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Research in science teacher education does not appear

to have made very much . difference in the ways preserv1ca and -
inservice science teacher éducation'is conducted or in the ways
participating teachers teach. This paper illustrates and suggests
possible explanations for this staie'of affairs, and indicates
research alternatives. which seenm to hold greater promise for

improving practlce.

Examples of contemporary science teacher

education research' are presented, asking of each how significant the
questlon i's and -.to what extent the results achieved may be expected
to improve science teacher education practices. It appears that the
potential influence of the research is, in many’ cases, unduly '%%_

restricted by the format of the research and by the implied

assumptlons about how science teachers and science teacher educator N

evaluate proposals for the improvement of practice.

Alternatives to

the most familiar form of science teacher education research are

presented,

pgténtial infldencé of the results.
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‘“:1 ' o 'Introduction“

'\“" )

;i\ Perusal of the summary of science educat;on research

\ Aﬁ,'for the year 1975 (Malllnson, 1977) 1nd1cates#that the

: ‘"sc1ent1f1c" paradlgm contlnues as the domlnant approach to }
v, ‘ research.w Although I do not~w1sh to attrlbute motlves to

. L researchers, many studles glve the 1mpre531on that thelr ]
:fundamentgl concern,ls to pteserve the scientific quallty of

’ the~research In this" paper I argue that llmltlng our

3*; *'iresearch to the sc1ent1f1c paradlgm can restrlct the 51gn1f1— e
.;cance of our research questlons and the potentlal 1nfluence

of the’ results we obtaln

Power (1976) suggests that we " need to con51der the
‘potentlal which each of several research paradlgms can brlng
to our most 51gn1f1cant problems in sclence educatlon Hls
analysis of papers presented at two sclence education confer-
ences in 1974 qdentlfled an’ "anthropologlcal" paradigm and a
"phllosophlcal" paradigm as alternatives to the dominant

,“agrlcultural*sclentlflc" paradlgm I agree with Power's .
suggestion, desplte my . personal commltment to the phllosophlcal
» . ' paradigm (Roberts and- RusSell, 1975). My criticisms in this =
.paper .are not directed at the scientific paradlgm 1tself but

at its exce551ve or\excluslve appllcatlon

The sc1ent1f1c paradigm has the appeal of apparent
2 ! ob3ect1V1ty, the confidence of statlstlcal analy51s, ‘and the
U . comfort of quantltatlve measurement ~ More than these, however,
it has the- strength of tradltlon Most science educators have
been, tralned in its use, “and 1n tu;n they train others to do
ca research in the same way. ‘A research role learned by»modellng
is deeply rooted and often encouraged by similarly trained
‘editorlal.staffs. By its very success, however, such a strong
'researchlparadigm;loses some of its ability to be self-critical

y




and runs an. 1ncreas1ng risk of being perpe uated for its own

. . gake rather ‘than for its power, scope, i fluence gn i
' practice. We in science education may doubly tied to the-
scientific paradlgm by our own tralni 1n nd pos1t1ve
/

attitudes toward science.

I have selected a focus on scrgpee teacher edu%?tion
research because it 1s in this doma th research results
have 1mplications for the teachln pracbices of researchers

-

and their university- level col,'agpes, rather than for science

teachers in elementary'and s ondary cﬂassrooms. If we are
not influenced by our own sults, it ls unlikely that those
who do not do research wifl be 1nfluenced Also, it is only
_too easy to assume, errgneously, that: change occurs m?re '
. quickly and easily in/the university thah“in the public
schools (Ssarason, l,vl):

of Research ih‘the,Scientific Paradigm

An Exa@pl'

My crificism of research in the sCientific paradigm is
based on 1ts apparent neglect of the realities of influencing
educationa practices, in the rush to ensure soundness of
statistical design and treatment I wish to call attention to
two specific aspects of this neglect v
1. If the choice of a research paradigm precedes the
selection of a topic for in;estigation,'one is likely to
selett a question not for its significance but for its being
"re'searchable” in a particular way. The scientific paradigm
does not seem.to lend itself .to the earliest stages of
es ch into significant questions.

2. When the s01ent§§ic paradigm is followed exclu-
//isively, results are obtained in a form which is not likely to

/’ influence current educational practices.

To illustrate my points that ensuring the scientific

quality of one's research is no guarantee of significance or

Q ' . v 4 ' /) ”




% of influence on practice, I have sélected for detailed - | .
dlscusslon one study from the teacher educatlon.sectlon of

Mallinson's (1977) summary of sc1enpe educatlon research in® ;,‘
- 1975. It should be clearly understood that T. 1ntend no - '1§
critlclsms of the study ‘itself , whlch was one. oé the few to./ '
flnd 1tS way into the pages of the Johrnal of Research rn‘xf

Science Teachlng, Rather, the study 4i's, chosen as an excellent .

example of the sc1ent1f1q paradlgm applled to sc1ence teacher

educatlon.5 T . . ‘4 - g |

Assume, for the moment that you teach a brology fﬁf , ' .

course for prospectlve elementary school teachers.q How would : X .

;you respond to research flndlngs ‘that an "outdoor"- (rather '

# ' than an "indoor ") laboratorynlncreases student understandlmg
of science as process and of social aspects of sc1ence, and

also their understandlng of "selected approprlate blologlca;

;

pr1nc1pl&zgﬁ Wouldfyou modlfy your course by settlng up an S

outdoor boratoryz . r? ;” ' x

s u. B v F’r“.v/ .
o Probably not wmthout more 1nformatlon, assumlng you

L a
PR S

are willing to consider changlng your .present practlces. The;"_’Qg
partlcular findings I have”descrlbed _were obtaLned by Wllllam"ff'
)Chrouser. Your reading of his. paper WOuld tell you whlch , ~‘
~tests he used to measure understandlng of . process and social _
aspects ‘of science, and blologlcal principles;, it would also v i ‘e
' show you how he analyzed the data (Chrouser 1975). Having Lﬁ
\ vsatisfied yourself that ‘the testlng and StatlSthS ‘are 1n ) -

;‘ jorder, are yau ready to deSlgn an outdoor laboratory? 7

‘s

Like many reports«of science teacher educatlon research :
‘of thlg type, no detalls are given about elther the outdoor or ’
indoor laboratory activities. Chrouser, ports that students
- tures, and that the

- two laboratorles met. at the same time and dealt with the same

q@ both laboratorles attended the same

..r "principle or series of pnanc1p1es (P',43)¥ HlS sectlon oﬁ
2 ¢onclusions does provide some contextual detalls,creported as

/
.
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\ ' s . . - y . . i v
S "subJectlve behav1ors whlch were ,served Wthh were not .., . 0
;' : ’“measured" (p. 46)"'Enthus1asm satlsfactlon w;th school,, . “:4

and group 1oyal€y and unlty were all notlceably greater for"

‘.

- students in the outdoor laboratory.- Yet Chrouser doeg. not .
comment on how students in the 1ndoor laboratory,‘whf mus't "
have poticed the "subjecxiye" qualLtles shown by the: outdoor . A

a 4 *

:'? group, reacted to the;r Lndoor glacement - ~¥ e R

+ o oo ‘e -3
r . ‘ ; ..

What is your 1nc11natlon now, as the hypothetlcaif 4' :;1’
1nstructor of suc? a blology course’ ALthough specdflc ;'Q_,', S £

R Y

detalls are not prOV1ded about the.outdoor laboratory, you 3
. note’ that a number of references .on outdoor ‘work” are glven. ,
Assumlng that you would 11ke to. proceed w1th a change to an. - ;7 Tae

< -~ N

want1n§ to. do¥Sd? Co j ,--',.T" . o

- 4 . ’ . .
¢ o : -~

g S 1. To enable students to achleve ‘the’ reported galns e

outdoor laboratory, what is 'your-fiest likely-reason for/ ,f;‘: RPN

;n understandxﬁg of process and'5001al aspects of 301ence.

¢ &

2.. Tor- achleVe the subjec/kve guallties of - enthu51asm,w
‘ . NS
S school satisfaction, and grohp onalty and unity.. - CL e

ey

;o model- the use of the, outdoor laboratory to . o7 IR

YOur students- .,"i' o .‘f> s ”7f“ :”'.v‘“ ;3 "‘,Q“ o

) s dOubt that the ;;rst response alone wouLd be seen

S, by many'as . suff1c1ent reason for change, although the galns ?y- R
-in dhderstandlng arefghe results supported by th study. e
When I say thlS, I imply n .criticism of the testlng procedure,

)

’ data analy51s, or concluslons" My attentlon 1s directed

prlmarlly to the fact ‘that Chrouser has. establlshed no clear

conceptual llnksubetween,use of an outdoor laboratory and L

of 1ncreased student umderstanding. This. is o
TT"lts ‘abject ‘is not the investigator but the C

”Varlous aspect
v my crlt1c1sm,
; research method applled to the initial questlon The

.- l.scfentlflc par
“of rekatlonshrbs but llttle 1n91ght inta the nature of those\- , oo

b rodatlonshaps // -

-,

1gm can prov1de eyldence for the existence .

¢ - e . s T . ' 8
. R P - - . - - ‘\ ©a ) . . -
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. Ia the 1ntroductlon of h1s ‘PaRgl Chrouser dlscuss s
his 1nterest in the 1ndoor—outdoor laboratory comparlsdh, in
his sectlon on 1mp1rcatlons, hb attempts to ratlonallze hls

Lo signlflcant frndlngs..aaut this very familiar reSbarch
-~ N

paradlgm 1n sc?epce educatlon does not deal W1th data Wthh

.o couid ex la he f;ndlngs. Chrouser set out to compare two .
- NN
‘ 1ahoratory tings, and he selected four tBSt 1nstruments »vf

to geng;atd data for the comparlson.ﬂ H1§ enthus1asm for the
outdoor settlng 1s clear, but h1s 1ntroductlon g;ves no
reasons for expectlng 81gn1f1cant1y hlgher scores,_ on they

four tests he used. '"Test on: ‘the. Soo;al Aspects of Sclence

a

"Mebﬂods and Procédures of Sc1ence. An Examlhatlon, "Watson—(

Glaser Critical Thlnklng Appralsal " and "Understandlng of
»
Selected Blologlcal Pr1nc1ples " An Examlnatlon,\r

. . kW .
h bne could assume that these were four conven:lnt

s

pvlate as crlterla of comparlson. The llmltatlon 1mgpse by
the research paradlgm,'not by the - 1nvest1gator» 1s most | .
apparen in Chrouse; S, gomment on his "no s1gn1f1cant d ffer-
ence" %esult wfthﬁrespect to crltlcal thlnklng It Y be .
lmplled from this study that critical thlnklng ability 'is not

s adVersely affected by the ‘use of the’ out of—doors as a labora-

-

tory" (p 47) Thegwordlng could suggest that an ad’erse.

: effect was expected but happlly, not found. In facg, I woutld

;suggest, the procedure of - confrontlng two methods with a set




>

-

o/

[
v

I .
. .‘ v - .
'the paper, .and its appropriateness‘to the question seems to be
assumed. -Chrouser sets out to 1nvestlgate whether the. outdoor
~.laboratory .is more effective than the 1ndoor, but he 1s not
partlcular about .the cr1ter1a of effectlveness. He also'.
leaves a reader to assume that the- tests used do adtually |
'measure what their titles claim to, measure. Theré 'is good
reaSOn, I Suggest, to attxlbute these characterlstlcs of the
studyhand report not to the lnvestlgator but to the chosen
‘research paradlgm At the conclus10n of the study, the' ’
paradlgm leaves the researcher w1thout ‘data relewant to '
explalnLng the effects he has detected ' Chrduser does go;%o

far as to include some qualltatlve dlfferences, but "hé& labels

" these "subject1Ve and neglects them in :favor of. "objective”

Ldlfferences in. test score averages between the two experl—r

mental groups

. When/studles such as this receive the stamp of
publlcatlon in aqréfereed journal, I flnd it hard not to
be}{eve that the methodologlcal tail is wagging the dog .of
.sb1ence teacher educatlon research. The gquestion posed

hardly seems of major Signlflcance, and the results seem

' unlrkely to chan e the conduct of sCience teacher education

' beyond the settlngs whEre Chrouser and others personally
‘commltted to an outdoor 11boratory work .The objectlve"
results, whlch go unexplalned dseem less influential than

~the - "subjective" dlfferences, whlch are at least 1ntu1t1vely»

appeallng and understandable Persoral convictions -about the
‘value of an. outdoor laboratory may well be the strongest

element in decisions to teach in that fashlon.

i

-

Research Paradlgms Imply Theorles of Change

Although typically unartlculated and unrecognized as
such, every research paradlgm contalns a theory of change.

We are all familiar with the theory implicit in the scientific
. v ' N ) 3 / -
N \\~>' o '

17' . | .; ﬁ .‘:i 8 o | .
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paradlgm Two means to the same end. are compared and the
;ﬁ,more effectlve means is taken aswthe apprOprlate one. for '
L future work " The practltloner w&fkinq to-a partlcular end is

| A

‘expectediso bring practice inte agreement With research
: fl;?lngﬂ, recognizlng thelr logical force.

_' This theory of - change may ‘be v1ab1e when comparing -}
., corn hybrlds, fertilizers, and the llke, although I expect*'
i , fammer also develops preferences which influence w1lllngneSS
| to change established practices. 1In our science classrooms,
however, there seems little doubt about the'efficacy of the
'}ﬁ.same attltude to change practices are not changed'by the
1og1cal Eorce -of" research findings. Although 'we have not
sub;ected science teacher education act1v1t1es to the same
SCfutlny as science classrooms, there is little reason to
expect research flndlngs to have any greater influence on

. eklstlng practlces in science teacher education.
N )

— The 1ncrea51ngly sophlstlcated 11terature on cuxriculum
. 1mplementatlon, partlcularly of the case study varlety, tells
vy us that scores ofxxell—meanlng attempts to improve 'school
) *-/learnlng experlences have failed to affect significant changes
« . in the traditions of teaching practlce. Sc1ence classrooms
- . have ‘not been exceptlons ‘to thlS rule, although, ‘among
currlculum developers, sc1ence educators may have been the
"most OptlmlSth about the use 0of logic to 1nfluence practlce,
.McK1nney and Westbury (1975) have documented one school
~system’s decision to abandon PSSC in a’manner which helps us ,
to understand th logic is not enough. Sarason’(197l) has
noted the tendency for change to stop at the level of replag*ég
‘one textbook with anothen (a new "means"), an exercise whlch ‘
is itself sufficiently ciallenglng to obscure the ultimate
purposes of the change., Of -course, new currlcula are not
"results" obtained by scientifiwc research ‘but they do at least

AN

./lxepresent "means" whlc ave galned entrance to classrooms, °

* !
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. ‘The attitude that, logical force of- findings ean
produoe change is7a popular one, largely associated with the
scientific research paradigm. For example, near the end of
their monumental collection of research related %o teaching,
Dunkin and Biddleé (1974) present a summary of f£indings for
the intereste8 teacher and discuss five "doncerns" to ‘be,

satisfied by research before action is taken in schools on

\the basis of research results. They suggest that research
’ must demonstrate (l) meaningful concepts, measured with
" valid and rellable 1nstruments, (2) valid, uncontamlnated

research designs; (3) a strong, 1ndependent effect;

. :(4) appllcatlon of . ‘an effect over a wide range of teaching
.,contexts, and (5) explanatlon of the %ffect (Dunkln and .
Biddle, 1974, pp. 358~ 360) I- have already noted, and

- Chrouser's study has 1llustrated the difficulty of bulldlng

explanations from data generated 1nrthe_s01entiflc«parad1gm.
of the fifth concern, Dunkin and Biddle plausibly assert that
"findings from research become helievAble to the extent that

they are 1mbedded‘W1th1n explanatory theories." (p. 360) Thej’

go on to point . out that most positive results of research have

‘not been "1ntegrated into empirically based theories of

teaching. - (p. 360)

Notice: how exclus1vely loglcal are the concerns which
Dunkin and Biddle 1list. Apparently, action on the bas1s of\
research findings would proceed if the five concerns have been
satisfied, or discussion about how to change would follow/a |
dec1s1on to act upon rather than to ignore the flndlngs. The
concerns’ llsted by Dunkin and Biddle are rather clearly

locdated w1th1n the assumptions of the s01ent1flc paradigm.

Doyle and Ponder (1977) have quite nlcely challenged
this popular view of the teacher as a "rational adopter.”
(When change does not proceed according to logic, a second
popular view ar1ses, of the teacher as "stone-age obstruc-

tionist.") From analys1s of de5criptlve data about 1nnovatlon

O A ’ \, . . ‘ EIM
- > . . ! "

“‘.10



‘ ‘ . N - o : L
projects, q0yle and Ponder'habe constructed a‘third image of . -
the teacher as "pragmatic skeptic," evaluating change \ ' '
proposals a cording to a "p#actlcality ethic:" What does the -
teacher per elve to be ;he "potential consequences of a S
attempting to 1mplement a change proposal in the claserOm?" £
"(Doyle and. onder, ;977, p. 6) They ‘suggest three general Y
‘criteria for. assesslng the bractlcallty of a clalm about ’
W&YS of-beh v1ng in classirqoms: . .

, 1. r;nstrumentallty (Does the .proposal have X o

"instrumental" content, in contrast to statements of

princip{epir valued object1Ves?) ‘ o )
“ _2; Congruence' (How well does the proposal “match"

,teachers' perceptlons of thelr classroom s1tuatlons?) t n "

3. .Cost (How eas1ly can the change be made, and
what beneflts does it prom1se7) (Doyle and Ponder,zl977,~

- pp. #9) | | : , - ‘

Greater attention to these ;ssues, it is suggested,:could
generate changes more likely’ to influence what happens in -

‘classrooms.

Doyle and Ponder may have taken a uséful step toward
allev1at1ng what Sarason (1971) sees as the source of. frus~-
tratlon in deallng q*th change: "That reality stubbornly
refuses. to conformrto our theorles and categorles of thought

. is what has caused so much grlef Ap. 21) The practlcallty
tth is a new way of v1ewing ;he problem of 1nf1uenc1ng
practlce \However, ‘Sarason gqgsgbeyond the idea of maklng
new means more acceptable or attractlve to teachers by
suggesting that our: llngUlSth dlsﬂﬁhctlon between means

- and ends prevents ‘us from se@ing tffa€xEhangin
our - objectives is a contlnubus procgas.ihjpp:‘ t@Pdvlz)
Sarason's partlcular contribution to understéﬁdang the - ;
difficulty of change has included analys1s of the "culture¥
of the school, and he stresses the 1mportance of recognlzlng
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that 1ndiV1duals act W1thin highly complex social settxngs.
Sarason -offers. the follow1ng aS‘four requlrements of a
-general thedry of change. ' . - .
1. /A theory of change must “be appreprlate ‘to, aud
Emirror the’ qmplexltles of ,- social settlngs. (p. 58)
cannot hav the same 31gnificance for dlfferent grouplngs o
comprising | 'the setting,"'W1th the result that ‘some. groups
will. oppos# the change. Ignorlng such opp031tlon severely
.]eopa dlzes chances of success. (p.{59)
3. As deClSlonS taken ‘affect more groups w1th1n
the settlng, representftlveness w1th1n the dec1s10n—mak1ng
ﬂgroup is, ip itself+ no guarantee ‘of success. (p. 59)
' 4, Every proposal for change 1mp11es a tlme per—
Spectlve, and frequently the tlme needed to achleve the

gqals is severely underest1mat¢f/ p. 60) -f3§

I c1te these analyses by Doyle and Ponder.and by \N_

Sarason to 1nd1cate the extent tq Wthh the sc1ent1f1c

‘research paradlgm lacks 1ngred1ents approprlate to ach1ev1ng_'

an influence on practice.’ When one works exclus1Vely w1th1n
that paradlgm, one is llkely to be hanchapped by inadequate
images not only of - teachers . (as rational adopters rather;

" than pragmatlc skeptics) but. also. of the school or un1vers1ty
:settlngs in whlch*they work (seeing them as collectlons of
1ndependent dec1s1on—makers rather than as complex arrays c;
grouplngs of 1nd1v1duals) Alternatlves to the scientific
‘.research paradigm can be viewed in part as ways of conducdting
research Wlth more expllc1t and more sophlstlcated (though

stlll 1mperfect) theorles of change. . o o A

‘

Examples of Research in other Paradigmsh
" The alternate paradigms cited by Power represent
important moves in the direction of obtalnlng data and

theoretical perspectlves which could 1mprove the 1nfluence of

“ 4 s
' Ce

N o) N e : L

2. e/Introdtwing an. 1mportant change-"does not and ~”@ _>

-
o
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research on practice. The anthropological paradigm can

' generate data about what is presently happening in classrooms
.and E?hools, whether change is or is not being attempted.

(See Parlett and Hamilton, 1977, for further discussion of

this paradigﬁ)) The anthropological research paradigm is

”particularlgigheful for identifying ‘teachers' and students',

perceptions of* classroom eveénts, and the interaction and
influence_af.thgse pérceptions.. The philosophical paradigm
can deneraté systematic théoratical perspectives for, the
aﬁalysis of .present practices, to»identify‘specific elements
of practice where modification is appropriate, and:to deter-
mine wHat types of changes are appropriate. (See Roberts,
1977, for further discussion of this paradigm, and Russell,
1977, for discussion of practical issues involved in joining

researchers and teachers in the use of_phildsophical analysis

Of science education practice.)

To complete this set of reflections of the potential
influence of science teacher education research, I discuss ’
several studies which illustrate the promise of alternative

research paradigms. I begin with the Ford Teaching Project,

'directed by Elliott and Adelman, because:it illustrates so

clearly the manher in which the three research paradigms--
scientific, philosophical, and anthropological-~cculd’ be
combined to enhance the influence of research on practice

(and, simultaneously, of practice on research).

The Ford -Teaching Project

The:central focus of the Ford Teaching Project, 'in
England,’ was tﬁe implemeﬁtation of "inquiry/discdvety" '
approaches in classrooms. ,“Actioh reseach“ZWas the basic
approach, although "participant observation" played a signifi-
cant part; both are technigggs witpin the antﬁropological

: P o .
paradigm. The projéct was continuously concerned with

N . ~l§
-
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olassroom events, inflﬁence oh practice was par& of the‘)
research rather thaﬁ&something to follow, and actlve involve-
ment of teaqhers was an essentxgl element (hence, "acthn
research"). Elliott (1976) reports the attention which was
given to teachers' ideas and behavior, and the direct rela-.
tionship seen bet)een teacher behavior and the influence of

research,
: ~ 1
The fundamental problem of curriculum reform lies in

the -clash between the theories of the reformers and
those implicit, often unconsciously, in the practice
of teachers. Reformers fail to realize that funda-
mental changes in classroom practice can be brought
about only if teachers become conscious of the latter

- theories and aré able to reflect critically about
them, (Elliott, 1976, p. 2) ' '

Without going further into the details (readily
available jin'Elliott's paper) of the Ford Teaching Project,

I wish to call attention to, several features of its products
and findings.

1. At the conclusion of the preject, a set of twenty-
one* booklets were produced, in four categories: Patterns of
Teaching, Research Methods, protheses, and Teacher Case
Studies. Virtually all of the booklets include contextual
data in the form of classroom transcripts or conversation
about classroom events by teachers and/or pupils.

2. Fronm eeveral different points of view, the
researchers (teachers and central team) generated "hypotheses"
. about how teacher behavior may have to change in order to
practlce an "1nqu1ry/d1scovery" approach A

3. ElllOtt s paper closes with a list of forty-three
"hypotheses" about the development of "self-monltorlng
ability by teachers. (Elliptt, 1976, pp. 18-21)

This project's generation of hypotheses as researxch
results, rather than as starting points as in- the scientific.

paradigm, is particularly noteworthy. It would be quite

5

«
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appropriate to investigate "scientifically” the hypotheses
emefging‘from the Pord Teaching Project..  Here,. then, is an.
illustration of the possibllity of using one research .
paradigm.to gene;ate starting po;;}é/for the application of-‘
a second. I hope this illustration makes it eleaf that-I am
not suggesting,'in this paper, that the scientific paradigm
intrinsically iacks the’power to generate results of poten-.
tial influence on practiee However, it may well‘be £he case.
that . an alternative paradigm must be used to generate
hypotheses of significance, Wlth a contextual base rich
enough to guide the considerations suggested by Sarason and

by Doyle and Ponder as relevant to”influencing practice.

Other examples . {

- 4

Gaskell (1975, 1976) has used the method of "partici-
pant observation" to make an important contribution to the
study of teacher education practices., He studied the pro-
gression of perspectives dominant in student teachers over the
course of a teacher education program which attempted to .
encourage an "analytic perspective" on teaching (similar to
'Elliott's notion of "self-monitoring"). Gaskell's data

indicate that it is indeed possible to develop such a

perspective in a preservice program. He has also documented \

the difficulties of developing and maintaining an analytic’
perspective in settings which, however unintentionally,
discourage or fail to encourage such an attitude toward
teaching. (Gaskell, 1975, 1977)

Personally, I have had the opportunity to be involQed
in research guided by the anthropological and the philosophical
paradigms, some general to teaeher education and some- specific
. to 'the education of scilence teachers. Witﬂin the.bhilosbphical
paradigm, I developed an analytical scheme'ﬁor assessing the
providion made by science teacher education for the development

o

o
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i of teachers' ﬁiews of the nature of,scfence and the nature
) of teaching ( uSsell 1976). ‘It Wlll not surprise science

weducators that appllcation of the scheme to a sample of
science methods textbboks found those written materials
largely lacking in maki prGViSion for the development of -
views of science and tefching. The value of the scheme is
that it enables one to make -such an analysis of materials

and instrdct}onal eventd within science teacher education.

In the Ottawa. Valley Teaching Project, the staff'of
a university field centre,wo?ked~with teachers on an inrs
service basis to link a tech ique for analyzing one's own
. teachinq (pattern analys1s) iith the broad goal of change in
the direction of achieving’ affective and higher-order cogni- .
tive objectives. This researth was located primarily within
the anthropological paradigm. Oone of the most interesting
Eand and Russell, 1977) is

a list, illustrated with classroom transcripts, of patterns

features of the final report (Ire

of teaching behavior which participating teachers identified

as hindering the achievement of their objectives.

It is interesting to note that the three anthropo-
logical studies 'just cited contain the common element of .
enhancing teachers' abilities to reflect systematicaliy on
their own behavior:. One wonders howathe scientific paradigm
could be'used.productively at the outset of research in which
this element is predominant. Increasing one's awareness of
one's own teaching behavior and of its potential and actual
effects on students seems only too obvious a starting point
for deliberation about and actual attempts to usegalternatiﬁe
practices. This approach seem} equally applicable to science
teacher education, as a prelude to the formulation of signifi-
cant research issues and hypdtheses'which cquld be investigated

within the scientific paradigm.
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Concluding Remarks

Alternatives to the scientific paradigm are aftracting B
1ncrea51ng attenthn 1n educational research, and within
science educatlon. (Power,‘l976) The dlscussifn in this paper
has focused on the potential influence of research results,

With special reference to science teacher education research.

Case studies of curriculum 1mplementatlon, documenting j
the ideals Whlch were not achleved by the new curricula of the//
1960s, seem to have lent support to alternatives to tradltlo
research designs which first and foremost seek to be scientiffi
Influenc1ng educatlonal practices.is, we now realize, a hi
- subjective process not easily influenced by strictly objecfive

results. Science teacher educators doing research withi

€

scientific paradlgm may find it even more difficult than/
science teachers to modify their teaching behavior in 7@sponse

to research findings. ‘ _ /

There are interesting paraLlels between the ﬂ%ailure"
of new curricular designs to influence classroom practices and
the "fairure" of "scientific" educational research/Zo influ-
ence those same prdctices. Reid (1975) traces. part of the
"currlculum" problem to the assumption that curriculum deSLgn
and currlculum implementation can be separated. Science
teacher education research within the scientific paradigm
makes a comparable assumption that research findings can be
separated from their application to modify curreht‘practices.
I have suggested that a research paradigm must consi¢er the .
theory of change implied by its investigating and reporting
procedures, just as curriculum development must include
strategies for achieving its purposes in terms of changed -

classroom events.
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The examples which have been provided ‘are but _.a very
small selection from’phe:broad range of alternative research
activities now taking place within education, though perhaps
not as commonly in science education. Thé examples do.
illgstrate"the‘pOssibility of increasing the potential’
influence of scientific research by bringihg in elements
other than the' logic required to achieve change. . Given the
present stéte of the art, this may be most easily accomplished
by stepping out of the scientific research paradigm, using
alternative paladig@é‘tovgeneraFe hypotheses whose signifi-

cance is botp heoretical and»ppgctical.
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