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OBJECTIVES OF THE INQUIRY .

.
The purpose Of this study was to deterFine if, there was a "cognitive style"

which influenced the ability of female pre-seryice eleMentary teachers to acquire
. the science concepts presented in a general pUe--- tary'credentibl.preparation

. course taught at San Francisco State UniVe:OW n this study, cognitive style .

is defined as a stable and preferred,mode ..f tual organization and conceptual
.. classification of stimuli, as determined b ironmental sitAation and the

. iidividual;

METHOD0p0Gt AND DESIGN

This study is an example of ex post factoresearch where
science condepts presented in the course provided the criterio
variable) for the study. Since the foundation of this inves
ability of students -to acquire concepts in science, a spec
construct a valid measure of this Concern. Because read
tributing.factor in test success, the testing materials
-the, use of pictures with limited written directions.
was patterened after two of the three levels of pro
(1950) and further described by Krech and Crutchf'

1. Explanation - This type-of problem
experienced by man.
causal events are r
level, the stimulus pattern is fairly clearly sp6cified.

2. Prediction - Two characteristics thatdefine this. type of problem
axe: (1) the event (or effect) must-be on that has
not yet occurred; and (2) the' anteceden conditions'

of the event must be understoOai In r ation to the
"explanation" problem thisstimulus ttern provides.L.

' less information and places a greaturden upon 11,7*

measure of the
test ('dependent

gation rested on the
effort was made to

skills'are such a co
were designed to incorporate

he rationale for this approach
em-solving proposed by Sz4kely *

ld (1958).

is probably the most commonly
its' -most elemental form

lated to an "effect." 'At/this

° the problem-solver:,

Kagan '(Kidd and tuvore, 1966) points out4hat i /problems of this form,'
visual analysis is:responsible to the ground: figural, and elemental components
of the totalstimulus pattern. It folloys then, t
de ands more of the student,in identifying the
his approach and expression' of the,sol tion.
bagis of selected concepts and prinC* lei pr
student in a form with which he had opre

(

The total evajoation prograr con
and twenty-four prediction problems,
choice problems for balance.

Spearman-Brown reli'abil

type as if theywere separat
identified by noting their low
scluestions were.,so identifi

'new teat stores determine
' and.revisetitests The.
` problems were specific,T91

deleting them, the'orig
main analysig. '/

at,the pictorial problem
blem7Which,in turn determines

ch problem-was constructed on the
ented ih class but offered to the_

ous expetience.'

sted ofthirtykwdexplanation pi.Oblems
us an additional, fifty -four multiple-

ty oef icients were than computed for eat W.problem
gle tests., The inferior test questions were

elation with teSt.success. Fine of the pictoral
is :process. 1When'these were selected out and

bility coeffiqienti;were generated for the whole
oduced in)bothcapei was .87. Since these nine

gned for the_course-andthere was no advantage in
est scores re retained and incorporated into the

,

0



When this procedure was fellowed forAheififty;four muA.iplie=eflo
jibe ten items that were selected out raised the origfnaltest reliabi
d to .81. This increase was tuffiCient to justify the rpscoring of th

a

/
/

e quest/ions,

ty from .73
,

multiple-
,

.'ohoice portion of the test. For a further 'understanding of the evaluation program,
review thedati listed below 'injrabl I.

f: , TABLE
0

,

0

INTERCORRELATIONS-YIELDED BY THE PICTORIAL AND MULTIPLE-CHOICE
PORTIONS OF THE CONCEPTS-IN-SCIENCE TEST :'

;

Prediction , Total, A,

(1) :(1+2)

.93

.944

Explanation (1) .76

Prediction (2)

Total A (1+2)

.Multiple -Choice (3)

Multiple-Choice

(3)

.62

.62

.66,

Total B

(1404-3)

.91

l°

.82

Considering the strong dependency of achievement upon intelligeilce,'-a twa-
way analysis of varience was performed, utilizing data derived from The Hemen-
Nelson Test of Mental Ability (College Edition) for the'otherfactor. :The choice
of this intelligence test was jointly determined by its fineeputatiOn and its.
availability at the San Francisco State University testing office._ This instrument
defines a quality of intelligence; that is a "measure of those aspects of mental

\ ability which important for success in academic work and in, similar- endeavors
1, outside the classroom." (Nelson, et. al., 1961, p*. 3).

The substance.of the Henmon elSOn test Cs designed to-measure:Verbal and
Quantitative abilities which are mined to proVide a single total score. These
tiro abilities pre evaluated by th number of correct-, responses given to 1O0 multiple
choice items in a period 'of
easy to administer and '.ore
r 1nultiscored tests, wa
t. al. (1961) reports th- s

forty' minutes. Since this,device is reasonably short,
, an produces predictive results comparable to factored

s wel suited to the needs Of this investigation, Nelson,
pli, half reliability 0: the.,,test,(Form A) to be .95.

Q

6

Amen other ihtdepen
ei:ri of the Sigel Cogn

ov r pejiod of two semet e of people,
'Glyn one minute to,review
any wo of the three pictu
in 1Y. ,CoMbinations

Ag:modified, the''SCS
classes.

,esqriptive Paft OP

-Groupings in' t

eOtive,lphysical
COAcree attribu

\

of the senses. '

I

,ariables not presented here,,a modified (adult) (Sigel,-1967)
Style Test (SCST) was given to all sections

sets,,

t .

. The SCST consists of thirty-five picture setsi, -

ts , animals, and objects shown in various combinations.
ch triad set the student was,directed to select out

,-,

which were. similar,' belong together,\ Or were related
.,

ld be repeated only ig a 'different reason° was stated.
.

was redefined for scoring pu poses into the following
..,

'

is cate
ttriblit

es are

People

gory.are.basei.on the' sim
es seen as angular parts
shared byalliMembers and
with something in their ban

larities in specific,-
of separate stimuli.''.

an tae perceived by

s." would be an example.

4



Descriptive Whole (Dw)

The between' this class and the previous one is that'
the similaritiesperceived by the subject are of a global nature, i.e.,
they define a characteristic held by the entire stimulus. A tomato and
an,apple"both classifiecra.6 "red" or "round" would fall into this.cla

Categorical (C)

Membership in thf4diass'is determided on the basis of a common
set of descriptive stimuli. Each ,particular attribute defining the set
is not limited to aspecific-exampae, but may exhibit a range of physical
characteristics] For example, the biological class mammalia is defined

having hair, giving birth to live young, etc. Thus, a cat and a dog
wh le 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 "modes" of transportation."

Inferential .(I)

°Here the defining relationship is again based upon AcOmmon char-
acteristic shared Wall members,.but which excludes -all inherent ref-
erences td the physical nature of the stimuli.. Membership this:cate-
gory4aicateeinterdependence expressed by functional%or thematic labels..
For example, a,dog and a cat may -be seen as "both capable of running."
Or a policeman!and fireman "both protect."

.Relational_01)

. ?

The interdependence of the mebters of this group'depenft upon ,a
particular and singular situation which_is not generalizable: The mead",=
Ang of any one stimulus' in the grduping is defined by its relationship
to other stimuli; - For example; i'horse and a carriage go together be-

. cause the "horse pulls the carriage."'

In the final analysis. of the student responses,. the tOtallnumber.generated...
within each class was not considered as important as the proportion they occupied
within the individual's overall labeling (cognitive) disposition. 'Therefore, :

each class tdtA, was reduced to a wcentage of the entire set of responses given
by each student. This procedure was repeated for" just the first responses given'',.
to each of the:picture-triads. In this case' the percentages would be determined'
with a denominator of thirty-five.

DATA AND ITS SOURCES

Becauseof the limited 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
group was 23.7 years."

The, following tables report some of the particulars of a two-factor .analysA
of varionce involving three levels of achievement:1'in science and two levels of
intelligence. Note that significant SCST contrasts occur oniK, with the Achievement.
in Science factor.

Every indepenlen variable described has been. selected for .an alpha level of
significance of- less t .05. Cell and ma2ginal means are reported, as are "p"

c 5.
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values, while theop1pulation.of this analysis is defined by the ten replications
found in each of the sex cells. A single statement summarizes ths_result°oi' a
Tukey(main effe t) post-hoc comparison mach at the .05evel

.

Main Effect t-A

ACHIEVEMENT IN SCIENCE

With t p ara fifty-fPuedegrees offfredom the F ratio at the .05' .

level of confidence must excccd 3.17 to be conSidered significant for
this source: f variation.

(SCST)1 Sub Tot

lF = 3.347

.043

Th\e simple pair-wise
contrast betweeLow
and High means of

in Science
is significant,

TABLE IIr

a Function.
/
of Achievement in Science

Achievement
in Average

Science

es,

Intelligence

.1
Low

High

1Analysis of first res nses.

2
Sum of DescriptiveoPart

Low

59.72 71.15

58:43 55.70

94'57
53.82

.57.573 60.223

65.43

57.065

54.195

Descriptive Whole, and CategOrical labels.

li

(SCST)1 Inferentia12aS a

t.

3.558

P .137

The simple pair-wise .
con Ast between High
and veramespeans of,
Achio ement in Science
is si ificant.

TABLE III

ction of Achievement in Science

,Intelligence

Achleveme t
in

. Science

Analysis of first responses.

.0 High.. Low

High-

Average

Low

13.44 11.15

17.48 18.28

14.30 17.05

15.073 15.493

12.295

17:88)

15.675



TABLE IV

.
(SCST)

1
Snh B2 .as a Ftnic-1.1.nn of Achievement ih Science

/ _

F=3.31t7'

.p .043

The pair-wise
High

Achievement/

Intelligence 4
.

'34.565

'r
..High Low

28.85

contrast between-Low
'and High means Of

in

-Science
' Average 41.57 144,30 .42 93

Low 45.43 46.18 45. 05
is significant.

42.427 39.777

lAnalysis'of first responses.

2
Sum of Inferentiai.and Relational. Labels.

r

r

o

RESULTS AND CONCLUSIONS
.

When presented with a classification "task, high achi ers of:_concepts-in--

science preferred simple objective::latels,such as "round ;' or "both are girls",
These labels represented a cOmposite-POscriptive-Categor cal or analytical cog-
nitive style, as by the Sigef Cagnitive, Styles ask. Those who did not
perform as well on the concepts-in-.ATOce exhieyement tests typically preferred
memory - oriented Inferential class labele. ,, These woul include, references to
men in uniform "proteCting", which would exclude all inherent references't6 the
-physical nature of the stimuli. Consider this to be of major importance, because
in combination with labels of the Relational Class the grander distinction of
"analytical" irersusi:"nod-analytical" styles may be noted, It t-also determines

the mirror image relationship between Tables II and IV.

4

' Another interesting, result to, note is the faCt that only the analyses of.V.'
the first responses to each of the picture tirads produced significant differences.
It would appear that 'a personTs first iFipression or first perpeption of the problem

3dictates the path he will.ireason to a resolution of the problem.' -
.

SIGNIFICANCE
#

For high and low achievers of concepts in science the findings indicate that
a person's cognitive style mediates hi.s intellectual ability to grasp and Ver..
stand new meanings. 'For most educators it would seem logical to consider training
students to modify their style to match the demands of an information- processing
curficulum! Earlier efforts have been made-to influence style'(ScCit'and Sig.e1,
.1965 and Scott 1964),in children wheerthey were involved in an inquiry science
program that, encouraged the asking of.questionsf.the formation of-hypotheses, and
the making of inferences. Sigel and Coop. - (1974) now suggest that the question of
inducing change may also be an issue of ethics if there are personality or related ---

.

_.. side effects.fft . -

For the adults of this Study, cognitive style maybe translated as a "learning
style". This'study is also one of the"few that has focused on (female) adult behavior,
which in turn supports much of the research involving children. It also raised the' -

question of the desirability of matching a "teaching" style to the student's style

. of ].earning: . ,

i
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