* After distribution of.‘the Survey 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 was alsd discovered’ that padket 7 |
as listed in Table 5 (Energy Conservation: Understanding and ‘Activities N S

- for Young People) was developed by the Federal Energy Administration, . - C
rather than by:NSTA. It is felt that these discrepancies do not affect o w

~ in any significant way the major evaguation results obtaimed . |

{

26\.'
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. P : | o B .
{ c e , lfﬂ rf} No. Teacﬁers ' o %'Teacners'
' - T . ", Using Given' Using Given
. q P .- ’ _\. . . o . 5 V
- S Packet . L gacket . - Packet*
I. Chemical Energy—- §eienee Activitied sl .21 S e 50.0
in. Energy. 1977. Grades 4-6, ' -
2. Conservation — Science ActLV1t;§é - 31 Co73.8.
“dn Energy. 1977. drades 4- 6 IR HE S "‘~
3. Electri 1 ergy - Sc1ence.Act1v1t1es R s 22 . o 52.4 ,
in Energy. 1977. Grades 4 6 .t . ‘. Yoo
-+ &. Solar Ehergy — Science Activities o 32 : o §6m2
.o+ in Energy 1977. Grades 4-6 . _ .
5. Wind Energy - Sc1ence Act1v1ttes( ’ 6 / s 1423
Lo im Energy.,L979 Elementgry ‘ . o ‘
W’.o'._ '1»!0\44.\"?"._; Y RTINS KRR Sl o } ) bl
‘6% Solar Energy I ~ SC1ence Act1v1t1es -w - S ol 143
. in Energy,.3979. ‘Secoddary oty :
7. Eﬂbrgy ConsBrv&glon - the Home. An ) ' 7 - ) 16,7
Energy” Education/Conservation Curriéulum . e~ L .
- Gu1de for Home ECOnomlc Teachers. 1977. - T
Senror H1gh** Ly . . o
" . R . . . * ]
e’ : )

o .Developed by the University of Tennessee.

i ‘ t . ~ . . - v,

\ o

TABLE 4. PACKETS USED‘BY USERS OF 0AK 'RIDGE DEVELOPED MATERIALS® (1TEM 8) °

- "% Percentages given rEpresent the percent of ‘teachers responding to Item.§

» that have used the glven packet 42 out of 46 teachers responded to

) ) Item 8 _. - . . a~ . tes

& o ~ .
-
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a TABLE 5. PACKETS USED BY USERS OF NSTA DEVELOPED MATERIALS (ITEM 8), - '~ .
\<\; ¢ L S ' « “No. Teachers - "% Teachers ' ,
' o . . . g ' . Using .Given . _ Using Given <
Pagket . . . Packet = - Packet* - ' .
1. The Energy We Use, 1977, Gvnde 1 ) 2 C 747
J'2. Communxty WOrkera 4nd¢the Energy : : T 2 .. A-, . 7.7 « '
They Use. 1977 Crade 2 ' : . e
v 3. Energy and TranSpQrtplxon.1978} Grade 3 o 2 - , 1.7 2
R » .. . . ’ . ' . . JR TS
: : ‘ ot
4. Networks: How Energy Links People, - 0 ya 0.9 -7
Gooda;fandyﬁerices: 1978. Grades 4-3 N o
’ v 4 "o .. . ! ’ v .
5. -Your®Energy World. 1978. Grades 4-6 L 1 . 3.8 ( ¢
. f ' ] [y . ...’ . e
.6. Brifiging Energy to the People: . 3 ¢ - 11.5 g
~ Washington, DIC. o and Ghana. 19]8. < C )
Grades 6-7 : . .
7. Bnergy Conservation: Undeqstand g and . " "T_T;’J 23.1 .
Aetivities foa Youn& Peoplei 1975. "3 . , \' o ©oa "
Grades 7-9%* S AR "‘. ) « L
8. Energy Hxstory of the United States "._ A i . 15.4
‘1978, Grades 8-9 . e _ o _ ’
9. Energy, Engxnes, and the Induttxal . i 4 *15.4
S Revolution., 1977.. Crades 8-9, ' SR T y
. [ - - ' . o
. N : ; : #
10., Mathematics in-Energy.’ 1978 Grades 8- 9 S 1 - X 3.8 A%
. " A T . ) R Lo . S
11. Transportakxon and. the Cxt? 1977 o o K ' 11.57 !
Grades 8-9 ' . s
4 . . - .
12, Energy in the qkoballﬂatketplace o . "3 SRR § % % ’ o
1978. Grades 9~ 1 - ] _// e S e -
LT . _ . .
13. Héw a Bill Becomes a Law 'to Conserve 02 Y e : 7.7
Energy. 1977. Gradés 9-12 . - N
., © . o
l4. Agriculture, Energy, and Socxety N ) N . 11.5
- 1977. Grades 10-12 _ | e o
’ ! e \' > ‘.
15. U.S. Energy Policy —~ Which Direction? A 2 7.7 .
¥ 1978. Grades 11-12 ' ) o
16.  Fact Sheets on Alternative Energy _ ‘J'* 9 « . 3.6
Sources. 1977 - ~ T D n ' .
17. Award'Winging Energy Activities fer\ NN i.8 b
Elementary and High Sghool Teachers, o : :
- * 11 T "

- v d
L 3

* _Pelgentages given.represent the pereent of teachers respondxng to Item 8
‘thiit have used Ehe ngen packet 26 out of 29 teachers responded to
.. -Item 8% ) : oo .

** Developed by thé Federal Energy Administ?atioQ.‘ S - .




. TABLE 6. PACKETS USED BY USERS OF BOTH OAK RIDGE L e

"AND NSTA DEVELOPED MATERIALS (Irkn 8. " ot
(’ . [N oA J{ ' . . "
. ) ] - o Numbar of Teachers'  Bercenth .. ¢ AR
’ . ¢ . L T U,}n Given Teachers Usdng !
Packet - N _ ! Lg?kg - Given Packet -
1. Thq Energy We Use. 1977. Grade 1, . 3. Lo~ 25.0 .
f . &
2. 00mmunity Workers and the Energy They Use. i ‘ -k v !
1977.«Gt£de 2 L ;} o - 25.0
3. Energy and Transportatipn. 1978 Grade 3. ¥3 0 33,3
4. Bringing Energy to the People...Washingtong D.C. . . ;
and Ghana. 1978. Grades 6-7. . : 3: o 25.0 .
5. Networks: How Energy Links People, /oods, . o O -~ _ ©
_and Services. 1978. Grades 4~5. b . ,“_ 33.3
6. Science Activities in Energy. 1977X Grades 4-6. 7 : 58.3
7. Chemical Energy - Science Activities in. ° : . . .
-Energy. 1977. Grades 4-6. : - 7 toe 58,3 .
8. Eléctrical Energy - Science Activities in ) :
Energy..’ 1977, Grades 4-6. .5 41.7 ‘
9. Solar Energy - Sciencé Activities ih* . - ; . - » “
" Energy..1977. Grades -4-6. - T 9 : 75.0
10. Your Energy World. 1978. Grades 4-6. . 3 _ ' 5.0 '
11. Energy History of the United States. ‘s ) . ) ' -~
1978. Grades 8- 9. N . .o 1 . ‘8.3 .
12. Energy Conservation. Understanding and* . /r‘ )
Activities for Young People. 175. Grades 7-9. " 5 41.7
13, anrgy. Engines, and the Industrial Revolution. , . , «
1977. Grades 8-9. -4 .- 333
‘ 14. Mathematics in Energy. 1978. Grqges 8-9. . ~+- 3 25.0 )
15. Transportation and the City. 1977 Grades 8-9. | 2 . 16,7 -
16. Agritulture, Energy, and. Society. 1977 ! ~e .
Grades 10-12, _ 3 25.0
‘17. Enkrgy Conservation in the Home: An Energy
Education/Conservation Curriculum Guide for . .
Home Economics Teachers. 1977, ¥¥* . o4 .+ 33.)0
18, Energy in the Global Marketplace. 1978, J oo
"Grades 9-11. ) .2 .. - 16.7
19. How a Bill Becomes a Law to Conserve Energy. .
1977. Grades 9-12. - v 3 ' 25.0
20. U.S. .Energy Policy - \Eh}ch Direction? b
1978, Grades 11-12rmn 4 33.0
21. Award Winning Energy Education Activitles for
.Elementary and High School Teachers,-1977. 2 16.7

4‘ A

S

Percentages given represent the ‘ercent of teachers responding to Item 8 that -
have used the given packet, 12 teachers indicated use of both Oak Ridge and
NSTA .developed materials, »

Developed by the Federal Enefgy Administration.
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'DéVé{oped by: the University of Tennessee.
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NTEREST LEVEL AND RELATIQN .

) ¢ OF'-AMATERL:\LS' TO STUDENTS' EXPERLENCE AND‘BACKGROUND
Iv . ) Al .’ .‘ . . < . .
b v 4 A « i . )
- - . s (3, :'
. ’ . (1) (2) Users of Both ~ -
- Users pf Oak’ Users of NSTA Opk Ridge and o (4)
“» Ridge Developog peveloped NSTA Developed . . Combined .
. Materials . Materials’ Materials, Results a, 2, and 3)
- . - < y € - o B N N
Respotise o * ) v .
Category D S SO SR £ 2 £ 1
v Not ‘a¥ all’ 1 0 0.0 "o 0.0 0" 0.9 < Q 0.0
interesting’ ' ) : v . )
Student w . 2 2 71..1. DL 8.7 0 0.0 “ 5.1 .
Interest in - T - " .
Materials 3 « 8 17.8 ‘.6_;. 2§.l ) 9.1 - 15 19.0
(Itea 13) 4 1 467 1x  47.8 6 - 54.5° 18 48.1
Vct’y N ' - N ks .
) ~  4nteresting 5 14 3l. &2 1.4 4 36.4 22 21.8
45  100.0% 23 100.0% 11 100.0% 79 100. 02
4 n :
" Response ) e - ) "
. Category £ -2 [ 1 ; i " £ z
- Lo
. ¢
*Not at all .} 1 2.2 ¥ 3 13.6 0 0.0 4 TS5, .
. related . ‘ v
“Relation of 2 4 8.9 0« 0.0 . 2, 2 ¢ 6 7.7
Materials ’ , X N .
to Students’ L 3 13 28.9 k] 13.6 k] 27.3 . 19 24 .4
Experience and i S : : l ) o '
Background . 4 17 37.8 9 40.9 5 - 45.5 ' 3 39.7
(1tem 14) Vary much O oo
) related 5 10 22.2 1 31.8 1 - 9.1 . 18 " 23.1
4 ' 45 . 100.0% 22 100.0% 11 100.0% 78 100.0%

f = number of teach‘réucirclini the given response’ category.. .
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Relevance of Materials. Teacher useys were asked to rate ghe

_ extent to which the content of the material is relevant. to. their students'

'1nformation needs, and the extent to which the topics covered in. the

[
K

haterial are relevant to the local geographic region (Ifems 15 and 16).
”Results are presented in Table 8, Results obtained are similar to teacher
evaluation.of student:interest 1evel and relation of materials to students'
. experience and background.' Thus, all user groups generally‘believe the"
material~is relevant to'both'their'studengs' information needs and geo— .
graphic r%gion, ‘as indicated by the relatively large number of ,teachers .
@

L 4

responding in the higher levels, of the scale for each item.

Achievement of Learning Q_jectives and Impact of Materials., Items

17 and 18 of the questionnaire provided for teacher evaluation of extent ot
to which students achieve the learning objectives of the materials, and ;o
extent to which materials have an impact on students' awareness and under- e .
standing of the energy situation in our country. Results are shown in
. Table 9. As shown, users of Qak Ridge materials generallyuindicate that -
"students achieve the learning objectives of the materials, with only
about 9 percent of the teachers responding in the two lower response cate—
gories. Evaluation of achievement of learning.objectives by users of. . . .«
NSTA materials is not quite as favorable,‘With about 287 of the users'’
responding in the lower two response categories. B .
Users of Oak Ridge)materials indfcate a re1atively high impact
of the materials on students awareness and understanding of the energy
situation, as shown in Table 9. Users of NSTA materials also provide
- a generally favorable evaluation.of impact,_although not as favorable as N

L]

the Oak Ridge users. N

Appropriateniess of-Reading Level and Techfiical Level of Materials.

As shown in Table 10, the large majority of all user groups believe“both
the reading and techmnical levels of the materials to be appropriate, with

percentaged:of teachers indicating an appropriate level ranging from 72.1 -
percent to 90.5 percent, However,:sign{ficant percentages in both the Oak
Ridge and NSTA groups believe the reading level to be too high (18.2 percent
- and 22. 7 percent respectively), and a significant percentage of the Oak Ridge
usersg believe the technical level to be too high (18.6 percent).

o . . , L{l | 3
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_ TABLE 8. USER EVALUATION OF RELEVANCE OF MATERIALS
" ] AP . . R o - . -
-« Q . . o , ]
_ . . " ' &) . _ :
. . @) : * (2) Ugers of' Both - v . .
2 Users of Oak -~ Users of NSTA .-Oak- Ridge and Co (4) . -
) - Ridge Developed Beveloped NASTA Developed .~ Combined ' .
. Materials Materials Materials: ) Results (1, 2, and(ﬂ
- ‘ 4 (4 — h
Regponse _ DY L " _ .
Category £ L 4 2 £ 2 £ ;R
“ .~ Not atall 1+ 1 2.2 2 8.7 o 0.0 3 3.8 S
Relevance rel’e:vant ' - o .
of Matensols 2 3 2.2 .0 0.0 o 0.0 LI 1.2
) L . . . ;
to Students, - 3 7 15.6 3 13.0 1~ 83 . 1°  13.8
,  Information . ' . . . - -
(Ifeed:s) b 19 . h2.2 . 9 9.1 . 6 500 34 42.' TN
. _em - Very ) . . ) . {
o relevant 5 17 37.8 9 9.1 - ) 41.7 i - 38.8 M
i o 45 100.0% 23 100.0%. - 12 " 100.0% . 80 100.0% n
W ! - ' ! : : ’ . . ’ <
y . ' Response h ' . - )
| _ €ategory £ % f - x )t 3 £ %
. I Not at all* 1 0 0.0 2 9.5 0 0.0 2 2.6
: relevant ' - . ' :
. Relevance . . 2 3 6.5 - 0 - 0.0, 0 0.0 i I 3.8
- 'of.Hateri‘lﬂ PR e .. .. s B TR S i e ““i.\‘ et Wl - . .
to Geographic . k] 9 - 19.6 K] 14.3 b 36.4 ’ 16 20.5
Region- - o - . . ’
(Ttem 16) : 4 15 2326 9 42.9 4 36.4 ‘28 35.9
Very . ) .. .
. . relevant 5 19 41.3 A 33.3 <3 27.3 29 . - 37.2
o * 46 100.0% 21 100.0% 11 . 100.0% K 78 100.0%
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e TABLE 9.~ USER EVALUATI.GN OF ALHIEVEMEN'B OF LEARNING OB{ECTIVES
) < . AND IHPACT OF MATERIALS e T .
N ‘ ‘A Y .é * : .
« . b st - : . ) (‘3) ’ .« ot * .
T oy, . . (2) ( ~ ‘Users of Both - ' L.
¢ _ " Users of Oak “Ugers of NST Oak Ridge ang ¢ (4)
» . Ridge Devcloped Developed . NSTA Developed . Combined
. Materials ' Materials Materials _Results (1, 2, and 3)
\ Response ) ’ : ) 3 . .
- Gategory £ % Y £ t 1
Few students ° ] 1 2.3 3. 167" 4 100 5 7.0 ©
* Achlevement generally learn‘ o - . . - . .
_ of-Learning thequaterial 2 3. . 1.0 .2 11.} 3  30.0 8 11.3
* Objectives : . 7 LIRS
of Hatenn* 3 .9 . 20.9 5 2.8 2 20.0 . 16 . 22,5
(Item*17) . ‘ . ) ¢ - .
. Most students 4 ' 16 = - 37.2 7 38.9‘ 4 10‘0..0. 7 27. 38.0
generally learn A " e :
B aterdal 5 14 32.6_ 1 5.6 9 0.0 15 21.1
43 100.0% 18‘ 100. 0% 10 - 100.0% 71 100.0%
« L3 . .
Response « ) .
Category I S | 3 3 £z £ x :
No impact 1. 0. 0.0 1 5.3 -0 0.0 1 1.5
< ‘ - L]
Iapact 2 1 2.5 2 10.5 0 0.0 \ 4.5
Materials B ' . . - . .
(Item 18) L k| ' 9 22.5 1 15.8 1 14.3 13 19‘.7
4 16 40.0 . 6 31.6 4 811 26 39.4,
Rppreciable ’ . . o T
impact 5 14 35.0 - -1, _36.8. 2 28.6 23 34.8
C . 40  100.0x° 19 ° 100.0X 7 100.0% 66 100.0%
H ' ) -
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TABLE 10. USER EVALUATION OF APPROPRIATENESS. KEADING LEVEL .« .- ' o
" . ~ AND TECHNICAL LEVEL OF MATERIALS T
. ’ . "' ' ’ . l ) & . o
. ' — e — ==
" " ' . s -,.._" o’ - (3) L : . o
(. e (2 T, Users.of Beth - -~ =, ~ =
. . . Users of Oak Users of NSTA ¥ Oak Ridge and - S (4)
. ' <" _Ridge, Developed . Developed - NSTA Developed ./  , Combined o
4 j" laterials Materials Matgrials - Redulta {1, 2, and 3) - -
" E ™ . . A . . . g
Y ""\'h G} .-.- d , . N ) \
. ll’.’} .‘ . .- »
Response * * w0 Tl T ' '.'-‘,l b
Category R S 1 SRR S A £ 2 - £ z
t e ~o - ’ : .". . : ) !
(a) Reading level.'. 33 75.0.° 17 77.3 10 90.1 - 60 77,90 -
‘ - appropriate S ' . ' T .
Appropridteneas (b) Reading level 8 is.2° 5 v 22,7 0 0.0 13 16.9
of Reading _ N - . ‘ . .
too high 3 .
Level ] : . ¢ : )
(Item 19) (¢) Reading level . 3 6.8 0 0.0° B 9,1 4w 5.2
too.low 4 100.0% 22 100.0%- 11 100.02 ..+ 77 100.0% -
‘ ¢ M W # Ea ) . .
[Y Responge Tl - .
' ' Category £ 12 £z £ 1 S S I .
.. ' ) . - .
A (a) Technical level 31 . 7‘12,:‘1 19 90.5 8 80.0~ 58 78.4 ~
. " appropriate ¢ % Iy , .
& o,
Appropriateness (b) Technical level 8 18.6 ¢ 2 9.5 1 20.0 1 14.9
of Technical - : 4 .
+ too high « . v "
Level . ‘ - z
. "'(Item 20)  C (c) Technical level 4 9.3 0 0.0 e X 10.0 ) 6.8
| - o 00 lov 43 100.0¢1 4 21 100.0% %10 106.0% 7% 100.0%
< . » l&,
¥ F AA}" ¢ .
’ m s .
‘
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wereodesigned to- be eésily integrated into the regular classroom.

Extent to Which Materials 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 paxtieular releyance, since materials

Teachers were asked whether any factors ‘hindered uses of the

materials (Item 23). For users of 0ak Ridge deVeloped materlals, a signi-.

ficant percentage of teachers (31.8<percent) indicated that thg time
required hindered use of the materials .(see Table 11) Also, 25 percent

° of the Oak Ridge users indicated that the materials/equipment required

'\'/

hindered. use of the materials.. S b

.- For users of NSTA deve10ped materials, a significaht percentage

(27 3 percent) also, indicated that time required ‘hindered use of materials.

" However, only 1 out of 18 teacher-users of NSTA developed materials indi-

cated that materials/equipment'required hindered uge' of the materials.
'A.greater“percentage}of.the NSTA materials users indicated that

' no factors 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

‘teacher training is necessary for’ eﬁfective use of the materials (ltem 22).

[ 4

‘In all user groups, the majority of teacherS'reSponded "nmo" to this'item

‘(see Table 11). However, the percent responding '"no", of the Oak Ridge
“materials group, was higher than for the NSTA materidls grOup (82.2 percent
vs. '65.2 percent) A significant percentage qf users of NSTA developed

. materials (34.8 percent) feel that Special or, addittonal instructor train-

ing is required. g . o ' - ' .

o
@
e

Likelihood of School Purchasing Energy Education Materials.

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

-education ma%erials if each packet cost $2-3 (Item 27). 1In each of the

‘Oak Ridge and NSTA user;groups, about 33 percent of the teachers responded

"not at all likely" (see Table 12),and about 40 percent responded
"probably". Relativély few teachers responded "definitely".’

[}

r 3y
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. TAM USER \EVALUATION OF EXTENT TO WHICH MATERIALS FIT INTO UNITS OR SUBJECT ﬁATTER TAUGHT, P ‘
We e 3 B AND CONSTRAtNTS AND. LIHITATIONS" IN USE OF MATERIALS : ‘ o - :
. ’ . e r. - . ‘o "9 ' S . ' SR ' Lo
o S ) b 1) P 2 . Users of Both -~ . - o ' ST
- ’ Yo ¢ . " .¢ , .  Users of Oak " 'Users of NSTA- - -  Oak Ridge and ° . ) - ¥
o . o : .. .Ridge Devgloped Developed - . NSTA Deviloped _ . Combinad Cee
_ I D : e Materials -+ Materials Nate')‘:"i_ala < Results (1, 2, and 3’ . e
” - ¢V RS " . . - . N - ] ) ) . ] ’ . . . - ‘ i . -' . ] . -' . : . ) ‘l -
R R Redponse - . ' o : . : E i!i .- .
. . N ¢ Cate or o ﬁ. £ . t l . -t . . Z_ . . -g . ‘ . -z- - ) -g s . l ‘ ‘o . " - ]
* . Notat,all "1 T2 4ob 1, 3.8 o 000 3 4 3.7 .
‘ Extent to ¢ \ X s ey o ' - ' " ho - ' o S e
which Materials . : ‘?- : 3 6.7 2 7.7 L 0 . 0.0 > 6 0/ ’ .
Fit into Units , : : CE A .o ‘g oA . X
ot Sublect _ 3 7 15.6 1 38 1 8.3, 9 10.8 ' |
Matter Taught - T _ . . _ : : '
(Ltem 12) - 4 4 16 36 5. 19.7 3 25.0 2%« 289 -
/"Very well 5 1 37.8 17 ( 65.4 ', 8 . 667 . 42 50.6 N
) : 45  100.0% - 26 _ 100.0% 12 -100.0% 83 - 100.0% - .
- . . ’ - T $ e
Response ) B - ' E T i -
Gagegory ©f MEM) £ ENE) O E /M CE R(E(TY
‘ (a) None ° . 19 43.2 11 61.1 - 8 72.7 38 sa.l
o . Ll . o
¢ "(b) Time required ~~ 14 ' 31.8 s . 27.8 1 9a 20 27.4
. Factors . . - S -
Hindering . ) ) L o -t . .
Use of - (c) ‘Space required . 0 0.0 1 5.6 o 0.0 1 1.4 .
Materials N () Materials/equip. . 11 25.0 . 5.6 1 9.1 13 "17.8
(I'tem "23) o , : - .
, required ' ’ . R ..
! (e) Not fit inko . . 4 2 9.1+ . 0 0.0 0 0.0 . 4 . 5.5 .
subjects tayght ¢ o)
- f) Other fact 4 9.1 2,111 2 18.2 <8’ 10,6
(()\ er fac ‘or A ; ¢ ‘ .
. v ) 4
* Response
‘- Category £ x f b4 £ X f X
. Requirement " . .
For Spectal | (@) Yes 8 17.8 8 34.8 T4 3644 .20 25.%
or Additfional . . 5
- . Instructor . (b) No 7 82.2 15 65.2 7 63.6 59 76,7, ¢ o oo
. : st 3 CooSs 2 = e 7y -
Tralning ' ‘ 45\ 100.0% 23 100.02 11  100.0¢ ¢ 79 100.0% 33
(Ltem 22) & ST ) ' 3 .

4
'. = - e
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‘TABLE 12. USER EVALUATION OF LIKELIHOOD OF SCHOOL PURCHASING T /\L ,
' . ENERGY EDUCATION MATERI?\LS (ITEM 27) . '
. ; ) '.‘ )
- : I3 '
’ = " o . -'." - , (3) i : _' T . o -
S . ) s, b Users of Both ’ '
- . " ', Users ¢f Qak. Users of N§TA ~ Oak Ridge and (4) :

Lo, -, Ridge Developeﬂ ‘Developed- ~ NSTA Developed Combined

: o Material‘\u s Ma‘terials - Materials . Resulta (1, 2, and 3)

" Response ST Y L, « e T _ v '
Categqry . B R f r " .. A . f 4 . ~
e O T R St IR a

o Not at all'_ -, 15 = 33.3% . 8 33.3° 1. 9.2 24 30. 0%
" likely ) C a : ° B - ’
.-. e s ¢ . ) ".V;'l . '/ P L
. . o Probably ’ L1847 40,00 P 10 41.7 8 72.8 36 45.0 |
. ] . . * :
o Delinitely 0 .0 4 16.7 | 9.1 o5 6.2 | L
¢ Do not know 12 26,7 2 8.3 1 9.1 15 18.8 U |
SR 45 . 100.bx 246 100,62 7 11 100.0% 80  100.0% 1.
— - . f\ - <= = = ——
Y . ! - . : , -
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Sources Where Users Learn of the Availability of Materials.

) v . j W,

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

since this knowledge may relate to promotional practices for increasing -

. extent of use of the materials. As shown in Table 13, most‘users of Oak 'f
Ridge developed materials learned about the materials either through Journal
ads/articles or NSTA information solirces. 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 Journal; .
ads/articles; about 45 percent through NSTA informatipn sources; and about
X 14 percent throughAother teachers. Thus, jgurnal adg[articles.and NSTA

information sources are the major identified means by which users learn

of the availability of materials. ' o

Perceived User “Needs

Teachers were asked, for their grade level(s) and. subject area(s)
taught, whether any media or prescribed learning activities should be added
5 to existing materials to more effeqtively 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 1arge majority
of teachers in all user groups thought that some kind of additional media T
were needed,,and also that additipnal learning activities of sone kind were
needed, since relatively few teachers responded to the ''mone" 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, with 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;dguest 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
grdup discussions/activities for the users of both Oak Ridge and NSTA
develgped materiq}s), indicate that the given activity was needed, with

Py
this percent approachih3>40—50 foqhusers of Oak Ridge developed materials.
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TABLE* 13. - SOURCES WHERF. USERS LEARNED OF THE AVAILABILITY '
;ﬁ " _OF MATERIALS (ITEM 21)- _
= ~ . oS S : e
" ] o = ‘u‘ — jh = ' E‘ l
G . ’ S 3 N .
: L. . Q) - (2) Users of Both ' : -
! .~ Users of Oak Users.'of N:.STA Oak Ridge and (4)
'y - "Ridge Developed N Developed’ NSTA Developed - Combined _ _ , .
" Materials -Materials Materials Results (1, 2, and 3)
8 Source £ Z(£/46) £ x(£/22) £ x(£/11) f X(£/79) '
LN . ) - * . . ~N
_ . . . n
e Journal ads/articles 19 . 41.3 - 1 4.5 (0 0.0 , 20 25.3
e NSTA information 19 4.3 11 50.0 5 45.5 v 35 44.3 )
* sources - : . ¢
A . . 8 . r
e Other teachers ' 8- 17.4 1 45 . 2 182 1 13.9 : o
e School supervisor, 4 8.7 2 9.1 9 0.0 6 . 7.6 .
coordinator, principal, . ' A ' : )
librariangy ’
e Other ' v 9 19.6 6 27.3 5 45.5. T 20 . 25.3
J' = — = =t T .J — Ty
: ~ ' v 1\
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. N " mABLE'14. - PERCEIVEDUSER NEEDS: ADDITIONAL MEDIA
' AND LEARNING ACTIVITIES '
. : ' - - ) ‘
= — » o R = :
N — ' o (3) -
B 1) (2) ‘ . ‘Users of Both :
" Users of Oak Users of NSTA Oak Ridge and . (4)
. R4¥Ee Developed Developed NSTA ‘Develaped Combined ‘
Materials - Materials ‘Materials Results (1, 2, 3)
. Response . _ T _ B ' . . '
, ’ Category £ X(£/38) £ 2(£/21) £ X(£/9) o f X(£/68)
J : ' : ' .
(a) None - - 6 15.8 : 0 0.0 0, 0.0 6 8.8
Addiciondl | 1 @ draphics oy 16 42.1 f100 47,6 5 .55.6 .31 . 45.6
| | 3 _ i ) - - S
edia (c) Film strips 24 - 63.2 ;10 47.6 U5 . 55.6 39 lsfm
. : _ s : |
(Item 23) (d) Audio Cassettes ' 16 42.1 7 33.3 2 2.2 ., 25 36.8+
: (e) Videotape o 9 - 23.7° S9 429 .« 1 111 19 27.9
‘ (f) Other , | . 5 13.2 4 19.0 0 0.0 \ 9 13.2
- Response . ' * | L . _
Category ’ £ 2(f/42) £ x(f/21) £~ X(f/11) f X(£/74) -
(a) None _ ' 2 4.8 5 23.8 0 0.0 7 9.4
(b) Fleld trips 22 .S52.4 7 333 .3 27.3 32 43.2
Additional (c) Cuest speakers 17 40.5 S 33.3 4 36.4 28 37.8
. Learuing - ) ] .
Activities (d) In-home activities 15 35.7 .8 38.1 6-  54.5 29 39.2
Needed : ™ .
(Item 26) _ (e) Student group | *18 42.9 : 7 33.3 B | 9.1 26 35.1
discussions/activities : ¢
, '(f) Individual projects 22 92.4 12 57.1 7 63.6 v 41 © 55.4
(8) Other l_ 4 9.5 - 1 4.8  +%-, 0 0.0 5 6.8
?,,:L Ty - e — e - e — S e
\




Perceived user needs were alsa assessed by means of a& open-
“ended type :’ﬁuestion. Teachers were asked, for their grade level(s) and
subject area(s), what additional packets should be developed or what

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

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

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

29 teachers responded for users of NSTA deVeloped materials, and 4 out

of Oak Ridge developed materials, 24 of 46 teachers responded \QO ‘out of
of 12 teachers responded for users of both Oak Ridge and NSTA- deVeloped
'materials. Assuming for this item that npn-responses ‘can be interpreted
as, "none" (no additional .packets -should bBe ‘developed or pdditional topics
covered), then the percent of teachers in each user group believing that e

some kind of additional packet should be developed or an additional -

t 7

“topic covered, can be taken as 24/46 = 52.2 percent, l0/29 = 34.; percent,

and 4/12 = 33.3 percent, in each user group, respectively. Thus, signifioant
‘numbers of teachers in each user group indicate that an additional packet{s)
should be developed or an additiohal topic covered. : \
Particular packets that should be developed or additional topics
covered. as.indicated by teachers, are shown in Tables 15, 16, 17, and\lB,

be seen, responses are diverse. For users of Oak Ridge developed materials,
the most'frequently_indicated packets thﬁt should be developed or topics
covered are nuclear/fusion, conservation, and alternative energy projects,:
with four teachers'indicating that each of these packets/topiés)are needed.
For all three user groups cofbined (Table 18), nuclear/fusion, solar energy,

wind, biomass, &aﬁ conservation were the most frequently indicated needs.

. . ) . .
. . 1
i - . ’ g

Al

for eath of the three user groups and for all three groups combined. As can .

v




TABLE 15.

PERCEIVEU USER NEEDS: ADDITIONAL PACKETS

“THAT SHOULD BE DEVELOPED OR ADDITIONAL
_TOPICS COVERED (ITEM 24) (USERS OF OAK
. RIDGE MATERIALS) ~

) __ ¥
| Additional Packet or: Topic 'Fréqueﬁcy*
f'hNucleari fusion ' ; ! y 4
e Another solar packet; sun ; 3
o Non-renewable sources compared to solar o1
e Water enefg§; : -2
‘0 Gebthermal energy 1
| e Hydroelectric pbwer. ¢ 1.
e Wind - ] 1
¢ Biomass - _ 1 -
o‘ Gasahol (new soufces packet) 1
e Conservation: 4
- On all levels _ ’ 2
~ Elementaty level home__ionser_vation 2
e. Alternative energy projects 4
e More materiais fglated to life sciences _ 1
e .More basic materials - '7 1
e More chemistfx ) ) 1
e Fossil fuel problems 1
° Enefgy flow in natural systems : . 1
.; Politics of the energy problem 1
e Valuées clarification and energy " 1,
° 'Health and energy ® 1
+ o Games _ v 1
e Supplement SCstéurr{culum ) 1
= -

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

covered. Out of th

e 46 teachers, 24 responded to the item.

[

\

48

.
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TABLE ie;. PERCEIVEBLUSER“&"&EDS' ADDITIONAL PACKETS
“ . THAT SHOULD BE DEVELOPED OR ADRITIONAL
* “TOPICS COVERED (ITEM 2(0) (USERS OF NSTA

el
>

. ) -DEVELOPED MATERIALS) . . o
) B _ F' <&
L) ‘ y
Additional Packe¢ or Topic B | ‘ Frequency*
- - ) - ) | fﬁ
e Nuclear . '.. / '
e Solar energy f :
. o Wind power ‘ B ) e

e Biomass productian of energy
- L Bis conversion
' ° Pet;qléum; new finds
~ o Energy from the oceans
e How to conserve

e Personal use of energy )

e T T = T SV R R N R
.. .

° ‘Mofe on environmental impact of new

K energy. sources 4
e Relate energy as a science o !
e Energy uéed in manufacturing appliances }%J. 1
_ as well &s using them
* e 01il producing nations -~ exporting and : . R |
. regulating prices ., )

e How to calculate _ ) 1
\ . " o

*Frequencies given represent the number of teachers indicating that a
given additiopal packet should be dquioped or an additional topic T
covered. Out of the 29 teachers, 10 résponded to the item.
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TABLE 17, PERCEIVED USER NEEDS: ADDITJONAL PACKETS
_- . THAT SHOULD BE DEVELOPED OR ADDITIONAL
| TOPICS COVERED (ITEM 24) (USERS OF BOTH
OAK RIDGE AND NSTA DEVELOPED MATERIALS)

—

— —

' energy sources

Additional Packet or Topic ' ~ Ffequency*
Biomass . ° L 2
1
Basic concepts ' _ - ¢ 1-
Limitations and_édvantages of alternativex 1

-~ -
R

%

*Frequencies given represent the number of teachers indicating that a
. sgiven additional packet should be developed or an additional topic
‘covered. Out of the-12 teachers, 4 responded to the item.

)

’ . . J
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TABLE 18. PERCElVED USER NEEDS: ADbITIONAL PACKETS THAT'SHOUﬂD
' BE DEVELOPED OR ADDITIONAL TOPICS COVERED (ITEM 24)
(COMBINED RESULTS FROM ALL THREE SAMPLES)l

. —=— = - ' - =
Additional Packet or Topic T Frequency*

v

e Nuclear;« fusion : ‘

Solar energys another solar packet, sun; non-
renewable sources compared to solar
Wind; wind power -

' Biomass, biomass production of energy; bioeonversion
Wa tr ‘energy A e
Geothermal energy = - L '
Hydroelectric power L
‘Gasahol (new sources packet)

Conservation: » ° .

. = 'On all levels; how to conserve; personal use’ 4 .

of energy: ~ o o /

- Elementary leved home conservatiodn . . f 2 '

Alternative energy projects '

Basic concepts; more basic materials

More materials related to life sciences

More chemistry :

More on environmental impact of pew ‘energy sources (N

Fossil fuel problems . )

Energy flow in natural systems k -\\

"Petroleum, new finds -
Energy from the oceans
Limitations and advantages of alternative energy q
sources , ' )
Relate energy as a science
Energy used in manufacturing appliances as well

~.as using them '

011 producing, nations -- exporting and regulating

prices

Politdcs of the\energy problem -

Values clarification and energy
Health. and energy\

Games

How to calculate

Supplement SCIS curriculum

[= WS, ]

LN W W

el e el
<

[ J
"
'

-

-

e o0 000
= e

— —
*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. X




Sdﬁharx,of Principal'Findings ;

s

~ . T ’ ) il

Some of the previously presented results are based on relatively
- small sample gizes and low. questionnaire return rates. - Additional related
. Studies that might serve to corroborate the resuIts wgre not identiﬁied
(e.g., additional studies related to extent of use of the materials)
S Nevertheless, it is felt that the results obtained-are ‘at least suggestive,
fand ‘often more so, and of substantive value. Principal results from the
questionnaire surveys may be“summArized as - folﬁowsz L

»

BN - e VThe extent -to. which secondary level. science, social

B science, and mathematics teachers ‘usk NSTA deve10ped
materials appears to be low, in that only 4 percent
.- . o 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 '

* forms-. - L

. Comparable_qutstionnaire‘information on extent of
use of Oak'Kidge developed materials is not

available, However, teacher interview results (see

y?//flfﬂ next section) suggest low extent of use of these .
materials, since many teachers do ndt know of the
- - . existence of the materials. ’
e More definitive information is needed on extent of
N o ’ use, in our nation's schools, of both NSTA and Oak Ridge

developed materials, and factors'underlying use-nonuse

of materials, This information could be obtained

through a more extensive survey effort than was "possible
within ‘the scope of this project. A more extensive

survey effort has'szen outlined as part of a_ Battelle
proposal currently submitted to DOE ("Evaluation of Extent
of Use and Impact of DOE Energv Education Materials“;..




'.o Of the teachers reporting that: they have received and-
| have in hand energy education materials, about two~thirds:
of them actually use the materials in their classes.} This

R *.

S is true for teachers receiving the NSTA developed materials,

- .. . as'well as for teachers receiving Oak Ridge developed

.mdterials. For the one-third of the teachers receiving
"7 but not using the materials, principal reported reasons
for nonuse included limited class -time available, and lack_

*of time to evaluate the materials.. 5‘5

' . . : - :
° Teacher'users'of the mdterials generally provided a

favorable evaluation of the’ materials.\ Both teacher- '
users of Oak Ridge and teacher—users@of NSTA deVeloped
materials generally reported: , .
- High student interest levels in the materials >
and that the materials are related to. their
studenbé””ﬁxperience and background . - ' . -
- That the materials are relevant to both o
their students information needs and geogr;phic
region ' l ' o '
.jﬁ‘ - That students achieve the learning objectives Qf
| the materials (more so for users ‘of- 0Oak Ridge .
developed materials than for users of NSTA developed ’
materials) | A '
- A relatively high impact of the materials on students'
E awareness and understanding of the energy situation
. - That the/reading and technical levels of the materials
‘ , are appropriate to their students ' '
r That the materials fit into existing units or subject
matter taught,. and with most teachers reporting no

additional teacher training required for effective .

s ‘Although user results as cited aboVe:indicate'atgenerally

use of the materials.

favorable evaluatiod of the materials, it is important

4

e
: 5,.J
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to note~that a'significant percengage of both ueera of Qak
Ridge‘and NSTA\developed materials‘indicated that ti@g, '
" required hindered use of the materials (32 and 28 percent, -

espectively) swhlso,'about one-quarter of the bak Ridge

©+ - users” ihdicated that materials/equipment required hindered

use of the materials. Fureher, about 5. percent 95 the users . .
‘of the NSTA developed materials felt that special or additional

‘{idstructor training is required to use ‘the materials effectively

e As an additional qualification on the generally favorable
user evaluation of the materials, the very large majority
teachers in all user groups. thought that some kind of

' additional media were needed; and 4lso that additional '

' learning -activities of some kind were needed, to more’ |

v effectively teach their stiudents, an awareness and
understanding of the”world of energy. For gxample, ,

i more than half of the teachers (57 percent) thought '

‘\ that film strips should be added to existing materials. /7/
Also’,’ signifiqsnt numhprs of teachers perceived a need for™
additional grapﬁdcs (46 percent), and for audio cassettes‘,
(37 percent) In the area of needed leq‘ning activities,
at' least one-third of th eachers°indicated that field

”'trips, guest speakers, in~home activities, 'student group
discusbion/activities, and individual projects were all”
needed Often, more ‘than One~third of the teachers. indicated
that a given learning activity was needed (often approaching
50 percent) KFbending on the particular activity and uger -
group.. - FiHQIIYf significant numbers of teachers (betwe::\\’ ¢
one—third[and one-half, depending on the particular user S
group)- thought that some kind of . additional packet should S
be deve10ped or an additional topic covered Packets/topioe |
suggested were diverse in nature, but results suggested a,

' feIt -need by several teachers for additional content. &-

v, . .l




- Summary of Teachers' Interviews @ .'1 e ;

As previously indidated one ,approach used to acquire, informstion
on‘perceptions of ehergy educatiou curriculum materials was throush personal
—interviews with. teachers at the 1979. National Science Teacher 8 Association
- Convention, Teachers, university teaching staff,'and school supervisors[
ladministrators who had, experience with DOE's curriculum materials were
interviewed. : ' o f '

The comments obtained should be considered as a supplemental

o .

source of'information to the questionnaire surveys. The teachers perceptions

of the materials are sumparized below.

”‘; The'interdisciplinary approach used in NSTA~ -
produced materials is good. One teacher
had used the idea to integrate energv tOpics
into reading and gave tests in comprehension
7,'_'.and writing of energy terms, Some teachers,
however, do ot understand this approach,
They need to have 1t explained in the
introduction or have it demonstrated before
using it tpemselves. " This suggests that pre-

sérvice trainingum=:oneed to address the

n

meaning and imp,' Jon ef the interdis-
5cipllnaty approfg g AP alternative. Work-

shops, or some/Yii#M®ans to inservice

Ex ]

‘@ The materials appear to teachers to be adaptable

. (particularly Oak Ridge Assoclated Universities

materials) .’ For ‘example, even though a given set .

N of materials may be'desiéned for Grades 4 and(ﬁ;

' they can'be used by high school students, or other

' elementary grade 1evels. Similarly, they can b
Aadapted for gifted or slow learners' use. Material
packages can literally be taken apart and used -
with a classroom of children who are. aperatihg

at different knowledge levels. A




v| B
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‘.

e Most teachers were pleaged with the materials... There.

In general, it appears that the teachers' comments'support the
questionnaire survey data as well as Battelle. researchers' Percepti%ps _ -

of the energy education materials. ' ‘

( v
Methods that are. Jnat lecture or book work’intereet e

. better. Lessone;ueing simnletion'or-gaming_elso

" aré-needed to.capture student.interest.

e There were only a few suggestions as to topic areas

Most‘teachers do not know that the DOE mgterialb
exist. Thete needs te-be more advertising or - _
outreach aotivitiee 80 thet materials are more L

”

visible in the teaching community. ' ST e 4

'students more. ‘Hands-on work will teach material

‘

b J

that needed to be included in the. materials. kT-hose

mentioned included earth science for the junior high

school level, biomass for senior high school level,

and materials that stress thetgivereity'of"energ& 5

gources and provide-guidance in matchingie-source _

to its best use. ' : o

*

- . . 13 .
.was 1some indication that teachers positive toward the ~

materials would pay for the now free materials, even o

if their school district would not. o \

.

’ .
. . *




III. PROGRAM EVALUATION = . '

T —— T : e
R .
.
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During'the six-month onisite assignment in the Education'Programs

"f . ". ,Division, Dr. Miller not only assistedfin the technical review and guidance: .

for specific projects, but also examined the total curriculum development
program within the Division. A summary of Dr. Miller 8 observations are’

y presented below. : o
: - o - .- -

Communication ‘Betwéen Program Developers
: and DOE Staff ‘

L] .o
~ ‘ d - 3

Because N.S.T.A. is the Division's major contractor and because
N.S.T.A. 1s located in Washington, D.C., Dr. Miller observed a’ frequent *
exchange of planning and information betwaan the staffs of N.S.T.A. and
the DOE. Communication between odher contractors;ang DOE“staff, because
of distance. and various lengths of contracts, was 'not as regular or ?é
frequent as with N.S.T.A. ) . o ‘ |
. The Chief of the Academi¢ Programs Branch maintajned contact
with contractors in an admirable fashion, given the number of_najor on-
going curriculum development projects and the small staff with which.the
Chief vas ppovided.' ‘ * ’ C
* Indeed, a major criticism of the Division'organization is that
v the ?umber of staff aasigned ;to the Education Programs Divisios is, entirely
inq@equate ﬁpr the nhmber and sizefof major projects funded by -this Divi-"
'sion. Presently, only two permanent staff members ‘are’ in charge of hand-
ling the management of ‘these projects as well as the daily buginess which
N;{ _ is.de;fgated to this Division. ' '.,_
R ! While acknowledging the present unce{@@inties which characterize
the organizational changes within DOE, the majpr recommenaation,fOr improv-

.iging communication between pngram deveIOpers and DOE gtaff is to increase

the staf‘lby at ldast two professional positions g0 that quality attention
might be paid to all aspects of’ materiafs development prdjects under way '
through contracts with she Education Proéﬁams Division.

v -,
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Adegga_y of the.'Publicity and
Dissemination Procedured Utilized

The majority of)CUrriculum materials developed for DOE are avaii-

t-able from the DOE's Technical Information Center .(TIC) in Oak Ridge,
',Tennessee. While TI('s records indicate a- large request volume for the

materials, much of Battelle 8 initial research into the extent~\} use of
these materials.(see_Section II) indicates: that many teachers, super«

.

visqrs and administratqrs_are unaware of the existenge of these energy

|

educatiion materials. o
‘ , }ersonal reports of .encounters with t rs in the field,

provided by Dr. Janet Miﬁler and Ms. Jean Newborg (see Section II) as
. well as by the director of the Faculty Development Programs of DOE,

indicate that much more publicity is needed to inform the general teaching

community ‘of the availability of these materials.

+

Specific recommendations for improved publicity and dissemina-

tion procedures include: . )
- ° 'Inserting a, perforated card into eveﬂy set of matérials ‘
mailed; this card could be filled out and mailed back to
.DOE byﬁthe teacher, supervisor, or administrator-who had
,utilized the materials, thus providing user access infor-
mation as well as user reactidn information. This pro-
'cedure would sure a pser population for any additional ;
evdluation which DOE might wish to pursue. |
vertising the availability of these free cdrriculum
materials through educational journals, periodicals,
and;neWSietters. g o
Installing DOE curriculum information booths at major
education conferences, especially at ones such as the
N.S.TLA. National Convention. The attendees of such
conferences usually;are enthusiastic and eager for new
_information. (Response cards could also be inaerted

in these materials.) - .




_ Requirementslffrocesses; and éuidelines Used'to
‘Determine Informational Needs of the Educational
Community and the General Publi4

4 J &

"

® During much of the .six-months on-sice*assignment'st DOE, the on-
site researcher obsérved ghg,Direttoréhip'of‘the Division being occupied _
by two individuals,“the resignatioﬁ of the most recent Director, and 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 varydng requirements and guidelines
which were used to determine informatioral needs.

A specific perspective whicn then ‘defines major goals of - the
Division is needed to establish guidelines and requirements for development
of specific curriculum projects. For example, decisions must be made in
reference to target audiences with regard to future curriculum deveiopment:
will the Division contimue to supoort development of materials for K-127
Will the emphasig shift to materials development for.vocational/technical
training in the energy'aress? Questions such as these need to be addressed
before the Division can settle uponispecific requirements and ohjectives
for its curriculum projects. . | |

As indicated above, a specific perspective which guides the work
of the Division is not discernible at this point.' Thus, no specific pro-~
cedures exist for, d!termining informatipﬁal needs. - This appears to be an
.area, along with the informational needs issue discussed above, which
deserves priority as the Division mbves into its new organizational
gstrlcture, ' R _ .

"~ 'The individuai programs which are run and supported by the'Education

Programs Divisich 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 ex‘.ts as_
well as the potential projects which could be enacted within this Division
demand a reasonably-sized staff und a specifically defined and articulated
perspective which can guide éhe -activities within the Division. The people

now working within. the Educstion'Programs Division are committed to all of




o

‘the tenets which characterize energy education, they should bo provided
with the staff eupport .as well as philosophical perspective which ‘would
enable them to continue in the vitgl mission of providing energy education

to American citizens. _ ~~; ‘e

e
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~ IV.'{ CONCLUSIONS AND RECOMMENDATIONS .

- -

A Principal concluaions and recommendations from this study are

', ....- .
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'preaented below.' They are organized into the following areaS'ﬁ (1) Extent

L
L]

of -use of DOE energy education mdterials and recommendationa for increasing _

extent of - use, (2) User evaluation: of the materials and perceived needs,

(3) Current- evaluation proqedures and recommendations for evaluation studies.'

and impﬂLved evaluation procedures, and (4) Operation of the Education Pro- -

gramg, Division. . = S o

Extent of Use

The extenq'of'use of DOE energy education curriculum
materialsfappears 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 materials.
This information shouldigéyobtained through the .conduct

of a more extensive survey effort than was possible:

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

Battelle proposal currently submitted to DOE f'Evaluation

" tensive survey effort has been outlined as pa;; of a
of Extent of Use and Impact of DOE Energy Education

Materials")

¢

-9

Based on the results 6f the current study, a principal reason

for low extent of use iS that gignificant 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 ehergy education
matei}als,_theigducation Programs Division should adopt |
a proactjive approach to dissemination. That’'isy- there is
a need for a plan -to systemat}cally reach out to target
populations (science, mathematics, and social science

teachers). This should be"accomplishedlthrough'exhibits




e

 ; at- national regional and/or state conventions of these
teachers, announcements of material availabilicy in
-'joﬁrnals, newsletters, and- other publications which
"reach a large numbqr of teachera, and other appropriate

approaches.

As an additionallmeana_' ncrease extent of use, the
" Education Program&Ngézﬁz:;: should develop.a plan that-
would.exposevpreaefv1ce teadhers to the materials; Staff
and faculty within the college/university Department ‘of
Education - should be made aware of the existence of DOE
materials ‘so they can pres the materials as resources
to be used in the elementary/secondary school classroom.'
Exposure to energy education materials during pgeservice
training make it more likely that a future_teacher 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 Evaluatio:\gﬁ& .
Perceived Needs . : , .

Teacher users of the materials generally brovide a favorablé
evaluation of the matérials, in terms of &tudent 1nkerest in
~ the materials and relation of the materials to students'

‘ experience and background; relevance of the materials to
_student;? Information needs gnd géographic region; achieve-
ment of learning objectives/znd impact of the materials on
studenps' awareness and understanding of thé energy

'situation; appropriateness of the reéding and ;echnical’

levels of the materials; and\éase with which the materials

fit into existing curricula. However, both Battelle researchers
and man& teacher users percelve a need for supplementary|
prowisions and mechanisms which wduld more actively involve

stdddnts 1n the learning process.




; In'dddition;.ponsideration'ahould be givén t67developiﬁg some .
, ' materials which could -be utilized within the disciplines of - .\
' the hUmanities. |

A

'\u
AR

S Evaluation Procedures
!

e To daté, most of the evaluation of DdE energy education,”
materials has been performed at a teacher- reaction/level
with little atténtion given to the changes in ‘student
gskills, knowledges, and behavior as a result of- exposure
to the curriculum materials. While teacher reaction is:
.a valid form of evaluation, it does not answer. the more ‘
important questions Eelated to extent and nature 9f impatt - R

on students., -

e A comprehensive, systematic; and scientific evaluation _
should bé conducted to assess the impact on students of DOE
energy: educanion materials durrently being distributed .

_nationally to teachers, Such an evaluation study has . _ B : F-
been outlined in detail in a Battelle proposal currently. |
submitted to DOE ('"Evaluation of Extent of Use and Impact
of DOE Energy Education Materials").

"o In addition, cdnsideration should be givéh to including
pote thorough and cohprehensive studé;t impapt'evéluation
as part of the process of developing new patkages.' For _"

example, prior to the release of a package publically,
field testing of the package should have occurred to deter-
mine the e;tent to which specified student learning objéctives‘

R are achieved,(and any' modifications in the package made

accotding; . This procedure would go beyond field testing

to obtain only teacher reaction to the materials.

° A.pr0cedure should be developed to obtain teacher feedback
on distributed materials. This could be accomplished by
including postcards with materials distributed by the




Technical Information Center which soli t cooperation

“in asSessing the materiafs. Acgumulating a Iisting of
material receivers ({.e., those who requested and were -

.sent materials within a specified period of ‘time, say-

the most recent six month period)rwould‘gfeatly facili-
tate evaluation of specific materials. For example, it
would supplement éxtent of use information by determin~-

ing not only how many. people ordered materials, but

" also how many - teechers. actually used ‘them and ‘how. many -

students were reached. e

DOE Operatign T .

* . L - . R
'f\'- . ' X - ! * ' s
) ) L4

The Education ?rograms‘Division'should formalize mecha-

nisms for determining the'educational information needs L /-'-"
of - teachers, students, and the general public. Based ,.-5 /

on the Education ?rograms Division's missions, goals, o /

-and objectives, along with determined information needs, f

plans and guidelines shquld be developed to assist the
Division«in determiningqturriculum materials that are

yet needed, in evaluating unsolicited>proposals,.in'sys—
tematically disseminating existing materials, and in f

evaluating chricnlum materials., _ .. /

The Division should increase the staff to more effectivel

carry out instructional design, materials disseémination,

and educhtioqal services. : ;

Tp enhance cohesiveness and communication,among 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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*'  I'SCIENCE. - v e k. '
. TEACHERS wpanareoe C

s ASSOCI A;I‘IQN . THE AMERICAN ASSOCIATION FOR mmmdcmm OF SCIENCE .

1748 CONNECTICUT AVENUE, N.W, WASHINGTON, &c.'g&% ¢ VELEPHONG: ARNA GODE R0R ¢ 808-4180 - *
L. A . . .. . L s
'Robert L. Siber — Execulive Director _ S . RN : :
| © ENERGY EDUCATION CURRICULUM EVALUATION . L Co e
We need your help to evaluate energy education curriculum mityciali;;-rloaso take Just a few
minutes to complete the following questions. A 1lsting of the materlals with which we are .
particularly concerned is attached for referen e, 'and you may detach and use the )Ist as a . -
. .resourcs. . Fven 1f you have not used the materials, please complets |tems 1=7 and return ‘the
form In- the enclosed ‘envelope. Forms should be returned within two weeks from their reosipt.

Your ﬁ;rtlclﬁtlon Is voluntary and you may choose not to answer any of the questions. Do not N
sign your name. Return of the form denotes your consent to participate and your agreement to
‘our use of your responses. o , - - w o

" Thank you for sharing your Information with us. - ° - o .
LN " ’

1. What 1§ your job position? a) elementary teacher__ b) s‘ccondary teacher___ o
c) elementary or secondary curriculum cobrdl'hator__~ d) col!eg./un'lverslty facul <

. e) other (specify) ’ ' — N . {s).
N\ 2. What grade level(s) do you teach? Circle appl ic:able Tevel(s). _ -
t\“._ K1 23 4 56 7 89 10 1) 12 Post-secondary : " (ee)
"$.. What '_subjec-t areas do you ,tnéh? a) ill (elementary) __ b) science c) mathematics___ :
._ !d) soclal studies___ e) other (specify) o ' ‘ 7 (95 10)
b. In what staté do you work? _ : ' L ..(a‘,,,_,)'
5. Have you ordered or recelvad any of the energy education curriculum materials listed on the
' attached page? : : v o a \
E a) Yes ¢ b) No, apd 1'm not interested K k' CIF N (b or c), STOP HERE.

(Goon to Item 6) c) No, but |'m interested in doing so___ RETURN THIS FORM IN THE  (13)
: 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 - |f you have not used these mat?rlals, why not? Check all that apply.
"a) Limited class time available___ b) Doubt usefulness of material N
c) Doubt relevance to students____ d) Had no time to evaluate m;nterlal_;
. e) Decided ‘to use energy education curriculum materials from another source___
f) Feel energy education should not be part of curciculum \
" g) Other (specify) ' . L ' _ . ' _ . (13-21)
(STOP MERE. PLEASE RETURN THIS FORM IN THE ENCLOSED ENVELOPE.)
8. What packet(s) have you used? See the attached listing and write in the sequence number of

the packet(s). X : (22~99)
—

9. Approximately when did you begin using the materials? (m_oqth and year) L""")_
10. To dete, how many times (i.e., with different groups of students) have you used the ,

meterials? : - . " ' (39,19)
11. To'date, how many students have been exposed to the materials? Give the approximate total

since you began .using the materials. (vo-s3)
12. To what extent does the material fit into the units or subject matter you are teaching?

Rate the extent by circling the appropriate number. ' (o)

. : . ] - . L)
t at all 12 3 b5 vry well
T R (OVER) :
. s ,
‘ 66 ) '




i8.

19,4715 ¢ _ ﬂ

20.

21.

23.

24,

2.

26.

27.

”.: K Not at all relevant 1,2 3. 5.  Very ru1evant o (“7)

. . . . - . o -
LA . . B . . . e

To what extent do,your ;tudehtl flnd the materleis lntereltln91 Rate the extont by clrcllng )
the approprlate numper. P . S ' _ ). f
. ’ » . “ o '. . - s .
Not at all lntenoltlng 1 2 3 h 5 VerY lnteresfﬁngf . (’ .
To what extent Is the content of the materlel related to. your students” experlence and back-
grounQ? Rate’ the extent by clrcllng the approprlete number . ( )
)

. Not et all related _ 1 2 3 . 04 5 Very much related

o

To what’ extent Ib the content of. the material relevant to your students' Jnformatlon needs?
Rate the extent by clrcling the appropriate numbec. ¢ °

EONSY T .

~

. To .what extent are the topics covered in the. meter{al relevant to your éeogrephlc region?
Rate the extent by circting the appropriate number. T . \

3

. ~Not at all reievant S T2 3 5  Very relevant . . (f')

LA

To what extent do Students achleve: the learning objectives of the materlals (as ;tated In s,
* the packets)? Rate the extent-bv circling the appropriate.numbar. ; SRR

Few students generally ) 2. 3 b 5 Most studants generally (4y)
learn the material ' ' _ .. learn the material !

To what extent have the matertals had an impact on your students awareness and understanding
of the energy sltuation in our country? Rate the extent by circling the appropriate number.

‘No impact o l 2 3 4 5 Appreciable impact = - ?5°) Y. W
-Is the reading level appropriate for your students? . . - . oL

v

a) Yes b) No, it Is too h[gh__; ¢) No, ,t is too low_ ”'(s;}

s the material at the appropriate technical level for your students? ' )

Aa)‘Yes___ b) No,. it Is too te;hnlcal c) No, it is not technical enough_ . (sz). '3:‘
" Where did you learn of these energy education materials? | Check all that apply. . - .

a) JOurna] ads/ertlcles_;__ B)ANetlonal "Sclience Teacher Association lnformatlon sources;;_

c) Other teacﬁerg___ .+ d) School supervlsor. coordinator, principal, librarian__ ’
e) Other (specify)m S ' . : S (5’ ”) '1'3:'"
Apart from your oﬁlf'study of the materlais, do you “feel that special or additional . SO
training is necees for the materisl to be used effectlvely by an instructor? . o
a) Yes___ . b) No___ e . a 'k;a)
in your }udgment, do any factors hinder the use ‘of the maternals? Check all that apply. - T

a) No b) Yes, time required " ¢) Yes, space required * . d). Yes, materials/

° .equipment required e) Yes, does not.fit lnto‘exlstipg subjects taught

f) Yes, other (specify) . ‘ _ ) (s9-18s)

For your grade level(s) and subject area(s) taught, what additional packets shthu be

developed or what additional topics covered to teach your students an awareness and under-

standing of the world of energy? , . . , ™ .

-— “v “ ’ N (

For your grade level (s) and subject areas(s), should any media be added to exlsting materiakbs o
to more éffectively teach your students ar awareness and understanding of -the world of energy?
Check all that apply. . L T
a) No___ b) Yes, graphics___ «c) Yes, film strips___ d) Yes, audio caSSettes___

e) Yes, videotape "~ f) Yes, other kspeclfy) : ‘ ) (s8-70}-

For your grade level(s) and subject area(s), should any prescribed learnlng activities be
added to existing materials to more effertively tedch your students an-awareness and under-
standing of the world of energy? Check all that apply.

a) No_'_ b) field trips___ c) guedt speakers - d) In-home actlvlties

e) student group discussions/activities f) individual projects .
: ‘ ' (71-79

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 $2-3? )

e) Not'at ati likely___ b) Probably___  ¢) Definitely___  d) Don't know___ : (7¢
o

© 4 N (p/, § 6 g : | ]

g) other (specify)




