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cla551f1catlon of stimuli which influenced the lellty\Of female ; ' .
‘U pre-servlce elementary teachers to acguire the science congepts |
¥ £§eseﬁted in a general elementary credential preparation course. It
/LT' 7 e¥ample ‘of ex post facto research where a meafure of the
/ c&“concepts presented in .the course provided the criterion test
(dependen.ﬁgatlable) for the studz.ACon51der1ng the strong dependen Yy
of ach;g&eﬁent upon intelligence, a two-way analysis of variance was .
: %utlllzlng data- from ithe Henmon-Nelson Test of Mental o
r the other factor., A modified (adult) version of the Sigel
Style Test (SCST) was givén to all .females in the sections *
@ el a. per;od of tvé/semesters. significant SCST contr sts :
occnn,e& onlyfvlth the Achievement in Scienceé factor. For high and '
lov ab ievers of science concepts, the findi gs indicated that a
. . pezéﬁn's cognltlve 'style influences his int 11ectua1’ab111ty to grasp -’
s * and. umdérst§nd new meanlngs%\In this contex , cognitive style was
tnpnsl&ted s learning -style, It was concluded that the’ stuﬁy -
§upp@rted much of the research 1nvq\v1ng chlldren. (lutﬁpr/EB)
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. course taught at San Francisco State Univegfr%ya’%

. wWas pauterened after two of the three levels of problem-solving proposed by Székely N

_ T not yet occurred; and (2) the antecedent/conditions —
~/)‘ , e of the egent must be understo d; In relation to the
e vexplanation" problem this’
* less information and places a greater“burden upon
" °  the problem-solver. Y '
Kagan (Kicd and Rivore 1966) points oét\that i ,froblems of this form,
visual analysis is,responsible to the pround figural
of 'the total ‘stimulus pattern, . It folloys thep, that the plctorial problen ;
deqands more of the studegi\\n identifx;ng the ;y{hlem which in turn determines
- hls approach and expression of the_solution. Mach pnoblem was constructed on the
basis of selected concepts and prirci 1es prs ented in class but offered to the.
student in a form with which he had o pre /ous experience, .
The total evdluation progra cons¥sted of‘thirty#tno explanation préblénms //

~ 4dentified by noting fheir /co elation with test success, Nine of the pictoral

" and. revised: tests.,. The

-~ = ]

1555E6TIVES OF THE INQUIRY. ’ P
“The parpose of this study was to determlne if. there was a “cognitive style"
which influenced the ability of female pre-serylce elementary teachers to acquire
» the science conceptis presented in a general“ple tary credential. preparation .
n this study, coznitive style’ .
is defined as a stable and preferred mode flgﬁggeltual organization and conceptual
_ classification of stimuli, as determined b ’
individual,

the epvironméntal situatlon apd the
’f,_;}t, %S S - R ) »
o : t a 4

L <

- METHODOLOGY AND DESIGN  ° ‘ . '

This study is an example of ex post facto research whére a/measure of the
science condepts presented in the course provided the criteriop test (Hependent
variable) for the study. Since the foundation of this invesyigation rested on the
abiltty of students to acquire concepts in sclence, a specj effort was made to .
construct a valid measure of this concern, Because readirg skills'are such a con-
tributing factor in test success, the testing matexials/wWere designed to incorpogate
-the use of pictures with limited written directions. he rationale for this approach

(1950) and further described by Krech and Crutchfiéla (1958) .

1. Explanatlon - This type  of problem i probably the most commonly
experlenced by man, itsimost elemental form -
causal events are rélated to an “"effect." ' At /this

. level, the stimulus pattern is fairly clearly'SPEcified;

2, Prediction - Two characteristics that.define this. type/pf problem )
are: (1) the event (or effect) must-be ong that has

7

.and twenty-four prediction problems, plus an additional fifty-four multiple~

R - \
¥ S -

tyove as if they were separate agd sifigle tests,, The 1nferlor test questions were

. questions. wers, 50 1dentifi d/an tffis ‘process, When’ these were selected out and
‘new test sbores determined, felidbility coeffleients were generated for the whole
/”ej oduced in Yoth cases was .87, Since these nine i

problems were specific gned for the ‘course- and there was no advantage in
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C ¥hen this procedure was followed for,the fifty=four mul'tiple-cholée questions, L
/the ten items that were selected out raised the origfhal;tesf reliability from ,73 .

. ./ to .81, This increase was Suffiﬁieqt to’ justify the rescoring of th¢ multipie- - }~~ ‘

s cholce portion of the test, For a further understanding of the evaluation program,

/ / review the data listed below ‘in [Table I, - U

N ¢ O L

VA R o - . TABLE I .- . -
4/‘ N , . . ~_ o : ) €, . , . . . ‘ “o
’ / , ~ ANTERCORRELATIONS- YIELDED BY THE PICTORIAL AND MULTIPLE-CHOICE T
| - FORTIONS OF THE CONCEPTS-IN-SCIENCE TEST .- . B

0 ~ - e
- 4 . é

Prgdictio; . Tatal, A Multiplé-Choice * Total B

[

o (1) =(2) . (3) - (14283)
C %.Escp]:ana.tion () .76 93 e - 91
i . Prediction (2) T 9. R S .§o¢ ' )
Total A (142) ’ .66 e b7 ././‘1 "
,' .Mx;l,tiple-cﬁoice 3) L ’ oo J .82
/ ‘ Consiééring the strong dependbnq& of achievement ﬁpdn int;iligg%cq,ia t§o~ ‘

! way analysis of varience was performed, utilizing data der;yed from The Henwgn-
Nelson Test of Mental Ability (Collegé Edition) for the'qther:factor.; The “choice
of this intelligence test was Jointly determined by its fine'repugatidn and its. .
availabi}ity at the San Francisco State Wniversity testing office., This instrument
) defines a quality of intelligence; yhat is, a "measure of those aspects of mental
\ ability whi¢h are important for sucgess in academi¢ work and in similar- endeavors ,
.\ outside the classroom," (Nelson, et. al.,, 1961, p. 3). : . o

\ o -

o\ \ The substarce.of the Henmon-Nelson test is designed to measure -Verbal and 2
Quantitative abilities which are summed to provide a single total score, These
"\ two abilities are evaluated by thzgnumber of correp%ﬂresponses given to 100 multip%;;L
choice 1tem§ in a period of forty minutes, Since this device is reasonably short,
easy to administer and score, and produces predictive results comparable to factored .
T multiscored tests, it|was well suited to the needs of this investigation, Nelson, .

t, al, (1961) reports the splif-half reliability §f the test (Form A) to be ,95, .

-

L Among other independent variables not presented here, .a modified (adplt)‘ Sige1r196?)~
\{: Qfgn oﬁfthe Sigel Cognitive/Style Test (SCST) was given to all sections taveht =~ o
ovér &pq/iod of ‘two semesters, The SCST consists of thirty-five picture sets; -
three

o, a.set, of people,| plants , animals, and objects shown in various combinations.
‘Givén ongfminute to,review|each triad set the student was. directed to select out -
which were: similar, belong together, or were related

any \two of the three picture:
in apyy 3fy. Lombinations i 1d be repeated only if a different reason’ was stated,

Fd " /
‘1A¥ modified, the §OST

was rédefihqd for scoring purposes into the following
- majori{classes, ’ . oo « - - S

\ s D
+ O "
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/

Descriptive Part (Dp
N [

!

‘-.4 R . P P 4 <.4 ' . x
‘Groupings in this categoryaare,baseq,on the similarities in -specific,

ective, ‘physical ttributes seen as éiqgulg# parts \of sgﬁéfate-stimuli.'f

 cgricrete attributes are shared by ‘2ll members and can Be perceived by

\\of the senses, 'People with something in their hands." would be an example,

¢ b .
." : : - ’ . .
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__Descriptive Whote (D;) A . o

‘

The -only- difference between this cléss and the previous one is that‘
. ‘the similarltieszperceived by the subject are of a global nature, i.e.,
they defife a characteristic heldﬁby the entire stimmlus, A tomato and -
. an-apple both classified"as "red" or "round” would fall into this.clzgs.
A e T :
Categprical (c) M

¢

-

: Membership in thiﬁkclass’is determined on the basis of a common

set of deseriptive stimuli, Each particular attribute defining the sot

1s not Timited to a. specific éxample, but may exhibit a range of physical

characteristics; For e&ample, the bioloéical class mammalia is defined

having hair, giving birth to live young, etc., Thus, a cat and a dog

" while quite different in many ways are similar enough in others to just-
ify\being placed in the class mammalia, Other examples ‘would be, "fruit" -
or "mpdes" of trahsportatlon." ' .

Vg

Inferential (I) P o . A

* Here the defining relationship is again based upon & common char-
acteristic shared by all members,.but which excludes-all inherent ref~
erences to the physical nature of the stimuli.. Membershin in this cate-
gory,tﬁdicates interdependence expressed by functionalior thematic labels,
"For exanmple, a dod and a cat may’ be seen as "both capable of running,"

. Or a policeman ‘ahd fireman "both probect." Sy . .

e } ' ) " .

) The interdependence of the megbers of this group depends upon a - ¢
particular and singular situation which is not generalizable. The nean= ]
Ang of any one stimulus in the vrounino is_ defined by its relationship )

,to other stimuli,: For example, a’horse and a carriage go togehter be-

. cause the "horse pulls tfe)carriage.'b , . L.
In the final analysis of the student responses, the totalinumber ‘generated-.

within each class was not considered as important as the proportion they occupied

within the individual's overall labeling (cosnitive) disposition, Therefore,
each class totdl was reduced to a rcentage of the entire set of responses given

by eact student, This procedure was repeated for just the first responses given N

to each of the.picture triads, "In this case the percentages would be determined

=with a demominator of thirty-five. . ° .

9

. Relational (R) - ‘ ) . < Coe

v

" DATA AND ITS SOURCES - : .

" Because~of the linited number ‘of men enrolled in the course’ (22), only the'

data from the ninety-five _Women- were used in the study. The average age of)this e

group was 23,7 yedrs, - .

. The following tables report some of the narticulars of a two-factor analysis
of varignce involving three levels of achievement in science and two levels of
intelligence., Note that significant SCST contrasts occur only with the Achievement
in Scienc° factor, o. ﬁ N

Every lndenﬂnden variable described has been selected for .an alpha level of -

srgnificance of less t .05, Cell and marginal means are reported as are "p"

14
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values, whlle the, population of this analysis is defined by the ten replications
found in each of the sex cells. A single statement summarizes the.result of a

-

L 4

Tukev (main effe t) post- -hoc comparison madé at the ,05.level. . LT e
/ .

. vL - : ) s

Main Effect’ A - . :
. ACHIEVEMENT TN SCIENCE . L o

* With two and fifty—;our degrees oft frgedom the F ratio at the .05 .
level of confidence must excced 3.17 to be considered 31gniflcant for
this sourc o{ variatlon. ‘

-

— e —

(SCST)1 z_as a Function of Achievenéht.iﬁ-Science - ;
(F = ?:3“7 ) N f . Intelllgence -, :
PO | o M“""**""**ﬁ‘ﬁ’”"4L°" Co
;k . L -~ High | 59.72 | 71,15 | 65.43
e simple pair-wise ‘Achievement

contrast between Low

in Average | 58:43 | 55.70 | 57,065
and High means of — .

Science ). ;
© Low . |54.57 | '53.82 [ Sh.195
/ ‘57,573 60,223

is significant. .

1Ana1y31s of first responses, oL v

I

2Sum of DeserlptlveﬁPart Descript_ve Whole and Catggdrical labels,

5 .

. ¥ N o ‘-//‘ . ﬁ-— e et
S - TABLE III . 7 , ‘
. (-SCST)1 Inferentialpag a ction of Achievement in Sciencé L\\\\\\\\j\
=3.558 | B . .Intelligence |
o ",. A . High . .Low .
s * H_igh' 13.1“4‘ 11.15 ) 12.295 *
The\ sinple pair-wise ¢ Achievemént — i
contrast betwoen High N in Average |17.48 | 18,28 | 177887
verage-means of ., - . Science .o - '
Achieyement in Science A Low 114,30 17.05 | 15.675
is signpificant. . . :\ — .
A 15,073 15,493
Analysis of first responses, . - T ’

TABLE sz ST ‘ T —




7

bl

\ - TABLE IV e

4

\ . . /‘; . .
(SCST) Suh Total B2 .as a Pmc'ion of Achieverent in Science

«
DO

p = 3 347 ' . " Intelligence o. ST

Lo ~High Low  ° S
QL',B ’ . ‘ » = ‘ ' A
High - |40,28 | 28.85[ ° .

Tﬁé\simple pair-wise Achievement, - - .

contrast between Low - - in " Average | 41,57 | 44,30 L

*and High means of . _-Science X “
-~ -Achievenment—in Science " a-¢ Low,af 45,43 | 46,18 .

) RE§ULTS AND CONCLUSIONS

.1965 and Scott 1964),1n children wheqfthey were involved in an inquiry science

' style". This study is also one of the few that has focused on (fémale) adult behavior,
- which in turn supports much of the research involying children. It also raised the’

is s‘%gnifi,cant. ;
. * %2-427' 3?.??7‘

MY

1Analysis of first responses. S T

L - £

2Sun of Inferential and Relatlonal Labels. o . C -

~— »

When presented with a’ classificatton tasx high achlgvers of concepts~1n~ , 1
science preferred simple obgective%hrbels such as "round" /or "both are girls". ' X
These labels represented a compos itefgescriptive -Categorycal or analxtical cog- '
mitive style, as defined by the Sigel Cognitive Styles Pask, Those,who did not _
perform as well on the concepts~1n-sbieneé achieVement tests typlcéfly preferred
memory-orlentéd Inferential class lahels These woul 1nc;pde references to ' A
men in uniform "orotecvlng", which would exclude all- inherent refersnces to the
physical nature of the stimuli. Consider this to be of major importance, beczuse .
in combination with labels of the Relational ‘class the grander distinction of ‘\ .
"analytical" Vversus‘'non-analytical" styles may be ndoted, If-dlso determines .
the'mirror inage relationship between Tables II and IV, Tt R

PR
-

* Another 1nteresting result to note is the fact that only the aqalyses of 37
the first responses to each of the picture tirads produced significant differences,
It would appear that ‘a person's first impression or first pergeption of the problem
dictates the path hé will;reason t0 a resolution of the problem.

SIGNIFICANCz, ' S ‘ v s “ e

For high and low achleVers of concepts in s01ence the flndlngs indrcate tgat .
a person s cognltlve style mediates hls 1ntellectual ability to grasp and uag T g
stand neéw meanings. ~ For most educators it would-seem logical to consider training

_ students to modify the1r style to match the demands of an 1nformatlon—process1ng . ,

1
|
J
|
1
¢ H 3
: - - i
|
1
1
|
1
|
curficulum} ‘Barlier:efforts have been made to influence style *(Scott and Slgel 1
program that encouraged the asking of’ questlons,»the formation of hypotheses; and ' -_5
‘the making of inferences. Slgel and Coop. (1974) now suggest that the question of .
inducing change may also be an issue of ethlcs if there are personallty or related ‘\ 1
side effects. . i LT

., _ -
.

For the adults of th1s study, oogn1t1Ve style may -be translated as a "learnlng

ﬂ’.x'

[N

queation of the desirability of matching a "teachlgg" style to the student's style
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