3 . »
LY
s

. : DOCORENT HESOME

BED 139 633 o - SZ2 022 360
. AGTHOR Butts, D.; Ard Qtlhers .

TIPLE Prioritisg for EKasearch irp Sciemce Ziuca+tion.

PUOB DAT?Z .Mar 77 ° : ' .

ayre - 14p.; Paper presented 2t the annual mesting of the
Yational Associa+ion for Research in Science Teachirg
(50¢h, cincinnati, Ohis, ¥arch 22-24, 1977)%; ¥ot
available in har2 copy 3tve to marginzl l2gibilitvy of

- original docu=zent :

EDRS PRICE MF-$0.83 Plus Rostage. HC ¥o+ Available from EDFS.

DESCRIPTORS _*Educa*tional Res=arch; Research Criteria; Regearch
Mc+thodology; *Research Needs; *Sciznce Education; -
Science Teachers; *Teacher Attitddss

IDENTYPIERS *¥a*tional Assn of Research in Scieance Teaching;

Research Reports = .

A3STRACT

. 2 three-phase Delphi t2chnique was used %o help
meabers of +hs Natiofal Association for Eesearch in Scieacg T=aching
(MARST) ilertify areas and priosrities for research. Ia the firs+
phase, members vere asked to nominate three areas 9f needel science
oducation research. A to+al of 729 areis were nomimated by 218
respondents and were categorized into 35 genreric rzsearch statem2nts.
Seconily, respondents assigned a priority rating t> eadh staterents.
Data from these responses vere analyzel.to establish ca2ntral tepdency
and dispersior characteristics for. eact item. The statements wver=.,
then rerated by each participan<¢ after being given the group respons?2
data. Analysis of the responses froas th2 third phase revealel a
hiQQe: degree of consensus on nearly all items.: In tarms of NARST
meaber responses, the top five s*atements wvere: () Application »>f
learning 384 cognitive development theories to classrooa instruction:
(2) 2nalysis o€ .classroom learning behaviors that facilita%*e sciarnce
learning; (3) Tientify what elements are essential in translatirg
both rasearch and 3evelopmen“ ac+tivitiss 1into classroonm practice; (4)
Aralysis of.strategies f5r 2cquisition, retention, and ¢sransfer ¢
problem solving in students; and (5) Tientification and vali?ation of
stratejies to assist preservice and inservice teachers in acayuiring
specific teaching skills. (Ruthor)
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PRIORI'IES FOR QLSEARCH IN SCIENCE EDUCATION

7.

. Dav1d Butts, ¥illiam Capie, Ellen Fuller, .
. . . David May, James Okey, and Russzll Yeany Jr. N

] i Department of: Science Bducation
’ University of Georgia i . .
Athens, Georgia‘ 30602 .

In Aorll of 1676 the'ﬂepartment of Sc1ence Educatlor at the Univer 1ty
of Georgia beFan a study to determine priorities fon research in science

edfication. The study was dene at the request of the Pesearch Committee of

-

the Mational Associa*ion for Research in Science Tea;}ing'(NARST)r. The

. . R . . . -4 . -

) 'cépmittee had been asked by +he Executive Board of NARST to coordinate the

study. . \ ' -
" The initizl irmpetus for a study of research priorities came from a

. .

request by of‘mzals at the National Institute of Lducation for a statezent

from NARST that outlined the research tasks the members of the organization

‘

. ‘telieved to be most importan<t, " Hawever, the need for establishing priorities

*" for research goes beyond the interests of a federal agency in establishing )

" research priorities. Collége and university science education groups and

p - individual science educarion researchers periodically neel to examine the

type of research activities on which they propose to expend their personal
N . LS

or institugional resources.
The purpose of this report is twofold. First the procedures followed
by the University of Géorgia research groud in cobtaining information from
. g -
NARST members about their priorities for research are‘presen;;d. The
second purpose is to describe the resglts of the surxszhgy presenting the
categories of fgsearch proposed. by members of tﬁe organization ahd tbeir

rankings of them.

lpembers of the committee included Stanléy Helgeson, C (Ohio
State University), Edward Smith (Michigan State University), William
Torop (West Chester State College), and Paul Koutnik (Illinois .

Institute of Technology).

3

o

#
-



. _ :
s

-
.

- . The Delphi technique was selected as a means of establishing research
- . . - -~ ' - .

. prioritigs a;ong Fhe NAPST merg;rship. Delphi is a method fﬁr obtaining
froup fudg;ments on factual matters, which lack ggecise information, or on
. : i e - -
values, for which information is a mattér of opinion (Sweigert and Schadacker,
) o 1974). The value of Delphi in this study rested in its potential to eﬁta$—_
lish a set of science education.resea;ch pribrities fro; a larg;_gPOU§ of

respondents with diverse opiniagns and values.

* The iterative structure of the Delphi technique is the mechanisa

3

Pl e b AT tens . ) . .
which distinguishes it from other group decision-making processeés (Skutch

and, Hall). Participants offer their perceptions and re§pond in the light
of rrevious actions ani feedback from a summary of the judgqmext§ of all

respondents in previous rounds. Agcording to Sweigert and Schabacker (1574),
N . ‘ . . M
- » ‘e ! - <. - ’ -
the process of making successive judgements with feedback reduces the
T R . _ ) )
.variance in the responses of the respondents. .This convergence appears to

be greatest cn the first rcund afrer feedback than on any cther sybsgquent.

rounds (Cyphert and Gant, 1370).

The format of the study was shaped by the decision to utilize the

i

.

Delphi technique. OCbtaining input €rom as many NARST memters as possible,
’tabulatinp that,détg, énd returning this infermation to assist responders
in further éofining their research priorities w2s the study obiective.
. 1 .
Meetirs this objiective indicated use of Delphi in a three-phased study pro-

. -~ . .
s

cedure.

) Before priorities could be established on a series of research topics,
L 3

thF topics themselves needed to be identified. .This was accomplished in

»
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. Phase I of the study. In May, 1976 each member on the NARST mailing list

(¥=780) received a description of the study and a form requesting ncmination

of three 'needec. areas of research in science education." Respomses frem

r\\\ 2u8 persons listed 729 areas of research. Twenty-two forms of the 780 were

- returned as undeliverable as addressed.

Phase I ended with a categorization of the 728 research area nomina-
. . ;
tions. “hen the majority of "the Phase I nominations were received, generic

- statements were generated by listing the priorities contained in the
. : " : ~
individual nominations. Vhen duplicate content occurred, nominations were
. - - N . . . - *
grouped into categorles where aporopriate. When @ nomination did not fit

. -~ - -

an established generic category, a new category was written. The result of
- 7 B - Tt ) .
this analysis was 2 set of thirty-five statements. A second review of the -

[y

nominations was then made by another person in which each nomination was

categorized by using the thirty-five-statements of priority. There was

-

more than a .20 agreement between these twc raters. The results of this

' 4
process are in Teble I. The contrast in fregquency in nominatior is illus-
: trated in the coluwm "Plase I - Initial Nominations." The range of nomina-
tions for each statement was f:<im 1 to SS.

In Phase II, the list of 35 gcneri; staremeuts of rneeded research in

scierce education wat also mailed to ,the 780 persons on the NARST mailing

’ .

list. Directions for this fprm requested each person to rate each generic -

statement on a 1 to 10 priority scale, with one indicating high priority
v . ,
- and ten low priority. The 35 statements were listed in a random ogder. A

total of 327 respanses (4l% of NAPST mailing) were returned. The data were
. ” .
analyzed to ascertain the mode, mean, standard deviation, and percentage of

respondents selecting each item. A summary of thenmean and starndard devia-
: R )

tion of these data-are displayed in Table I.:

5
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- p Since a small number of Phase II responses were received which did

notllist.the name of the respoffder, further inqﬁiry was made to match

response with responder. The number of unusuable responses in Phase II was

1
\

six. - . ] .

- -

In Phase IITI of the studj, eacﬁ respondent from Phase.II (N-327) was' .

mailed a copy of the stat1st1cs from Phase II, as well-es tkeir personal N

~response sheet. Directions asked that résponeents "' ... reconsgger your

resp;nse in relatzon to those of your colleagues ~.."" and agal

prlorlty of from one to ten. Of the 327 who recelved 1nfgrmatwon in this
i

N

\{
phase, 299 persons responded 64%. Data from Phase III were analyzed in a

1?11ar wey. to Pnase I and a sumary of that data _s coﬁtalned in Table I.
' . DISCUSSION
. pl [ , ‘-
Establishing priorities within groups of professional -researchers is

not a s;mple.tesk. The problem is particularly difficult when the alterna-

tives are numerous as in this ..Stud.y.- The Delphi technique ’waq <|nrah1e for

} ;> . -~

securlng maxlmun 1npﬁt in establxshlr: prlorxtles. As noted,-lnltlal .

.

suggestlons came fror 2L8 persono, neerl; 33% of the NARST membershlp

The frequency of nominatitns is itself one way to establish priori-

i
.

ties. The number'of,suggestions for eech*?esearch-area can be seen as.an
indication of,fhe importance attached to these areas. Numbers of votes may
be decepti;e, however, for there mdy be widespread bet weak interest. Or
1ndiv1duals may not consider the many possible areas of research The
second round of a Delphi study compenoates for both these def 1c1eﬂc1es.

All neeinations are shared with all sroup members who rate each according
to de;:ee of impcrtanCe.l It is interesting to note in Table I that the

generic research areas with relativelj few nominations (e.g. #7, 8) were

. 6
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given high ratings in subsequent rourds. 0On the other Hard two areas with

many'nominations {(e;g. #11, 1%) were given lower ratings.

Another imporrant strength of the'Delphi techniques is its poteetiai
for achieving consensus at Phase III. The ;eSults of surveying the NARST
membership indicate that' there was more agreemené on the ratings after Phase
III than after Phase II. The variance amonglthe responses decreasee from

Phase II to Phase IIT for thirty-two of the thirty-five research are=as. TIr

-only one case (#30) did the variarce increase cfter Phase II.
A second interesting finding durlng Phase III was the change in mean
4

ratings. The rating of the 24 highest-rated research areas intcreased during

L4 -

_Phase III. ‘At’tnk same time, the six lowest-rated areas were rated lower at

Phase III than at Phase II In adav tion to increasing agreement on. each

item, there appeared to be 1ncreaibﬁe pclarization between high- ang low- .

rated areas.
Exarining the 35 research areas credtes an almost irresistible urge

' !
to identify !‘the most pressing need" or "highest- priority" and tc find

H

commonalities among “137— or low-rated areas. However, the wisdom of doirg

either is debatable. The research areas may have been stated in generic
7 :

terms so Broaé that it would be diffisult to determine. what triggered a’

response in a responder. Also, the mezsurement error in each case is large
. . . \

eneugh to prohibit distinctions between priorities of’a@jacent'items
(S— = [15). Of course; there is\a sirnificant difference between itemc
separated by several ran&s in the list.

Pecognizing the uncertai=zty in the task, a few obcervations are
desirable. Perhaps the strongest sﬁpportcd generalizdation about the.

ot .
&‘ ~ . -
priorities is that the practicality and ease of application of the recsearch

7 . '
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developing materials, and pursuing interests in specific populationé all

-
.

product diminishes with the lower rated pri7?ities. The more highly rated
research areas were characterized by applyiﬁé theorv to teaching or to

learning or by identifying strategies that facilitate teaching or learning.
Implicit in both these areas is the pctential for changing practice -- in
. . . »

-

‘classroom teaching or in teacher education. Developing or testing theory,
L] ) -

IS

were ranked ;d% in the list.

This preference for practical or applied research is distinctive ‘and

-~

may represént a change in position over—the last dozen years) ' 2n assessment

of  change is- not possible, however, because priorities of’the sixties can

only be inferred from the yriting of a few (Tyler, 1967 Cooley, 1961;
Novak, 1963). This study can provide baseline data in 1986 for determininé
if priorities have changed ir the last decade. ‘Even though this study does

not identify ‘thé top priority for research in science education, it does

. - -

indicate which areass*are a high priority of the scienqg education research

. community -- knowledge which should help researchers determine how to devote

their energies and resources in the future.
» L ]
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, . . TABLE I . : -
' Science Educ&tion Rankirng of Research Categories <—\’/
./ ‘ g

-

- Statement Order . . Phase III ’ Phase II ., - Phase I -
‘ . - _ L . (Initial Numher
Eased on Ei7al Ranking . X SD. X sSb of Nomination)

Tat

/ 1. Application of learning . - . T e ——— T

. and cognitive development =~ = 7 .
‘theoriess to classroom - '
- ‘instruction. . 2.5 1. 3.0 2.0 e 21

2. Analysis of classroom
teaching behaviors that /
facilitate science e . : .
learning. : y 2.5 1.9 3.0 2.1 A 42

3. Identify what element3 ) -,
are essentizl in trans- “ ,
lating both research and b
development activities
into classroom practice. 2.7 1.7 3.1 2.1 . .31

4. Analysis of strategies . .
for acquisition, retention- ,
i and transfer of problem o :
solving (critical thinking
or inquiry skills) in ‘ .
students. 2.7 1.9 3.1 2.1 26 ¢

4 <& 5. Identification and valida- - ‘ ’
s . tion .of strategies tg . ; - ", A
assist oreservice and ' -
inservice teachers in e
‘ acquiring specific teaching , :
skills. - 2.9 2.1 3.3 2. 36

‘

6. Relationship between motiva- < ¢
.tion, attitudes and per- - N .
formance’ (in both studente -
and teachers). . 3.0 2.0 3.5 3.0 48
7. Identificatidn and develop-
ment of teacher education
strategies (inservice and
' - preservice) designed ‘to .
' facjilitate professional L
. g growth and concerns of . i
_ teachers, including '

. . commitment to continued : ' ‘ ,
' growth. 30 2.1 3.5 2.3 7/ 12

-

(S TR



. - . TABLE I (continued)
Statement Order  Phase IIT  Phase II Phase T
: ) . , v L . " (Initial Number
- Based on Final Ranking X SP X sp of Nomination)
* 8. Identification énd-valida— )
tion of teaching behaviors
and instructional strategies”
o . that facilitate student -
self-concept, knowledge . o :
and attitudes. 31 2.2 3.5 '2.3 6

-

9. Identification.and valida-

_ * - tion ofdspgc%fic learner :
> -, characteristiqs which - . .
'+ . relate to succgssful . )
: achievement in ‘science. 3.2 2.0 3.6 2.2 21 R
;0/ _Definition and validation of ce T e

goals of science instruc~
) tion, ‘e.g., balance between

P process* and process objec-

. tives, philosophical and

- 7 ' theoretical basis of science . .
instruction, articulation of - . ' o Lo~
% goals for studerits at all T
levels, K-16. ‘ 3.2 2.3 7 3.7 2.4 21

1l1. Identification of factors
which influence-formation
of attitudes in students. .
. . . e.g., value clarification 4
environmental ‘education,
attitudes toward science . ‘
znd. technology. o 3.3 2.0 3.5 2.} 59
v , v .
12. Needs assessment of current
..' practices as a basis, of
. decision . making for the . BN . - .
development of science ‘ - |
’ *  curriculum afid teacher . . .
education materials o .

N Al

-- at junior high or L
. middle school level 3.4 2.1 3.7 2.4 ‘ lq 7

13, Needs assessment of current
practices as a basis of . _
decision making for the |, - : \ . .o p .

Lgg

development of science . ro . ' ~_—.

e curriculum and teacher _ ,
. . education materials - g .

’ )

" —- at elementary level - 3.5 2.1 4.0 2.6 .o 2Q
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1.

; 20.

. formation.

. TABLT I {continued)

v

Statement Order
Lo Ty,
Based.on Final.Ranking

- 4pplication of learming
and cognitive developwent
theories to: concept

-

- ,. : ...: [,
Design of ‘longitudinal

studies to,identify what .

, kinds of gaips are impor-
tant to 3 vaviety of
student populations.

Development and evaluation
of instructional materials

" which draw from and inte-
grate -more fully sciences,
social ‘sclences, and '
mathematics.,

Need%- assessment of current
practices as a basis of
. decision making for, the
development of science
~Qurriculur and teacher -
education materials

-- at 'senior high level
: P
Analysis of relationship
.between discipline (subject

_ matter) structure and

cognitive structure of the
learner. oL

. , . '
ngnﬁﬁfication and valida- »
tion of alternative ~ .
evaluation schemes for
teachers and pupils’ -, -" .

Needs assessment “of current

- practkices 'as a basig of

decision making fqr the
development of science
curriculum and tegacher
‘education materials

-- at’ coliéée level
f.

e :

Phase III Phase TII
¥ +“sp X sp -
3.5. 21 3.9 2.4
3.5 2.2~ 3.9.2:4
3.6 2.1 3.9 2.4
~ ,
3.7 - 2.2 4.0 2.4
3.7 7 2.2 4.0 2.5,
. o
q
3.8 2.0 s 2.1
[N .
AR "\ »
3.6 2.4 4 2.8
A ) ”\.
2

5 -

Phase I

(Initial Number
of Nomination)

63

14



Cqe e 1T Prhase I
(¥rit.al Numbher
‘ased oni Firul “ankir- v S X o ¢f Nominition)

Statemeny (mwier

&

21. Analysis of decizicns .
related to (urricul um
Implemertation -- e. -,
chorsinys, usir- and
eviluating curric.ic
includire aralveis ot ,
wha*t scivnme teachors
cee 33 key deciclons, o I ;*

TAdentificatice wral demjen
of instructicral miter [ :i-
in sutlect content are=as

for teacters esnentlial -

- - ¥ Y -
RUPPOrt s.Cce: il sTierne
.
-

3
L]

nSrTuCt e - o d . L. L
23, Analysis «f effc tiveronn
nf inztryustional 9T
with speci¥ic ¢ a2
target nopulatiors
CRTE, FOI, Omer blorav.
Bastery earmonty st : S e S
e, Tdemsiticarlor F o0 v

tesizt e of & pyolens oot

competa t ogrdd o er.

teacher. . B .

s Tlewmeificat. o At vl

rion of spec (Pl teatnor
cvapacteristi-s avd wvow
ledre w™i-= relice ¢
sacressfLl .eacring sty
aslng wthnosrart,

s SeSB IS N - ; a0 .

» 3
by

. Tevelnypme-t imi evilaatior
cf instrwiti-ral mater.
which ars (nteprated wi
ren-SCience areat xuTh
reaiicy, lansaage e, UL
arts, evtI. I o < 0T S

¥
Foe .

g
4t

Y
¥
n

27 Tevelopmest ~f alter-aative
ingtructimal etratesie:
for use with loarsers Wittt '
special jrehlems--e p. ¥
pi-lingoal, 7 ilTuriliy
Aeprived, ren-Tezlisr,
ninawicies, #7-. - Do ~

44
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28.

29.

30.

11,

3,

3s.

TABLE I (continued)

Statement Order

Based on Final Ranking
-

Construction of a theory
of science instruction.

Assessoent or impact of
non-school experiences on
students’ knowledge in
science, mathematics,
soclal studies, etc.

Analysls of residue effects
of the N5T supported
curriculum developments.

Inf.uence c¢f politi-al and
technc iogical pressures on
science instruction, science
teacker needs manpower --
e.g., puklic attitudes and
s-ience enrolliments,

Identificaticn cf manare-
ment skills rieeded for
maintainirg a viatle
iearning classroom envirTor-
rant--e.r,., disciplire
rrouninre, hockkesening
skills.

Descrirtion ot current
perceptiors of ~{ddle
school, high saheod and
college graduates about

the nature of lif=, ~atlter
and enerrmy, AdcJt usefylneo«
and desirarility cof alter-a-
tive teac™ing Wwndes amd
strategies.

Analysis of fa-tors which
characterize the reluctant
sciemce Tmailwer,

Comperison of goale of
sclence teaching today

with those ~f 10-07 vaars
ago as viewsd by a2 variety
of society's segreris--e.yo.,
perents, teachers, stulents,
ard teacher educatcrs.

Phase 111 Phase II
X SD X $D
™2 3,1 W5 3.2
“.d T4 b,3 2.4
.3 2.9 .2 2.1
5. 2n e 2.5
: CLw DL
L LI
e - N £ o3
o F - .3 2.¢

14

Phase I
(Initlal Number

of Nomination)

f)
tw

[
Py



