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ABSTRACT 

Introduction 

Possible differences among children in cognitive styles has become 

an issue of some importance in relation to intellectual functioning. Pre

liminary findings have suggested that individual differences exist in the 

ways that children typically categorize diverse environmental stimuli. 

In addition, cognitive styles have been found to be related to intelligence 

test scores, social class, age, and sex. 

Problem 

The primary purpose of this study was to determine the extent to 

which three different cognitive styles—inferential (abstract), analytical 

(descriptive), and nonanalytical (relational)—contribute to the under

standing of differences in educational achievement among children of 

varying levels of intelligence. Socioeconomic status and sex also were 

included as variables of investigation. 

Subjects 

The subjects consisted of a random sample of 275 fifth-grade 

children attending six elementary schools in Tucson, Arizona. 

vii 
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Measures 

Scores were obtained for eacii subject in the sample on the Verbal 

and Nonverbal Batteries of the Lorge-Thorndike Intelligence Test; the 

Reading and Arithmetic Sections of the Stanford Achievement Test; a cogni

tive style test consisting of items from a test devised by Kagan, Moss, 

and Sigel, and another test developed by Sigel; and an index of socio

economic status designed by Warner, Meeker, and Eells. 

Data Analysis 

The data were analyzed by means of product-moment correlations, 

multiple regression analysis, factor analysis, and analysis of variance 

statistical procedures. The hypotheses, all in null form, were tested at 

the .05 level. 

Results 

For the hypotheses tested, the following results were obtained: 

(1) Children of high IQ tend more to use an analytical style, while chil

dren of low IQ tend more to employ a nonanalytical style. There were no 

differences among children of high, middle, and low levels of IQ in the 

number of inferential responses used. (2) There were no differences in 

the scores of males and females in any of the three styles when the 

sexes were partitioned by level of intelligence. (3) Of the three style 

scores, only the analytical style was significantly relcted to 
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socioeconomic status. As this correlation just reached the level of 

significance, it may be that on a practical level children of different 

socioeconomic status do not actually prefer one style over another. 

(4) The addition of any of the cognitive style scores made no contribu

tion to intelligence test scores in the prediction of reading or arithmetic 

achievement. In addition, cognitive style scores were not significantly 

related to any of the subtest scores on the tests of intelligence and 

achievement. (5) The analytical style appeared to be a relatively inde

pendent factor, whereas the inferential and nonanalytical styles may be 

closely related cognitive style dimensions. 

Conclusions 

The results of this study do not indicate that the concept of cogni

tive style as yet is an important variable to consider in educational 

practices. With improvements in test construction, it may be possible 

that in the future the concept of style could make a contribution to the 

understanding of individual differences in intellectual functioning. 

«• 



CHAPTER I 

INTRODUCTION1 

Problem 

The usefulness of traditional type intelligence tests in predicting 

educational achievement has been well established. In recent years, 

however, concern has been expressed that intelligence test scores are 

limited in providing information about individual differences in modes of 

cognitive functioning. The suggestion has been made that scores on 

intelligence tests are useful in determining the level of cognitive func

tioning, not in understanding the cognitive processes children employ in 

responding to various intellectual tasks (Guilford, 1959; Sigel, 1963; 

Bloom, 1963 ). 

In view of such a possible limitation of intelligence tests, it has 

been proposed that the concept of cognitive style may represent a vari

able which is as important to assess as level of intelligence (Kagan, 

Moss, and Sigel, 1963; Sigel, 1963). The term "cognitive style" is 

generally used to refer to an individual's mode of differentiating, 

1. This study was supported, in part, by the National Institute 
of Mental Health (Project No. MH 14763-06), and by the University 
Computer Center, The University of Arizona. 
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simplifying, and labeling environmental stimuli in the process of 

categorization. The basic assumption underlying the concept of cogni

tive style is that a child develops a particular preference for classifying 

environmental stimuli in order to orient himself to his environment in a 

precise and effective manner (Scott and Sigel, 1965). 

Scott and Sigel (1965) have pointed out that different cognitive 

processes are involved in solutions to diverse intellectual tasks. It is 

necessary, for example, to identify relevant details, make inferences to 

explain the reasons for particular occurrences, and describe relationships 

among variables. According to Scott and Sigel, each of these processes— 

identifying details, making inferences, and describing relationships— 

involves a different cognitive style. Based on his studies, Sigel ( 1963) 

has proposed that a child's preferential use of a cognitive style may 

facilitate his performance on some classes of intellectual items, but may 

inhibit his performance on others. Thus, he has concluded that measures 

of cognitive styles may be useful in predicting educational achievement 

as well as in understanding differences among children in their perform

ance on intelligence tests. 

As a part of the above assumption, there has been the suggestion 

that style or preference for classifying environmental stimuli may be 

related to a child's social and cultural experiences (John, 1963; Sigel, 

1963). major criticism of traditional type intelligence tests has been 
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that the items are culturally biased. Despite the results of studies in 

which so-called "culture fair" intelligence test scores have related as 

highly to socioeconomic status as have scores from traditional type 

intelligence tests, there still has been some apprehension toward using 

traditional type tests to measure intellectual functioning of lower socio

economic children (Anastasi, 1968). Sigel ( 1963) has suggested that 

performance on tests of intelligence may be related to different cognitive 

style preferences among children of varying socioeconomic backgrounds. 

As yet, research has revealed little information concerning these 

speculations. Therefore, it would seem necessary to investigate the 

utility of the concept of cognitive style in explaining differences in the 

performance of children on tests of intelligence and educational achieve

ment. 

It was the purpose of this study to provide information concerning 

the following questions: (1) Do measures of cognitive styles contribute 

to intelligence test scores in the prediction of achievement? (2) Do 

measures of cognitive styles relate to socioeconomic status? (3) Are 

there differences in the cognitive styles of children of high, middle, and 

low levels of intelligence? (4) Are there differences in the cognitive 

styles of males and females? (5) Are cognitive styles related to the 

subtest scores on measures of intelligence and achievement? (6) Do 

the cognitive styles under study represent separate factors? 
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To study this problem, interrelationships among scores on tests of 

cognitive styles, on the verbal and nonverbal batteries of a traditional 

type intelligence test, on the reading and arithmetic sections of a 

standardized achievement test, and on an index of socioeconomic status 

were determined and analyzed for a random sample of fifth-grade children. 

Significance of the Study 

The significance of this study lies in its attempt to determine the 

extent to which measures of cognitive styles are useful in describing 

differences in intellectual performance among children of various levels 

of intelligence and socioeconomic status. 

The concept of cognitive style, if significant in explaining 

individual differences in intellectual functioning, would become an 

important variable to consider for instructional methodology. Perhaps . 

then classroom instruction could be adapted to accommodate for differ

ences in cognitive styles (Scott and Sigel, 1965; Gordon, 1966; Taba,. 

1967). 

Approach Used to Measure Cognitive Styles 

The tests used in this study to assess cognitive styles were 

developed by Kagan, Moss, and Sigel ( 1963) and Sigel (1967). These 

tests consist of items in which a subject groups pictures of objects, 

people, animals, etc., on the basis of similarity. The subject then 



states a reason for each of his groupings. The reasons thus elicited 

are classified into one of three categories: categorical-inferential, 

analytic-descriptive, or relational-contextual. There are no "better" 

responses, and in fact it has been found that subjects generally give all 

three kinds of responses. However, it has been contended that'subjects 

use one conceptual category more frequently than the others (Kagan et al., 

1963). 

Definition of Terms 

A number of terms have been used interchangeably with cognitive 

styles in the research literature, e.g., "cognitive attitudes", "styles of 

categorization", and "conceptual styles". The term "cognitive styles" 

was used in this study as it appears to be the most widely accepted of 

these terms. Cognitive styles may be defined as " . . . stable individual 

preferences in mode of perceptual organization and conceptual categoriza

tion of the external environment" (Kagan et_al_., 1963, p. 74). 

The "categorical-inferential" category includes concepts which are 

based upon inferred characteristics of stimuli. Each item in a grouping 

is representative of the total class. Characteristics are not necessarily 

observable, and a class label is used. Examples of this category are: 

"functional labels" , in which objects are grouped together on the basis 

of use, e.g. , referring to a group of tools as "these are things to build 
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with"; and "class-naming", in which a taxonomic class label is used, 

e.g., "tools" (Sigel, 1967). 

The "analytic-descriptive" category refers to concepts which denote 

similarity based on manifest objective physical attributes. Examples of 

this category are: "general physical property labels", e.g. , color, 

texture, shading, or shape of objects; and "specific physical attribute 

labels," e.g., "they are both holding a gun", or "they are all wearing 

hats" ( Sigel, 1967). 

The "relational-contextual" category refers to concepts which 

denote similarity based on functional or thematic interdependence among 

stimuli. Examples of this category are: "thematic labels" , which are 

based on themes, e.g., "he killed this man"; and "functional labels" , 

in which objects are grouped together on the basis of their interdependent 

use, e.g., "ham and bread make a sandwich" (Sigel, 1967). 

"Categorization" refers to 11. . . act of rendering discriminably 

different things equivalent, to group the objects and events and people 

around us into classes, and to respond to them in terms of their class 

membership rather than their uniqueness" (Bruner, Goodnow, and Austin, 

1956, p. 1). 

In summary, it has been proposed that, measures of cognitive styles 

may be useful in predicting educational achievement. Furthermore, it 

has been suggested that such measurements may be utilized to explain 



differences among children of various levels of intelligence and socio

economic status in their performance on intelligence tests. In order to 

determine the utility of the concept of cognitive style in explaining 

individual differences in intellectual functioning, interrelationships 

among scores on tests of cognitive style, intelligence, achievement, 

and an index of socioeconomic status were determined and analyzed. 



CHAPTER II 

REVIEW OF RELATED RESEARCH 

The results of numerous investigations have shown the substantial 

relationships among scores on traditional type intelligence tests, 

standardized achievement tests, and indices of socioeconomic status 

(Anastasi, 1958). A number of studies employing so-called "culture 

fair" tests of intelligence have also indicated that children of lower 

socioeconomic status do not perform as well even on these tests of intel

lectual functioning as children of middle and upper socioeconomic status 

and, in addition, do not substantially increase their scores on these 

special instruments (Geist, 1954; Hess, 1955; Marquart and Bailey, 

1955; Knief, 1957). 

In view of these facts, the possibility that children of varying 

levels of intelligence and socioeconomic status employ different cognitive 

styles in responding to items on tests of achievement and intelligence 

has become an issue of some importance (Sigel, 1963; Deutsch, 1965). 

Most of the research in the area of cognitive styles has been based 

on theoretical approaches originated by Witkin (1949 ), Gardner (1953), 

and Kagan, Moss, and-Sigel ( 1960). Early studies in this area pri

marily were undertaken to establish the relationships between cognitive 

8 
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styles and personality variables such as motivation, defense 

mechanisms, interdependence, and self-esteem among adult subjects 

(Witkin et al., 1954; Gardner et al., 1959; Kagan et ah, 1960). 

More recently, investigations have focused upon the possible 

significance of cognitive styles in relation to intellectual performance 

among school-age children. These studies have generally involved a 

relatively small sample of middle-class children; the mean IQ scores of 

the samples have usually been above average; and achievement has rarely 

been included as a variable. 

Kagan and his associates ( 19 63) observed that when level of intelli

gence and differential maturation rates were taken into consideration, the 

explanation, based on IQ scores, of qualitative differences among chil

dren in intellectual performance seemed to,them far from adequate. They 

proposed that the mode of categorizing environmental stimuli was an 

important variable which might contribute to differences in intellectual 

performance of children. 

Kagan et al. (I960, 1963) employed two types of tests in their 

efforts to measure cognitive styles in categorization behavior. The 

original test, a figure-sorting test, consisted of 22 human figures. The 

subject's task was to sort the figures on the basis of similarity, and then 

give reasons for each of his groupings. The second test involved 44 

triads of pictures of animals, people, and objects. The subject's task 
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on this test was to group two of the three pictures on the basis of 

similarity, and give reasons for his groupings. 

The reasons elicited were classified into one of three categories: 

categorical-inferential, analytic-descriptive, or relational-contextual. 

Kagan and his associates ( 1963) reported that children tend to use one 

category more frequently than the others. They referred to a child's 

preferred mode of categorization as a cognitive style. The preferential 

use of categorical-inferential concepts was referred to as an inferential 

style; preference for analytic-descriptive concepts was described as an 

analytical style; and a preference for relational-contextual concepts was 

defined as a nonanalytical style. 

Kagan et aK (1963) conducted a number of investigations con

cerned with the relationships between cognitive styles and various 

personality, perceptual, and intellectual factors. In one of their studies 

involving 46 sixth-grade children (23 males, 23 females), the relation

ships between cognitive styles and scores on an intelligence test were 

investigated. Cognitive style scores were obtained on both the figure-

sorting test and the triad-items test, while intelligence scores included 

Verbal Scale IQ (VSIQ), Performance Scale IQ (PSIQ), and Full-Scale 

IQ (FSIQ) on the California Test of Mental Maturity. 

Product-moment correlations between intelligence test scores and 

cognitive style scores on the figure-sorting test were reported as follows: 
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Style Males Females 
VSIQ PSIQ FSIQ VSIQ PSIQ FSIQ 

Inferential -.40* -.22 -.23 -.11 .23 .01 
Analytical .38* .23 .29 .00 -.15 -.10 

•Significant at . 10 level 

It was reported that the distribution for the nonanalytical style on the 

figure-sorting test was asymmetrical, therefore, it was not included in 

their analysis. 

The following correlation coefficients were reported for intelligence 

test scores and cognitive style scores on the triad-items test. 

Style 
VSIQ 

Males 
PSIQ FSIQ VSIQ 

Females 
PSIQ FSIQ 

Inferential 57*** .47** 7 2**** .31 .25 .42** 
Analytical .07 . 4 2 * *  .24 .20 .26 .14 
Nonanalyti

cal -.30 - . 5 1 * *  -.43** -.26 -.36* -.35* 

•Significant at . 10 level 
••Significant at .05 level 

•••Significant at .01 level 
••••Significant at .001 level / 

Based on the low correlations between corresponding style scores 

on the figure-sorting test and the triad-items test as well as the low 

correlations between cognitive style scores on the figure-sorting test 

and intelligence test scores, Kagan et al.. (1963 ) indicated that the triad-

items test was a better measure of cognitive styles. Subsequently, they 

apparently discontinued using the figure-sorting test. 
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The authors made a number of implications predicated on the 

correlations between cognitive style scores on the triad-items test and 

intelligence test scores. A significant correlation between an analytical 

style and Performance IQ for males was interpreted to mean that an 

analytical style is associated with perceptual differentiation. The sub

stantial correlation between inferential style scores and Verbal IQ for the 

male sample was regarded as reflecting the degree to which a male has 

acquired conventional class labels. From the outcomes of their 

studies, it was proposed that styles appear to be differentially signifi

cant for males and females. 

In a second study of 46 third-grade children (22 males, 24 females), 

however, relationships between cognitive style scores on the triad-items 

test and Pinter-Cunningham Intelligence Test IQ scores were uniformly 

nonsignificant (Kagan et al., 1963). 

Subsequent studies were undertaken in the same series of investi

gations to determine the differences in the preferential use of cognitive 

styles among males and females. Kagan et_al. presented some evidence 

to suggest that analytical responses increase and nonanalytical re

sponses decrease with age for both sexes from the first- through the 

seventh-grade. However, they indicated that based on data for 76 third-

grade children (38 males, 38 females) and 76 sixth-grade children (38 

males, 38 females), females showed a significant increase (t=4.44, 
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p. 001) in the number of inferential responses used on the triad-items 

test, while males showed only a slight, and hence insignificant, in

crease in the number of inferential responses used with increasing age. 

These writers concluded their extensive investigation of cognitive 

styles by suggesting that investigators of cognitive processes should 

analyze their measures separately for the sexes unless the relationships 

are similar for both sexes. In addition, they commented that investi

gators of cognitive processes should control for cognitive styles in the 

same way that sex, IQ, and social class are ordinarily controlled. 

Gardner and others (Gardner, 1953; Gardner, Jackson, and 

Messick, 1960; and Gardner and Schoen, 1962) have used an approach 

in measuring cognitive styles similar to the one employed by Kagan et al. 

(1963) in that they have used object-sorting tests consisting of numer

ous common objects. The subject's task on an object-sorting test is 

identical to that on the figure-sorting test described earlier, i.e., to 

sort the objects into groupings based on similarity and state a reason 

for each grouping. 

Investigators generally have used one of two procedures for 

scoring a subject's responses on object-sorting tests. One scoring 

procedure used is to total the number of groupings (Gardner, 1953). 

A subject who forms a large number of groupings (with few objects in 

each) has been referred to as a "broad categorizer" , while a subject 



who forms a small number of groups (with several objects in each) has 

been referred to as a "narrow categorizer". Gardner ( 1953) originally 

identified differences in category width as "equivalence range" behavior. 

More recently, equivalence range has been relabeled "conceptual differ

entiation" (Gardner and Schoen, 1962). To some extent a narrow cate

gorizing style versus a broad categorizing style is similar to the analyti

cal style versus nonanalytical style defined by Kagan et al. (1963) in 

that both style dimensions are concerned with the degree of differenti

ation a subject employs in categorizing environmental stimuli. 

A second procedure employed to score groupings on object-sorting 

tests is to evaluate the quality of the reason given for each grouping on 

the basis of abstraction. Gardner and Schoen ( 1962) classified the 

reasons for groupings into three style categories: concrete, functional, 

and conceptual. The concrete category, which is similar to the relational-

contextual category of Kagan et al_. (1963), involves reasons based on 

location, belongingness, and simple associations. 

The functional category applies to reasons based on object usage; 

while the conceptual category is reserved for reasons which involve 

abstract labels. The latter two categories combined are identical to the 

inferential style of Kagan et_ aK ( 1963). Rather than using three differ

ent scores for each subject, Gardner and Schoen have employed an 
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abstraction index based on the ratio of conceptual responses to the total 

number of responses. 

In a recent study by Gardner and Moriarty ( 1968), the abstraction 

index was employed in a study of 60 children (29 males, 31 females) 

ranging in age from 9 to 13. The Wechsler Intelligence Scale for Children 

(WISC) was administered to the children as well as an object-sorting 

test. The IQ scores of the children were described as being in the bright-

normal and superior range. Semi-partial coefficients between abstraction 

index scores and IQ scores corrected for age were reported as follows: 

Verbal IQ, -.10; Performance IQ, -.02; and Full-Scale IQ, -.07. 

Although the above study has been the only one by Gardner and his 

associates involving children, similar correlations (coefficients ranging 

from -.25 to .10) between style of conceptual differentiation and intel

lectual abilities have been reported in a number of studies of college 

women in which one or both of these scoring procedures have been 

employed (Gardner, Jackson, and Messick, 1960; Gardner and Schoen, 

1962; Sloane, Gorlow, and Jackson, 1963). 

In their book, Modes of Thinking in Young Children, Wallach and 

Kogan ( 1965) employed the scoring procedures of both Gardner ( 1953) 

and Kagan et al. (19.63) in the investigation of the relationships among 

intelligence, creativity, and cognitive styles. The sample consisted of 

151 middle-class, fifth-grade children (70 males, 81 females). The 
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authors devised composite indices, based on standard scores, for both 

intelligence and creativity. The intelligence index consisted of standard 

scores on the Vocabulary, Picture Arrangement, and Block Design sub

tests of the Wechsler Intelligence Scale for Children, the Verbal and 

Quantitative subtests of the School and College Abilities Test, and the 

Science, Social Studies, Reading, and Writing subtests of the Sequential 

Test of Educational Progress. 

The creativity index was composed of standard scores for unique

ness and standard scores for fluency on responses to five associative 

tasks (alternate uses, instances of class concepts, similarities, line 

meanings, and pattern meanings) devised by the authors. 

An object-sorting test yielding four scores was used to assess 

cognitive styles. The subject's number of group sorts constituted a style 

of conceptual differentiation score. The subject's reasons given for the 

above groupings constituted the other three scores, and these reasons 

were scored on the basis of the procedure devised by Kagan et al. (1963) , 

i.e., by scoring the number of categorical-inferential, analytic-

descriptive, and relational-contextual responses. 

The authors indicated that none of the cognitive style scores corre

lated significantly with the indices of intelligence or creativity for the 

females. Although no information was given as to the correlation 



found among these variables for the males, some further analysis of the 

data was made. 

There were no significant differences in the number of analytic-

descriptive responses used by four groups of males identified as high on 

both the intelligence and creativity indices, males low on both the in

telligence and creativity indices, males high on the index of intelligence 

but low on the creativity index, and males low on the intelligence index 

but high on the index of creativity. 

An interaction effect, significant at the .02 level, was reported 

between intelligence and creativity in the number of relational-contextual 

(thematic) responses used. Males high on the intelligence index, but 

low on the index of creativity used the fewest number of relational-

contextual responses, while males high on both indices and those low 

on both indices used the largest number of such responses. 

A main effect at the . 11 level of significance was reported for 

differences between males high versus low on the index of intelligence. 

Males high on the intelligence index made more categorical-inferential 

(class-naming) responses than males low on th'is index. 

An interaction effect, significant at the .03 level, between the 

indices of intelligence and creativity was reported for the number of 

groupings formed. Males high on both indices and those low on both 

indices formed more groups. 



Wallach and Kogan suggested from the results of their study that 

while males high on the intelligence index, but low on the creativity 

index, appeared to prefer a more conventional mode of categorizing, i.e., 

inferential style, males high on both the intelligence and creativity in

dices as well as those low on the intelligence index and high on the 

creativity index seemed to prefer a more flexible style of categorization. 

It was proposed that males low on both indices may use relational-

contextual responses because they lack the ability to use categorical-

inferential responses. Conceptual differentiation was interpreted as a 

confounding style variable, i.e., differentiation among objects may or 

may not be advantageous to the user depending upon his flexibility in • 

using the different style categories. 

Cronbach ( 1968) has reanalyzed the results of the studies by 

Wallach and Kogan ( 1965). Cronbach expressed concern over the statis

tical procedures used in their study. Specifically, he questioned the 

inconsistency with which levels of significance were used, analysis of 

the data separately for each sex, and the sole use of analysis of vari

ance designs. 

The results of Cronbach1 s reanalysis of the same data used by 

Wallach and Kogan, but pooling the data for the sexes and employing 

correlation procedures, were as follows: 
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Style Intelligence Index Creativity Index 

Conceptual differentiation 
Inferential 
Analytical 
Nonanalytical 

- . 1 2  
. 2 1 *  
. 0 1  

- . 2 1 *  

- . 1 2  
-.03 
-.15 
-.04 

*Significant at the . 01 level 

The correlation reported by Cronbach between the conceptual 

differentiation style and the intelligence index is nearly identical to 

those reported in a number of studies (Gardner et al., 1960; Gardner and 

Schoen, 1S62; Gardner and Moriarity, 1968). In addition, the,relation

ships between inferential, analytical, and nonanalytical styles and the 

intelligence index found by Cronbach are similar to those reported by 

Kagan et al. ( 1963) for the triad-items test. 

Witkin and others (1954, 1962) have concentrated upon a dimen

sion of cognitive style called "field articulation" or "psychological 

differentiation"., Witkin et al. ( 1962) have viewed field articulation as 

the ability to experience a figure independently from an organized field 

of which it is a part. A subject who is readily able to overcome an 

embedded context has been referred to as "field independent" , while a 

subject who is less able to overcome an embedded context has been 

called "field dependent". 

Kagan and his colleagues ( 1963) have suggested a similarity 

between the concept of field dependence versus field independence and 

the concept of analytical versus nonanalytical styles, in that both 



dimensions of cognitive style involve the ability to differentiate among 

environmental stimuli. 

Field articulation has been measured with the rod-and-frame test, 

the body adjustment test, and the embedded figures test. Witkin et al. 

( 1962) have referred to all three of these tests as involving perceptual 

tasks. The subject's task in the rod-and-frame test is to adjust a rod to 

the apparent vertical position under conditions of body tilt. The rod is 

presented inside a tilted frame. In the body adjustment test, the subject 

attempts to adjust a tilted chair to the upright position in a room which 

is also tilted. The subject's score on each of these tasks is based on 

the means absolute error in degrees from the true upright position. In the 

embedded figures test the subject is asked to find a simple figure within 

a large complex figure. His score is based on the amount of time it takes 

him to find the simple figure. 

For all three procedures, scores are converted to standard scores. 

A score above the .mean on each of these tasks indicates field independ

ence, a score below the mean indicates field dependence. The mean 

standard score for each subject on these three tasks has been referred 

to as his perceptual index score, which is in essence a measure of cogni

tive style. 

Witkin et al. ( 1962) have presented evidence to suggest that 

measures of field articulation style may be related to intellectual 
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functioning. They reported a significant relationship between field 

independence and IQ scores, based on the Stanford-Binet Intelligence 

Scale, For 24 ten-year-old females, the coefficient of correlation Wi <? 

.76; for 24 ten-year-old males, the correlation coefficient was .57. 

A similar study was made of the Wechsler Intelligence Scale for Children 

(WISC). Significant relationships were found between field independ

ence and both Verbal and Performance IQ scores on the WISC for 25 

twelve-year-old males and 30 ten-year-old males . For the twelve-year-

old male sample, the coefficients between field: independence and Verbal 

and Performance IQ scores respectively were .60 and .71. Similar rela

tionships were reported for the ten-year-old males. For 25 twelve-year-

old females, the correlation between field independence and Verbal IQ 

was not significant (coefficient of -.06), however, the correlation co

efficient reported between field independence and Performance IQ was 

.70. 

Subsequently, a factor analysis of 11 subtests on the WISC and 

the three field articulation measures was undertaken to determine the 

extent to which the field articulation measures share commonality with 

the subtests of the WISC. Of the three factors identified, one included 

high loadings for the standard scores of the rod-and-frame test, the body 

adjustment test, the embedded figures test, and the Block Design, 

Picture Completion, and Object Assembly subtests of the WISC. This 



22 

factor was identified as an "analytical field approach". The other two 

factors were labeled "verbal comprehension" and "attention concentra

tion" . These three factors were similar to those identified in another 

factor analytic study of the WISC (Cohen, 1959). Witkin and others 

(1962) contended in their discussion of the results of this study that 

it was no longer possible to clearly separate perceptual and 

cognitive components of styles or modes of intellectual function

ing. 

Bergan ( 1967) has employed a measure of field articulation style 

in his studies of perception and reading. Included in this developmental 

study were 168 children (56 second-, 56 fourth-, and 56 sixth-grade 

subjects). Bergan obtained scores on the Kuhlmann-Finch Intelligence 

Test for the second-grade children, scores on the Lorge-Thorndike Intelli

gence Test for the fourth- and sixth-grade children, and scores on the 

rod-and-frame test, the California Achievement Test and the Gates-

McKillop Reading test for all subjects. It was reported that field inde

pendent style did not correlate significantly with IQ scores, achievement 

scores, or reading scores in the second- and sixth-grade samples. For 

the fourth-grade sample, however, field independence correlated signifi

cantly with all of these scores at the .05 level (coefficients were between 

.30 and .40). Because of the discrepancies in the results for the three 
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grade levels, Bergan suggested that cross-validation studies should be 

undertaken. 

Some investigations have been concerned with relationships be

tween cognitive styles and numerous other variables in terms of devel

opmental changes in style with age. Bruner et al. (1966)have suggested, 

based on associative grouping techniques, that children in the early 

school years tend to use analytical (perceptual differentiation) and 

nonanalytical ( thematic) responses in categorizing environmental 

stimuli particularly when the difficulty of the concepts increase. By the 

fourth-grade, however, inferential responses (abstract class names) are 

used more frequently than either analytic or nonanalytic responses. 

These results were based on small samples of urban children from the 

first- through the tenth-grade with a reported mean IQ of approximately 

120 for each sample (the name of the intelligence test was not disclosed). 

John ( 1963) investigated differences among children of different 

socioeconomic status groups in their abilities to categorize. The sample 

consisted of 69 first- and 105 fifth-grade children. The children were all 

Negroes, and represented families of lower-lower, upper-lower, and 

middle class. One of the questions studied by John was whether or not 

lower-class children use functional (object usage) reasons while middle-

class children use abstract (class naming) reasons for categorizing 

objects. The test used by the author to measure cognitive styles 
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consisted of 16 objects. The above question was supported in the 

affirmative at the .05 level of significance in the case of the fifth-grade 

sample, but not for the first-grade sample on rather small numbers of 

subjects. 

Also Deutsch ( 1965) has studied the relationships between cogni

tive styles and socioeconomic status in a developmental design similar 

to that of John ( 1963). He employed a number of concept formation 

tests in a study of 127 first-grade and 165 fifth-grade children. He 

reported correlation coefficients significant at the .01 level between 

inferential (abstract class names) reasons given for groupings formed on 

concept formation test and socioeconomic status. 

In summary, numerous approaches have been devised in efforts to 

measure individual differences in cognitive styles. Essentially, these 

approaches have focused on a child's ability to differentiate among stimuli 

and to form abstract concepts. Kagan, Moss and Sigel ( 1960, 1963) have 

identified three cognitive styles: an analytical style, an inferential style, 

and a nonanalytical style. Although other investigators have used differ

ent terminology and methodology, similar dimensions of styles to those of 

Kagan et al« ( 1963) have been identified such as styles of field articula

tion (Witkin, 1949) and styles of conceptual differentiation (Gardner, 

1953). 

Kagan etal.o ( 1963) and Witkin et al. ( 1962) have presented evi

dence to suggest that cognitive styles may be significantly related to 
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intellectual abilities. Subsequent research, however, has demonstrated 

equivocal results concerning the relationships between cognitive styles 

and intellectual abilities ( Wallach and Kogan, 1965; Bergan, 1967; and 

Cronbach, 1968). 

In addition, some studies have focused on the relationship between 

cognitive styles and such variables as age, sex, and socioeconomic 

status. Tentative conclusions have been made that cognitive styles are 

relatively stable over time, gradually change in the course of develop

ment, have different psychological meanings in relation to males and 

females, and may be related to socioeconomic status. 



CHAPTER III 

PROCEDURES 

Subjects • 

The subjects in this study consisted of 275 fifth-grade children 

attending six public elementary schools in Tucson School District No. 1, 

Tucson, Arizona. Based on local norms for the Stanford Achievement Test, 

the fifth-grade children in the six schools represented varying levels of 

mean achievement. Approximately 500 fifth-grade children attended the 

six schools, from which the sample of 275, 146 males and 129 females, 

was randomly selected. 

The mean age of the children in the sample was 10 years, 5 months, 

and the standard deviation was 6 months. A distribution of the ages was 

as follows: 

Interval No. of Cases 
9- 7 to 9- 9 19 
9-10 to 10- 0 47 

10- 1 to 10- 3 50 
10- 4 to 10- 6 54 
10- 7 to 10- 9 39 
10-10 to 11- 0 26 
11- 1 to 11- 3 17 
11- 4 to 11- 6 16 
11- 7 to 11- 9 3 

^11-10 to 12- 0 4 

25 
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The schools were at various locations in the city of Tucson. In 

four of the six schools, the children were predominantly Anglo-American. 

The children in the remaining two schools were primarily Mexican-

American and Negro. 

Measures 

The following tests were administered to each subject in the 

sample: 

Lorge-Thorndike Intelligence Test, Level C, Verbal and 
Nonverbal Batteries, Multi-Level Edition, 1964 

Stanford Achievement Test, Intermediate I Battery, Form 
W, Reading and Arithmetic Sections, 1964 

Conceptual Style Test, Form 105, NLSMA Battery (Kagan, 
Moss, and Sigel, 1963) 

Conceptual Style Test, Form A, Experimental Model 
(Sigel, 1967) 

Socioeconomic status was assessed by using Warner's seven-point rating 

scale for the head of household's occupation (Warner, Meeker, and 

Eells, 1960). 

The Lorge-Thorndike Intelligence Test and the Stanford Achieve

ment Test were administered during the fall of 1967 as a regular part of 

the school district's evaluation program. The tests were machine scored 

by the Testing Division of the school district. The author later obtained 

the answer sheets for the children involved in the study and rescored 

them for verification purposes. 



The Conceptual Style Tests, Form 105 and Form A, were group 

administered as a battery by the author during the winter of 1968. Initial 

information was also obtained from school records at that time for rating 

the occupational level of the head of the household. Verifying informa

tion for incomplete or ambiguous data was later obtained from various 

sources such as the City Directory and personal conferences with numer

ous employers. 

The Lorge-Thorndike Intelligence Test consists of five verbal and 

three nonverbal subtests. The five Verbal subtests are Word Knowledge, 

Sentence Completion, Verbal Classification, Verbal Analogies, and Arith

metic Reasoning. The Nonverbal tests are Figure Analogies, Figure 

Classification, and Number Series. Raw scores for each subtest as well 

as Verbal IQ, Nonverbal IQ, and Total IQ were utilized in this study. 

Based on 145 fifth-grade children, Lorge, Thorndike, and Hagen 

( 1966) reported alternate-form reliability coefficients of .94 and .90 for 

the verbal and nonverbal batteries respectively. The above authors have 

also reported split-half reliability coefficients of .95 on the verbal 

battery and .94 on the nonverbal battery for 1518 fifth-grade children. 

The alternate-form reliability coefficients for the eight subtests 

ranged from .45 to .64 based on 1000 fifth-grade subjects, while the 

range of intercorrelations among the subtests were from .37 to .70 for 

a comparable number of subjects (Lorge et al., 1966). 
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Raw scores were obtained for the Word Meaning, Paragraph 

Meaning, Arithmetic Computation, Arithmetic Concepts, and Arithmetic 

Applications subtests and also for total Reading and Arithmetic on the 

Stanford Achievement Test. Kelley, Madden, Gardner,, and Rudman ( 1966) 

. have reported that the split-half reliability coefficients for the five sub

tests included in this study ranged from .85 to .91. The intercorrelations 

among the five subtests ranged from .55 to .82. These coefficients were 

based on approximately 1000 subjects. 

Validity coefficients between Verbal IQ on the Lorge-Thorndike 

Intelligence Test and total scores for the Reading and Arithmetic sections 

of the Stanford Achievement Test have been found to be .89 and .81 

respectively (Lorge et al_., 1966). The reported validity coefficient 

. between Nonverbal IQ and total Reading score was .71 and the validity 

coefficient between Nonverbal IQ and total Arithmetic score was .75. 

The above coefficients were based on 639 fifth-grade children. 

The two tests of cognitive styles, Conceptual Style Test (Form 105) 

and Conceptual Style Test (Form A), were developed from a series of 

studies by Kagan, Moss, and Sigel ( 1963); Sigel ( 1963); Scott and 

Sigel ( 1965); and Sigel (1967). Form 105 consists of 19 of the original 

44 triad items test used in the early studies of Kagan et al. ( 1963). 

Form A consisting of 35 items is the latest triad items test developed 

from their continuous research (Sigel, 1967). The tests were 



administered and scored by the author according to the procedures 

devised by Kagan et_ al^. ( 1963) and Sigel ( 1967). Instructions to the 

subjects, a sample item, and scoring criteria are presented in the Ap

pendix . 

Each test is a booklet of triads of pictures of such things as 

animals, furniture, and tools. For each triad of pictures, the 

subject selects two pictures on the basis of similarity and indicates the 

reasons for his selection. For example, in a triad composed of an up

holstered chair, a table, and a straight chair, the two chairs may be 

paired because they are instances of the same class, the straight chair 

and the table may be paired because they are used together, or the 

straight chair and the table may be paired because both are missing a leg. 

The reasons given by the subject are scored into three categories: 

categorical-inferential, analytic-descriptive, and relational-contextual. 

Each subject acquires three style scores on each test. Like style scores 

on both tests were combined to provide one set of three style scores. 

The combination of tests thus made one test of 54 items. 

When items on a test, such as the test of cognitive styles used in 

this study, can be scored for more than one response, a subject's scores 

are "intraperson dependent" . That is, if a subject obtains a score of 20 

on the analytic-descriptive category, and 14 on the relational-contextual 

category, his score for the categorical-inferential category must be 20 
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in order to total 54, the total number of ite'ms used to measure cognitive 

style. Such dependent scores have been referred to as "ipsative scores" 

(Cattell, 1944). 

Ipsative scores are useful to identify an individual's preferential 

cognitive style. However, if all three ipsative scores for subjects are 

used in data analysis, a number of undesirable consequences result 

(Clemans, 1966). If two of three ipsative scores correlate in one sign 

direction with a fourth variable, the third ipsative score must necessarily 

correlate with the fourth variable in the opposite sign direction. In addi

tion, a set of ipsative scores generally correlates negatively among them

selves. Using such scores in attempting to establish the relationships 

between cognitive styles and other variables has presented a problem in 

research studies since it is not possible to determine the flexibility with 

which a subject uses the different categories (Kagan et al., 1963; 

Wallach and Kogan, 1965; and Cronbach, 1968). 

To obtain independent raw style scores for each subject in the 

sample, three item analyses were conducted. The purpose of the item 

analyses was to divide the 54-item test into three scales of 18 items 

each. Thus, rather than scoring all 54 items for all three styles, which 

results in ipsative scores, one-third of the items could be scored for 

only one style so that independent raw scores could be obtained. In each 

of the three analyses, one of the three style scores, i.e. \ either 

categorical-inferential or analytic-descriptive, errelational-contextual, 



was used as the correct response for all 54 items. The criterion for 

discrimination power in each analysis was the point-biserial correlation 

between a particular style response to an item and the subject's total 

score for the particular style used as the correct response in that analy

sis. 

The criteria for the selection of items for each category was set 

at a difficulty level of .50 and a discrimination index of .25 or above. 

Of the original 54 items, 42 items were retained after the above analyses 

all of which had a difficulty level ranging from .20 to .75, and all of the 

discrimination indices were above .30. Twelve items were eliminated 

either because these items elicited over 75 percent of one kind of re

sponse or the point-biserial coefficients were less than .25. 

From the item analyses, a subtest of 14 items was determined for 

each style score. These subtests then represented a means for obtaining 

independent cognitive style scores. That is, a subject's score on one 

subtest had no effect on his score on another subtest. Each subject's 

style score on each of these three 14-item style subtests was subse

quently obtained. 

In order to determine the internal consistency of each of the inde

pendent cognitive style scores, reliability coefficients were calculated 

using a split-half method (corrected by the Spearman-Brown Prophecy 
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Formula). The reliability coefficients for each of the 14-item conceptual 

categories were as follows: 

Category Reliability Coefficient 

Categorical-Inferential .79 
Analytic-Descriptive .80 
Relational-Contextual .80 

To further support the reliability of the 14-item conceptual category 

scores, 50 fifth-grade children, not included in the sample, were admin

istered the cognitive style tests two weeks apart. The items were 

scored in the same manner previously described in order to obtain three 

independent style scores. The test-retest reliability coefficients were 

as follows: 

Category Reliability Coefficients 

Categorical-Inferential . 7 5 
Analytic-Descriptive .77 
Relational-Contextual .80 

On the basis of these reliability coefficients it is evident that the 

reliabilities of the 14-item subtests determined by the item analyses were 

satisfactory for the purposes of this study. 

A seven point occupational rating scale was used to estimate 

socioeconomic status. The rating scale is one component of the Index of 

Social Characteristics devised by Warner, Meeker, and Eells (1960). 

The Index of Social Characteristics consists of weighted scores for 

occupational level, amount of income, source of income, house type, 



and dwelling area. Of these five components, occupational level of the 

principal wage earner is weighted heaviest. In fact, Warner etal. (1960 ) 

have reported correlation coefficients between level of occupation and 

the composite index score of approximately .90 in a number of investi

gations. Thus, a satisfactory estimate of socioeconomic status could 

be obtained by using only the occupational rating scale. 

According to the procedure used by Warner and others ( 1960), 

occupations are assigned ratings from one to seven based on amount of 

training, financial resources, responsibilities, and prestige associated 

with the occupation. A rating of one is the highest; seven is the lowest 

rating. The above authors have divided occupations into six major cate

gories: professionals, proprietors and managers, businessmen, clerical 

and kindred workers, manual workers, and protective and service 

workers. Ratings for the occupations in these various categories range 

over the seven-point rating scale depending upon job titles and descrip

tions . 

The. distribution of occupational ratings for the sample was as 

follows: 

Occupational Rating No. of Cases % of Sample 

1 
2 
3 
4 

14 
2,8 
43 
78 

5 
10 
16 
28 
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Occupational Rating No. of Cases % of Sample 

5 41 15 
6 23 8 
7 48 17 

In this study, interest was in determining the relationships between 

cognitive styles and socioeconomic status, the distribution was deemed 

satisfactory since it approximates the percentage of persons found in 

similar occupational categories as given by the 1960 Census. Other 

investigators, using the complete Index of Social Characteristics have 

obtained distributions of socioeconomic status more similar to that of 

Warner et al. ( 1960). 

Analysis of Data 

To seek answers to the questions posed in this study, the follow

ing hypotheses were tested at the .05 level of statistical significance. 

1. Measure of cognitive styles make no significant contribution 

to intelligence test scores in the prediction of reading and 

arithmetic scores on a standardized achievement test. 

2. There are no significant relationships between cognitive style 

scores and an index of socioeconomic status. 

3. There are no significant differences in the cognitive style 

scores among children of high, middle, and low levels of 

intelligence. 
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4. There are no significant differences in the cognitive style 

scores of males and females. 

5. Cognitive style scores are not significantly related to subtest 

scores on tests of intelligence nor to reading and arithmetic 

subtest scores on a standardized achievement test. 

6. Cognitive style scores are not significantly related and func

tion as independent factors. 

To test hypothesis one, two multiple regression analyses were 

computed. In one of the analysis, total reading score was the depend

ent variable. While in the other analysis, total arithmetic score was the 

dependent variable. Verbal IQ, Nonverbal IQ, analytical style, infer

ential style, and nonanalytic style scores were the independent variables. 

To test hypothesis two, product-moment correlations were obtained 

between each of the cognitive style scores and the index of socio

economic status. 

To test hypotheses three and four, a factorial design with repeated 

measures on the third factor was calculated. Factor A was level of in

telligence, Factor B was sex, and Factor C consisted of the three 

cognitive style scores (Winer, 1962). 

To test hypotheses five and six, a principle components factor 
« *  

analysis utilizing a varimax rotation technique was computed (Veldman, 

1967). Subtest scores on the tests of intelligence, achievement, and 

cognitive styles were the variables included. 
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Statistical calculations of the means and standard deviations of 

all variables, the multiple regression analysis, intercorrelations among 

variables, and the factor analysis were performed on a Control Data 

Corporation 6400 Computer at the University Computer Center, The 

University of Arizona. Other statistical calculations were made by the 

author. 



CHAPTER IV 

RESULTS 

The means and standard deviations of all variables are presented 

in Table 1. Scores for socioeconomic status are reported in ascending 

order, i.e., a higher status received a lower number rating. The remain

ing scores are given in raw score form with the exception of IQ scores. 

Means and standard.deviations are given for males and females as sex 

was a variable in the data analysis. 

The means for males and females were approximately the same for 

each of.the cognitive style scores. For both males and females, mean 

scores were somewhat higher for the inferential and analytical styles 

than for the nonanalytical style. The significance of these differences 

is considered under hypothesis four. 

Means and standard deviations for Verbal IQ and Nonverbal IQ were 

similar to those reported by Lorge et ah (1966). Consistent with past 

findings, the females obtained slightly higher scores on verbal subtests 

of the intelligence and achievement tests while males scored slightly 

higher on the arithmetic subtests with the exception of Arithmetic Com

putation . -

38 4 
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TABLE 1 

MEANS AND STANDARD DEVIATIONS OF ALL VARIABLES 

Mali Female Total Sample 
(N=146) (N=12 9) (N=27 5) 

Variable M SD M SD M SD 
Cognitive styles test 

Inferential 7 .46 3. 39 7. 63 3. 16 7. 54 3. 29 
Analytical 7 .95 3. 19 7. 04 3. 36 7. 52 3. 30 
*Ionanalytical 5 .01 3. 44 5. 11 3. 62 5. 05 3. 53 

Lorge-Thorndike test . 

Word Knowledge 11 .35 4. 89 12. 19 4. 62 11. 75 4. 79 
Sentence Completion 8 .64 3. 69 9. 40 3. 17 9. 00 3. 48 
Arithmetic reason

ing 5 .96 2. 40 5. 91 2. 47 5. 94 2. 44 
Verbal Classifica

tion 10 .47 4. 23 11. 64 3. 59 11. 02 3. 99 
Verbal Analogies 10 .01 4. 50 10. 84 3. 91 10. 40 4. 25 
Verbal IQ 100 .94 15. 63 103. 77 13. 72 102. 27 14. 84 
Figure Classifica

tion 12 .29 4. 73 12. 08 4. 57 12. 19 4. 66 
Number Series 11 .96 4. 88 12. 42 4. 62 12. 17 4. 76 
Figure Analogies 18 .10 7. 07 18. 41 6. 67 18. 25 6. 89 
Nonverbal IQ 107 .03 16. 10 107. 67 15. 71 107. 33 15. 92 
Total IQ 103 .95 14. 58 105. 62 13. 83 104. 73 14. 26 

Stanford test 
Word Meaning 19 .47 8. 40 20. 07 7. 76 19. 75 8. 11 
Paragraph Meaning 29 .86 12. 35 31. 53 10. 68 30. 64 11. 62 
Total Reading 49 .33 19. 75 51. 60 1 n J./ • 64 50. 40 18. 82 
Arithmetic Compre

hension 13 .45 5. .63" 14. 58 5. 62 13. 98 5. 65 
Arithmetic Concepts 15 .82 6. 94 14. 59 6. 37 15. 24 5. 71 
Arithmetic Applica

tions 15 .83 7. 22 15. 18 6. 32 15. 52 6. 82 
Total Arithmetic 45 .10 17. 66 44. 35 16. 28 44. 75 17. 03 

Socioeconomic Status 4 . 2 8  1. 77 4. 36 1. 68 4. 32 1. 73 
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The mean socioeconomic status rating was 4.32. This score 

represents the middle category of the seven-point occupational rating 

scale used to estimate socioeconomic status. The middle rating category 

primarily includes clerical, sales, and skilled workers. 

Table 2 presents the intercorrelations among all variables used in 

this study. For the sex variable, males were assigned number one and 

females were assigned number two. A positive correlation between sex 

and another variable indicates that females obtained higher scores on the 

other variable. Because of the inverse rating of occupational levels, the 

sign direction of correlation coefficients between socioeconomic status 

and other variables was reversed in order to reflect the relationships 

between these variables. 

The substantial relationships among intelligence test scores, 

achievement test scores, and socioeconomic status are consistent with 

findings of past research. 

Of the subtests on the intelligence and achievement tests, only the 

Verbal Classification subtest of the intelligence test was significantly 

correlated to sex. The coefficient of . 15 between Verbal Classification 

and sex indicates that females scored slightly higher than males on this 

one subtest. 4 

Hypothesis one was that measures of cognitive styles make no 

significant contribution to intelligence test scores in the prediction of 



TABLE 2 

INTERCORRELATION MATRIX OF ALL VARIABLES 

Variable 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 
1 Inferential Style 
2 Analytical Style -.55 
3 Nonanalytical Style -.01 -.37 
4 Word Knowledge -.06 .17 -.13 
5 Sentence Completion -.01 .09 -.07 .72 
6 Arithmetic Reasoning .04 .08 -.03 .52 .45 
7 Verbal Classification -.05 .16 -.09 .72 .  63 .50 
8 Verbal Analogies -.03 .11 -.06 .63 .62 .42 .67 
9 Figure Classification .05 .16 -.21 .44 .39 .38 .48 .53 

10 Number Series .07 .06 -.11 .46 .39 .44 .49 .54 .61 
11 Figure Analogies .02 .07 -.15 .45 .36 .40 .47 .57 .64 .64 
12 Verbal IQ -.04 .18 -.10 .85 .78 .59 .80 .78 .54 .56 .54 
13 Nonverbal IQ .04 .14 -.17 .53 .45 .47 .55 .63 .82 .83 .87 .71 
14 Total IQ .00 .17 -.15 .74 .66 .57 .73 .76 .74 .76 .77 .92 .93 
15 Word Meaning -.05 .15 -.08 .80 .71 .55 .70 .65 .44 .41 .43 .81 .52 .71 
16 Paragraph Meaning -.00 .10 -.09 .74 .71 .55 .70 .63 .49 .47 .53 .82 .60 .76 .81 
17 Arithmetic Computation .09 -.00 -.03 .41 .41 .45 .41 .38 .37 .49 .35 .45 .44 .48 .41 .50 
18 Arithmetic Concepts -.04 .21 -.13 .62 .56 .59 .61 .63 .59 .61 .64 .72 .71 .77 .66 .72 .57 
19 Arithmetic Application .01 .13 -.12 .61 .58 .65 .63 .64 .43 .61 .59 .73 .67 .75 .67 .72 .59 .85 
20 Total Reading -.03 .13 -.09 .80 .75 .58 .74 .67 .49 .47 .52 .85 .60 .78 .93 .97 .49 .73 .73 
21 Total Arithmetic .02 .13 -.11 .63 .59 .64 .63 .63 .57 .615 .60 .72 .70 .77 .67 .74 .79 .92 .93 .74 
22 Socioeconomic Status -.06 .12 -.09 .35 .26 .30 .35 .34 .33 .41 .42 .45 .48 .51 .41 .41 .23 .48 .42 .43 .43 
23 Sex .03 -.14 .01 .09 .11 -.01 .15 .10 -.02 .05 .02 .10 .02 .06 .04 .07 .10 -.09 -.05 .06 -.02 

Note: Correlation coefficients of .12 or above are significant at the .05 level. 
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reading and arithmetic achievement. To test this hypothesis, two 

stepwise multiple regression analyses were performed. In one analysis, 

total reading score constituted the dependent variable, while in the second 

analysis total arithmetic score was the dependent variable. The inde

pendent variables in both analyses were Verbal IQ score, Nonverbal IQ 

score, and the three cognitive style scores. The results of these analy

ses are shown in Tables 3 and 4. 

When total reading score was the independent variable (Table 3), 

only Verbal IQ accounted for variance in predicting achievement. The 

addition of the cognitive style scores as well as the Nonverbal IQ scores 

raised the multiple correlation coefficient only .001 and had virtually no 

effect in increasing the prediction of reading achievement. 

Both Verbal IQ and Nonverbal IQ accounted for a substantial amount 

of variance in predicting arithmetic achievement scores (Table 4); how

ever, the cognitive style scores again had no effect. Thus, the null 

hypothesis that cognitive styles make no significant contribution to the 

prediction of achievement was accepted for hypothesis one. The relation

ships between style scores and the various subtests for reading arid 

arithmetic are considered under hypothesis five. 

The second hypothesis was that there are no significant relation

ships between cognitive style scores and socioeconomic status. Table 

5 presents the product-moment correlations between socioeconomic status 

and cognitive style scores. 
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TABLE 3 

MULTIPLE CORRELATION COEFFICIENTS AND BETA WEIGHTS FOR 
REGRESSION ANALYSIS WITH TOTAL READING SCORE AS THE 

DEPENDENT VARIABLE 

Multiple R 
Variable .852 .852 .852 .853 .853 

VerbalIQ .726* .731* .731* .743* .743* 
Nonverbal IQ -.013 -.012 
Analytical style -.003 -.004 -.004 -.005 
Inferential style .000 
Nonanalytical style .002 .002 .002 

•Significant at .05 level 

TABLE 4 

MULTIPLE CORRELATION COEFFICIENTS AND BETA WEIGHTS FOR 
REGRESSION ANALYSIS WITH TOTAL ARITHMETIC SCORE AS 

THE DEPENDENT VARIABLE 

Multiple R 
Variable .721 .766 .766 .767 .767 

Verbal IQ .519* .329* .332* .331* .330* 
Nonverbal IQ .256* .253* .252* .253* 
Analytical style .002 .002 
Inferential style -.001 ? -.001 -.001 
Nonanalytical style -.001 

•Significant at .05 level 
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TABLE 5 

INTERCORRELATION MATRIX OF COGNITIVE STYLE SCORES 
AND SOCIOECONOMIC STATUS 

Style SES 

Inferential 
Analytical 
Nonanalytical 

- . 0 6  
.12*  

-.09 

•Significant at .05 level 

The positive correlation between socioeconomic status and analyti

cal style was significant, while the negative correlations between the 

other style scores and socioeconomic status were insignificant. Since 

the coefficient of . 12 between socioeconomic status and analytical style 

barely reached the level necessary for significance, it would appear that 

children of different socioeconomic status position may not favor one 

style over another to the extent that it has much practical importance. 

Hypotheses three and four were tested simultaneously. Hypothesis 

three was that there are no significant differences in the cognitive style 

scores among children of high, middle, and low levels of intelligence. 

The fourth hypothesis was that there are no significant differences in the 

cognitive style scores of males and females. 

These hypotheses were tested by calculating a three-factor analysis 

of variance with repeated measures on the cognitive styles variable. 

Factor. A was high, middle, and low levels of intelligence (high 20 per

cent, middle 20 percent, and low 20 percent of the sample based on 
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Total Scores); Factor B was sex; and Factor C was inferential, 

analytical, and nonanalytical style scores. The summary of the analysis 

of variance is reported in Table 6. 

TABLE 6 

SUMMARY OF ANALYSIS OF VARIANCE (26 SUBJECTS PER CELL) 

Source df MS F 

Intelligence (A) 2 .04 .01 
Sex (B) 1 4.52 .96 
A x B 2 .20 .04 
Between Groups 150 4.70 

Cognitive Style (C) 2 385.09 28.89* 
A x C 4 35.85 2.69* 
B x C 2 12.26 .92 
A x B x C 4 23.62 1.77 
Within Groups 300 13.33 

•Significant at .05 level 

The significant main effect on the cognitive styles variable indi

cates that the subjects used more inferential and analytical response than 

nonanalytical responses as shown in Figure 1. This finding is in agree

ment with that of Kagan et al. ( 1963). It will be recalled that other 

investigators (Kagan et al. 1963), using correlational analysis, have 

concluded that the use of styles varies with sex. However, it can be 

seen from Table 6 that when sex is treated in a factorial design, such a 

conclusion is not substantiated. The fact that sex does not interact 

significantly follows from Table 2 where only the analytical style 
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Figure 1. Mean Cognitive Style Scores for all Subjects 



47 

correlated significantly with sex, and that correlation barely reached 

the critical level. 

The significant interaction effect between levels of intelligence 

and cognitive styles is diagrammed in Figure 2. Based on Scheffe's post-

hoc test (Winer, 1962), there were significant differences in the number 

of analytical and nonanalytical responses used by subjects at different 

levels of intelligence. Subjects of high IQ made more analytical style 

responses, whereas subjects of low IQ used more nonanalytical style re

sponses. There were no significant differences among subjects of varying 

levels of intelligence in the number of inferential style responses made. 

0) 
u o 
o 
to 
c (0 d) 
2 

9.00 

8 . 0 0  

7.00 

6 .00  

5.00 

4.00 

3.00 

2 . 0 0  

1.00  

High IQ 
o»-»o Middle IQ 

-o Low 

Inferential Analytical Nonanalytical 

Cognitive Style 

Figure 2. Mean Style Scores for Children of High, Middle, 
and Low Levels of Intelligence 



The interaction effect between levels of intelligence and cognitive 

styles is somewhat supportive of results reported by Wallach and Kogan 

(1965) in that children of low IQ tended more to use a nonanalytical 

style. However, it is somewhat puzzling that there were no significant 

differences among the children of varying levels of intelligence in their use 

of inferential responses (Figure 2). It would seem that a preference to 

use an inferential style would be related to level of intelligence as sug

gested by Wallach and Kogan ( 1965). This lack of relationship may be 

due, in part, to the wide range of responses which are classified into the 

inferential category. This category includes not only abstract class 

labels but also uses of objects, descriptions of facial expressions, and 

so on (See Appendix). Perhaps the separation of the inferential category 

into subclasses as was done by John ( 1963), Deutsch ( 1965) and more 

recently by Sigel ( 1967) would reveal different relationships between 

inferential style and levels of intelligence as well as other variables 

treated in this study. 

Hypothesis five was that cognitive style scores are not significantly 

related to subtest scores on tests of intelligence and educational achieve

ment. The sixth hypothesis was that the cognitive styles are not signifi

cantly related and thus function as independent factors. To test these 

hypotheses, a principal components factor analysis was performed. A 

varimax orthogonal rotation of the factors extracted by the principal 
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components analysis was employed for interpretation purposes. The 

results of the principal components analysis are shown in Table 7 and the 

results of the varimax rotation analysis are presented in Table 8. 

TABLE 7 

PRINCIPAL COMPONENTS FACTOR MATRIX 

Variable 
Factor Loadinqs 

Variable I II III 

1. Inferential style -.016 .780 -.200 
2. Analytical style .182 -.882 -.105 
3. Nonanalytical style -.157 .442 .483 
4. Word knowledge .820 -.089 .286 
5. Sentence completion .757 .002 .356 
6. Arithmetic reasoning .682 .010 .055 
7. Verbal classification .807 -.059 .195 
8. Verbal analogies .793 .010 .057 
9. Figure classification .682 -.003 -.455 

10. Number series .704 .142 -.416 
11. Figure analogies .699 .061 -.430 
12. Word meaning .834 -.056 .342 
13. Paragraph meaning .864 .022 .217 
14. Arithmetic computation .618 .219 -.092 
15. Arithmetic concepts .869 -.017 -.124 
16. Arithmetic applications .869 .058 -.064 

E Root 7.83 1.68 1.29 

As may be seen in Table 8, three factors were determined for the 

16 variables included in the factor analysis. Factor I was interpreted as 

a general factor, which was labeled "verbal comprehension", as the 

variables with the highest loadings (loadings over .70) were the Word 
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TABLE 8 

VARIMAX ROTATION FACTOR MATRIX 

Factor Loadings ^2 
Variable I II Ill 

11 

1. Inferential style -.103 .768* — .221 .649 
2. Analytical style .080 -.896* - .117 .822 
3. Nonanalytical style .131 .476* .458* .453 
4. Word knowledge .846* -.121 - .182 .763 
5. Sentence completion .830* -.023 - .097 .699 
6. Arithmetic reasoning .609* .062 - .320* .477 
7. Verbal classification .787* -.010 -.255 .693 
8. Verbal analogies .703* -.033 - .370* .632 
9. Figure classification .338* -.067 - .744* .672 

10, Number series .380* .078 - .734* .689 
11. Figure analogies .367* -.003 - .737* .677 
12. Word meaning .887* -.086 -.145 .815 
13, Paragraph meaning .848* -.017 - .272 .793 
14. Arithmetic computation .480* .177 - .420* .438 
15. Arithmetic concepts .671* -.074 - .561* .771 
16. Arithmetic applications .704* .004 - .516* .762 

Pet. V .375 .106 .194 

*Factor loading over . 30 

Knowledge, Sentence Completion, Verbal Classification, Verbal Analogies 

subtests of the intelligence test and the Word Meaning, Paragraph Mean

ing, and Arithmetic Applications subtests of the achievement test. 

Factor II included high loadings only for the three style scores, thus 

it was labeled "cognitive style". The loadings of the style scores suggest 

that a subject who has a preference for an inferential style is likely to use 

nonanalytical responses when tasks are so constructed that they prevent 

the use of inferential responses. On the other hand, a subject who 
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prefers an analytical style appears to be relatively consistent in his 

approach to categorization. 

In reference to hypothesis six, it may be concluded that the ana

lytical style is a relatively independent style, whereas the inferential 

and nonanalytical styles are probably closely related style dimensions. 

This conclusion suggests that further analysis must be made to determine 

if there are basic differences between the responses subsumed by the 

inferential and nonanalytical categories. Perhaps there are not three, 

but only two cognitive styles as measured by the triad items employed in 

this study. 

The substantial loadings on Factor III were the nonverbal subtest 

scores on the intelligence test. Hence, this factor was called "nonverbal 

intelligence". 

The factor analysis provides information concerning the relationships 

among cognitive styles, verbal and nonverbal intelligence scores, and 

reading and arithmetic achievement which supplements the results of the 

multiple regression analyses reported in Tables 3 and 4. Factor I indi

cates that the verbal subtests are the most useful predictors of reading 

achievement. Factors I and III indicate that subtests on both the verbal 

and nonverbal batteries are instrumental in predicting arithmetic achieve

ment;. The loadings of the cognitive style measures on Factor II suggest 

that they are not related to the subtests on the intelligence or 
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achievement test. Therefore, the null hypothesis was accepted for the 

sixth hypothesis. 

The results of these statistical analyses suggest that cognitive 

styles, as presently measured, provide little information in predicting or 

in explaining differences in intellectual performance. In addition, cogni

tive style scores are not significantly related to socioeconomic status 

nor sex. 



CHAPTER V 

CONCLUSIONS 

The purpose of this study was to investigate the usefulness of the 

concept of cognitive style in explaining differences in intellectual per

formance among children of various levels of intelligence and socio

economic status. Specifically, the following hypotheses were tested: 

1. Measures of cognitive styles make no significant contribution 

to intelligence test scores in the prediction of reading and arithmetic 

achievement as measured by a standardized achievement test. 

2. There are no significant relationships between cognitive style 

scores and an index of socioeconomic status. 

3. There are no significant differences in the cognitive style 

scores among children of high, middle, and low levels of intelligence. 

4. There are no differences in the cognitive style scores of males 

and females. 

5. Cognitive style scores are not significantly related to subtest 

scores on tests of intelligence and educational achievement. 

6. The cognitive styles are not significantly related'and thus 

function as independent factors. 

53 
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These hypotheses were tested by means of various analyses of the 

interrelationships among scores on measures of cognitive styles devel

oped by Kagan, Moss, and Sigel (1963) and Sigel ( 1967), Verbal and 

Nonverbal Batteries of the Lorge-Thorndike Intelligence Test, Reading 

and Arithmetic Sections of the Stanford Achievement Test, and an index 

of socioeconomic status devised by Warner, Meeker, and Eells, 1960. 

The subjects consisted of a random sample of 275 fifth-grade 

children attending six public elementary schools in Tucson, Arizona. 

The data were treated by the use of product-moment correlations, 

regression analysis, factor analysis, and analysis of variance statis

tical procedures. 

Results obtained in this study may be summarized as follows: 

1. The addition of cognitive style scores had no effect on the 

relationship between intelligence test scores and total reading nor total 

arithmetic achievement. Also the cognitive style scores were not signifi

cantly related to any of the subtest scores on the tests of intelligence or 

achievement. 

2. Of the three cognitive style scores, only the analytical style 

was significantly related to socioeconomic status. As this correlation 

was just significant at the .05 level, it was concluded that children of 

different socioeconomic status positions may not favor one style over 

another to the extent that it has much practical importance. 
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3. Children of high IQ tend more to use an analytical style, 

while children of low IQ tend more to employ a nonanalytical style. 

There were no significant differences among children of high, middle, and 

low levels of intelligence in the number of inferential responses used, 

although children in the middle IQ range used more of these responses. 

These findings, however, were somewhat negated by the lack of relation

ship between cognitive styles and achievement. 

4. There were no differences in the scores of males and females 

in any of the three styles when the sexes were partitioned by level of 

intelligence. 

5. The analytical style appears to be a relatively independent 

factor; however, the inferential and nonanalytical styles may be a part 

of the same style dimension. An attempt to develop independent style 

scores, as was done in this study, may be helpful in further establish--

ing the independence of the different styles of categorization and in 

determining the flexibility with which children use the different cogni

tive style responses. 

An apparent problem with the cognitive styles test employed in 

this study is that most of the items do not provide an equal opportunity 

to use any one of the style responses. In some instances, most of the 

subjects used just one style category; in other instances, only two styles 

were employed; in a few instances, all three style categories were used 



by the subjects. Future development of triad items should be analyzed 

to determine whether or not it is possible to so construct items that an 

opportunity is provided for any one of the styles responses to be given 

to each item. 

Another problem with the triad items tests is that the scoring 

criteria for the inferential style category appear to be too inclusive of 

rather diverse responses. Abstract class labels as well as object usage 

and presumed constituent part responses are included in the inferential 

category. The results of this study, in conjunction with the findings of 

other investigations (John, 1963; Deutsch, 1965) in which the inferential 

style category was separated for scoring purposes, suggests that such a 

separation may be beneficial for the scoring of triad items. 

The results of this study do not indicate that the concept of cogni

tive style as yet is an important variable in educational practice. With 

improvement in test construction, it may be possible that in the future 

the concept of cognitive style could make a contribution to the under

standing of individual differences in intellectual functioning. 



APPENDIX 

INSTRUCTIONS FOR ADMINISTRATION OF COGNITIVE STYLES TEST, 

SAMPLE ITEM AND CRITERIA FOR SCORING COGNITIVE STYLES 
ft 
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INSTRUCTIONS FOR ADMINISTERING COGNITIVE STYLES TEST1 

The following directions and procedures, were used in administering 

the cognitive styles test: 

"Turn to page 1 in your test booklet. Look at the three pictures. 

In this example, you see an orange, labeled A, a pear, labeled B, and 

an apple, labeled C. You are to pick out two of the pictures that are 

alike in some way. Put an X under each of the letters on your answer 

sheet, like this:" 

The examiner placed an X under the letters A and C in a model on 

the blackboard. 

"Then write your reason for picking these two pictures after the 

word 'Because' on your answer sheet. Now, for what reason could A and 

C be chosen as a pair?" 

Two or three reasons were elicited. 

"You could have also chosen other pairs. What, for example? 

Two or three other pairs and reasons were elicited. 

"As you can see, there are no 'right' or 'wrong' answers, and the 

reasons can be stated in only a few words. You may work at your own 

speed. If you finish before the others, sit quietly and wait for further 

instructions. Wait for the signal to begin. 

1. Adapted from Kagan, Moss, and Sigel, 1963. 



Are there any questions? (Any questions were answered.) If there are 

no further questions, you may begin." 

After a subject finished the first booklet, the second booklet was 

given to him with instructions to continue matching pairs and giving 

reasons for his choices. 



SAMPLE ITEM2 

60 

2. Adapted from Kagan, Moss, and Sigel, 1963. 



CRITERIA FOR SCORING COGNITIVE STYLES3 

ANALYTICAL-DES CRIPTIVE 

Basis of similarity in physical attributes (shape) 
Description of physical attributes (legs) 
Physical attributes such as structural material (made of wood) 

RELATIONAL-CONTEXTUAL 

Theme: an interaction is implied (He is going to shoot her.) 
Geographical: instances are related in space (They are found in 

the jungle.) 
Comparison between the two pictures (better or worse) 
Interdependent function (table and chair are used together) 
Understood relationship between figures "Hither and son) 
Both related to some social event or institution (armed forces) 

CATEGORICAL-INFERENTIAL 

Common behavior or function (tools for building, to sit on) 
Participles of action (people all doing the same thing) 
Inherent common role, class, or attribute (animals) 
Moral or aesthetic judgment (good or bad) 
Common affect state (happy) 
Class naming (chairs) 
Selection of unseen or presumed constituent part (color) 
Intrinsic worth (useful) 

3. Adapted from Sigel, 1967. 
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