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CHAPTER I 

STATEMENT OF THE PROBLEM 

This chapter provides cm outline of the problem to be addressed in 

this study, the purpose of the study and its scope and limitation, and 

the research questions and hypotheses posed. 

Background of the Problem 

Two predominant trends mamdate the accommodation of individual dif

ferences at the present time: the demand for universal access to higher 

education and the increasing numbers of nontraditional students in higher 

education. In the past such factors as selective admissions policies and 

specific degree requirements tended to self-select a homogeneous student 

population, resulting in a narrow remge of individual differences. That 

is simply not the case today, especially in community colleges. A broad 

range of differences occurs system-wide, within institutions, within 

programs, and in classrooms. A variety of means is employed to attempt 

to respond to the broad diversity of students, including a flexible aca

demic calendar, nontraditional teaching technologies, new degree and non-

degree programs, and innovative scheduling. Another approach to meeting 

the needs of a diverse student population is to examine the method by 

which students cognitively process information, i.e., their cognitive 

learning style preferences. Though there has been little research in 

cognitive style and education, it appears that cognitive style is a 

potent variable in students' vocational choices, in students' academic 
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performance, in how they learn amd in how teachers teach, and in 

student-teacher classroom interaction (Cross, 1971; warren, 1974). 

Cognitive style is the method by which the individual structures 

perceptual and intellectual activities. Very simply, cognitive style 

or learning style is the manner in which the individual processes in

formation. This style is consistent across tasks for the individual. 

Because cognitive style encompasses both perceptual and intellectual 

information processing, analysis of it provides a much more comprehen

sive picture of the cognitive domain than do intelligence tests. Tra

ditionally, intelligence tests, used to classify children in school, 

distinguish between slow-learning and fast-learning students on a group 

of tasks. Measurement of cognitive style focuses on the psychological 

processes involved in carrying out these tasks (Witkin, 1973). 

When used in placement, amother important distinction exists between 

the cognitive style approach and the abilities testing approach. Intel

ligence testing discriminates between those who possess abilities and 

those who do not. Cognitive style analysis tends to remove the value 

laden implication and appropriately identifies students according to 

their own cognitive preferences. Traditional IQ tests unidimensionally 

categorize students in terms of "greater" or "less," while cognitive maps 

provide a multidimensional picture of each individual's unique cognitive 

makeup in a manner which does not place greater values on one style than 

on another. Students tend to prefer certain subject areas, and, conse

quently, certain career choices. Cognitive style understanding not only 

permits counselors and students to confirm appropriate career choices 
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but can also increase achievement in preferred subject areas as well as 

in non-preferred subject areas (Witkin, 1973) . 

Though psychologists have for the past century explored how humans 

leaunn, it has only been in the last decade that research into cognitive 

learning styles has been applied to classrooms and its insights been 

made available to teachers. Until this research revealed the various 

modalities of learning styles among children and adults of all ages, 

it was typically assumed that if children did not learn it was because 

of an emotional reason, a learning disability, or even a genetic factor. 

Even today teachers ignore the possibility that students may not learn 

because they have not been given the opportunity to learn in a mode that 

is congruent with their own style, that allows them to process informa

tion cognitively in the way that suits them best (Bennett, 1979). 

Consider the student who needs additional time to master something 

new because he prefers to be actively involved in the learning process. 

The classroom that rewards speed and the skill of adapting to frequent 

changes in activities may make it iir̂ ossible for this student tc move 

beyond the warm-up stage. Despite the fact that this student may also 

become much more deeply immersed than many of his classmates, he is 

frequently seen as a slow learner. Add to this the necessity for this 

student to shift to amother task just as he has gotten totally involved 

and all the ingredients for anxiety, frustration, impaired ability to 

concentrate, and failure are present (Bennett, 1979). 

For over a quarter of a century, learning style research has been 

devoted to am analysis of the various cognitive styles which have been 
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defined, measured, and related to learning processes of individuals. 

Cognitive style models, of which at least twenty-five approaches have 

emerged during these years, attempt to describe individual differences 

in information processing or methods of deriving meaning from informa

tion. While theoretically all cognitive styles are value free, each 

style is typically described as possessing relatively stable character

istics with each containing strengths and weaknesses, depending upon 

the context of learning (Ausbum & Ausburn, 1978; Cross, 1976; Witkin, 

1973; Witkin et al., 1967). While research into cognitive styles has 

been of occasional interest for theoretical application, it has rarely 

been converted to practical applications for classroom use. Though 

educators have been examining and evaluating methods for improving in

struction for many years, amd despite the fact that psychological 

research on cognitive styles has been going on for about twenty years, 

Cross (1976) estimates that not one teacher or counselor in a hundred 

knows anything about cognitive styles. Kogan (1971) laments the fact 

that there has been only negligible articulation between this research 

and its application in the classroom. In fact, implicitly or explicitly, 

educators have tended to value certain styles which they find consis

tent with presentation of content. When the student's cognitive 

style does not match the teacher" sstyle of teaching, the results are 

often poor student performance which may be misconstrued as low motiva

tion, poor study habits, or, in some instances, low intelligence. 

These preferences and conclusions may be so imbedded in our educational 

system that they are reflected in both the standardized evaluation 
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devices and the typical evaluation procedures. As a result, individ

uals who do not possess a predominant cognitive style may experience 

difficulties both in class achievement amd in success in the evaluation 

process (Cross, 1976). 

Stamdardized tests such as the Scholastic Aptitute Test (SAT) 

conceive of aptitudes as fixed and stable features within a person. 

Cognitive style proponents contend that it is more important to measure 

how a person learns and the extent to which the learner adapts to the 

environment. Cognitive style instruments seek to reveal the relation

ships between learning methods amd aptitude, personal styles of pro

cessing intellectual information, and the appropriate learning setting 

which will encourage the individual's aptitudes to develop. Though it 

does not promise the sure road to wisdom, cognitive testing offers an 

alternative to inappropriate application of testing and evaluation 

results. Speaking of the movement to examine the learning styles of 

students, DeMott (1974) contends: 

Given a freer and fuller sense of human variousness, given a sane 
readiness to widen the range of human activities and goals per
ceived as worthy of honor, this movement could produce something 
far better than more efficient learning situations: expansion 
of the human capacity to comprehend and fully value those who 
aren't mere mirror images of ourselves, (p. 70) 

Most colleges and universities demonstrate a sincere concern re

garding the improvement of instruction and student achievement, 

yet little has been done to assess students' preference for learning. 

Some community colleges, in an effort to accommodate individual differ

ences, have emphasized and encouraged a variety of instructional tech

niques in the hopes of reaching nontraditional students, but even this 

a shotgun approach to matching learning styles. 
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Little effort has been made to identify these individual learning 

style differences, and even less has been done to accommodate them. 

The importance of identifying and studying cognitive style is 

reflected in the hope that there will be the development of more sensi

tivity to cognitive styles in teaching and in the learning strategies 

which are utilized in classes. The first step would be to provide 

cognitive styles information to students and teachers concerning the 

relationship of individual characteristics to how students best learn 

and under what conditions they can best achieve. Some studies imply 

that if students have information about their cognitive styles, they 

are better able to make adaptive educational choices and thereby have 

more control over their learning experiences, regardless of their 

classification or major (Ausbum & Ausburn, 1978; Dunn & Dunn, 1979; 

Enthwhistle, 1978; Kagan, 1965; Nunney, 1978; Packer & Bain, 1978; 

Pask, 1976). Providing students with cognitive style information 

results in their feeling that they can understand their past learning 

successes and failures, understand why some paths have been difficult 

for them, and as a result, more intelligently select courses, majors, 

and instructors. The relationship of understanding of cognitive style 

to teaching is much less clear. The general approach is to try to 

m.ake faculty aware of differences in cognitive style, hoping that they 

will incorporate this knowledge into individualization of instruction 

in the classroom. 



Purpose of the Study 

ormation is available on adult learning styles, 

even though a fair amount of research has been conducted on the cogni

tive styles of Children. No studies have been found which look at 

community college students and the relationship between their learning 

styles and certain demographic variables which appear to typify such 

students. Though the literature suggests cognitive style differences 

between college students with respect to general career choices, no 

studies have been found which examine differences between academic and 

technical/vocational majors, or between specific technical/vocational 

programs (DeRussy & Futch, 1971; DiStefano, 1969; Feij , 1976; Kolb, 

1976; Osipow, 1969; Witkin et al., 1977a). 

A search of the literature reveals that there are certain attri

bute variaibles that correlate with specific learning styles. It appears 

that cognitive style is related to the sex of the learner. Females 

tend on most of the inventories to possess a learning style which dif

fers from that of males (DeRussy & Futch, 1971; Fiebert, 1967; Witkin 

et al., 1967). Though most of the studies indicate no significant rela

tionship between cognitive style and general intelligence (Ausburn & 

Ausburn, 1978; Witkin, 1973), there does appear to be some indication 

that there is considerable overlap in variance between cognitive style 

(Satterly, 1976; Vernon, 1972). However, studies 

: L_• c:;T:i;i.ji-̂^ Style and achievement are somewhat more conclusive; 

" .r;,-.".:...':. rr^ears to be minimally related to general achievement 

,_... ,„, _,„_.̂ .-_-... 1978; Wagner & Wilde, 1973) and to academic 
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performance in specific tasks significantly (Ausburn & Ausburn, 1978; 

Bieri et al., 1958; Dubois & Cohen, 1970; Satterly, 1976; Witkin et al., 

1977a). Socioeconomic status (SES), culture, and ethnicity correlate 

with cognitive style. Because learning styles appear to be learned 

(Kolb, 1975; Witkin et al., 1967), the predominant cultural values may 

impact cognitive style (Ausburn & Ausbum, 1978; Cross, 1976). Many 

studies suggest that ethnicity, specifically with regard to Anglo 

Americcm and Mexican American ethnic groups, may be related to cognitive 

styles (Buriel, 1975; Cross, 1976; Kagan & Zahn, 1975; Ramirez & Price-

Williams, 1974; Sanders et al., 1976; Witkin & Berry, 1975). Others 

(Buriel, 1978; Castaneda & Gray, 1974) report no significant differences 

between Mexican Americans and Anglo Americans in terms of cognitive 

styles. 

The purpose of this study was to investigate the cognitive styles 

of a group of comm\mity college students and to determine the effects of 

the attribute variables of sex, age, ethnicity, college major, socio

economic level (SES), and grade point average (GPA) on cognitive style 

as measured by Kolb's Learning Style Inventory (LSI). The population 

was a group of 595 El Paso Community College students enrolled in a 

freshman E.̂ glish course. 

El Paso Community College students typically represent community 

college students in general with regard to several of the variables. 

The student population at El Paso Community College is fairly equally 

divided between males and females with a slight preponderance of females 

(53%). The ap/erage age of the students, 26.3 years of age, is somewhat 
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older them that of the student attending a four-year institution, but is 

similar to the average age of other community college students. A vari

ety of college majors is represented, including college transfer and 

technical/vocational certificate programs. The ethnic make-up of the 

El Paso Community College student population is atypical of some commu

nity colleges in that the largest portion of the students are Hispanics 

(61.5%), 30.2% are White/non-Hispanics, and 5.3% are Blacks. The attri

bute variables were selected because the literature suggests they are 

operant in relation to cognitive style and because they tend to differ

entiate community college students from other college students. Cogni

tive style research related to adult learners has been very limited and 

also conducted primarily with students attending four-year institutions. 

Research Questions 

The concern of this study is to determine the effects on cognitive 

learning style of the personal attribute variables, age, sex, ethnicity, 

SES, major, and GPA. After establishing these effects, the second con

cern will be to examine the differences among groups with relation to 

attribute variables and cognitive styles. 

Hypotheses 

In order to respond to the research questions, the following null 

hypotheses were posed: 

1. There are no significant differences in cognitive style between 

males and females. 
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2. There are no significant differences in cognitive style among 

young, middle, and older students. 

3. There are no significant differences in cognitive style among 

Hispanics, Anglo Americans, and Blacks. 

4. There are no significant differences in cognitive style among 

students with differing college majors. 

5. There are no significant differences in cognitive style among 

SES levels. 

6. There are no significant differences in cognitive style among 

differing GPA's. 

Scope amd Limitation of the Study 

The study included 595 students who were all enrolled in freshman 

English at El Paso Community College, Valle Verde Cait̂ jus. This popula

tion provided a broad distribution of the attribute variables under 

investigation. 

E)efinition of Terms 

Cognitive style: a characteristic manner of processing information. 

The term is used interchangeably with learning style. This study defined 

cognitive style according to Kolb's (1976) Learning Style Inventory (LSI) 

which categorizes the characteristic styles as Diverger, Converger, 

.Accommodator, and Assimilator, 

Organization of the Study 

Chapter II provides a review of the literature related to cognitive 

<?tvl*» and 1-ViP spipr-i-oH attribute variables. Chapter III outlines the 
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research design and methodology which were used for this study with a 

description of the population, the variables examined, and the statis

tical treatment of the data gathered. An analysis and interpretation 

of the results of this study is provided in Chapter IV. Chapter V 

contains a summary, conclusions, application of this study, and recom

mendations for further study. 



CHAPTER II 

REVIEW OF RELATED LITERATURE 

An examination of the literature concerning the cognitive styles 

of adult learners reveals that the greatest bulk of the research deals 

with children, a smaller amount with adult learners, and a dearth of 

studies concerns adults in community colleges. This is perhaps due to 

erroneous assumptions that college students were sufficiently motivated 

and teachers sufficiently devoted to their academic disciplines so that 

such issues had no bearing on academic achievement (Witkin, 1973). How

ever, due to the sta±)ility of cognitive styles, it is possible to util

ize the research on young children to derive some conclusions concerning 

adult learners. The literature review considers the characteristics of 

cognitive styles, an inventory and description of existing instruments 

to measure cognitive styles, the significant properties of cognitive 

style, related variables, effects of matching teaching and learning 

styles, and the educational implications for the learner, teacher, in

structional designer, and educational planner. Variables which are 

considered in relation to cognitive style include intelligence, achieve

ment, sex, culture, and career differentiation. 

Characteristics of Cognitive Style 

Cognitive style, as measured by all learning style inventories, 

has certain general and universally applicable principles. Cognitive 

styles are concerned with the form and not the content of cognitive 

activity. In this regard, they deal with how and not what 

12 
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people perceive, learn, solve problems, etc. Cognitive styles are per

vasive and holistic dimensions which deal with not only cognition attri

butes, but noncognitive ones as well, such as personality, personal 

beliefs, amd sentiments. They are stable over time, but not necessarily 

resistamt to change through training or education. They are value-free 

in that they are bi-polar allowing for describing dimensions in terms 

of strengths and not deficiencies. Unlike intelligence tests which 

report the extent to which a svibject is deficient in ability, cognitive 

styles are reported in terms of the degree to which the learner possesses 

certain perceptual strengths (Witkin et al., 1977a). 

Inventories 

Field-Dependence-Independence 

Among the cognitive style dimensions identified in the last twenty-

five years, the one most widely researched and applied to educational 

problems is that which examines the field-dependence-independence per

ceptual orientation of the learner. Developed by Witkin and associates 

(1962), the field-dependent-independent dimension examines the extent 

to which a person perceives part of a field discrete from the whole sur-

roionding field. Derived from Lewin's fi^ld theory, field-dependence-

independence uses performance on tests which reveal how subjects locate 

the upright position in space or identify figures embedded in a field 

to determine tendencies toward analytical versus global perception. The 

field independent learner who perceives analytically sees the components 

of the field discretely, as parts related to the prevailing field; the 

field dependent learner perceives the components as an integral part 
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of the field. Field-dependence-independence applies not only to learn

ing but also to problem solving and social orientation. It applies to 

problem solving where it is necessary to remove an item out of context, 

restructiire the problem, and use the item in a different way (as in 

mathematics). Field dependents tend to develop large, global, loosely 

structured conceptual groups, while field independents cluster concepts 

into smaller, more tightly structured groups. 

The field-dependent-independence construct also applies to social 

settings in that field dependent persons tend to be affected by peers 

or authority figures when forming attitudes or opinions (Bell, 1964; 

Linton & Graham, 1959; Witkin, 1973). They tend to define themselves 

based on external sources of information, look more at the faces of 

those with whom they interact (Konstadt & Forman, 1965; Nevill, 1971; 

Witkin, 1973), and pick up and recall verbal messages of social content 

(Eagle et al., 1966; Ruble & Nakamura, 1972; Witkin, 1973). Field depen

dent persons are sensitive and frequently possess well developed social 

skills. They are perceived as warm, tactful, affectionate, prefer 

physical closeness, know and are known by more people, and are generally 

liked by others. On the other hand, field independents tend to be insensi

tive to social cues and demonstrate an interest in ideas and abstract 

principles rather tham people. They are skilled at structuring tasks 

and maintain a high level of personal autonomy. It appears that social

ization factors play a significant role in the determination of individ

ual differences in field-dependence-independence; it is less clear that 
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genetic factors are significantly involved (Inabinette, 1979; Witkin, 

1973; Witkin et al., 1977a). 

Analytic vs. Global 

Closely correlated to field-dependence-independence is the analytic 

versus global construct. Thomell (1976) reports the analytic learner 

superior at serial learning and the global learner deficient in the use 

of concrete materials and the ̂ ility to deal with one concept at a time. 

Cohen's Cognitive Style Inventory 

Based on her research with children, Cohen (1969) developed a learn

ing style inventory which draws heavily on Jerome Kagan's analytic/ 

global-relational model. Her Cognitive Style Inventory (CSI) revealed 

that pre-adult subjects who were analytic learners used formal methods 

for abstracting important information from the learning environment. 

The analytic learner is field independent which is associated with a 

longer attention spam, greater reflectivity, and more intense concentra

tion. Learning for the analytic child is non-social, sedentary, and 

utilizes a formal learning situation in which the teacher is the primary 

information source. The parts or components of a concept have meaning 

to the analytic learner. The analytic learner is competitive, achieve

ment oriented, amd prefers social distamce. 

The global-relational learner uses a descriptive and functional 

mode of adsstracting salient information. The field dependent, rela

tional learner attaches meaning to the global characteristics of a 

stimulus amd sees these characteristics as part of a larger context. 
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Relational learners are seen as easily distracted, as having short atten

tion spans, and as more hyperkinetic; since global orientation requires 

a less concentrated attention span, these characteristics may be seen 

as both cause amd effect. The relational learner prefers informal learn

ing settings, more social interaction, simplicity, and sees the teacher 

as simply amother person. Learning is based on personal needs rather 

than on the stimulus; it must be seen as relevant to the learner's experi

ence, feelings, and needs (Cawley et al., 1976; Cohen, 1969). 

Reflective vs. Impulsive 

The Reflective-impulsivity model developed by Kagan (Kagan et al., 

1964) suggests the tendency to make careful and deliberate decisions, 

contrasted with decisions made quickly amd spontaneously. The reflective 

learner is analytical, breaks the stimulus into its components, and con

siders alternative solutions before maiking a decision. The impulsive 

learner makes quick decisions and utilizes trial and error learning 

techniques. Tasks with many solutions such as standardized objective 

tests, especially if timed, can favor the impulsive student and put 

great strain on the reflective one. However, although the impulsive 

student is faster, the reflective learner makes fewer errors (Ausburn & 

Ausbum, 1978; Rollins s Genser, 1977) . 

Camfield's Learning Style Inventory 

Learning/instructional preferences are categorized by the student 

according to the conditions under which the learning takes place, the 

content, the learning mode, and the student's expected level of 
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performemce. The learning conditions category allows for self reported 

ramkings on the importance of peers, orgamization and structure of the 

classroom activities, goal setting, competition, relationship with the 

instructor, amount of detail required, independence, and authority or 

maintenance of order. Content includes numeric, qualitative (working 

with words), inanimate (working with things), amd people (working with 

people). Preferred modes of learning comprise listening, reading, view

ing, and directly experiencing. The expectancy score is categorized as 

superior, good, satisfactory, and xinsatisfactory (Canfield, 1976). 

ELSIE 

Edmonds Learning Style Identification Exercise utilizes fifty spoken 

words of common usage to diagnose the learner's preferred mode of inter

nalizing words. The visualizer sees am abstract word in a specific con

text; the listener is attuned to the audible impact of the word; the 

active learner senses the word kinesthetically and uses physical activ

ity to reinforce the word; and the learner who internalizes the word 

in writing must spell it out in print before adding it to the learner's 

inventory (Lepke, 1978; Reinert, 1977). 

E>unn amd D\inn' s Learning 
Style Inventory 

Dunn and Diinn (1979) identify eighteen elements of learning style 

that are related to the learning environment, the emotions, socialization, 

and the physical aspects. These are apparent regardless of age or other 

sociological influences. People respond differently to environmental 

stimuli such as sovmd, light, temperature, and aesthetic setting. Some 
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learners want total silence while others prefer background noise; what 

is bright to one is too dim to another; one student may prefer a warm 

study airea while amother prefers a cool one; informal settings stimu

late some learners and formal learning settings affect others. 

The motivated, persistent, and responsible learner requires that the 

paurameters of a task be designated, the resources to be used, and how 

they will be evaluated. Feedback is effective when the task is complete. 

The unmotivated, less persistent, and less responsible student requires 

short assignments, much supervision, amd frequent feedback and reinforce

ment while the task is being accomplished. Structure is an additional 

factor in Dxinn and Dunn's emotional elements. Creative and self-directed 

adults leaim best in flexible tasks with little externally imposed struc

ture; learners with a high need for structure achieve well with programmed 

instruction. 

In terms of sociability and learning style, some students are dis

tracted by others and learn best alone while others are most effective 

with peer learning or teacher directed study. 

The physical elements which affect learning include strength of 

perception, need for intaike (smoking, eating, etc.), time of day, and 

need for movement. D\inn and Dunn report that 20 to 30 percent of school 

age children learn best auditorially. Other studies suggest that the 

majority of learners achieve more effectively through auditory stimuli 

from adolescence and older. 
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jL3egsiJ.u?"rs -srs* e.-̂ 'tegorized into incremental, intuitive, sensory, emo-

- : -. damaged, and eclectic, with variations of these 

modes. The incremental learner learns step-by-step; the intuitive 

learner is unsystematic in gathering infoirmation and learns by sudden 

bursts of insight; the sensory specialist uses one sense predominantly 

while the sensory generalist gathers input from all senses; the emotional 

learner works best in an emotionally charged atmosphere in a learning 

environment with color, action, and lively discussion, while the emo

tionally neutral learner pays objective attention to a task and prefers 

an intellectual and unemotional learning environment. Structure affects 

learning style preference - the explicitly structured learner requires 

limits and goals that define acceptable behavior; the learner who prefers 

open-ended structure chooses an environment which allows for diversity 

and exploration. The damaged learner suffers from a wounded self-concept 

and social competency. This disability is imposed on the student's 

learning style in that learning is avoided while pretending to comply 

with learning objectives. The eclectic learner has the ability to shift 

learning styles to meet task needs (Fischer & Fischer, 1979). 

Serialism vs. Holism 

Pask's (1976) serialism versus holism construct categorizes how the 

learner structures the learning situation. The serialist tends to break 

._3k into smaller, well-ordered increments while the 

global approach, searching out relationships and 

/ — \ 
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make necessary links. The holist has many goals 

opics at one time while the serialist has one goal 

The strength of the holist is global comprehen-

— -,_h of the serialist is procedure building operations 

(Entwhistle, 1978; Packer & Bain, 1978; Pask, 1976). 

Cognitive Style Mapping 

Hill's Cognitive Style Mapping model uses eighty-four elements of 

preferred learning style which are categorized as theoretical and quali

tative. The theoretical category includes auditory and visual elements 

further divided into linguistic and quantitative. The qualitative clus

ter includes sensory, programmatic, and cultural elements. The results 

of this inventory provide a "map," a precise model for the student's 

preferred learning style (Claxton & Ralston, 1978; Mullaly, 1977; Sims 

& Ehrhardt, 1977). Sailor (1976) factor analyzed Hill's model and dis

covered a number of variables which seem to be of little value when 

identifying cognitive style. 

Preceptive/Receptive -
Systematic/Intuitive 

Another learning strategy is one which examines two dimensions 

(assimilation and planning) - McKenney's preceptive/receptive and syste

matic/intuitive dimensions of cognitive style. The preceptive learner 

receives new information in terms of its relationship with larger con-

' • •• '' " ceptive student tends to focus on the details of the 

In solving problems the systematic student structures 

ecific way in order to work logically to its solution. 
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The intuitive problem solver tends to try a variety of modes until one 

method appears to work best. The systematic learner prefers a lecture 

and the intuitive opts for small discussion and question and answer 

groups (Claxton & Ralston, 1978) . 

Mamn Model 

The Mann model categorizes student responses in terms of learning 

and social interaction; the categories include students who are compliant, 

anxious-dependent, discouraged, independent, heroes, snipers, attention 

seekers, and silent. Compliant students conform to the rules, the direc

tions of the teacher; they willingly perform assigned tasks. Anxious-

dependent learners feels compelled to obey authority and require accep

tance and permission to perform. Because of intense need for 

reinforcement, threat of punishment serves to motivate such students. 

Discouraged learners feel unworthy and are generally negative in their 

view of self and others. Independent learners view the class from a 

somewhat detached and objective perspective; they think critically and 

tend to separate learning activities from social interaction. Heroes 

see themselves as somewhat superior to the rest of the class. They 

exhibit no feelings of threat by disagreeing with the teacher or other 

students and tend to feel oppressed by authority figures. Snipers do 

not have the high esteem of heroes and behave in a hostile, defensive, 

and openly aggressive manner. They frequently refuse to get involved 

with the class. Attention seekers prefer socialization to work; they 

have high acceptance needs. Silent students feel helpless and unable 
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to cope with the fear of failure. They can be angry and defensive but 

primarily are simply quiet (Claxton & Ralston, 1978). 

Gr as ch- Re i chmam 

The Grasch-Reichmann model categorizes learning styles as 1) inde

pendent or able to work alone but also able to work with others, con

trasted with dependent, needing permission to do; 2) collaborative, 

viewing learning as a sharing and cooperative venture, and competitive 

seeing learning as a win-lose situation; 3) the participant takes an 

active role in class learning; the avoidant refuses to participate in 

the process (Claxton & Ralston, 1978). 

Leveling vs. Sharpening 

Leveling versus sharpening is related to the manner in which the 

learner assimilates new information. The leveler tends to see similar

ities in new information to old while the sharpener magnifies differ

ences and does not tend to confuse similar elements (Ausburn & Ausburn, 

1978; Messick, 1976) , 

Constricted vs. Flexible Control 

A cognitive style related to the ability to deal with interference 

is the model of constricted versus flexible control. A constricted learn

ing style is characterized by susceptibility to and distraction by intru

sive amd irrelevant information or interference, while a flexible 

learning style is typified by the ability to selectively control such 

interference (Ausbum & Ausburn, 1978; Messick, 1976; Santostefano and 

Paley. 1964). 
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Tolerance for Unrealistic Experiences 

A tolerance or intolerance for unrealistic or incongruous experi

ences constitutes a dimension of cognitive learning style. The tolerant 

learner is more readily able to accept information which is inconsistent 

with previous experience. The intolerant style is characterized by an 

inability to accept information contrary to convention (Ausburn & 

Ausbum, 1978) . 

Risk-Taking vs. Cautious 

Kogan and Wallach's (1964) risk-taking versus cautious learning style 

relates to the learner's willingness or lack of willingness to take 

chances and be exposed to risky situations. Risk-takers prefer low 

probability with high pay off to high probability with low pay off. 

Cautious learners, on the other hand, prefer high probability with a lew 

pay off to low probability and high pay off (Ausburn s Ausbum, 1978) . 

Cognitive Complexity vs. Simplicity 

Cognitive complexity and cognitive simplicity refer to the learner's 

tendency to view the world in a differentiated or consistent way. The 

conceptual system of the cognitively complex learner is discriminated, 

multidimensional, and flexibly integrated. The leamer is attuned 

to diversity, conflict, and inconsistency and can handle cognitive dis

sonance with ease. The conceptual system of the cognitively simple 

leamer is firmly integrated, emphasizes similarities, and uses fewer 

dimensions or broad categories in sorting information (Ausbum S Ausbum, 

1978; Even, 1978). 
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Relational conceptualizing is characterized by the consistent use 

of a theme or of relationships among elements to form concepts. Analytic-

descriptive conceptualizing involves concept formation by analyzing and 

describing elements. Categorical inferential conceptualizing entails 

categorizing or inferring class membership. It appears that these 

styles of conceptualization are developmental; young children use the 

relational conceptualizing mode, older children and young adults use 

analytic-descriptive conceptualization, and older adults rely on 

categorical-inferential conceptualization (Even, 1978). 

Sensory Modalities 

Sensory modality preferences relate to the learner's reliance on 

the kinesthetic, visual, and auditory modes. Developmental in nature, 

the learner shifts from a kinesthetic modality (physical thinking) to a 

visual preference and, in adulthood, to an auditory (verbal) madality. 

Adult learners are also able to function in all three modalities in a 

parallel fashion as well as more able to integrate information from the 

less preferred modalities. An adult is more likely to prefer learning 

verbally but can coordinate and reinforce this verbal preference with 

activities which are visual or motor (Even, 1978^. 

Brittain (1970) identify a cognitive style which dis-

visual and haptic perceptual styles. The visual 
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learner prefers visual stimuli and processing modes, and the haptic 

learner prefers kinesthetic, sensory stimuli (Ausburn & Ausburn, 1978). 

Scanning vs. Focusing 

Using a visual medium, Santostefano and Paley (1964) recognized that 

some learners (scanners) perceive a visual display in an unsystematic 

fashion, while others (focusers) direct their attention in an orderly 

fashion. 

Broad vs. Narrow Categorizing 

In this dimension of learning style the broad categorizer has fewer 

categories with greater n\imbers of items in each, perceiving similarities 

between elements. The narrow categorizer has fewer items in more cate

gories, differentiating each with greater scrutiny (Ausburn & Ausburn, 

1978; Messick,1976). 

Learning Modalities Inventory 

In order to assess the student's learning style the student responds 

on a five-point scale to twenty-eight affirmative statements concerning 

cognitive preferences (Lepke, 1978; Papalia, 1977) . 

Paragraph Cong?letion Method 

In this model the student completes a paragraph on six specific 

topics. The responses are evaluated in order to assign students to one 

or more of four developmental levels of conceptual maturity (Hunt, n.d,; 

Lepke, 1978), It appears that this model seeks to establish conceptual 

sophistication rather than the mode of perceptual processing. 
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Kolb's Learning Style Inventory 

Kolb's LSI (1976) categorizes learners as convergers or divergers, 

assimilators or accommodators, Students who are convergers are cognitive 

simplifiers who look for simple answers quickly. They tend to be task 

rather than people oriented. The converger is able to apply theory to 

practical situations, is unemotional, has technical interests, does well 

on standardized tests, and prefers things to people, Divergers prefer to 

look at problems from a multitude of perspectives and search for creative 

solutions. They tend to be person rather than task oriented. The diver

ger is imaginative, emotional, can brainstorm well, generates ideas, and 

prefers people to things, Assimilators are theory-based problem solvers 

who can perceive the whole as the sum of its various parts. They tend 

to be less practice oriented and more abstract oriented. The assimilator 

uses inductive reasoning, cam create theoretical models, and prefers 

ideas to people, Accommodators prefer doing to theorizing and work best 

when able to work in new and risky situation. The accommodator is action 

oriented, intuitive, uses trial-and-error learning, and adapts to immedi

ate circumstances. 

Significant Properties 

Cognitive styles possess certain significant properties which are 

characteristic and intrinsic to their nature. 

Stability 

Cognitive styles are stable across both time and tasks. Although 

absolute levels of cognitive style factors may vary with age, the 
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relative style remains the same, A field dependent learner may become 

more field independent with maturation, but when compared with learners 

of the same age group, the learner will still be relatively field depen

dent (Inabinette, 1979; Kagan et al,, 1964; Scott, 1973; Witkin, 1973; 

Witkin et al,, 1967, 1977a), Witkin and associates (1967) conducted 

what has become the landmark study on the stability of cognitive style. 

In a longitudinal study of field-dependence-independence, subjects were 

followed from eight to twenty-four years of age. In terms of both abso

lute and relative stability, test-retest scores had a significant corre

lation and mean scores were not significantly different. For both males 

and females there appeared a trend toward greater field independence until 

age seventeen at which time a leveling occurred. At some point between 

age twenty-four and older a trend toward field dependence developed. 

Witkin concludes that this is expected since field independence seems 

to reflect a strongly developed sense of self-identity and autonomy, 

Kagan et al, (1964) observed a similar stability and noted that with age 

there is a similar increase in analytical cognitive style from a rela

tively global approach. Scott (1973) confirms Kagan's findings, Kolb 

(1976) reported that a curvilinear relationship between cognitive style 

and age exists. As one grows older there is a slight tendency toward 

increasing abstractness and active orientation. After thirty-five the 

active orientation tapers off toward more reflective orientation. 

Resistance to Training 

Although cognitive styles tend to remain stable over the years, this 

-lat they may not be altered by training. The 
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Witkin group (1977a) describes cognitive styles as deeply ingrained qual

ities which, like personality traits, are learned in early childhood and 

are highly resistant to change (Ausburn & Ausburn, 1978) , However, they 

may be modified as they are learned originally. Some research studies 

suggest that cognitive styles may not be as pervasive a factor for adults 

as they aure for children. Evidence suggests that adults have learned 

adaptive methods and can draw on a variety of learning styles (Coop & 

Sigel, 1971; Scott & Sigel, 1965) . Research concerning adaptability of 

children's styles is conflicting; Scott and Sigel (1965) report that cog

nitive styles can be modified somewhat by teaching methods at the fourth 

and sixth grade level, and Robbins (1976) reports significant changes in 

cognitive styles after years of education and training. Using the Group 

Embedded Figures Test (GEFT) to determine the degree of field-dependence-

independence amd intervention activities which were intended to develop 

memory and retention, reasoning and thinking, and problem solving skills, 

Marino (1978) discovered that specific training of cognitive functions 

can increase the abilities of individuals to learn various kinds of 

siobject matter. She concludes that instructional intervention can result 

in a cognitive style change. Administering Kagan and Krathwohl's Learn

ing Strategy Questionnaire (LSQ) which measures the construct of scan

ning and focusing, Copenhaver (Winter, 1979-1980) discerned that students 

do not change learning styles from one subject area to another, nor do 

they recognize the need to do so. 
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Related Variables 

A review of the literature on cognitive styles revealed several 

variables which are investigated in relation to cognitive styles. These 

include intelligence, achievement, sex, culture, and career 

differentiation. 

Intelligence 

It is generally conceded that general intelligence is distributed 

across all cognitive styles and that there is no significant relationship 

between the two (Ausburn & Ausburn, 1978; Gray, 1969; Marcus, 1979; 

Marino, 1978; Robinson & Gray, 1974; Witkin, 1973; Witkin et al,, 1977a), 

Using Dunn and Dxinn's Learning Style Inventory with seventh grade students, 

Marcus (1979) found a variety of learning styles in each ability group 

(above average, average, and below average), Ausbum and Ausbiirn (1978) 

report that cognitive style has only a minimal relationship to intelli

gence. The correlations which have been found are too small to be sig

nificant and account for only a small percent of variance m cognitive 

style. Although it appears that IQ is not related to cognitive style, 

research studies suggest that perhaps cognitive style may measure a 

facet of intelligence which standardized intelligence tests have not 

tapped. The paper and pencil tests of field independence do not measure 

a factor which is totally different from general intelligence and spatial 

ability (Robinson & Gray, 1974; Satterly, 1976; Vernon, 1972) , Using two 

paper and pencil tests for measuring field-dependence-independence, the 

Embedded Figures Test (EFT) and Gottschaldt's Simple Figures Test 

(Thurstone, 1944), an analytic cognitive style preference test, a math 



30 

comprehension test, an English comprehension test, vocabulary test, and 

three tests to evaluate spatial ability, a verbal intelligence test, 

and a general ability test, Satterly (1976) found considerable overlap 

in variance between field independence and verbal i.atelligence. Although 

knowledge of cognitive style does not allow for appreciably accurate pre

diction of IQ, there is some relationship between field independence and 

math and spatial ability. Extreme field dependence seems to hinder high 

math performance. Gray (1969) found cognitive style unrelated to intel

ligence, but noted that fifth grade children of high IQ tended to use 

an analytical cognitive style, and low IQ, nonanalytical (relational) 

style. Somewhat contradictory to these findings. Coop and Sigel's (1971) 

study found no significant relationships between cognitive style and IQ 

for girls, but noted some significance for boys on nonverbal IQ tests. 

Achievement 

The interaction of achievement with cognitive style is examined in 

terms of general achievement and achievement in specific academic areas. 

General achievement. There is conflicting evidence that learning 

style is related to achievement when achievement is measured as perfor

mance on general achievement tests or as grade point averages, and when 

the interaction of other influencing variables is removed. Research 

supporting a relationship between cognitive style and achievement is 

reported by Ausburn and Ausburn (1978), Robinson and Gray (1974), and 

Wagner and Wilde (1973) , Robinson and Gray (1974), using fifth grade 

children, found that cognitive style does predict school performance and 

ar?h-i«=v<=mpni-- wannoT- =r,{3 Wilde (1973) used four dimensions of cognitive 
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style with different age, ethnic, and socioeconomic groups and discovered 

that academic successful children and children who demonstrated a signif-

icamt amount of achievement motivation were significantly more field in

dependent, more reflective, more analytic, and revealed more internal 

locus of control than academically unsuccessful children, regardless of 

age, ethnicity, or SES. These students were described as autonomous 

learners. Martens (1977) found community college students who scored 

below the thirty-third percentile had greater frequency of field depen

dence than those who scored above the sixty-seventh percentile (Roueche, 

1979). 

Niles and Mustachio (1978) report a statistically significant rela

tionship between awareness of one's cognitive style and general achieve

ment. Using 90 community college students from the Woodbridge Campus of 

Northern Virginia Community College, the authors found that students who 

had both group and individual interpretations of their personal cognitive 

styles (using Hill's Cognitive Style Mapping) scored higher on self-concept 

posttests. Based on the assumption that self-concept affects academic 

achievement, it was concluded that, by extension, personal knowledge con

cerning cognitive style, therefore, can improve academic performance. 

Less significant correlations were reported by Berzonsky and Ondrako 

(1974), Dijnn and Price (1980), Gray and Knief (1975), Stratton (1978), 

and Witkin et al, (1977b), In a longitudinal study with college students 

(583 men and 633 women), Witkin and associates (1977a, 1977b) reported a 

correlation between cognitive style and GPA of ,08 for men and ,05 for 

women. The authors found support for the hypothesis that students would 



32 

.,„,... «. r. ...̂ r̂ -""els of achievement in courses in their major when 

" -""" '-" " cognitive style, but the relationships between 

style were too low to be of practical value. Dunn 

ctixu frice uyauj report that the learning styles of gifted students are 

somewhat different than those of non-gifted students. Berzonsky and 

Ondrako (1974) cite nonsignificant relationships between cognitive style 

and logical reasoning, but found that reflective students out-performed 

impulsives. Low correlations between cognitive style and school achieve

ment were reported by Gray and Knief (1975). 

Some investigations assert that there is no relationship between cog

nitive style and general achievement. Using college students, Gatewood 

(1971) found no concordance between cognitive style and achievement; 

Koscierzynski (1980) reported no relationship between cognitive style and 

achievement, using cognitive style mapping on high school vocational in

dustrial students. Cross (1976) contends that there is no relationship 

between cognitive style and achievement but believes that traditional 

education favors the field independent and the analytical skills charac

teristic of that learning style. Pask (1976) also reports an institu

tional bias toward the serial approach which requires single goals and 

working tasks in testing. 

Achievement in specific academic areas. Unlike the lack of agree

ment concerning the significance of the relationship between cognitive 

style and general achievement, research studies overwhelmingly support 

. . cognitive style is significantly related to achieve-

; ;:\ graeexsic subject areas (Ausburn & Ausburn, 1978; Bieri et al. , 
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1970; Feij, 1976; Lopez et al., 1979; Satterly, 

. .--.neman, 1971; Witkin et al., 1977b). Even in those 

show a statistically significant relationship, the 

results invariably tended to go in this direction. 

Field independent students were found to perform better in mathe

matics, science, architecture, and engineering (Bieri et al., 1958; 

Dubois & Cohen, 1970; Feij, 1976; Witkin et al., 1977a, 1977b). Few 

studies were found which examine the academic areas in which field depen

dent students may be expected to excel. Explanations include the rela

tive recency of the discoveries concerning the social orientation of 

field dependents, the lack of research focused on field dependency, and 

the difficulty of developing adequate measures of achievement in content 

that is less defined and delineated (Witkin et al., 1977a). 

Impulsive students are likely to underachieve in mathematics and 

science (Feij, 1976). Using Kagan and Krathwohl's scanning and focusing 

cognitive style dimension, Tines (1973) reported that scanners did better 

in English and focusers did better in math and foreign languages. Wine-

man (1971) and Lopez et al. (1979) cite a relationship between field 

articulation (field-dependence-independence) and reading ability. 

Vocational achievement, as specialzed academic achievement, is con

sistent with expectations. Although little has been done in this area, 

studies tend to demonstrate consistency between cognitive style and 

,r^^-.-t--i ^^r,^ /r̂ r̂ -p-̂ ssional evaluation. Architects selected as creative by 

to be field independent, while psychiatric nurses 

....̂  .vere field dependent. 
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Kolb (1979) investigated the relationship between learning styles 

and achievement when students' cognitive styles fit the major,they had 

selected. Using cumulative grade point averages, each of the four iden

tified learning styles, Accommodator, Assimilator, Converger, and 

Diverger, was examined to see if majors with cognitive styles which fit 

the academic area made higher grades, With the exception of Divergers 

and humamities students, Accommodators, Assimilators, and Convergers 

matched with appropriate academic areas all performed at a higher level 

than students whose learning style did not fit their major area. 

Sex 

There is consistent evidence that a small but persistent relation

ship exists between cognitive style and sex (DeRussy & Futch, 1971; 

Fiebert, 1967; Frehner, 1972; Greenwald, 1968; Harren et al,, 1978; Kolb, 

1976; Ramirez & Price-Williams, 1974; Robbins, 1976; Robinson S Gray, 

1974; Witkin et al., 1977a). Witkin's group (1977a) and Greenwald (1968) 

report that adult women tend to be field dependent and adult men, field 

independent, Greenwald (1968) and Witkin (1968) observed the women who are 

field dependent tend to fill traditional sex roles and score high on 

femininity scales, while field independent women tend to favor an intel

lectual role and score higher on masculinity scales. Harren et al, (1978) 

did not discover a direct effect of gender on cognitive style or decision 

making processes, but report that gender did affect sex role attitudes 

which did, in turn, affect decision making. 

In an effort to add to the research supporting the field dependency 

^4= ,.,^,r,^^ r-j «>,«..-<- nnt^-i) examined the relationship between selected 
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dimensions of masculinity-femininity and cognitive style. He discovered 

that these dimensions were significantly related to cognitive style, 

especially among women. Items whose content was associated with pity and 

feelings of disgust were those most related to field dependence. 

Frehner (1972) found sixth grade females to be descriptive global and 

males to be relational-contextual, Kolb (1976) reports that women tend 

to score higher on the Concrete Experience (CE) dimension while men score 

higher on Abstract Conceptualization (AC), No significant differences 

were identified between men and women on the active/reflective dimension. 

Evidence now appears to suggest that it may be sex differences that 

override the effects of cognitive style on career differentiation. There 

appears to be a tendency for field dependent and field independent learn

ers to select predictable careers, but this tendency may be affected more 

by sex than by cognitive style differences. Sex role stereotyping may be. 

more influential on career choice than cognitive style preference. More 

accurate evidence examines the interrelationships between sex, career 

choice, and cognitive style. Women who select nontraditional careers 

are more field independent than those in traditional feminine roles 

(Witkin et al., 1977a). 

Lockheed (1977) examined the effects on social interaction in male-

female task groups as related to field-dependence-independence. Field 

dependent males were more active and influential than field dependent 

females. This study reported no differences between males and females 

on the field independent dimension. 
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Culture 

It is hypothesized that learning style dimensions are clearly re

lated to such culturally imposed values as conformity, strong group 

identity amd family unity, authoritarianism, strict child-rearing prac

tices, amd discipline. Research indicates support for this hypothesis 

(Ausbum & Ausburn, 1978; Buriel, 1978; Cross, 1976; Ramirez & Price-

Williams, 1974; Witkin & Berry. 1975), Those cultures with traditional 

values, which emphasize family respect, group identity, narrow role defi

nition, and religious authority, tend to more field dependent than groups 

which encourage individual identity, question convention, and which have 

less rigidly enforced values. Women tend to be more field dependent 

tham men in such cult\ires. This is not surprising in view of the per

sonality trad.ts which are strongly reinforced for these women. Even in 

the Western culture, women are socialized to be more dependent and nur

turing while men are expected to be independent and analytical (Cross, 

1976). Traditional cultural groups which have become assimilated into 

a heterogeneous culture are less field dependent than groups which have 

maintained strong cultural ties (Ausburn & Ausburn, 1978; Buriel, 1978; 

Ramirez & Price-Williams, 1974) , Castaneda and Gray (1974) assert that 

bicultural children who can fvmction well with the demands of two socio-

cultural systems are also able to perform with both field dependent and 

field independent cognitive styles. This study contradicts Witkin and 

others but provides no empirical evidence to support its claim. 

Ethnicity. Recognizing that ethnicity is a dimension of culture, 

it is expected that ethnicity would be related to cognitive style 
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(Cardenas & Cardenas, n.d,; Kagan & Zahn, 1975; Mebane & Johnson, 1970; 

Ramirez & Price-Williams, 1974; Robbins, 1976; Roueche et al., 1979; 

Samders et al., 1976). Several research studies indicate that Mexican 

Americans are more field dependent than Anglo Americans (Kagan & Zahn, 

1975; Ramirez & Price-Williams, 1974; Sanders et al., 1976). Ramirez 

and Price-Williams (1974) report Mexican American and Black children 

more field dependent than Anglo American children; Kagan and Zahn (1975) 

observe that the more field dependent Mexican American students score 

lower on reading and math achievement tests; Robbins (1976) reports a 

significant difference between blacks and white college students, using 

Cognitive Style Map Q Sort; and Mebane and Johnson (1970) found Mexican 

boys and Anglo American girls to be more field independent than Mexican 

girls. One study was found which refutes the findings that Anglo Ameri-

cam children are significantly more field independent than Mexican 

American children. Using two groups (Anglo American and Mexican American), 

both from lower SES, and whose primary language was English, Buriel (1978) 

administered three measiores of field-dependence-independence and did not 

find a significant difference in the learning styles of Anglo American 

and Mexican American children. The author contends that the difference 

in results is a function of instrumentation, that other studies have used 

only one or two measures to demonstrate the greater propensity for a 

field dependent cognitive style among Mexican American children when 

compaured to Anglo American children. 

Ten Houten (1976) and associates (Ten Houten et al., 1976) report 

appositional (right brain hemispheric specialization) among blacks and 
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Hopi Indiams and prepositional (left brain) tendencies among whites. Ten 

Houten hypothesizes that dominant classes are prepositional (abstract, 

logical, systematic, instnomental, and manipulative) and the dominated 

are appositional. 

Socioeconomic status. Another dimension inherent in culture is SES. 

Gray (1969) observed that higher SES fifth graders tended to use an 

analytical cognitive style. Although only peripherally related to cogni

tive style, achievement motivation and locus of control were observed as 

higher for middle class children than for lower class children, regardless 

of age or ethnicity. 

Career Differentiation 

Academic interests and college major. Educational choices, college 

majors, are affected by academic performance in specific subject areas, 

and consequently are affected by cognitive style. In a longitudinal 

study conducted by Witkin (1973), it was discovered that field indepen

dent students chose analytical careers in math, science, engineering, 

etc., while more field dependent students chose careers that included 

much more interpersonal interaction. Studies (Chung, 1966; Deines, 1974; 

DeRussy & Futch, 1971; Feij, 1976; Frehner, 1972; Osipow, 1969; Witkin, 

1973, Witkin et al., 1977a, 1977b) reveal that field independent students 

are likely to major in science, mathematics, art, experimental psychology, 

engineering, and architecture, while field dependent students select 

liberal arts, sociology, hiamamities, languages, social work, religion, 

education, clinical psychology, writing, and nursing. Cognitive styles 

suggest educational predilection in that while field dependent subjects 
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favor humam involvement and subject areas which feature human content, 

field independent students select less personal, more abstract sxibject 

content. Frehner (1972) reported that field independence and the descrip

tive cognitive style were compatible with math concepts, and field depen

dence and relational-contextual cognitive styles were not. Similarly, 

impulsive students are less satisfied than reflective students with 

science as a major (Feij, 1976), Using Kolb's LSI, a correspondence be

tween cognitive style and academic specialization can be seen. Under

graduate business majors tend to have accommodative learning styles 

(concrete, active), history, English, political science, and psychology 

majors have diverger learning styles (concrete, reflective), nursing and 

engineering majors fall in the converger quadrant (abstract, active), 

amd economic, mathematics, sociology, and chemistry majors are assimi

lators (abstract, reflective) (Kolb, 1976; Kolb & Plovnick, 1977). 

These individual cognitive style differences could be observed very early 

by academic choices; field independents chose additional advance math and 

science electives in high school (Witkin, 1973) . Only one study (Gate-

wood, 1971) denied a relationship between college major and cognitive 

style. 

Witkin et al.(1977b) report no significant correlation between ini

tial college major and cognitive style but a significant correlation 

between final college major and cognitive style. The authors discovered 

that students who chose a career field incompatible with their cognitive 

style were likely to change majors to a more appropriate one and abandon 

fields which are inconsistent. Field independents make career choices 
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early with little difficulty, while field dependents tend to remain un

decided longer. The difficulty in articulating specific vocational goals 

is not one related to verbalizing abilities. Both field dependents and 

independents perform equally well on tests assessing verbal skills. 

Evidence to support the assertion that field dependents are somewhat 

slower to articulate specific career choices is suggested in Witkin's 

(1973) study of career shift. It appears that there is greater shift 

from math and science than from social science and humanities. The shift 

can be accounted for by the large numbers of field dependents in the 

shift which suggests that the field dependent learner discovers the mis

match in career choice somewhat later than field independents, 

Kolb (1979) poses a rationale for the relationship between cognitive 

style preference, college major and career choice. He asserts that the 

inquiry norms of diverse academic disciplines necessitate specific appro

priate learning styles. It is not the content of a discipline which 

gives rise to a specific cognitive style but the norms which govern the 

criteria for discovering truths and communicating and using these truths. 

These norms and the pressures to conform to them over time have produced 

a fairly consistent and impermeable, homogeneous disciplinary culture 

which corresponds to student orientations to learning. In other words, 

the academic discipline selected by the college student on the undergrad

uate level is a major factor which shapes and molds the student's learn

ing style either by influencing the selection of major or by the 

socialization process while learning in that discipline. Using the 

indices of abstract/concrete and reflective/active, Kolb discovered 
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patterns of relationships among academic fields which shared similar 

inquiry processes. The science and mathematics professions discover 

truth by amalyzing the component parts that comprise the whole, while 

the social fields use an inquiry strategy which is based on truth as a 

gestalt, the whole being greater than the sum of its parts. Within these 

two general areas, considerable variation exists among disciplines. 

Clinical psychology requires human interaction skills, experimental psy

chology emphasizes objective scientific inquiry skills, and industrial 

and educational psychology emphasize practical application skills. 

The student's learning style is a result of accentuation of personal 

skills and interests. It is a product of the interaction between aca

demic choices and socialization; the student selects academic areas based 

on a personal disposition to learn in a consistent manner, and the learn

ing norms typical of that discipline in turn reinforce the personal cog

nitive style, 

Career choices. Studies of subjects already in professional fields 

show that career choices are likely to be consistent with cognitive 

style (Chung, 1966; DiStefano, 1969; Gamett, 1978; Kolb, 1976; Kolb & 

Plovnick, 1977; Osipow, 1969; Witkin, 1973; Witkin et al,, 1977a, 1977b), 

Math and science teachers, airline pilots, engineers, and architects are 

likely to be field independent, while social workers, social studies 

teachers, counselors, salespersons, and managers are more often field 

dependent (DiStefano, 1969; Witkin, 1973; Witkin et al,, 1977b), Because 

of an obvious social orientation, field dependents tend to favor areas 

where human contact is a central feature, whereas field independents 
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favor more solitary working conditions, Field independents show interest 

in careers where their cognitive skills are utilized - competence in 

articulation or analysis and structuring. This includes physicists, 

chemists, biologists, architects, engineers, physicians, dentists, psy

chiatrists, production managers, carpenters, forest service personnel, 

farmers, mechanics, and artists. Field dependents also demonstrate 

skills in pairticular areas and select vocational/professional careers 

which are consistent with these skills. Their people orientation and 

social skills are frequently expressed in the helping professions such 

as elementary school teachers, ministers, probation officers, rehabili

tation counselors, and social workers. The skills of field dependents 

also occur in the persuasive and administrative domains and include such 

examples as salespersons, personnel directors, school superintendents, 

directors of chambers of commerce, and YMCA directors (Witkin et al,, 

1977a), Osipow (1969) reports cognitive style differences among the 

nursing and health related professions. Nurses and special education 

teachers are field dependent while home economists and dental hygienists 

are field independent. 

Other studies examined the relationship between cognitive style and 

other variables related to career choice. Gamett (1978) reported the 

predictive effect of learning style preferences on expressed career 

choices for community college students. As may be expected, field depen

dents are inclined to select careers favored by their peers (Linton, 1952; 

Witkin, 1973), Kolb (1976) reports that when there is a mismatch between 

learning style ar.d career field, the individual will either change or 
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leave the field. Using the Kuder vocational interest inventories, Chung 

(1966) observed a significant relationship between cognitive style and 

academic interest but not between cognitive style and vocational identi

fication. As has already been discussed, sex is a determinant factor in 

the field-dependence-independence dimension of cognitive style. When 

considered in relation to career choice, it is not surprising that Witkin 

(1973) discovered field dependent women in education and field indepen

dent men in math and science, 

Other Investigated Variaibles 

Few related variables, other than those already examined,have been 

investigated with regard to the adult leamer. Exploring the relation

ship between self-concept, study habits and attitudes, and awareness of 

lack of awareness of preferred cognitive style. Young (1974) foxind a 

significant difference between self-concept and learning style awareness 

in the expected direction - students aware of their own learning style 

scored higher on the Tennessee Self Concept Total Positive Scale. 

Kopfstein (1973) observed no relationship between cognitive style, as 

measured by Kagan's Matching Familiar Figures Test (impulsivity/reflec

tivity ), and the risk-taking behaviors of fourth grade children. Mclntire 

and Dreyer (1973) noted that although both the Rotter's Internal-External 

Control Scale and the Group Embedded Figures Test use similar descrip

tors in characterizing external/field dependent and internal/field in

dependent persons, both are independent psychological constructs which 

measure different things. In the discussion on achievement it has 

already been observed that Wagner and Wilde (1973), using locus of 
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control and field articulation, reported that academically successful 

students were field independent, reflective, analytical, and exhibited 

an internal locus of control. Blosser (1971) states that there is 

probably no relationship between need to achieve and cognitive style. 

Effects of Matching 

It is clear that students' cognitive styles affect their learning 

and it is safe to assume that teachers* cognitive styles influence their 

teaching modes. How these styles match or mismatch may not only deter

mine how they get along and how each is perceived, but may also have 

important consequences for the learning process (Witkin, 1973), This 

issue of matching learning-teaching styles is one which is not fully 

resolved. Though most of the evidence supports matching in terms of im

proving student performance and teacher-student relationships (Coop & 

Sigel, 1971; DiStefano, 1969; Dunn & Dunn, 1979; Grieve & Davis, 1971; 

James, 1973; Kagan, 1965; Lange, 1972; Nunney, 1978; Packer and Bain, 

1978; Pask, 1976; Saracho & Spodek, 1981; Strattan, 1978; Witkin, 1973; 

Witkin et al., 1977a), others report no significant differences in stu

dent achievement with matching (Bunt, 1978; Coop & Brown, 1970; Fragale, 

1969; Tines, 1973), while yet others have reservations about the wisdom 

of matching learning and teaching styles (Bengston, 1979; Cross, 1976; 

Frederick, 1970; Gray, 1974; Gregorc, 1979). 

Matching teaching-learning styles is reported to improve students' 

performance (Cross, 1976; Grieve & Davis, 1971; James, 1973; Lange, 1972; 

Nunney, 1978; Packer & Bain, 1978; Pask, 1976; Strattan, 1978; Witkin, 
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1973; Witkin et al., 1977a). Using an expository and a discovery method 

for teaching geography to extremely field dependent or field indepen

dent ninth graders, it was discovered that the field dependent students 

learned more with a teaching method consistent with the students' social 

orientation and learning style (Grieve & Davis, 1971; Witkin, 1973). 

Pask (1976) reports that, when given a choice, students consistently 

prefer a specific learning style and when matched to a similar teaching 

situation, students learn much more quickly and retain the information 

longer. Mismatching leads to inferior performance and failure to under

stand the basic principles underlying the subject matter. When matched. 

Packer and Bain (1978) discovered that both field dependent and field 

independent students performed significantly better on objective tests 

with the influence of matching less significant for field independent 

students. The authors suggest that in an area where field dependent 

students historically reveal a disadvantage (mathematics), matching stu

dents' and teachers' learning styles may eliminate some of this handicap. 

Matching nursing students and nursing faculty in terms of cognitive 

styles resulted in higher mean final exam scores (Lange, 1972). James 

(1973) reports that extreme field dependent teachers gave the highest 

grades to field dependent students and extreme field independent teach

ers gave highest grades to field independent students (Witkin et al,, 

1977a). Witkin interprets these findings to suggest that teacher evalu

ations may have been a result of greater interpersonal attraction, but 

that they may also reflect better student performance. Students whose 

learning styles match those of their teachers may not only like their 
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teachers more but may simply perform at a higher level for these teachers. 

Somewhat more enthusiastic, Nunney (1978) reports that matching students 

and teachers with Hill's Cognitive Style Mapping facilitates a 90 percent 

success level; no proof to that effect was provided. 

Not only do matched students perform better but they consistently 

rate teachers higher. Matching extreme field dependent students with 

extreme field dependent teachers tended to produce mutually positive per

ceptions for both students and teachers, whereas mismatching produced 

negative student and teacher descriptions. Matched students saw their 

teacher positively and teachers, their students (DiStefano, 1969; James, 

1973; Witkin, 1973) , Students and teachers with matched cognitive 

styles got along better because of shared contexts (foci) of interests, 

similar characteristics, and similar commiinication modes (Witkin, 1973), 

Packer and Bain (1978) observed significantly higher teacher ratings but 

found no significance in teachers' rating of students when matched. 

They also report that when measuring accuracy of prediction concerning 

test performance, matched teachers were significantly more accurate in 

their prognosis than unmatched. The authors confess that this finding 

may have negative implications; teachers may be unable to adapt to or be 

less aware of differing or unmatched cognitive styles in students. 

Nursing students viewed the faculty more positively and found the lesson 

more enjoyable and less time consviming as a result of matching; they 

expressed a desire to have instructional choices for each subsequent 

lesson. Nursing faculty saw matching as a valuable tool and suggested 

continuation. They perceived the experience as improving communication 
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among faculty and increasing tolerance for behaviors which may have 

earlier been criticized (Lamge, 1972) , 

Empirical evidence reports some reservations about matching learner 

amd teacher cognitive styles. Cross (1976) offers alternatives to match

ing cognitive styles. Though she acknowledges that matching produces 

best results in terms of cognitive information processing, she contends 

that it may be advantageous for the learner to adopt another style, The 

field independent may need to work cooperatively with others, while the 

field dependent may benefit from being required to work on weak analyt

ical skills, Saracho and Spodek (1981) advocate the extension of both 

teachers' and learners' cognitive style repertoire by training which 

allows both to teach and respond in modes which are not consistent with 

preferred styles. Although it appears that cognitive styles are stable 

amd that retraining efforts have been unsuccessful, it is reasonable to 

attempt to prepare students to cope with unpreferred strategies that may 

allow the student to be more effective in specific situations. 

It is suggested by some cognitive style authors that flexibility 

and adaptability in students' learning styles to accommodate specific 

learning tasks combined with an eclectic teaching approach may be the 

better approach to dealing with cognitive style differences (Frederick 

& Klausmeier, 1970; Gray, 1974; Tines, 1973). Other research studies 

suggest that, although matching may be preferred, there are some prob

lems inherent in this strategy (Coop & Sigel, 1971; Dunn & Dunn, 1979; 

Gregorc, 1979; Pask, 1976), Dunn and Dunn (1979) suggest difficulties 

in matching because of failure of styles to cluster into simple 
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categories, because styles are not consistent, and because matching does 

not always guarantee an effective teacher, (It is assumed that the 

authors are referring to learning styles as defined by their own eighteen 

dimensional Learning Style Inventory.) Coop and Sigel (1971) point up 

the difficulties in developing individual models for instruction because 

of the variaibility of cognitive styles. Gregorc (1979) warns that diag

nosis of learning styles is not yet exact, that prescriptions based on 

such diagnoses must be tentative and ultimately contingent upon the 

learner's success in learning, that matching is dependent on the ability 

of both learner and teacher to adapt, and that teaching style must not 

be viewed as merely methodology. Though not a difficulty inherent in 

matching, Pask (1976) asserts that the strong institutional bias toward 

serial recall results in students who are skilled in one learning style 

not utilizing it because they find it more expedient to use another 

approach. Witkin and associates (1977a) support matching but also pro

pose some possible disadvamtages, A teacher-student cognitive style 

match may have very positive outcomes. Greater interpersonal attraction 

is likely to create an atmosphere which is very conducive to learning. 

The teaching techniques which are consistent with the teacher's cognitive 

style have been shown to be effective in improving the performance of 

matched students. However, a cognitive style match of teacher and stu

dent may also have some possible negative consequences. The stimulation 

of differing viewpoints makes a classroom more lively. The discussion 

approach used by field dependent teachers may satisfy the social needs 

of the field dependent student but may fail to provide the needed 
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structure. The field dependent student is likely to be more responsive 

to the corrective feedback characteristic of the field independent 

teacher. 

A few research studies found no significant effect of matching cog

nitive style on achievement or perceived satisfaction (Bunt, 1978; Coop 

& Brown, 1970; Fragale, 1969), Bunt (1978) reported no evidence that 

matching students to the degree of classroom structure, according to 

their cognitive styles or preference for structure, increased achievement 

or satisfaction. Developing a cognitive profile (a collective cognitive 

style) amd matching student and teacher learning styles had no effect on 

the educational process of commxmity college drafting students (Fragale, 

1969). (Only twenty-three students in two classes were used for this 

study.) Coop and Brown (1970) report no significant interaction between 

cognitive style and teaching method. However, the authors confessed to 

some inability in designing teaching methods which were specifically 

analytical or nonanalytical. The two methods used did not actually 

relate to a particular cognitive style; they were in reality geared to a 

fairly heterogeneous cognitive style group, A final study appears to 

reject the concept of an individual learning style altogether, Bengston 

(1979) contends that the field-dependent-independent construct is in

appropriate to measure learning style. How people respond in one par

ticular setting does not suggest that this reflects a consistent means 

of responding perceptually to all situations. It is also unlikely that 

humams differ siibstantially in their perceptual processes. The author 

asserts that matching teaching and learning styles makes no sense unless 
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it can be proven that mismatching causes harm. Limiting students so that 

field independents are not expected to discuss ideas and field dependents 

do not have to discover solutions to problems would be detrimental. 

Educational Implications 

Teaching Implications 

The research on cognitive styles has produced a new awareness of 

individual differences and the need for accommodating them. Cognitive 

style research has provided a clear picture of learning differences and 

the congruent teaching needs as well as the strengths of both learner's 

and teacher's cognitive styles. Witkin and associates (1977a) are recog

nized as preeminent in cognitive style research; they have suggested some 

practical classroom applications of cognitive style theory, implying the 

relationship between teacher and leamer. Other research studies lend 

support for this relationship (Cross, 1976; Fischer & Fischer, 1979; 

Ohnmacht, 1967; 1969; Packer & Bain, 1978; Wamer, 1970), 

Although learning styles do not appear to make an appreciable dif

ference in learning ability, field dependents tend to learn and remember 

material with social content better than field independents, Ruble and 

Nakamura (1972) report that field dependent children were more adept at 

perceiving and using social cues in learning than were field independents. 

This does not suggest that field independents are inferior in this abil

ity; because such skill seems to be a matter of attention and not intel

ligence , field independent learners can be taught to focus on social 

material. Since field independent students, those with an articulated 

learning style, tend to require internally directed goals and 
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reinforcement, it is understandaible that field independents perform at a 

higher level under intrinsic motivational conditions. However, when 

extrinsic motivation is introduced, the differences between performance 

of field dependents amd independents disappear. Students with an articu

lated cognitive style (field independents) are likely to analyze a body 

of subject matter when it is structured and to impose structure in a 

field that lacks it. Global learners (field dependents) seem unable to 

intuitively alter the field with mediational structuring processes, and, 

as a result, do not learn unstructured material as well as field inde

pendents. However, when the field is organized, the two learning styles 

do not differ in achievement (Witkin et al., 1977a). 

Educators generally prefer students to learn concepts rather than 

isolated facts. Because field dependents tend to use a spectator approach 

to concept attainment and field independents use an hypothesis testing 

technique, and if hypothesis testing is more valuable in concept forma

tion, it may be necessary to provide directions for using such an 

approach. It appears from the studies that field independent and field 

dependent learning approaches differ but do not necessarily differ in 

achievement. However, the circiamstances under which the learning tasks 

are staged can affect the learning outcome, and teachers may either adapt 

to different learning styles or help students find more effective means 

of learning (Witkin et al,, 1977a). 

Field independent teachers tend to show strengths in guiding and 

structuring student learning, prefer impersonal and more cognitive 

aspects of teaching, employ directive lecture and questioning methods. 
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emphasize objective standards for acceptable performance, use corrective 

feedback, amd are perceived by their students as teaching principles and 

not facts. Field dependent teachers' strengths lie in creating a warm 

and personal learning environment, they favor teaching situations which 

allow interaction with students, rank discussion as more important to 

good teaching, use democratic classroom procedures, encourage involvement 

by students in setting up group standards, encourage discovery, are 

student-oriented, provide positive reinforcement more often than negative 

or corrective feedback, and are perceived by their students as teaching 

facts. Differences in cognitive teaching styles do not relate to teach

ing competence nor do they relate to student achievement (Witkin et al,, 

1977a), 

Teachers' own cognitive styles tend to be reflected in their teach

ing style unless they are deliberately utilizing a non-preferred style. 

Cross (1976) describes the didactic teacher as content or subject-oriented, 

imposing a structure externally, and emphasizing "covering the material," 

The evocative teacher is student-centered, allows the students to con

tribute to the structure of the material, and emphasizes the interaction 

of students"s experiences and subject matter. University teachers tend 

to be didactic, while community college teachers tend to be evocative. 

If community college students are more field dependent, as is speculated, 

the evocative style appears to be more suitable for this group. 

In their study of student learning styles, Fischer and Fischer 

(1979) identified ten learning styles and their corresponding teaching 

styles. The task oriented teacher prescribes the material to be learned. 
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makes the specific achievement expectations explicit, and regularly 

apprises students of their progress toward the expected goal. The co

operative planner is in charge of guiding learning but shares the means 

and ends of that venture in a cooperative manner with the students. 

Student contributions are solicited and encouraged. The child-centered 

teacher provides the structure or mechanism for the student to learn, 

but the curriculum content emerges from the child's interests. The sub

ject oriented teacher is more concerned about the organization and con

tent of the subject covered and places the responsibility for learning 

to take place on the student. The emotionally exciting teacher commu

nicates enthusiasm, excitement, and zeal about learning, while the 

•anexciting teacher favors dispassionate, rational learning, a subdued 

emotional tone. Warner (1970) notes the correlation between cognitive 

style characteristics and teaching modes and reports that certain ele

ments of cognitive style appear to be amenable to self-instructional, 

multi-media approaches while others are responsive to lecture/discussion 

approaches, 

Instructional design must also take into consideration the stu

dent's cognitive style (Ausburn & Ausburn, 1978). Learning tasks 

presume certain personality characteristics and information processing 

strategies but fail to acknowledge that students do not all possess the 

cognitive styles for all learning tasks. These incompatibilities between 

expectations and aUoilities require that students be assisted in making 

necessary transformations between personal learning style and learning 

task requirements. As already stated, it appears learning styles are 
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somewhat resistant to change through training; therefore, to presume 

that it is the learner's responsibility to resolve such incompatibil

ities by adapting cognitive style to the learning task is unreasonable. 

Ausburn and Ausbum suggest a process which they refer to an supplanta-

tion which involves the modification of the instructional design to 

enable successful performance of the learning task. 

Learning Environment Implications 

Cognitive style research implies the importance of recognizing indi

vidual cognitive style differences and the need for accommodating these 

differences through a variety of strategies; matching students' and 

teachers' learning styles, adjusting teaching modes to fit the learners' 

needs, and modifying the instructional design to respond to students' 

cognitive style strengths. Some research has revealed an additional 

significant factor that is related to cognitive style - the learning 

environment (Cawley et al,, 1976; Cohen, 1969; Gray & Knief, 1975; 

Walters, 1974), Gray and Knief (1975) found low correlations between 

cognitive style and school achievement, but a post hoc analysis of 

classroom differences revealed that the relationship between cognitive 

style changed significantly from classroom to classroom. They concluded 

that the environmental conditions under which students learn have inter

acting influence, Walters (1974) found that field dependent (global) 

students are significantly more poorly equipped in terms of attitudes 

toward learning science in an open-ended environment and in terms of 

cognitive processes needed in the study of science than are field 

independent students. Field dependent students were significantly less 
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competent at observation, comparison, classification, quantification, 

experimentation, inference, and prediction in an unstructured, informal, 

and open environment. 

In an effort to translate cognitive style research findings regard

ing children and learning settings, Cohen (1969) used eleven adults, 

full-time graduate students, to determine the relationship between learn

ing style (analytic versus relational and field-dependent-independent) 

and preference in learning environment (formal versus informal), Her 

hypotheses asserted that high field independents (the analytic learners) 

will prefer formal learning settings, and that the low field independents 

(the relational learners) will prefer an informal learning environment. 

Although her findings were statistically inconclusive, the positive 

correlations give some indication that high analytic field independents 

prefer formal learning settings and low analytics (relational field 

dependents) prefer an informal setting (Cawley et al., 1976). 

Summary 

Cognitive style research began some twenty-five years ago with the 

work of the Witkin group who made the amazing discovery that an individ

ual's spatial perceptions reflect internal, intellectual perceptual 

processing strategies. Since the discovery of the field-dependent-

independent dimensions of cognitive style, some fifteen to twenty other 

varying dimensions have been inventoried. Research supports the sup

position that these learning styles are learned early in life and remain 

relatively stable throughout the years, and consequently are fairly 

AT f•f•i^r••^^^ i- t-r, = 1 < - Q V 



56 

Research has revealed a number of attribute variables which have 

been examined in relation to cognitive style: intelligence, achievement, 

sex, culture, SES, and academic and career choices. The direction of 

these relationships has added a predictive value to cognitive style 

research for both the educator and the guidance coimselor. 

The practical application of this research is still, however, in its 

infancy. It is estimated that only a very small number of educators are 

even conversantly familiar with the term cognitive style, much less 

aware of the contributions to the knowledge concerning individual differ

ences cognitive style research has provided. Cognitive style authors 

agree that the educational implications of cognitive style research have 

yet to be tapped. Such practical applications as matching learners' 

and teachers' preferred learning styles, adapting teaching modes to fit 

students' cognitive style strengths, modifying curriculum design to 

adjust to students' cognitive processing abilities, and structuring the 

learning environment to suit the learners' need for organization and/or 

interaction are all relatively unexplored. Continued cognitive style 

research, both theoretical and practical, offers great promise for pro

viding yet another part to the puzzle of individual differences and how 

they affect learning. 



CHAPTER III 

RESEARCH DESIGN AND METHODOLOGY 

The methodology employed permitted responses to the research ques

tion and hypotheses posed in this study. The discussion of methodology 

in this chapter includes a description of the research design, the 

sxibjects for the study, instrumentation utilized, variables examined, 

and the treatment of data. 

Design 

This study utilized ex post facto descriptive and multivariate sta

tistical techniques to determine the preferred learning style category 

of each group, to test for the significance of the effects of the attri

bute variables on cognitive style, and to examine the differences among 

groups of subjects where significant effects were found. Multivariate 

Analysis of Variance (!4AN0VA) provided the technique to determine sig

nificant effects, and Duncan's Multiple Range Test indicated signif

icant differences among groups. The decision to reject the null 

hypotheses was made at the ,05 level of significance. 

Subjects 

Cross (1976) speculates that the nontraditional commiinity college 

student is likely to represent the majority of college students today 

with the impact of open admissions policies. Because of the preponder-

amce of such students and the paucity of cognitive style research in 

this area, the subjects selected were community college students. To 

57 
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ascertain adult students' learning styles, the measuring instrxments 

were administered to 595 El Paso Community College students in freshman 

English classes. These classes were selected because they tend to repre

sent every degree program; all students are required to take at least 

the first basic English course for all degree and certificate programs. 

This research population was representative of the overall student 

population of over 11,000 students with approximately 61% of these 

students Hispanics, 

Instr-umentation 

Certain criteria regarding instrumentation were imposed. First, 

the instrument utilized should be one which deals with information pro

cessing rather than with personality dimensions. Second, the instrument 

should be one which involves no value judgments with regard to learning 

style, one which suggests both strengths and wea)cnesses of the approach 

to learning that is characteristic of the individual. Third, the in

strument should be one which results in information which can be easily 

understood by teachers and students and which explains past learning 

approaches and provides a basis for selecting future learning experiences. 

Fourth, the instrument should be relatively simple but should be one 

which provides a multidimensional view of learning styles. The fifth 

criterion deals with practical considerations; the instrument should be 

valid and reliaible, should be relatively inexpensive, and fairly simple 

to administer. 

Using these criteria, the primary measuring instrument selected 

for the study was the Learning Style Inventory developed by David A, Kolb 
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(1975, 1976), The Learning Style Inventory (LSI) is a simple, self-

descriptive evaluation instrument based on experiential learning theory 

and designed to measure an individual's cognitive style preference in 

four dimensions: concrete experience, reflective observation, abstract 

conceptualization, and active experimentation. 

Kolb's (1976) experiential learning theory is based on the structure 

and stages of human cognition. Learning is conceptualized as a process 

by which concrete experience is translated into abstract concepts through 

observation and reflection. These concepts then become the basis for 

choosing new experiences which then, in turn, repeating the process, 

become new concepts and so forth (Figure 1), Effective learning, accord

ing to Kolb, requires four different kinds of abilities which parallel 

the four individual dimensions of the Learning Style Inventory: Con

crete Experience (CE), Reflective Observation (RO), Abstract Conceptual

ization (AC), and Active Experimentation (AE) These dimensions suggest 

that learning requires contrasting abilities, concrete/abstract and 

active/reflective. As a result of socialization and heredity, the 

learner develops patterns of processing information which tend to accen

tuate one dimension more than another. These unique patterns, with 

their attendant strengths and weaknesses, become characteristic cogni

tive styles (Kolb, 1976), Based on the individual's responses to the 

LSI, scores on each of the four dimensions of learning are derived. 

These scores then determine the overall cognitive style preference. 

These styles include the Converger, the Diverger, the Assimilator, and 

the Accommodator, The Converger's greatest strengths lie in the 
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Concrete Experience 

Testing Concepts in Reflections and 
New Situations Observations 

Formation of Abstract Concepts 
and Generalizations 

Figure 1, Experiential Learning Model (Kolb, 1976), 

practical application of ideas, A person with this cognitive style does 

best in situations where there is a single correct answer or solution to 

a question or problem, such as conventional intelligence tests or objec

tive measuring devices. Convergers are relatively unemotional and pre

fer to deal with things rather than with people. Divergers are people 

oriented, are good at generating ideas, and tend to be imaginative and 

emotional. Assimilators are concerned with abstract concepts rather 

than with the practical use of theories. They are best at creating 

theoretical models, tend to look for logically sound ideas, and are less 

interested in people than their counterpart, the Accommodator. Accommo

dators take risks, like new experiences, prefer adaptation rather than 

fitting a specific plan, are good at carrying out plans, and solve prob

lems intuitively. They rely on other people for information but are 

often impatient with them. 

These styles are derived from a combination of the four basic cog-

ted as a single score or point on a grid. 
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The grid utilizes four quadrants (accommodator, diverger, converger, 

and assimilator) amd provides intervals on each axis based on normative 

data from the general population. This grid permits mapping the charac

teristic cognitive style. 

Reliability 

Both split-half and test-retest reliability procedures are appro

priate techniques for assessing measurement error in instruments which 

measure psychological traits such as the LSI. Kolb (1976) reports a 

number of reliability studies of both types. The nature of the LSI as 

a measuring instrtiment should lead one to predict somewhat lower reli

ability coefficents than are typically found with standardized measuring 

instruments as a result of the evaluation of traits which cannot be con

sidered as set or unchanging either within an individual over a period 

of time or from situation to situation. However, despite these theo

retical and statistical difficulties, the LSI has yielded reliability 

coefficients which are similar to those found for self-reporting instru

ments concerned with psychological characteristics. Research utilizing 

the split-half reliaUsility coefficient, derived from the Spearman-Brown 

prophecy formula, yields coefficients of approximately ,80 for the major 

LSI scales (AC minus CE and AE minus RO), The four individual scales 

(AC, CE, AE, and RO) have produced split-half reliability coefficients 

which are somewhat lower but typically range from ,50 to ,80, Research 

which has been directed toward determining the stability of the LSI by 

the application of test-retest reliability has found test-retest corre-

•'-̂ - •• '- range. The research reported would indicate 
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that while the LSI is influenced by both situational and personal fac

tors, the reliability coefficients suggest reliable indices which maike 

the instrument suitable for both research and predictive applications 

(Kolb, 1976; Kolb & Fry, 1975; Kolb & Plovnick, 1977), 

Validity 

The LSI attempts to measure characteristics which are not measured 

by other existing evaluation instruments. As such, the validation pro

cedures which are commonly used in correlating measuring instruments in 

areas which have been measured over a considerable length of time, such 

as intelligence and personality factors, are not available to provide 

criteria for LSI correlations. Therefore, validation research for the 

LSI has centered on correlating LSI scores with performance tests, per

sonality tests, and learning setting preferences. 

Correlations between the LSI and aptitude tests for graduate study 

in several academic areas have generally not been foxind to be statis

tically significant. Correlations between LSI scores and graduate apti

tude tests on occasions have reached statistical significance but with 

correlations in the magnitude of approximately ,20, which does not indi

cate a high level of predictability. Such significance is fovmd with 

low correlations when the number of subjects involved is large. Corre

lations bwetween LSI scores and tests of creativity have also shown no 

significant relationships. 

Research studies are also reported which correlate LSI scales and 

several standardized personality tests. While occasional statistical 

significance has been found between some LSI scales and individual scale 
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scores of some personality instruments, only the most general pattern 

of correlations resulted. 

Correlations between LSI scores amd learning situation preferences 

have revealed expected relationships. Statistically significant corre

lations between LSI scores amd preferences for learning settings such 

as lectures, group discussion, and independent study indicate at least 

some validity between learning styles reflected by the scales and the 

learning situations which students feel will best facilitate their indi

vidual preferred learning mode. 

The bulk of correlational studies conducted utilizing LSI scores 

has focused on large samples of academic populations and career choices. 

These studies have involved both graduate and undergraduate majors and 

have been widely distributed among majors representing typical academic 

clusters. The correlation of LSI scales with educational major is con

sistently strong and in the predicted direction. Such studies have 

been quick to point to the question of whether individuals are shaped 

by the fields they enter or select academic majors as a result of pre

ferred cognitive styles. The conclusion typically is that both factors 

are in operation for most individuals. Individuals would appear to 

choose fields (academic majors and careers) which are consistent with 

their learning styles, and their experience within their fields further 

emphasizes their cognitive approach. This evidence has been of suffi

cient magnitude for Kolb to conclude that when an individual's cognitive 

style fails to match the selected field, such a mismatched individual 

will either change or leave the field. 
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While there appear to be no extensive longitudinal data supporting 

the premise, research utilizing the LSI would tend to indicate that the 

instriment measures factors which are related to learning style pref

erences (Kolb, 1976; Kolb & Fry, 1975; Kolb s Plovnick, 1977). 

Variables 

Variables in this study included cognitive styles, sex, age, eth

nicity, SES, major, and GPA. Cognitive style was the dependent variable, 

with age, sex, ethnicity, SES, major, and GPA as independent variables. 

Cognitive style was measured by Kolb's Learning Style Inventory 

(LSI) which encompasses six dimensions of cognitive style: Concrete 

Experience (CE), Reflective Observation (RO), Abstract Conceptualization 

(AC), Active Experimentation (AE), a combination score (AC minus CE) 

which measures the strength of the abstract/concrete dimension, and a 

combination score (AE minus RO) which measures the strength of the 

active/reflective dimension. Age was a discrete independent variable 

in the Multivariate Analysis of Variance (young = 18-25, middle years = 

26-35, older = 36 and over). Ethnicity was categorized as Anglo Ameri

can, Hispanic, Black, and others. College major was defined as human

ities and social sciences, education, technical/vocational, allied 

health, math and science, and business. SES was determined by self-

reported income level (lower socioeconomic level = $5,000 and under, 

lower-middle = $5,000-$10,000, middle-middle = $10,000-$15,000, upper-

middle = $15,000-$20,000, and upper = $20,000 and over), When SES in

formation was not provided, the student's or head of household's 



65 

occupation was used to provide a measure of SES, using a Warner occupa

tional/social class scale for determining SES. A self-reported GPA 

was the achievement independent measure; it was categorized as low 

(under 1.99), low average (2.00-2.49), average (2.50-2,99), high aver

age (3.00-3,49), amd high (3.50-4,00) in the MANOVA, 

The second instrument used was a short demographic survey which 

was administered to obtain information concerning the independent vari

ables (Appendix), Since El Paso Community College is an open-door, open 

admissions college, no placement or diagnostic tests were available for 

all students. All of the requested information was self-reported, but 

the student's social security number made provision for missing data 

when necessary. 

Statistical Treatment of the Data 

Data derived from the instrioments were submitted to computer anal

ysis to provide information with which to respond to research questions 

amd hypotheses posed by this study. Scores derived from the subjects' 

responses on the LSI were siibmitted to a multiple correlation technique 

to determine independence of the individual dimensions of the LSI and 

interdependence of the combination scores. Significance was tested at 

the .05 level of probability. Descriptive statistical techniques were 

en5)loyed to obtain information describing the population. Frequency 

distributions aided in drawing conclusions regarding population 

characteristics. 

Conclusions regarding significance of effects of the attribute 

variables drawn from the demographic data on the cognitive style scores 
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were derived from the Multivariate Analysis of Variance (MANOVA), This 

statistical technique permits the significant effects of categorical 

variables on multiple dependent variables to be determined. The sig

nificance of the F value was determined using the Hotelling-Lawley 

Trace, Pillai's Trace, and Wilk's Criterion as test criteria, at the 

.05 level of probability. Where a significant F value was obtained, 

the data were submitted to a post hoc test, the Duncan's Multiple Range 

Test, to determine the direction of significant differences among groups. 

The confidence level for these comparisons was established at the .05 

level of probability. 



CHAPTER IV 

PRESENTATION, ANALYSIS, AND INTERPRETATION 

OF THE DATA 

This study was conducted to identify the effects of selected per

sonal attribute variables on cognitive style. The discussion of the 

results of this study provides an examination of the instrumentation 

and a description of the subjects and their preferred cognitive styles. 

The data are analyzed by attribute variables, sex, age, ethnicity, col

lege major, socioeconomic status, and grade point average. Further 

analysis of results is presented in accordance with the dimensions of 

cognitive style on which significant effects occurred. 

Reliability of Instrumentation 

Kolb's LSI was normed on a large group of tiniversity students, 

while the subjects for the present study represent a somewhat different 

student population than is typically seen at four-year institutions. 

They were community college students, 15% were Spanish language dominant, 

and over 78% were Hispanics, To assure the reliability of the LSI with 

this population, the LSI scores of all subjects who indicated Spanish 

as their primary language were submitted to split-half reliability in

vestigation, utilizing the Spearman-Brown prophecy formula. Kolb 

reports reliaibility coefficients for the individual basic scores (CE, 

RO, AC, amd AE) which typically range from .50 to ,80; reliability co

efficients for these basic scores using the Spanish dominant group ranged 

from ,40 to .85, Kolb's combination score (AC minus CE and AE minus RO) 

67 
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reliability coefficients were reported at about .80; combination score 

reliability coefficients for the Spanish dominant group were found at 

.71 and ,82. The results obtained from this reliability study suggest 

that Kolb's LSI is a predictable measure of cognitive style for the 

commvmity college population, even when the primary language spoken by 

15% of that population is Spanish. 

Responses on the LSI were also examined to assure independence 

of individual basic scores amd interdependence of combination scores to 

basic scores. Analysis of Table 1 reveals that the basic scores measure 

distinctly different dimensions of cognitive style. Statistically sig

nificant negative correlations of -.33 and 0,51 {p<.01) suggest those 

individual basic dimensions which are polar opposites, AC and CE, AE 

and RO. Analysis of the data also yielded significant (p<,01) correla

tions for the combination scores, AC minus CE and AE minus RO, and the 

respective individual basic scores. These correlations of ,82, -.79, 

and .84, - 85 suggest the effectiveness of the combinations scores to 

measure the strength of the individual dimensions, abstract or concrete, 

and active or reflective. 

Descriptive Data 

Subjects 

The population for this study was 595 students enrolled in freshman 

English at El Paso Community College in El Paso, Texas. In December of 

1980 Kolb's Learning Style Inventory and a Student Survey were adminis

tered to approximately 30 sections of freshman English to determine pre

ferred cognitive stvlp sn/i personal attributes of sex, age, ethnicity. 
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college major, socioeconomic status, and grade point average. The 

sample of 595 students included 375 females, 63% of the group, and 220 

males, 37% of the sample. This compares to total enrollment for the 

Fall of 1980 at El Paso Community College of 53% female and 47% male. 

TABLE 1 

CORRELATION COEFFICIENTS OF KOLB'S LSI DIMENSIONS 

CE RO AC AE AC-CE AE-RO 

CE 1.000 -,121 -,334* -.180 -.797** -.128 

RO 1,000 -.125 -.515** -.008 -.856** 

AC 1,000 -,150 ,827** -,004 

AE 1,000 ,015 ,842** 

AC-CE 1,000 ,017 

AE-RO 1,000 

Significant at the ,05 level. 

Significant at the ,01 level. 

The sample was divided into three age categories: young, 18-25 

years of age, middle, 26-35 years of age, and older students, over 36 

years old. The group included 484 young students, 81% of the sample, 

73 students in the middle category or 12% of the sample, and 38 older 

students, 7% of the sample. Official data available on the age break

down of subjects at El Paso Community College for Fall of 1980 do not 

provide information for students in all age categories but rather use 

somewhat different classifications. El Paso Community College reported 

40.8% of its students aged 22 or under, 30.6% of students from 23-30 

years of age, and 28.6% of students who were 31 years old or older. 
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The preponderance of younger students in this sample may be accounted 

for by the nature of the sample selection. Because students in all 

degree and certificate programs are usually required to take a fresh

man English course, selection of these students assured a high degree 

of population diversity. However, selection of students in a beginning 

lower-level course also predisposes that the sample will have a large 

number of young students. 

El Paso Community College has a predominant Hispanic population 

which is generally twice as large as the IVhite/non Hispanic population. 

The sample for this study reflected this predominance, Hispanics 

accounted for 79% of the sample or 469 subjects, Whites/non Hispanics 

accounted for 16% or 95, Blacks accounted for 3% or 17. and others 

represented 2% or 14 subjects. 

Classification by college major was suggested by both a study of 

the literature on cognitive style and the raw data. Efforts were made 

to use categories which appeared most naturally to fit the majors indi

cated. The student survey administered revealed that 132 students, 22% 

of the sample, had selected a humanities or social science major, 75 

(13%) were education majors, 64 (11%) were majoring in technical/voca

tional programs, 55 (9%) were majoring in allied health fields, 13 (2%) 

were math/science majors, 24 (4%) were architecture/engineering majors, 

180 (31%) were majoring in a business related field, 26 (4%)were major

ing in art/design, and 26 (4%) were undecided. 

It was presumed that El Paso Community College students would gen

erally fall in middle to low socioeconomic categories. For this reason, 

the income levels used by government agencies for differentiating SES 
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were inappropriate, A frequency distribution of socioeconomic level 

suggested the income levels for each category. Students were asked 

on the personal inventory to report their family income level. As a 

safeguard, should students feel reticent about reporting income or 

should they not be cognizant of this information, students were also 

asked to report the occupation of the head of the household. The 

Wamer scale then provided the suggested income level by occupation. 

Analysis of this information yielded results as anticipated, in that 

399 students or 67% of the sample reported family incomes of $15,000 

annually or below. Of the sample, 81 subjects (14%) reported yearly 

incomes of less than $5,000, 163 (27%) reported a yearly family income 

of from $5,000 to $10,000, 155 (26%) reported incomes of $10,000 to 

$15,000 per year, 116 (20%) reported incomes of $15,000 to $20,000 per 

..year, and 80 subjects (13%) reported income levels in excess of $20,000 

per year. 

An analysis of the grade point averages (GPA) of this sample 

revealed that 40% of the students reported GPA's of 3.00 or higher, 

while only 27% reported GPA's of 2.49 or lower, 33% reported GPA's of 

2.50 to 2.99. This fairly large percentage of high GPA's may be accounted 

for in several ways. Due to the fact that the sample was taken from a 

freshman English course, it is entirely possible that many of these 

students were first semester freshmen. In this case their GPA's were 

self-assessments of their current grade averages at that point in the 

semester. Such self-assessments may have been unrealistically high 

because of the strongly student-centered atmosphere which tends to 
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prevail at El Paso Community College. Additionally, approximately 60% 

of all El Paso community College students are part-time students en

rolled in less tham 12 hours of course work. A smaller academic load 

combined with a tutorial program may allow students more chances for 

academic success. This sample was taken in early December, and the time 

element may also be a factor in the large percentage of relatively high 

GPA's. By the latter part of the semester many students who are achiev

ing at a low level will have dropped out of class. Finally, grade in

flation may account for the relatively large number of high GPA's. A 

summary of the descriptive data is provided in Tables 2 and 3. 

TABLE 2 

MEANS AND STANDARD DEVIATIONS OF KOLB's LSI DIMENSIONS 

Variable Mean Standard Deviation 

CE 14,180 2,627 

RO 15,464 3,181 

AC 15,863 2,853 

AE 16,567 3,020 

AC-CE 1.686 4.508 

AE-RO 1.171 5.366 

Cognitive Styles of Subjects 

Although individual students' cognitive styles were found to occur 

in each of Kolb's LSI categories, Accommodators, Divergers, Convergers, 

and Assimilators, the sample as a whole preferred predominantly one 

learning style construct - the Diverger. The Diverger is described 

by Kolb as excelling in imaginative aQDility, viewing situations from 



TABLE 3 

DESCRIPTIVE DATA 
PERCENTAGES OF ATTRIBUTE VARIABLES 

73 

Sex % 

Males 37.0 

Females 63.0 

College Major 

Ac 

17-

26-

i£ 
-25 

-35 

Over 35 

Humanities and Social Sciences 

Education 

Technical/Vocational 

Allied Health 

Math and Science 

Architecture and Engineering 

Business 

Art and Design 

Undecided 

Grade Point Average 

High (3.50-4.00) 

High Average (3.00-3.49) 

Average (2.50-2.99) 

Low Average (2.00-2.49) 

Low (0-1.99) 

%_ 

22.2 

12,6 

10,8 

9.2 

2.2 

4.0 

30.2 

4.4 

4.4 

%_ 

15.4 

24.0 

33.3 

20.2 

7.1 

% Ethnicity 

81.3 Hispanics 

12,3 Whites 

6.4 Blacks 

Others 

Socioeconomic Status (SES) 

Lower (under $5,000) 

Lower-middle ($5,000-
$10,000) 

Middle-middle ($10,000-
$15,000) 

Upper-middle ($15,000-
$20,000) 

Upper (over $20,000) 

%_ 

78,8 

16,0 

3,9 

2,3 

%_ 

13.6 

27,4 

26,1 

19,5 

13,4 
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broad perspectives, preferring people to things, relying on concrete 

rather than theoretical reasoning, and comprehending globally more effec

tively than analytically. These descriptors are also typically associated 

with the field dependent student. Cross (1976) contends that the non-

traditional community college student is more likely to be field depen

dent than the university counterpart. The analysis of the data in this 

study which revealed a consistent tendency for these community college 

students to be Divergers supports the assertions of Cross. 

Analysis of Data by Attribute Variables 

Data were siibmitted to appropriate statistical analysis to discover 

the significance of the relationship between cognitive style and the 

attribute variables. Where significance was found,differences among 

groups with regard to preferred cognitive style and sex, age, ethnicity, 

college major, SES, and GPA were analyzed. The most appropriate statis

tical technique to arrive at such conclusions when there are multiple 

dependent variables which are relatively independent is the Multivariate 

Analysis of Variance (MANOVA) (Hinkle et al,, 1979). Dependent vari

ables were Kolb's four individual basic dimensions of cognitive style, 

Concrete Experience (CE), Reflective Observation (RO), Abstract Concep

tualization (AC), and Active Experimentation (AE), and the two combina

tion scores, AC minus CE and AE minus RO, The MANOVA General Linear 

Models Procedure produces the variance accounted for by the model (all 

attribute variables) on each of the univariate dependent variables taken 

individually as well as the variance accounted for by the model on the 



75 

overall multivariate dependent variables as a group. The MANOVA over

all effects are determined by three criteria - the Hotelling-Lawley 

Trace, Pillai's Trace, and Wilks' Criterion. 

Sex 

Analysis of the data in Table 4 indicates that no significant dif

ferences were discovered between males and females on any dimension of 

cognitive style. Considering all of the dependent variables, the six 

dimensions of Kolb's LSI, sex had no significant effect on overall cog

nitive style. The MANOVA test criteria utilized were the Hotelling-

Lawley Trace, Pillai's Trace, and Wilk's Criterion. Therefore, null 

hypothesis 1, that no significant differences between males and females 

with regard to cognitive style would occur, cannot be rejected. Although 

the literature reports a small but consistent difference between males 

and females in terms of cognitive style, it has been suggested that these 

differences may actually be accounted for by socialization and education 

(Kolb, 1976). As sex role stereotyping becomes less prevalent and as 

more females take advantage of greater accessibility to heretofore pre-

dominamtly male career choices, these differences may become even smaller. 

Kolb (1976) reports that men and women score differently on the LSI 

in that females tend to be more concrete while males are more abstract. 

No consistent differences were reported on the active versus reflective 

dimension. Though the differences were not significant, analysis of 

the data in this study yielded results in the expected direction. 

Females were higher on the concrete dimension and males were higher on 

the abstract; on the active/reflective continuum, little differences were 
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observed. When the AC minus CE and AE minus RO means are plotted on 

the grid for both males and females, the differences are illustrated 

in Figure 2. 

TABLE 4 

MULTIVARIATE ANALYSIS OF VARIANCE 
THE EFFECTS OF SEX ON COGNITIVE STYLE 

Individual Dimensions of Cognitive Style 

Dependent Variable Type IV SS F Value Probability 

CE 

RO 

AC 

AE 

AC-CE 

AE-RO 

17.497 

3,150 

9,320 

4,931 

52.361 

.890 

2.56 

0.32 

1.22 

0.55 

2.71 

0.03 

.110 

.570 

.270 

,459 

,100 

,858 

Hotelling-Lawley Trace 

Pillai's Trace 

Wilk's Criterion 

Overall Dimensions of Cognitive Style 

F Value 

1.65 

1.65 

1.65 

Probability 

.131 

.131 

.131 

Age 

The young amd middle groups of siobjects (aged 18 to 25 and 26 to 

35) tended to be Divergers, while the older group (over 35 years of age) 

had mean scores which placed them in the Accommodator learning style 

category. These differences, however, were not significant, supporting 

the reported relative stability of cognitive style with age (Inabinette, 

-- .„..L ....:.-- ...—" -Vitkin, 1973; Witkin et al,, 1967, 1977a), 
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Using the Hotelling-Lawley Trace, Pillai's Trace, and Wilk's Criterion 

to test the hypothesis for age effect on the overall combined dimen

sions of cognitive style, no significance was found. Thus null hypoth

esis 2, that no significant differences among age groups and cognitive 

style would be found, cannot be rejected (Table 5). However, Kolb (1976) 

reports a slight tendency toward an active orientation with maturation, 

and Witkin and associates (1967) report a movement toward more autonomy 

and self-direction or field independency among adults up to age 35. 

Both of these relationships are curvilinear with a tendency in later 

years (over 35) toward a reflective orientation and field dependence. 

Analysis of the data in Figure 3 demonstrates a very slight increase in 

the active dimension for subjects between the ages of 26 to 35, corre

sponding to the pattern reported by Kolb (1976). However, the group 

over 35 moved in an even stronger direction toward an active orientation, 

contrary to Kolb's findings. These patterns should be considered cau

tiously because of the preponderance of subjects in the young age group 

and the few older subjects over 35. The 38 older subjects ranged in 

age from 36 to 60, making accurate interpretation of so few subjects in 

such a broad range subject to error. Any differences in learning styles 

among age groups are possibly a function of major rather than age. Older stu

dents at El Paso Community College tend to select career programs in 

computer science and other business-related fields which reportedly 

involve an active learning preference (Kolb, 1976). 
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TABLE 5 

MULTIVARIATE ANALYSIS OF VARIANCE 
THE EFFECTS OF AGE ON COGNITIVE STYLE 

Individual Dimensions of Cognitive Style 

Dependent Variable Type IV SS F Value Probability 

CE 

RO 

AC 

AE 

AC-CE 

AE-RO 

11.731 

47,456 

21.690 

21.829 

29,800 

140,842 

0,86 

2,43 

1,42 

1,21 

0,77 

2.52 

,424 

,089 

,242 

,298 

.463 

,081 

Overall Dimensions of Cognitive Style 

F Value Probability 

Hotelling-Lawley Trace 

Pillai's Trace 

Wilk's Criterion 

0,93 

0.93 

0,93 

.514 

,515 

,515 

Ethnicity 

Contrary to the literature (Kagan & Zahn, 1975: Ramirez & Price-

Williams, 1974; Sanders et al., 1976) which indicates differences among 

cognitive styles by ethnicity, no significant differences were discovered 

among ethnic groups in this study, considering the dimensions of cogni

tive style individually and as a combined measure (Table 6), Therefore, 
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TABLE 6 

MULTIVARIATE ANALYSIS OF VARIANCE 
THE EFFECTS OF ETHNICITY ON COGNITIVE STYLE 

Dependent Variable 

Individual Dimensions of Cognitive Style 

Type IV SS 

9.619 

11.137 

41.834 

4.967 

84.325 

11.167 

F Value 

0,04 

0,38 

1,83 

0,18 

1,45 

0,13 

Probahility 

,707 

,771 

,139 

,905 

.225 

.936 

CE 

RO 

AC 

AE 

AC-CE 

AE-RO 

Overall Dimensions of Cognitive Style 

F Value Probability 

Hotelling-Lawley Trace 

Pillai's Trace 

Wilk's Criterion 

0.57 

0.57 

0.57 

.925 

.925 

.925 

null hypothesis 3, that there would be no significant differences among 

Hispanics, Anglo Americans, and Blacks with regard to cognitive style, 

cannot be rejected. A slight tendency for Hispanics to be more reflec

tive amd abstract than Anglo Americans was observed (Figure 4), Blacks 

were more active and abstract than either Hispanics or Anglo Americans. 

The Black sample, however, was too small (17 subjects) to demonstrate 

any predictable tendency. That the anticipated effects of ethnicity 
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on learning style were not observed has several implications. The lit

erature reporting this relationship generally considered cognitive style 

as defined primarily by Witkin's fieId-dependent-independent construct. 

Though the descriptors for Witkin's cognitive style dimensions are some

what comparable to Kolb's LSI, the differences in research results may 

be a function of instrumentation. Though the subjects represented two 

different ethnic groups, the cultural distinctions may be somewhat 

blurred. It has been hypothesized (Cross, 1976) that community col

lege students have consideradjle homogeneity. The results of this study 

suggest that, even among differing ethnic groups, homogeneity may 

likely include learning style. 

College Major 

A primary focus of Kolb's (1976) experiential learning theory, the 

basis for the LSI, is the relationship between learning style and 

career choice, Kolb contends that the learning style norms which . 

have emerged from an academic field affect the learner in two ways: 

students tend to select fields which are consistent with preferred 

cognitive styles, and the cognitive style is further reinforced once 

the career choice is made. In other words, learning style shapes 

college major and then the major further shapes the learning style. 

Multivariate Analysis of Variance (MANOVA) yielded an F value of 

2.67 on the Abstract Conceptualization (AC) dimension of cognitive 

style which was found to be significant at the .01 confidence level. 
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The MANOVA yielded an F value of 2.37 on the Active Experimentation (AE) 

dimension which was significant at the ,05 level. An F value of 2,96 

was found on the combination score of Abstract Conceptualization minus 

Concrete Experimentation (AC-CE), and an F value of 2.66 was found on 

Active Experimentation minus Reflective Observation (AE-RO), both of 

which are significant at the .01 confidence level. Test criteria for 

determining the effect of major on the overall measure of cognitive 

style yielded significance at the .05 level of probability. These 

results are summarized in Table 7. Based on these results, hypothesis 

5 concerning the absence of differences among groups according to col

lege major and cognitive style can be rejected. 

The data were then submitted to a post hoc test, the Duncan's Multi

ple Ramge Test, to determine where the significant differences occurred. 

Analysis of this data yields significant differences (p<.05) between 

architecture/engineering majors and all other career choices. Architec

ture/engineering majors scored significantly higher on the Abstract 

Conceptualization (AC) dimension than did any of the other major groups. 

This is consistent with Kolb's (1976) analysis of undergraduate students 

and academic specialization. It also supports Witkin and associates 

(1977a) in their findings regarding the significant tendency toward 

field independence by engineers and architects. Humanities and social 

science majors exhibited a significantly higher (p<,05) AC score than 

did majors in business, education, technical/vocational programs, and 

art/design. With respect to the strength of the abstract dimension 
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(AC-CE), architecture/engineering majors had significantly higher (p<,05] 

mean scores tham did all other majors except for math and science, 

TABLE 7 

MULTIVARIATE ANALYSIS OF VARIANCE 
THE EFFECTS OF MAJOR ON COGNITIVE STYLE 

Individual Dimensions of Cognitive Style 

Dependent Variable Type IV SS 

95.756 

102.978 

162.892 

170.029 

458.450 

593.844 

F Value 

1.75 

1.32 

2.67 

2.36 

2.96 

2.66 

Probability 

.083 

.232 

.007** 

.017* 

.003** 

.007** 

CE 

RO 

AC 

AE 

AC-CE 

AE-RO 

Overall Dimensions of Cognitive Style 

F Value Probability 

Hotelling-Lawley Trace 

Pillai's Trace 

Wilk's Criterion 

1,39 

1,37 

1,38 

,040* 

.046* 

,043* 

'significant at the ,05 level, 

'significant at the .01 level. 

The D\incan Multiple Range Test also yielded significant differences 

(p<.05) between business majors and both humanities/social science amd 

architecture/engineering majors in terms of cognitive style preference 

in the Active Experimentation (AE) dimension. Accordingly, significance 

(p<,05) was also discovered when measuring the strength of the active 

dimension (AE-RO). Business majors typically reveal significantly higher 
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active scores than those who major in education, allied health, art/ 

design, humanities/social science, and architecture/engineering, Kolb 

(1976) reported business majors as active and concrete while engineering 

majors were abstract and reflective. This study tends to support Kolb's 

findings in that business majors were found to have significantly higher 

active and lower abstract scores (which implies higher concrete scores) 

than other majors. In addition, analysis yielded significantly higher 

abstract scores for engineering majors and significantly lower active 

preferences, implying a tendency toward a reflective learning style, A 

summary of these results is provided in Tables 8 and 9, 

Although the Cognitive Style Grid for college majors revealed a 

lack of differentiation of learning style categories with the exception 

of architecture and engineering majors, the differences in major groups 

are in the expected direction (Figure 5). 

Socioeconomic Status (SES) 

Hypothesis 5 stated that no significant differences would exist 

among socioeconomic levels with regard to cognitive style. Multivariate 

Analysis of Variance yielded evidence that significant differences 

(p<.05) do exist on the Abstract Conceptualization (AC) dimension of 

cognitive style. However, when applying the test criteria to determine 

the effect of SES on the overall measure of cognitive style, no signif

icant differences were observed (Table 10), Therefore, hypothesis 5 

can be partially rejected. A comparison of abstract mean scores for 

socioeconomic levels indicated that the upper SES group scored signif

icantly higher AC scores than did the two lower SES groups (Table 11). 
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TABLE 8 

DUNCAN'S MULTIPLE RANGE TEST 
AC AND AC-CE BY MAJOR 

AC by Major 

Major Mean 

Architecture amd Engineering 17,708 

Humanities and Social Science 16.348, 
D 

Math and Science 16,23L 
be 

Allied Health 16,091, 
be 

Undecided 16.038, 
be 

Business 15.617 
c 

Education 15.600 
c 

Technical/Vocational 15.328 
Art and Design 14.654^ 

Higher means indicate a higher abstract cognitive 
preference. Means with differing subscript letters are 
significantly different at the ,05 level. 

AC-CE by .Major 

Major Mean 

Architecture and Engineering ^'^^^a 

Math and Science ^"^^^ab 

Humanities and Social Science ^•^°\ 

Undecided ^-^^HJ 

Allied Health 2.073^ 

Business -̂ '̂ ^̂ b 

Education 0.920̂ ^ 

Technical/Vocational '̂ '̂ "̂̂ b 

Art and Design -0.269̂ ^ 

Higher means indicate a higher and stronger abstract 
cognitive preference. Meams with differing subscript let
ters are significantly different at the ,05 level. 
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TABLE 9 

DUNCAN'S MULTIPLE RANGE TEST 
AE AND AE-RO BY MAJOR 

AE by Major 

.Ma:jor Mean 

B u s i n e s s 17 200 
a 

Undecided 17 o77 
ab 

Technical/Vocational 16,578 
ab 

Allied Health 16,527 
ab 

Art/Design 16,385 ̂  
ab 

Education 16,373 
ab 

Math/Science 16,231 
ab 

Humanities/Social Science 15,955^ 
b 

Architecture/Engineering 15,667 
Higher means indicate a higher active cognitive style 

preference. Means with differing subscript letters are 
significantly different at the ,05 level. AE-RO by Major 

Major Mean 

Business 2,394 
di 

Undecided 2,115^ 

Technical/Vocational 1,391 

Math/Science 0,923^ 

Education 0.701^ 

Allied Health °-^^\ 

Art/Design 0,269^ 

Humanities/Social Science 0.174 

Architecture/Engineering -0.167 

Higher means indicate a higher and stronger active 
cognitive style preference. Means with differing subscript 
letters are significantly different at the .05 level. 
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TABLE 10 

MULTIVARIATE ANALYSIS OF VARIANCE 
THE EFFECTS OF SES ON COGNITIVE STYLE 

Dependent Variable 

CE 

RO 

AC 

AE 

AC-CE 

AE-RO 

Individual Dimensions of Cognitive Style 

Type IV SS F Value Probability 

28.014 

44.607 

73,334 

8,541 

161,987 

33,652 

1,03 

1,14 

2,40 

0.24 

2.09 

0.30 

.393 

.336 

,049* 

.917 

.080 

.877 

Overall Dimensions of Cognitive Style 

F. Value Probability 

Hotelling-Lawley Trace 

Pillai's Trace 

Wilk's Criterion 

0.91 

0.91 

0,91 

.586 

.583 

.584 

Significant at the .05 level. 

TABLE 11 

DUNCAN'S MULTIPLE RANGE TEST 
AC BY SES 

SES 

Upper (over $20,000) 

Middle-Middle ($10,000-$15,000) 

Upper-Middle ($15,000-$20',000) 

Lower (under $5,000) 

Lower-Middle ($5,000-$10,000) 

Mean 

16,663. 

15,935 

15,871 

15,556^ 

15.552, 

ab 

ab 

Higher means indicate a higher abstract cognitive style 
preference. Means with differing subscript letters are sig
nificantly different at the ,05 level. 
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The implication follows that lower SES groups tended to have lower 

abstract cognitive style preferences, hence higher concrete learning 

styles (Figure 6), These results tend to support Gray's (1969) find

ings that higher SES students preferred an analytical cognitive style. 

The descriptors for an analytical learning style parallel those of 

Kolb's abstract dimension. 

Grade Point Average 

Hypothesis 6 stated that no significant differences would be found 

among differing grade point averages (GPA) and cognitive style. An anal

ysis of the data in Table 12 indicates that this hypothesis may be 

rejected. The Multivariate Analysis of Variance (MANOVA) yielded sig-

nificamce for the differences in GPA on the Reflective Observation (RO) 

dimension (p<.01), the Abstract Conceptualization (AC) dimension (p<.01), 

the Active Experimentation (AE) dimension (p<.05), and, on the combina

tion score measuring the strength of the Active/Reflective dimension 

(AE minus RO) at the .01 level of significance. Differences in GPA 

approached significance (p<.058) on the strength of the Abstract/Concrete 

dimension (AC minus CE), The MANOVA test criteria which were used to 

discover the significance of the effect of GPA on the overall dimension 

of cognitive style yielded significance at the ,01 level of probability. 

This evidence supports the findings by Ausburn and Ausburn (1978) , 

Robinson and Gray (1974), Wagner and Wilde (1973), and others who report 

significant relationships between cognitive style and general achievement. 

The Duncan's Multiple Range Test for the Reflective Observation (RO) 

dimension of coanitive style by GPA indicated that high GPA's score 



92 

CONCRETE 

- 1 2 ^ 

ACCOMMODATOR 

8 i 4 

-3 -
1 

T -

1 
1 )• 

Upper ,^^ddle 

-> -

: 4' J, Z 

::VERG:? 

. Lower 

^ • Lower Middle 

• Middle Middle 

Upper 

i' O' -V -Z -J ' kryz—To—8—T"?—t—?—f—i—r—o' -v -t -.' -: -&'—rrcy 
: <c 

6r 
7I 

al-
CONVERGER : ASSIMILATOR 

12 I 
14 >-
13'--

AC - CE 

ABSTRACT 

Figure 6, Cognitive Style Grid—SES. 



93 

TABLE 12 

MULTIVARIATE ANALYSIS OF VARIANCE 
THE EFFECTS OF GPA ON COGNITIVE STYLE 

Individual Dimensions of Cognitive Style 

Dependent Variable Type IV SS F Value Probability 

CE 

RO 

AC 

AE 

AC-CE 

AE-RO 

17,559 

148.075 

125.598 

90,824 

177,646 

389,832 

0.64 

3.79 

4.12 

2,53 

2.30 

3.49 

.632 

,005** 

,003** 

,040* 

.058 

,008** 

Overall Dimensions of Cognitive Style 

F Value Probability 

Hotelling-Lawley Trace 

Pillai's Trace 

Wilk's Criterion 

2,05 

2,04 

2.05 

,002** 

.002** 

,002** 

*Significant at the ,05 level, 

**Signifleant at the ,01 level. 

significantly lower (p<.05) on the reflective dimension than all other 

GPA groups (Table 13). This finding appears inconsistent with the obser

vation reported by McCarthy (1981) that schools tend to teach primarily 

to the reflective thinkers. Although the differences were not signif

icant, Berzonsky and Ondrako (1974) also noted that reflective students 

outperformed impulsive students. The reflective/impulsive dimension of 

cognitive style which was identified by Kagan does not, however, closely 

approximate Kolb's reflective/active construct. 



94 

TABLE 13 

DUNCAN'S MULTIPLE RANGE TEST 
RO, AE, AND AE-RO BY GPA 

RO b y GPA 

GPA 

Low (0-1,99) 

Low Average (2.00-2.49) 

High Average (3.00-3,49) 

Average (2,50-2.99) 

High (3.50-4.00) 

Mean 

16,000. 

15,975. 

15,727. 

15.419. 

14.239, 

Higher means indicate a higher reflective cognitive style prefer
ence. Means with differing siibscript letters are significantly dif
ferent at the ,05 level. 

AE by GPA 

GPA Mean 

Average (2.50-2,99) 

High Average (3.00-3,49) 

High (3,50-4,00) 

Low Average (2,00-2,49) 

Low (0-1,99) 

16,843. 

16,643. 

16.543 

16,433 

15,429, 

ab 

ab 

Higher meams indicate a higher active cognitive style preference. 
Meams with differing subscript letters are significantly different at 
the .05 level. 

GPA 

High (3.50-4.00) 

Average (2.50-2,99) 

High Average (3,00-3,49) 

Low Average (2.00-2.49) 

Low (0-1.99) 

AE-RO by GPA 

Mean 

2,196. 

1,621 

0,958 

0,508, 

-0.571 

ab 

abc 

be 

Higher means indicate a higher and stronger active cognitive style 
preference. Means with differing stibscript letters are significantly 
different at the .05 levpl. 
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Other literature does tend to support the results of this study. 

The finding that high GPA's were congruent with lower reflective cogni

tive style preferences is consistent with Pask's (1976) contention that 

traditional education rewards the student with quick immediate recall. 

The descriptors of Kolb's active learning orientation suggest strengths 

in such rapid recall. It then follows that higher GPA's would be 

expected to have significantly higher active cognitive style preference 

scores than low GPA's, Analysis of the data summarized in Table 13 

reveals that this assumption is accurate. Average and high average GPA's 

had significantly higher (p<.05) Active Experimentation (AE) scores than 

low GPA's. On the measure of the strength of the active cognitive style 

dimension (AE minus RO), high GPA's reported significantly higher (p<.05) 

active scores than did low GPA's. 

High achievement is also associated with the ability to develop ana

lytic concepts (Cross, 1976; Kagan et al., 1964; Kolb, 1976; Martens, 

1977; Pask, 1976; Wagner and Wilde, 1973). High GPA's scored signif

icantly higher (p<,05) on the Abstract Conceptualization (AC) dimension 

of Kolb's LSI than did average, low average, and low GPA's (Table 14), 

Though the differences were not significant (p<,058), when analyzed in 

terms of the strength of the abstract orientation (AC minus CE), the 

results were in the predicted direction. Higher GPA's reported higher 

mean scores indicating preferences for an abstract learning style, A 

profile of cognitive style by GPA is provided in Figure 7, Kolb (1976) 

and Pask (1976) report that an abstract or analytical cognitive style 

possesses strengths in taking conventional intelligence tests and in 
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serial or sequential learning. Wagner and Wilde (197 3) discovered that 

academically successful students were more analytic than academically 

unsuccessful students. Cross (1976) contends that the field independent 

student, one who possesses analytic skills, is favored in the traditional 

classroom. Martens (1977) found community college students with poor 

academic records were typically field dependent, possessing limited 

analytic abilities, 

TABLE 14 

DUNCAN'S MULTIPLE RANGE TEST 
AC BY GPA 

GPA Mean 

High (3,50-4.00) 16.793 

High Average (3.00-3.49) 16.161 

Average (2.50-2.99) • 15.702^^ 

Low (0-1.99) 15.310ĵ ^ 

Low Average (2.00-2.49) 15,258^ 

Higher means indicate a higher abstract cognitive 
style preference. Means with differing subscript letters 
are significantly different at the ,05 level. 

Analysis of Data by Dimensions of 
Cognitive Style 

The combined effects of sex, age, ethnicity, college major, socio

economic status, and grade point average appear to significantly influ

ence certain dimensions of cognitive style more than others. The least 

affected dimension is Concrete Experience (CE), while its opposing dimen

sion. Abstract Conceptualization (AC) reveals the greatest influence 

(p<.001), Kolb (1976) reports that many cognitive theorists have 
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identified the concrete/aOastract continuum as a major dimension on which 

evidence of cognitive learning appears. It then follows that signif

icant effects should also occur on the strength of the concrete/abstract 

dimension (AC-CE); this significance was found at the .001 level of 

probcdsility. 

The other dimension of cognitive style on which no significant 

effects by attribute variables were discovered is Active Experimentation 

(AE). Its reciprocal. Reflective Observation (RO), however, is signif

icantly affected (p<.01) by the combined attribute variables. The mea

sure which examines the strength of the active/reflective dimension is 

also significantly affected (p<.05) by the combined attribute variables. 

A siimmary of these effects is provided in Table 15. 

Summary 

Data derived from Kolb's LSI and the student survey and interpreta

tion of this data were presented by personal attribute categories of sex, 

age, ethnicity, college major, SES, and GPA. Conclusions, applications 

of these data, and recommendations for further study are presented in 

Chapter V. 



TABLE 15 

COMBINED EFFECTS OF SEX, AGE, ETHNICITY, MAJOR 
SES, AND GPA ON INDIVIDUAL DIMENSIONS 

OF COGNITIVE STYLE 

99 

CE 

Source of Variation 

Between groups 

Within groups 

Total 

Sex 

Age 

Ethnicity 

Major 

SES 

GPA 

SS 

194.897 

3902.861 

4097.758 

17.497 

11.731 

9.619 

95.756 

28.014 

17.559 

MS 

8,859 

6.823 

df 

22 

572 

594 

1 

2 

3 

8 

4 

4 

F 

1.30 

2,56 

0,86 

0.47 

1,75 

1,03 

0,64 

Pr 

,164 

,110 

,424 

.707 

.083 

.393 

.632 

RO 

Source of Variation 

Between groups 

Within groups 

Total 

Sex 

Age 

Ethnicity 

Major 

SES 

GPA 

SS 

421.818 

5588.155 

6009.973 

3.149 

47.456 

11.137 

102,978 

44,607 

148,075 

MS 

19.174 

9.770 

df 

22 

572 

594 

1 

2 

3 

8 

4 

4 

F 

1,96 

0,32 

2,43 

0,38 

1,32 

1.14 

3,79 

Pr 

.006** 

.570 

,089 

,771 

,232 

,336 

,005** 
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TABLE 15—Cont inued 

AC 

Source of Variation 

Between groups 

Within groups 

Total 

Sex 

Age 

Ethnicity 

Major 

SES 

GPA 

SS 

469.858 

4364,115 

4833.973 

9.320 

21.690 

41.834 

162.892 

73.334 

125.598 

MS 

21 

7 

.357 

.630 

df 

22 

572 

594 

1 

2 

3 

8 

4 

4 

F 

2.80 

1.22 

1.42 

1.83 

2.67 

2.40 

4.12 

Pr 

.0001*** 

.270 

.242 

.139 

.007** 

.049* 

.003** 

AE 

Source of Variation 

Between groups 

Within groups 

Total 

Sex 

Age 

Ethnicity 

Major 

SES 

GPA 

SS 

275.253 

5142.874 

5418,127 

4.931 

21,829 

4.967 

170.029 

8,541 

90,824 

1 

12 

8 

yis 

.512 

,991 

df 

22 

572 

594 

1 

2 

3 

8 

4 

4 

F 

1,39 

0,55 

1.21 

0.18 

2.36 

0.24 

2,53 

Pr 

.110 

.459 

.298 

.905 

,017* 

,917 

.040* 
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TABLE 15—Continued 

AC-CE 

Source of Variation 

Between groups 

Within groups 

Total 

Sex 

Age 

Ethnicity 

Major 

SES 

GPA 

SS 

1013,836 

11058.392 

12072,228 

52,361 

29,900 

84,325 

458,450 

161,987 

177,646 

MS 

46. 

19. 

.083 

.333 

df 

22 

572 

594 

1 

2 

3 

8 

4 

4 

F 

2.38 

2,71 

0,77 

1,45 

2,96 

2,09 

2,30 

Pr 

,0004*** 

,100 

.463 

.225 

,003** 

,080 

.058 

AE-RO 

Sovirce of Variation 

Between groups 

Within groups 

Total 

ex 

Age 

Ethnicity 

Major 

SES 

GPA 

SS 

1133.136 

15973,378 

17106,514 

0,890 

140,842 

11,167 

593,844 

33,652 

389.832 

MS 

51. 

27. 

,506 

.925 

df 

22 

572 

594 

1 

2 

3 

8 

4 

4 

F 

1.84 

0.03 

2.52 

0.13 

2.66 

0,30 

3,49 

Pr 

,011* 

,858 

,081 

.936 

,007** 

,877 

,008** 

Significant at the .05 level, 

**Significamt at the .01 level. 

***Significant at the ,001 level. 



CHAPTER V 

SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS 

The purpose of this study was to investigate the cognitive styles 

of a group of community college students and to determine the effects 

of the attribute variables of sex, age, ethnicity, college major, socio

economic level (SES) , and grade point average (GPA) on cognitive style 

as measured by Kolb's Learning Style Inventory (LSI). The population 

was a group of 595 El Paso Community College students enrolled in a 

freshmam English course. The results of this study are summarized in 

terms of the effects of the individual attribute variables, the signif

icant cognitive style dimension, and the implications of the cognitive 

style categories. Suggestions for practical application of the results 

f this study and recommendations for further study are also provided. o 

Effects of Attribute Variables 

The data derived from Kolb' s LSI and the student survey were s\ib-

mitted to statistical analysis utilizing the Multivariate Analysis of 

Variance (MANOVA) General Linear Models Procedure (GLM) to determine the 

effects of sex, age, ethnicity, college major, SES, and GPA on the six 

identified dimensions of Kolb's LSI, The data resulting from this 

analysis provided evidence with which to test the hypotheses posed for 

this study. The ,05 level of significance was selected as the basis 

for conclusions with regard to differences and effects. Six null hypoth

eses were tested and the results were reported in detail in Chapter IV, 

The following is a summary of these results, 

102 
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Null Hypothesis 1: There are no significant differences in cogni
tive style between males and females. 

This hypothesis cannot be rejected since no significant differences 

were discovered on any dimensions of cognitive style. However, the 

results, though nonsignificant, were in the anticipated direction in 

that males tended to be abstract and females, concrete. Although the 

literature reports small but persistent sex differences in relation to 

learning style, it is believed that these differences are the result of 

education amd socialization. As sex role stereotyping differences 

diminish, cognitive style preference differences are less likely to be 

a function of sex. 

Null Hypothesis 2: There are no significant differences in cogni
tive style among young, middle, and older 
students. 

Older students over 35 years of age tended to prefer Kolb's 

Accommodator learning style with strengths in Concrete Experience (CE) 

and Active Experimentation (AE). The Accommodator indicates a prefer

ence for situations where it is possible to adapt rather than to follow 

a prescribed plan. The Accommodator uses intuitive reasoning, takes 

risks, and relies on others for information rather tham utilizing ana

lytic skills. Younger students tended to prefer the Diverger cognitive 

style strategy. Divergers are creative and imaginative, they perceive 

holistically, and are interested in people rather than things. Their 

greatest strengths lie in Concrete Experience (CE) and Reflective Obser

vation (RO). Kolb's (1976) observation that adults from 26-35 move 

toward a more active learning style is supported by this study. However, 
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Kolb (1976) and Witkin et al. (1967) report a tendency toward greater 

field dependence and reflectivity after age 35. This tendency was not 

observed in this study. 

Although subjects differed in cognitive style preference by age 

groups, these differences were not significant, supporting the liter

ature that ascribes a relatively stable characteristic to cognitive style 

over time. Consequently, the null hypothesis, that no differences among 

age groups and cognitive style will occur, cannot be rejected. 

Null Hypothesis 3: There are no significant differences in cogni
tive style among Hispanics, Anglo Americans, 
and Blacks. 

The literature, although not totally conclusive, suggests that cul

turally determined values produce differences in cognitive style prefer

ences. Such values as conformity, strong group and family unity, 

authoritariamism, strict role definition, reverence for religious 

authority, and traditional standards are generally associated with the 

Mexican American culture. Cultures with these values tend to be sig

nificantly more field dependent than cultures which encourage individual 

identity, question conformity, and modify traditional value systems, 

attributes usiially associated with the Anglo American culture. For this 

reason, it was expected that significant differences would be found among 

cultural groups with regard to cognitive style. However,- these differ

ences were not observed, making it impossible to reject the null 

hypothesis. 

Community college students have been described as fairly homogeneous, 

sharing similar needs, values, strength and weaknesses (Cross, 1976). It 
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appears that ethnicity does not make the expected distinctions between 

cognitive styles, and that the reported homogeneity includes cultural 

similarities as well. 

Null Hypothesis 4: There are no significant differences in cogni
tive style among students with differing 
college majors. 

A major premise underlying Kolb's LSI is the assumption that learn

ing style determines college major and college major reinforces that 

learning style. Kolb (1976) reports that the need to fit learning style 

to major is so strong that when the two are not congruent, the leamer 

will change learning styles or leave the field. Witkin and associates 

(1977b) report a significant correlation between cognitive style and 

final college major. These observatiosn are supported by the evidence 

revealed in this study. Significant differences occurred among college 

major groups on both the abstract/concrete and active/reflective dimen

sions of cognitive style. Architecture/engineering and math/science 

majors indicated significantly higher abstract cognitive preference 

than did majors in more person-oriented fields such as business, a 

finding which supports Kolb (1976) and the Witkin group (1977a), This 

study also supports Kolb's findings concerning the active and concrete 

cognitive style preferences among business majors. Business majors 

exhibited significantly higher active scores and significantly lower 

abstract scores tham most other majors. Of the six dimensions of cogni

tive style reported on the LSI, significant differences were discovered 

on four; therefore, hypothesis 4 can be rejected. 
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Null Hypothesis 5: There are no significant differences in cog
nitive style among SES levels. 

Language level, vocabulary differentiation, and complexity of syntax 

are factors related to the encoding skills of social groups (Bernstein, 

1970). A language code characterized by concrete words, simple syntax, 

and simple, shared meanings is generally associated with lower socio

economic levels. One might expect then, that subjects in lower socio

economic levels would have a more concrete cognitive style. Analysis of 

the data in this study supported this assumption. The high SES group 

scored significantly higher Abstract Conceptualization (AC) scores than 

the low-middle and low socioeconmic groups. This supports Gray's obser

vation that high SES students used an analytic cognitive style. Both 

an abstract and analytic learning style preference assume fairly sophis

ticated language skills, the use of finite distinctions in meanings, 

complex syntax, and the ability to objectively theorize. 

No significant differences were discovered on any other dimension 

of cognitive style. Therefore, the null hypothesis was partially 

rejected. 

Null Hypothesis 6: There are no significant differences in cogni
tive style among differing GPA's. 

It has been asserted by educators (Cross, 1976; Pask, 1976) that 

an institutional bias favors analytic, aibstract learners. This study 

is consistent with these findings in that learning style appears to 

affect academic performance. Subjects with high GPA's demonstrated 

significantly higher abstract learning styles than those with lower GPA's. 

This is consistent with the literature concerning the academic success of 
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Students and cognitive style, Wagner and Wilde (1973) report that stu

dents with higher academic marks were more analytic than students who 

were less successful. Martens (1977) found greater numbers of community 

college students with poor academic records to be deficient in analytic 

skills, Kagan et al. (1964) discovered high academic achievement re

lated to the ability to develop analytic concepts, Kolb (1976) and Pask 

(1976) describe the student with abilities in serial learning and in 

test-taking skills as a typically analytic/abstract learner. 

Average and high average GPA's scored significantly higher Active 

Experimentation (AE) scores than did subjects with low GPA's. This 

tends to appear contrary to the literature which suggests that high 

achievement is related to reflective thinking. However, in referring 

to the reflective construct, most of the studies imply reflectivity as 

defined by latency of response, as opposed to impulsivity in responding. 

Using this dichotomy, it is reported that reflective students have more 

accuracy than do impulsive students. Kolb's reflective/active dimension 

refers to thinking versus doing, with only peripheral concern for latency 

or immediacy of response. Therefore, the relationship between high GPA 

and an active cognitive style suggests that students who participate in 

classroom activities, who volunteer responses, amd who take an active 

versus passive role are more likely to be seen by instructors as better 

students. Pask (1976) asserts that immediate recall is rewarded more 

often than reflective contemplation. Community college students are 

frequently nontraditional learners; they have found conventional routes 

to success often difficult or inaccessible, and they are frequently seen 
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as passive learners. Commvmity college teachers are encouraged to use 

nontraditional and innovative teaching strategies which foster practical 

application of knowledge, experiential learning, and an active and in

volved student role in the learning process. It may well be that doing 

is more highly reinforced than thinking. 

The evidence that significant differences exist between GPA and 

most of the dimensions of cognitive style indicates that hypothesis 6 

can be rejected. 

Significance of Cognitive Style Dimensions 

When the attributes were viewed collectively as a model, their 

effects had a significant influence on four of the six dimensions of 

Kolb's LSI. The attributes affect the individual abstract dimension 

(AC), the combination score indicating the strength of the abstract/ 

concrete continuum (AC-CE), the reflective dimension (RO), and the 

strength of the active/reflective continuum (AE-RO). It would appear 

that the attribute variables investigated had a significant impact on 

most of the dimensions of cognitive style measured by Kolb"s LSI in 

this study. 

Implications of Cognitive Style Categories 

Cognitive style is an important measure of individual learning dif

ferences. The commvmity college subjects in this study demonstrated 

varying degrees of each of the four learning style categories described 

by Kolb. However, when viewed as a group, the subjects were relatively 

homogeneous. With the exception of one age group, 38 subjects over 35 
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years old, and one college major group, 24 architecture and engineering 

majors, the mean cognitive style scores of all of the other groups inves

tigated indicated a predominant preference for the Diverger cognitive 

style category. Kolb describes the Diverger as creative and imaginative, 

concerned with people and not things, able to view situations from a 

holistic rather than an analytic perspective, and likely to select a 

college major which involves working with people. Cross (1976) and 

others have observed that community college students are a relative homo

geneous group, undifferentiated by such factors as age, sex, SES, or 

ethnicity. The homogeneity has been supported by this study. These 

students have considerable commonality of goals and needs for education 

and job skills, they have similar academic backgrounds, and require in

struction which is characterized by concerns for the worth of the indi

vidual. Community college students are described as field dependent, a 

learning style which closely approximates the Diverger described by 

Kolb, 

The only two attribute variables which did not suggest homogeneity 

and which were found to have significant effects on cognitive style were 

college major and grade point average. Career choice theorists explain 

the differences in college major and career selections. Psychologist 

Anna Roe cites personality traits as determinant factors in career 

choice. Building on Roe's theory, John Holland asserts that persons 

with similar personality traits are likely to select similar careers 

(Osipow, 1968). If cognitive styles are affected by personality traits 

(Witkin et al,, 1962), then it follows that subjects choosing differing 

moTor-o a-i-<i i<v-»i,r t.^ u,..̂  similar cognitive style preferences. 



110 

The other exception to the homogeneity of subjects observed in this 

study, grade point average, may be explained by institutional biases and 

traditional academic rewards which historically have favored certain 

learning styles. Even with the innovative, field dependent, and highly 

personal instructional modes which community college teachers are encour

aged to use, students with certain cognitive style preferences are more 

likely to be academically reinforced than are others. 

Application 

This study provides information of potential value to students, 

teachers, and administrators. Cognitive style information alone does 

not offer a simple panacea, but when used concurrently with other diag

nostic and predictive information, it can serve as a valuable tool for 

students and those who serve them. Knowledge of personal cognitive 

style strengths gives students better understanding of their past experi

ences from a value-free perspective and permits the identification of 

more effective options about future learning. If cognitive style infor

mation is provided to students, either as part of an institutional self-

assessment program or in connection with classroom activities, the 

students have the opportunity for an expanded self-awareness, A more 

accurate self-concept allows students to view themselves more positively, 

which in turn can enhance academic performance (Niles & Mustachio, 1978), 

Teachers with access to such knowledge have more information from 

which to make decisions about appropriate instructional strategies, which 

in turn can more reliably assure student success. Although this study 

cannot predict the coanitive style of the majority of community college 
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students, it suggests, at least for this group of El Paso Community Col

lege students, that class discussions, small group tasks, one-to-one 

interaction, experiential learning, and frequent reinforcement are appro

priate teaching strategies. 

With cognitive style information, counselors, similary, have avail

able more accurate predictors concerning students' academic and career 

choices. Recognizing that cognitive style preference not only influences 

career choice but also affects career success, counselors may choose to 

advise students to select majors consistent with their preferred learning 

styles. On the other hand, students may also be well advised to develop 

cognitive style skills and abilities which expand their learning reper

toires (Kolb, 1976), 

Awareness of cognitive style differences enables administrators to 

provide relevant professional development activities and institutional 

support which considers cognitive style as a significant factor in stu

dent assessment and program planning. 

Recommendations for Further Study 

Although cognitive style research is over a quarter of a century 

old, the practical application of the results of this research is in its 

infancy. Further investigation is needed in the following areas: 

1. It has been suggested that cognitive style accounts for some 

of the variamce in intelligence which traditional measures of intelli

gence do not ascertain. Further study needs to be conducted on the 

relationship between cognitive style and intelligence. 
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2. Because much of the cognitive style research has been with 

Witkin's field-dependence-independence dimensions, in order to apply 

these findings to Kolb's cognitive style construct, further study must 

be conducted to examine the relationship between the two cognitive style 

measures. 

3. The literature suggests that matching students' and teachers' 

cognitive styles may result in greater achievement and improved self-

concept. However, this research is not conclusive. In addition, little 

research was found which examines the effects of matching/mismatching 

learning and teaching styles on commvmity college students. Experimen

tal studies with matched and mismatched community college groups should 

be conducted to test the assiimption that matching teaching/learning 

styles enhances achievement and self-concept. 

4. In order to take full advantage of this study, the Hispanic 

population should be examined to determine individual attribute differ

ences within that group which are related to cognitive style. 

5. With greater accessibility to higher education, the student 

population has shifted from a social and intellectual elite to a more 

democratic blend. As higher education is further influenced by the 

economic demands of the future, further cognitive style normative data 

needs to be established for this changing college student population. 

6. Kolb's LSI appears to have a fairly high reading level index. 

To be effective with all college students, efforts need to be made to 

lower the reading level while maintaining high reliability and validity. 
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At the same time, a Spamish language version should be developed and 

validated for the large Hispanic population in the Southwest. 

7. Though cognitive style is largely learned, it appears that there 

may be a relationship between cognitive style and personality traits. 

Studies correlating the two need to be conducted. 

8. Much cognitive style research still needs to be conducted with 

community college students. Instruments to measure cognitive style need 

to be normed on community college students instead of only for students 

attending four-year institutions, 

9. Other psychological constructs such as locus of control and 

hemispheric dominance appear to be related to cognitive style preference. 

Research needs to be conducted to determine the relationship between such 

constructs and cognitive style. The results of such a study would pro

vide information about more accurately assessing cognitive processing 

strengths of students to facilitate academic success. 

10. Education is by no means limited to the classroom. Industry 

has assumed the responsibility for a large portion of the individual's 

life amd job skills training. Combined efforts and shared knowledge can 

benefit the student toward lifelong learning. Studies investigating the 

relationship between cognitive style and professional success should be 

conducted. A longitudinal study examining the relationship between cog

nitive style and career changes could provide information regarding the 

importance of matching learning style and career choice. 
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APPENDIX: STUDENT SURVEY 

In order to increase our understanding of learning/teaching, we are 
looking at how students learn best. We appreciate your cooperation in 
filling out these surveys so that we can know more about how to assist 
in your academic success. Thamk you very much. 

Name 

Social Security Number 

Classification: Freshman Sophomore Junior Senior Graduate_ 

Ma j or 

Age 

Sex: Male Female 

Marital Status: Married Single 

Ethnic Group: Hispanic White Black Other_ 

Current Grade Point Average 
If you do not know your GPA, please check what you believe is your 

current grade average: 

A A- B+ B B- C+ C C- D-*- D D-

What was your high school grade average? 

A A- B+ B B- C+ C C- D+_ 

Father's Occupation_ 

Mother's Occupation_ 

Family Income Level: 

Under $5,000 $15,000-$20,000_ 

$ 5,000-$10,000 $20,000-$30,000_ 

$10,000-$15,000 Over $30,000 
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Primary Lamguage Spoken: Spanish English Other Bilingual 

Indicate your preference on the following items: (only 1 preference 
per item) 

1. I prefer to study: almost always alone 

usually alone 

sometimes alone and sometimes with someone 

usually with someone 

almost always with someone 

2, I prefer to learn in class from: 

lectures primarily 

lectures for the most part 

lectures and class discussions 

class discussions for the most part_ 

class discussions primarily 

3. I prefer: a very tight schedule of class activities 

a fairly tight schedule of class activities 

either a tight or flexible schedule of class activities_ 

a fairly flexible schedule of class activities 

a very flexible schedule of class activities 

4, I think my decisions are controlled by: 

myself primarily 

myself usually 

both myself and others 

others usually 

others primarily 
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5, I feel that the most valuable things I have learned are: 

primarily in school 

usually in school 

both in school and outside of school 

usually outside of school 

primarily outside of school 

The job,I expect to hold ten years from now is 

PLE.ẑ SE PROCEED TO THE ATTACHED LEARNING STYLE INVENTORY. THANK YOU. 



m.n^(m 




