pPictorial cognitive Style test, and sSChool achlevemeatr TeSTS vwere
ncluded as construct validity variables. The results supported
onclusions drawn by Robinson and Gray (1974) concerning the
ifferential relationships between cognitive styles and school
earning ocutcomes. These findings indicated that relational ability
rom the verbal analogies test of cognitive style were highest on the
erbal comprehension factor for boys and categorical ability for
irls, while lowest on the categorical preference for boys and '
elational preference for girls. Further interpretations indicated
hat cognitive style scores might be used to identify children's
ognitive styles; develop teaching strategies and learning outconmes;
pd underctand the relationships between cognitive style, s
atelligence, and achievenment. (Author/HLHN)
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Cognitive Style: Ability and Preference Components

JERRY L. GRAY, University of Towa

The purpose of this study was to investigate the preference and
ability components of cognitiv: style as measured by a verbal test for
fifth~grade children. Performances from an intellectual ability test,

a pictorial cognitive style test, and school achievement tests were
included as constriwct validity variables. The results supported con-
clusions Jrawn by Robinscn and Gray (1974) concerning the differential
relationships between cogniiive styles and school learning oJutcomes.

The results in this study were intcorpreted with respect te the preference

and ability components of cognitive style.

US UCPARTMENTOF HEALTN
ELUCATION B WELFARE
NATIONAL INSTITUTE NF

EOUCATION

TS DOCUMENT MAS BEFN REPRD-
BUCED EXALILY AS RECEIVED FROM
THE PTRSCNOR ORGANIZATION DRIGIN
ATING 1T ROIKTYL OF VIEW O€ 0P NIONY,
STATEOD DO NOT NECTSSARNLY REPRE.
SENTORFJIAL M2TIONAL INSTITUTE OF
EDUCATION POMITILN OR POLICY

3 o 7723

Paper prescnted at A.E.R.A., San Francisco, 1976,

2

ERIC

Aruitoxt provided by Eic:



Cognitive Style: Abiliry anc Preference Compcnents Jerry L. Gray

Jerry L. Gray 366 Lindquist Center
University of Iowa University of Iowa

Iowa City, IA 52242

Objectives
The purpose of this study was to investigate the preference and ability
components of cognitive stvle as measured by a verbal test for fifth-grace

children,

Theoretical Framework

While efforts to understand how individual differences in cognitive abilities
affect school achievement have resulted in conclusive findings, findings in the
area of personological variables have been inconclusive (MacFarlane, 1963, Travers,
19723 Tyler, 1574). In recent Yyears, however, considerable interest has been shown
by educators in a relatively A fferent kind of personological variable (Allport,
1961; Glaser, 1972; Kogan, 19715 Messick, 1970; Wright and Kagan, 1973). Such
variables have become commonly known as cognitive styles. The most frequently
quoted definition of cognitive style has been given by Kagan, Moss and Sigel (1963).
They defined cognitive style as “stable individual differences in modes of perceptual
organization and conceptual categorization of the external environment' (p. 74).

In view of the historical account of the study of personological variables, it
seems pertinent to raise the question of how cognitive style is different theoretically
from previously investigated personality traits. First, cognitive style has developed
as a variable which 1s at the crossroads of an individual's cognitive and affective
functioning. Second, cognitive style evolved from developmental theory rather than
from an adult model. Third, cognitive style is viewed as a task and/or situation
variable rather than as a variable that generalizes across all aspects of an
individual's life experiences. Its potential value as a variable for consideration
in education 1s not only for the purpose of predicting futyre achlevement on
specific types of learning tasks but also for the purpose of matching a student of
a particular cognitive style with an {nstructional method which might result in
optimal learning for sfiven tasks. When cognitive style 1is viewed in the latter
sense, the term "learning style" is often substituted.

In order for a cognitive style variable to fulfill the above theoretical
considerations, it must of necessity have both an ability and a preference compo-
nent. At this point, it is crucial to define ability and preference and relate
them to cognitive style, Preference i3 usually defined in terms of an individual's
tendency to use a particular mode of conceptualization when cinfronted with situa-
tican in which different modes could be used. That 1s, preference is an individual's
characteristic manner of responding to diverse cognitive tasks vegardless of the
sppropriateness of tne responses. Ability, on the other hand, 1. a term cormonly
used to signify the level at which an individual can solve cognitive tasks correctl:.
In addition, ability 1s usually associated with an individual's adaptability in
solving diverse cognitive tasks. Thus, the underlying factors of preference are
the manner of and the consistency of behavior while the underlying factors of ability
are level of and adaptability of behavior across cognitive tasks. 1ndividual
differences in cognitive styles can be in reference to differences in abilities
or preferences.
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When the abflity corponent has »een removed from a cognitive style measure,
style behavior has acted much like traclitlonal personological variables (Coop and
Brown, 1970; Denney, 1974; Xagan, Moss and Sigel, 1963). W“hen the preference com=-
ponent has been removed from such measures, cognitive style has acted much like
traditional intellectual abjlizy wvariables (Kagan et a2l., 1963; Hornsby and Olver,
1966; Denney, 1971; Gray, 1974; Rchinson and Gray, 1974; Salomon and Achenbach, 1974).
The problem then is to cevelop measures of cognitive style which rontain an optimal
amount of each corponent so that informaticn about an individual's cognitive style
can be useful for prediczion and interveation purpuses (Gray, 1974).

Method

One-hundred-thirty-four fifth-gzrade chilzren (67 boys, 67 girls) from a mid-
vestern county school district served as Ss.

The instrumen-s used in the study were a form of the Conceptual Style Test
(CST) developed by Kapan (1%62), and a verbal analogies test of cognitive style
(ATCS) studied by Robinson (1973). The form of the CST i3 a multiple choice version
(MCCST) studied by Cohen (1972), Scores of recently administered standardized
ability and achievement tests we : obtained for Ss from school records. IQ scores
were based on performances on Zne Otis-Lennnn Mental Ability Test and achievement
scores were based on performances on the lowa Test of Basic Skills.

Ss were administered the ATCS and the MCCST. Testing was group sdministered
in intact classrooms. All testing was done during a two-week period in the spring
of the year.

The CST contains 19 tria<d pictrre items of people, animals, plants and common
objects. The.§'s task 1s to group two of the three pictures in some way and give a
reason for the grouping. Lach response for the S is scored as categorical, descriptive,
or relational. Thus, a S 13 supplied with mul ~iple choi. = alternatives. The alter-
natives are tased on actual responses trat intermediate elementary grade children had
previously given to the free-response CST. The scoring prodecures ior the MCCST are
identical to the CST. The concurrent validities of the same style across the CST
and MCCST is unity (1.00) after the reliabilities have been corrected for attentuation.

The ATCS is made up of 42 verbal analogy items with multiple-choice altermatives.
The worZs in the stems and alternatives of the items also represent people, animals,
plants and common objects. Fourteen of the items on the ATCS are designed to measure
a subject's correct use of each of the three cognitive styles. The foils for each
{tem consist of two alternatives which represent the style responses not being
measured by the particular item and a high assocliative response of the same style
response being measured but which is irrelevant to the relationship expressed by the
analogy. Hence, there are three sets of scores which may be obtained from a S's

. responses to the ATCS: correct responses fci =ach style (ability scores); error

responses for each style (preference scores); and the total number of responses given
for each style (cognitive style scores).

Regults and Conclusicns

For the purpose of this proposal, descriptive statistics are presented in
Table 1. Scores from the ATCS and MCCST are in raw score units, scores from the
Otis~-Lennon are in deviation IQ units and scores from the Iowa Test are in grade
equivalent units., Factor analyses (Varimax and Oblique rotations of initial
Principal Factor solutions) were performed separately for boys and girls. All of
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the variables of zhe s cere included. Multivariate analysis of veriance were

tucy w
used to study more extreme style Ss, The latter analyses are necessary because of
the n~onfusing nature of cognitive style scores resulcing from ipsative scoring. For
the analyses nf variance, stvle scores from the MCCST, IQ scores, and subtest
achievement scores (vocabnlare, reading comprehension, language skills, work-study
skiils and mathematical skills), in turr, were used as dependent variabl®s. Ince-
pencdent variables were coznitive stvle (categorical, descriptive, relatioral,
catcgorical-descriptive, categorical-relational, descriptive-relational and flexible
groups based on extreme performances on the stvle scores from the ATCS) and sex.

.
v

From the factcr analyses, five factors were identified for each sex: verbal
comprehension; descriptive style as measured by the ATCS; categorical and relational
style as measured bv the ATCS ard ¥CCS5T: descriptive style as measured by the MCCST;
and a cognitive ability factor from the ATCS. In general, the following conclusions
can be drawn from these analvses, Relational ability from the ATCS loaded highest
on the verhal compreheasion faztor for boys and categorical ability for girls while
cateyrorical preferevee from the ATCS loaded hiphest negatively for boys on this
factor and relational pre:cerence for girls, These findings support the conclusions
of Robinson and Gray (1974) concerning the role of cognitive style in school learn-
ing for boys and girls. Descriptive stvle is more closely related to descriptive
ability than categorical stvle is to cacegorical ability and categorical style is
more closely related to categorical ability than relational style iIs to relational
ab! ity, Of the style factors, onlv descriptive style and the cognitive ability
factors had substantial loadings from the IQ and wchievement variables. The nature
of the loadings on these factors were different for boys and girls.

From the multivariate analyses, the followling conclusions can be drawn.- Cate=~
gorical, descriptive and relatlonal Ss tended to use the same style respectively
on the ATCS and MCCST. Descriptive and relational boys obtained higher IQ scores
than girls of these stvles respectively. Flexible style gsirls obtained high IQ
scores than bovs of this stvle, The mean IQ scores of boys and girls of the other
style groups were similar. Flexible style Ss obtained significantly higner scores
than relational style $s on vocabulary and reading comprehension; descriptive style
Ss obtained higher scores on language skills than relational style Ss; descriptive-
relational Ss obtained higher scores on work study skills than relational style Ss;
and descriptive Ss obtained higher scores than relational style Ss on mathematical
skills. There were no significant differences in the mean performances of other
style groups in pairwise comparisons.

Educational Significance

g The results of this study support the differential relationships among 1Q,
school achievement and cognitive stvle behavior reported by Robinson and Gray (1974).
In this sense, the study has served as a replication of previous findings, Howvever,
the contents of the proposed paper contain precise analysis ~f the role played by
cognitive style in school learning. In addition, some evidence is available related
to how cognitive style scores might be used for the purpose of identifying children
of & particular style for possible intervention as well as for the purpose of pre=
dicting school lcarning outcomes and understanding the relationships among cognitive
style, intelligence, and achievement.



Ceccriptive Statistics of the VTariables
2nvs Girls Total

Variable A ZD M SD M S
ATCS

Catogo'Abilit}' 1005 300 11 01 207 1008 2.8

:CSCQ ’Abllity 9.5 30"" 1009 300 1002 303

Rﬂlato’lntbilit:f 9.8 2-3 1006 2.2 10.2 203

Catop.~Freference &.5 2.4 3.8 2.9 4,1 3.0

Descs =Preference 2.7 2.1 2.0 .4 2.4 1.8

Rolat.~Freference 2.9 2.4 2,9 3.4 3.4 3.4

Irrel.-Preference 1,0 1.0 0.9 1.0 0.9 1.0

Cat'}f‘;o-style 15.0 2.3 1"1".9 2.6 1“09 207

Deses =34y10 12,2 2.8 12.3 2.4 12.6 2.6

?-Ol:lto"style :308 300 130“‘ 2.5 1306 2.7
MCCET

Cﬂte{:o-stylo 80 309 801 308 8.1 3.8

Dosc. -Style 702 ’::’.O 6.7 304 6(9 307

Relato-style 306 2.7 LLOB 209 3.9 2.8
OTIS-LENLCH

IQ 109.2 2.8 112.9 12.5 111.4 12.7
ICWA TZST

Vocabulary 5.4 1.7 5.8 1.5 5.6 1.6

Roadin{’, Sou‘ 10“‘ 509 104 507 101“

mnf:uﬂ':a 501’ 105 605 iou 600 106

Wox‘k-Study 507 10“ 509 102 508 103

Mathematics 509 1 ou‘ 602 1.2 601 1 03










