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ABSTRACT

LEARNING STYLE AND

BRAIN HEMISPHERE DOMINANCE: INTERRELATIONSHIPS AND

INFLUENCES ON ORGANIZATIONAL ROLE SELECTION

by

Helen Leitch Diehl

This study investigated relationships between learning style, as measured by the Kolb

Learning-Style Inventory, and brain hemisphere dominance, as measured by the

Herrmann Participant Survey. The possible influence of either or both of these factors

on organizational role selection as a supervisor, subordinate or work project group

member was also studied. Subjects were 134 graduate management students.

Pearson product moment correlations at <.01 (n = 125) were found between the

following dimensions: Concrete Experience and right brain hemisphere dominance, r =

.41; Concrete Experience and the Right Limbic, = .42; Abstract Conceptualization and

left brain hemisphere dominance, r = .23; Abstract Conceptualization and the Overall

Cerebral, . = .49; Abstract Conceptualization and the Left Cerebral, = .42. Although

some results regarding organizational role selection based on learning style or brain

hemisphere dominance were significant at a <.05 using chi square analysis, strong

evidence was not found to support the concept that individuals would prefer working with

others like themselves. There was some evidence, however, that the longevity of the

acquaintance may influence students to select right brain hemisphere dominant students

in some situations.

The bipolarity of the factors measured by both instruments was assessed. Using a

level of n <.01, Concrete Experience and Abstract Conceptualization were correlated at



-.46 (a = 133), whereas Reflective Observation and Active Experiementation were

correlated at -.52 (a = 133) on the Kolb instrument. On the Herrmann instrument,

Overall Left and Overall Right measures were correlated at -.84 (a = 126), whereas

Overall Cerebral and Overall Limbic measures correlated at -.73 (a = 126). Split-half

correlations on the Kofb factors yielded reliabilities of .85 to .90 (a = 133) for the

four factors measured. Test-retest correlations for the Herrmann ranged from .67 to

.81 (n=30) for the subscales. Suggestions for future research using these instruments

were made.

Abstract approved by

Dr. Lorraine R. Gay, Major Professor Date
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CHAPTER 1

Introduction

Mankind's fascination with the mind probably dates back to and coincides with the

onset of individual and collective self-awareness. Differences in mental functioning

enable one individual to create and mentally retain many lines of specifically arranged

O's and 1's comprising computer microcode although routinely forgetting a specific

phone number (Kidder, 1981); at the same time another individual is able to produce

music or great art despite experiencing problems with freshman English. Speculation,

dispute and responsible investigation sequentially and concurrently characterize the

effort to understand human differences. Teachers and researchers are working to

provide the best possible development of these individual differences, abilities and

talents not only in individual students but also with various student groups. Educators

and psychologists are investigating differences in problem solving and learning known as

cognitive or learning style. At the same time, researchers in neurophysiology,

psychology and education are producing new information related to individual differences-

in the area of specialized brain function and, more specifically, brain hemisphere

dominance. Suggestions have been made that the two avenues of investigation, learning

style and brain hemisphere dominance, are related (Blakeslee, 1982; Keefe, 1979;

Kolb, 1984; McMullan & Cahoon, 1979; Thies, 1979); it is this suggested relationship

that is a primary focus of this study.

Another area evoking interest is the way in which individuals select others for close

personal or working relationships. To select or be selected often has emotional roots in

childhood while exacting serious consequences in the world of work. The act of selection

is simultaneously mundane and important. Made mundane by the apparently casual and

routine nature of daily decision-making, the selection process is important not only in

emotional costs but also in tangible outcomes stemming from the selection of one

individual over another to perform a particular job or work in a specific group. If,



among the many factors impacting selection, a perceived, albeit unarticulated or even

unaware, preference in learning style and brain hemisphere dominance exists, there are

serious implications. These implications include productivity and effectiveness for both

groups and individuals. The second focus for this study, therefore, is to investigate

possible relationships among learning style, brain hemisphere dominance, and the

selection of individuals for close working relationships.

Statement of the Problem

To be specific, the purposes of this study are to investigate (a) the relationship

between learning style and brain hemisphere dominance; (b) the relationship between

learning style and the selection of individuals as preferred supervisors, subordinates,

or as members of a work project group; and (c) the relationship between brain

hemisphere dominance and selection of individuals as preferred supervisors,

subordinates, or as members of a work project group.

Definitions

Several concepts introduced in the paragraphs above require definition before

further discussion. These include (a) learning style; (b) brain hemisphere dominance;

and (c) the specifics of selection as a preferred supervisor, subordinate, or as a

member of a work project group.

Learnin Style

The entire area of learning style research and discussion is often clouded by

conflicting and poorly defined terminology (Ferrell, 1981). It appears that some

authors almost prefer to invent terminology in support of various approaches and

theories thus making comparison and even understanding difficult. In general, learning

style may be classified as various combinations of cognitive, sensory, interpersonal,

intrapersonal and environmental factors impacting or intrinsic to the learner (Grasha,

1984). Although Keefe (1979) distinguishes between learning style and cognitive

style, most writers, including standard indices such as Psvcholo icaI Abstracts and



Dissrtation. Astr c4a, combine the two. Keefe (1979), however, provided a workable

definition when he said: "Learning styles are characteristic cognitive, affective, and

physiological behaviors that serve as relatively stable indicators of how learners

perceive, interact with and respond to the learning environment" (p. 4). An approach to

learning style that includes both cognitive and affective behaviors is provided by Kolb's

Experiential Learning Theory (1984), which is, in turn, behaviorally measured by his

Learning-Style Inventory (1985). Although this approach does not take into account the

physiological dimensions mentioned by Keefe, these will be tied to this theory by the

material presented in reference to brain hemisphere dominance. Operationally for this

study, learning style is defined as those dimensions measured by Kolb's Learning-Style

Inventory (1985). A more complete discussion of this instrument and its theoretical

foundations is provided in the Review of Literature which follows.

Brain Hemisphere Dominance

Allusions to differentiated brain functioning date back at least as far as Hippocrates,

although serious inquiry based on physicians' observations of brain injured patients

began to surface in the late 1800's (Bogen, 1973). The work done with so-called Zpii

brain patients under the early guidance of Drs. Sperry, Gazzaniga, Bogen and Levy

provided a great deal of serious research as well as heavy conjecture on the part of

others less careful in their statements (Blakeslee, 1983; Corballis, 1980; Ornstein,

1972;1973, 1976; Wittrock et al., 1977). The split brain patient is one in whom the

corpus callosum connecting the two hemispheres of the brain has been accidentally or

surgically severed, sometimes in an effort to reduce severe epilepsy. More recently,

cautions have come from those concerned that the split brain patient fails to provide a

basis for generalizations to other populations (Hardyck & Haapanen, 1979; Levy,

1983,1985). Solid research using humans and animals continues to progress, but

many questions regarding specifics remain unanswered (Gazzaniga, 1985; Kimura,

1985). Although there is general consensus, for example, that for most right handed



people, language is basically a function of the left brain, the right brain is also normally

involved in the language process. The specifics of the relationship, however, are unclear

(Gazzaniga, 1983,1985; Kimura, 1985). For the purposes of this study, therefore,

although the basis for application of brain hemisphere dominance research is founded in

neurophysiological and psychological studies, left rain hemisphere omin and ihI

rin hemishere dominance are treated as constructs. Lef brain hemisphere

dominance is used to refer to more analytical, sequential, orderly and logical approaches

to information processing while right brain hemisphere dominance refers to more

holistic, artistic, intuitive and spatial approaches to information processing. A more

detailed discussion of these issues follows in the Review of the Literature. For the

purposes of this study, however, operationally le brain hemisphere ominanc and

right brain hemisphere dominance are those dimensions as measured by Herrmann's

Participant Survey Form (1978).

Seetion Definitions

As indicated in the Statement of the Problem, people make many decisions on a daily

basis regarding individuals with whom they prefer to work and play. In the work arena,

decisions frequently are made as to those preferred both within the hierarchical

structure of the organization and also in peer associations encompassing special task

forces, project teams and the like. To narrow the scope of this study to more manageable

proportions, the work arena was selected as a focus. More specifically, three roles were

investigated within the organizational hierarchy: (a) the supervisor, (b) the

subordinate, and (c) preferred peers for work project groups. A supervisor is

understood to be that individual who directs and reviews the work of another.

Conversely, a subordinate is that individual whose work is directed and reviewed by

another. Within this context it is assumed that not only is there frequent contact

between the supervisor and subordinate, but also that the role is considered to be

important to each because of the way it impacts one's expectations of success and



perceptions of the relative attractiveness of the work environment. Within the context

of this study a wark projct graup is understood to mean either a temporary or long-

term group of organizational peers who are charged with accomplishing a specific task

within a definable time period and at a satisfactory level of performance. Again, because

of the way this work project group would impact success expectations and perceptions of

work environment attractiveness, it is assumed to have a high level of importance to the

individuals involved.

Rationale for the Study

In addition to the implications of this study already stated, it is believed that not only

is the study based on theory deserving further exploration, but also the relative recency

of interest in these subjects justifies further investigation. It is believed that findings

derived from this study may have important implications both in support of their

theoretical foundations and also in possible applications in the real world. Further,

although similar studies have been conducted using different instruments and

populations, it is believed that this study affords a unique perspective and area of

investigation. Each of the specific elements of the study contributes to these general

statements and will be explored in greater depth.

lements of !a Study

There are a number of elements contributing to this study, each of which has specific

research and applications that make it important to the overall topic. These elements

include (a) learning style, (b) brain hemisphere dominance, and (c) possible

correlations between the two constructs.

Learning-Style

Education, like other industries, is in an era featuring high accountability.

Significant resources are expended in an effort to provide the educated populace needed to

sustain a democratic form of government. Learning style research has been looked to as

a possible basis for improving curriculum, academic and career counseling, designing



more effective classroom strategies, and assisting instructors in better understanding

their students. Although the literature abounds with various claims, sufficient

research exists to support the need for further investigation. Whereas management

educators specifically see the need for theoretical foundations for their work both in

academia and in the marketplace arena of training and development (Freedman & Stumpf,

1980; Randolph & Posner, 1979), critics raise the issues of ambiguity, efficiency and

effectiveness in the present state of learning style research (Freedman & Stumpf,

1978, 1980; Grasha, 1984; Robey & Taggart, 1981; Schweiger, 1983; Stumpf &

Freedman, 1981). Although this study could not possibly address all these issues, it at

least points toward reducing ambiguity by focusing on a particular means of assessing

learning style that is included in several current and major management education

textbooks and has other widespread educational applications (Ferrell, 1981; Kolb,

Rubin & McIntyre, 1984).

Brain Hemisphere Dominance

Similarly, concepts relating to brain hemisphere dominance are gaining popularity

and are used as a basis for curriculum revision, changes in teaching strategies, and

working more effectively with specific students (Blakeslee, 1982; Edwards, 1979;

Mintzberg, 1984; Taggart, Robey & Taggart, 1982). Again, whereas there is some

justification in the research for these changes, critics claim that some practitioners

may have exceeded responsible practice (Corballis, 1980; Ornstein, 1976). Although

there are problems associated with measuring brain hemisphere dominance and some

contend that achievable gains based on educational change related to these differences are

negligible (Hardyck & Haapanen, 1979), still it is possible to state that differences

among students exist, that some of these differences are based on differences in brain

hemisphere -dominance, and that further investigation is needed to document which

strategies most effectively accommodate these differences. Again, this study could not



possibly address all these issues, but it was intended to clarify some important

relationships and impact the measurement problem positively.

Possible Correlations

In both the learning style literature and that concerning brain hemisphere

dominance, there are apparent similarities in descriptions of behaviors, outcomes and

approaches. If what is being measured and investigated in each of these approaches,

learning style and brain hemisphere dominance, is either the same or a very similar set

of factors, there may be justification for collapsing and consolidating some research.

An element of concern is the confusion and difficulty of terminology in some of the

research. This may stem from a fundamental disagreement regarding the stability of the

factors under consideration. Although some feel that these factors are relatively stable

(Freedman & Stumpf, 1980; Keefe, 1979; Thies, 1979), others suggest that training

individuals, particularly in management, to use both hemispheres and a variety of

learning styles is appropriate (Blakeslee, 1982; Edwards, 1979; Freedman & Stumpf,

1980; Hudson, 1975; Kolb, 1984; Mintzberg, 1984). Rather than insisting on an

either/or model, there may be justification for both a belief in stability and the

trainability of these factors. Other characteristics such as anxiety and even I.Q. appear

to have elements of both state and trait associated with them. An analogy may be that the

beginning pianist usually presents a preference in handedness. Through practice and

exercise the dexterity and strength of the non-dominant hand and arm are increased to

meet the pianist's needs; the process of learning to read music and play the piano allows

the pianist to select the more appropriate hand to play a given note.

Similarly, the manager needs to be able to select from a variety of approaches the

most appropriate way of addressing a given problem (Agor, 1983, 1984; Albrecht,

1980, 1983; Mintzberg, 1984; Piatt, 1983; Taggart & Robey, 1981). In addition, the

manager needs skill development in using the various approaches associated with

different learning styles and brain hemisphere dominance. If learning style and brain



hemisphere domiance are essentially the same characteristic and alternate means of

assessing them are available, initial diagnosis is improved, pre-post test capacity is

enhanced, and a variety of additional educational and training needs are met (Blakeslee,

1982).

It was toward addressing the question of relationship between learning styles and

brain hemisphere dominance that the first part of this study was aimed. If, indeed,

correlations were found among the factors measured by the Kolb (1985) and Herrmann

(1978) instruments, it was felt that these relationships would provide a basis for

further investigation. From a practical point of view, a correlation of both statistical

and practical significance between the instruments would afford practitioners alternate

measurement forms to use in different learning situations. If, for example, a quick

approximation of learning behavior is needed, the Kofb (1985) instrument might

suffice. On the other hand, if more detailed analysis is required because of the

seriousness of the decision being made and a longer time frame is available, the

Herrmann (1978) could be used in assessment. Similar decisions such as intended

purpose, required detail, available time and money attend decisions to use short, group-

based I.Q. measures as opposed to lengthier one-to-one methods. Thus the correlational

portion of the study addresses the need for alternate testing methodologies in support of

divergent instructional needs. From a more theoretical point of view, if a relationship

was found to exist between the two, it would add to the information regarding the

concurrent validity of each. The validation of each instrument has been done primarily

through correlational studies with other instruments. Specifically the Myers-Briggs

Type Indicator (1962) has been correlated with both the Kofb and the Herrmann

(Bunderson, Olsen & Herrmann, 1978; Kolb, 1976) Other validation efforts have

been made and will be discussed in the Methods portion of this study. Although several

studies may be found that focused on learning style and brain hemisphere dominance,



apparently only one published study exists using the two instruments in question, and it

focused on the issue of career choices (Bush, 1984).

Aplications of theStd

In addition to the correlational investigation, this study explored the possible

relationships among learning style, brain hemisphere dominance and selection of

individuals as preferred supervisors, subordinates, or as peers in work project groups.

The question that was addressed is whether people tend to select those who are like or

unlike themselves. If individuals select others as preferred supervisors, subordinates

or members of work project groups because they have similar learning styles and/or

brain hemisphere dominance, this has serious implications for problem solving as well

as overall productivity. It has been suggested that the most creative approaches to

problems are developed by groups bringing diverse perspectives and abilities to the

problem solving task (Haustein, 1981; Janis, 1984; Likert, 1984). If work groups

are composed of more homogeneous styles because individuals of the same style are

usually selected, then creativity may be reduced (Manz & Sims, 1982). On the other

hand, the speed of decision-making and group cohesiveness may be negatively impacted

when groups are composed of highly diverse members (Yantis & Nixon, 1982). Thus, if

this study showed that individuals tended to pick those who are most like themselves and

the situation requires high creativity, then it might be more effective for selection to be

made by someone other than the work project group members in order to ensure

diversity among group members. In this case, however, training might also be required

to enable work project group members to work effectively together as less cohesiveness

is associated with more diverse groups. Conversely, if the study showed that individuals

tended to pick those who are most unlike themselves, and the situation requires rapid

decision-making, intervention in the selection process and training might also be

required to enable the group to function effectively. Similarly, if individuals select

others who are like themselves as subordinates, and creativity is required, someone
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else may need to intervene in the selection process. Again, training to increase the

appreciation of the different styles would be needed to help overcome problems with low

cohesiveness and the need to complete work in a timely fashion. Conversely, if

individuals select others unlike themselves as subordinates, and high cohesiveness and

rapid decision-making are required, intervention into the selection process and training

may again be required to ensure effectiveness. The same dynamics and ramifications

apply if individuals tend to select preferred supervisors who are like or unlike

themselves.

Emphasis in the American workplace is currently on increasing participatory

management and group problem solving through interventions such as Quality Circles

and Project Management. The desirable composition of these groups is of critical

importance from the standpoint both of the quality and quantity of production. In

addition, the selection of individuals who are either similar or different carries

implications in hiring practices, promotion, appraisal, and other areas of human

resource management. These, in turn, impact an organization's position vis-a-vis Equal

Employment Opportunity and Affirmative Action.

The second portion of the study, which deals with the possible relationships among

learning styles, brain hemisphere dominance and selection addressed these issues. It

was felt that if relationships were found, managers might need to be aware of these

considerations in their planning, selection, training and other day-to-day operations.

Limitations of the Study

As with any study, there are certain limitations associated with this one. In this

study, graduate management students who were enrolled in large interactive classes

were used as the subjects. Although a small portion of the sample was drawn from a

large public university, the majority of the students were enrolled in classes at a

relatively small, church-related university. Almost all the students used in the study

were employed at the time and, therefore, were enrolled in evening classes. Because the



11

study was conducted in Miami, Florida, the sample includes not only representatives of

Black, Caucasian, and Hispanic backgrounds but also included a number of international

students from Central and South America as well as Africa and Asia. These factors must

all be considered when implications and generalizations are drawn from the study.
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CHAPTER 2

Review of the Literature

Before going into any more detail regarding the study to be undertaken, a review of

the research and history of the elements involved needs to be accomplished. This

includes the research background on 1) various approaches to learning style, 2) brain

hemisphere dominance, and 3) issues relating to selection.

Learning Style

Several years ago, Phi Dellta Kapan published an article entitled "Learning Style: The

Myth, The Panacea, The Wisdom" (Davidman, 1981). As Davidman suggests, from the

beginning of serious interest in identifying and using perceived and measured differences

among students in an effort to improve educational effectiveness, the concept of learning

style has too often been surrounded not only by myth but also by promises reaching the

level of panacea. Many discussions of learning style indicate a lack of clear definitions

that include some indication regarding the trait/state issue and and also provide a means

of comparison of the various theories.

Background of Learnin Style

Thus, the most basic issue in learning style research involves the apparently simple

task of definition (Dunn, 1984; Gregorc, 1979 a & b, 1984; Hunt, 1979; Pigg, Busch

& Lacey, 1980). Research in the field seems to split between writers who examine two

specific dimensions, and those who approach the subject from a multi-dimensional

point of view (Doyle & Rutherford, 1984; Guilford, 1980; Messick, 1976; Smith &

Renzulli, 1984). The two-dimensional approach usually involves a continuum with

ends such as Field Dependent/Field Independent (Witkin, Moore, Goodenough & Cox,

1977), or Leveling/Sharpening (Gardner, 1959). A multi-dimensional approach may

include a number of characteristics such as Extroversion/Introversion,

Sensation/Intuition, Thinking/Feeling, and Perceiving/Judging within a single



13

instrument such as the Myers-Briggs Type Indicator (Myers, 1962). In application,

the two-dimensional approaches and measurements related to them run the risk of being

too simplistic and so overly generalized that significant differences may not be found

(Scott, Osgood, & Peterson, 1979). On the other hand, a multi-dimensional approach,

such as that used by Dunn, Dunn and Price (1978) in their Learning Style Inventory

which assesses numerous dimensions, has been criticized as both foolish and too rigid in

its complexity (Davidman, 1981).

Other issues relating to the difficulties in determining meaningful distinctions in

learning style stem from the basic nature of the differences. Thies (1983), for

example, asserts that some differences, such as sensitivity to light, sound, and

temperature, are genetic, whereas other differences, such as motivation and

persistence, are the result of prior experience. In several studies, differences have

been found between males and females (Kolb, 1976; Messick, 1976; Restak, 1979;

Witkin, 1976). Whether these differences are inherited tendencies or the result of

learned behavior during cultural socialization is not known. It has also been suggested

that the characteristics of Introversion and Extroversion may be inherited (Schmeck &

Lockhart, 1983). Again it is difficult to determine whether this is so, or if the

characteristic is the result of early training. The suggestion of an hereditary aspect to

learning style indicates the strength of the characteristics being studied. Without

conclusive evidence one way of the other, however, it may be concluded that some

differences may be quite stable throughout the learner's lifetime requiring constant

accommodation, others may be stable to the point of requiring relearning to change them,

while still others may be developmental, as implied in Piaget's work (Messick, 1976;

Witkin, 1976).

Efforts have been made to categorize learning style to allow comparison and contrast.

Grasha's (1984) chart, for example, uses the categories of cognitive, sensory,

interpersonal, intrapersonal and environmental. Another organizing attempt is



14

represented in Gonsalves' (1983) bibliography using the categories of 1) Field

Independence and Field Dependence, 2) reflection and impulsivity, 3) psychological

differentiation, 4) category width, and 5) cognitive complexity to separate the research

found in her computer search. There are problems associated with each of these

organizing efforts, and it may be that fewer rather than more categories are needed.

While not implying that each writer is talking about exactly the same thing, it may be

that the characteristics described are similar enough or describe different aspects of the

same process so as to make a broader category meaningful while still allowing enough

definition to support measurement. One such categorization that appears to be useful is

the Global/Analytica dimension. The Global side of the continuum might encompass such

characteristics as Field Dependence, Leveling, and Feeling, while the Analyti end

encompasses Field Independence, Sharpening, and Thinking. A second categorization that

may be used describes overall conceptual tempo with the Reflexive and Introverted on

one end and the Impulsive and Extroverted on the other. Between the two continuums,

however, are some descriptions and explanations that fail to fall neatly into either

continuum primarily because they are heavily colored with emotion. They may actually

belong to the affective domain rather than the more clearly cognitive area. To more fully

explore the possibility of categorizing learning style theory using these dimensions,

however, it is first necessary to review the characteristics in question and some of the

research associated with them. The specific characteristics include 1) Field

Dependence/Field Independence, 2) Leveling/Sharpening, 3) Concrete/Abstract,

4) Convergent/Divergent, 5) Reflexive/Impulsive, and 6) Introversion/Extroversion.

The major categories are 1) the cognitive, 2) the affective, and 3) the conceptual tempo

or behavioral. Although a breakdown by cognitive, affective, conceptual tempo partly

follows Keefe's (1979) definition and categorization, there are some differences because

he spoke of the cognitive, affective, and physiological. He also placed various theories

differently than they are placed here.
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Cgnitive Meaure of Global and Ainal tical Function

The first of the primarily cognitive measures is FieldDepandence and Ei ifd

Ildepndenca which measures a student's Global or Analytical information processing on

a continuum (Witkin et al., 1977). Field Dependents tend to impose their own structure

on a given task and have difficulty distinguishing parts from the whole. Thus they are

less likely to perceive objects in the Group Embedded Figures Test (Oltman, Raskin &

Witkin, 1971) normally used to measure Field Dependence and Field Independence. They

have been found to be social, outgoing, friendly and people-oriented (Witkin et al.,

1977). They are able to recognize people more quickly than Field Independents. In

contrast to Field Dependents, Field Independents separate the parts of the task from its

existing pattern and will try out alternate patterns if necessary to understand a task

(Witkin et al., 1977). They are more introspective than the Field Dependents and not

oriented to social interactions. They also rely less on others than Field Dependents and

are much more controlled in their expression and behavior. Messick (1976) found

Field Dependents to be more often interested in the social sciences, clinical psychology

and nursing, whereas Field Independents tend to be more interested in natural science,

engineering and math. Both Messick and Witkin (1976) also found more females among

the Field Dependents than males, but this may simply reflect cultural socialization

forces as noted earlier.

Another approach to the cognitive area is Gardner's (1959) LeveJing and Sharpening

Individuals who tend to Lyve. will incorporate new learning with old, remembering

whole situations rather than focusing on separate aspects. Sharpeners, on the other

hand, tend to remember specifics more clearly than the whole. It would appear that

Leveling may be associated with the Global category while Sharpening is more like the

Analytical category. Before it is assumed that Field Dependence and Leveling are the

same thing, however, it must be pointed out that whereas Field Dependence deals with

what is perceived, Leveling is more concerned with how the perceived material is
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mentally processed. Thus the two terms may refer to different aspects of the entire

process of information processing.

Kagan (1966) also supports the notion of a Global/Analytical continuum when he

used the term hm to describe the Global approach to information processing. He

uses the tern Analyti to describe the opposite of Thematic. Similarly the ThinkinQ and

Judging aspects of the Myers-Briggs Type Indicator (1962) may be related to the

Analytical end of the continuum while the Perceiving. i tultin and Fee lina measures

may relate more to Global processing. If these last are included, however, a new

difficulty arises as the element of emotion or affect is now introduced. Therefore, it is

proposed that li bal will broadly encompass Field Dependence, Leveling, and Thematic,

whereas Analytical will broadly include Field Independence, Sharpening, and Thinking in

the cognitive domain. Judging, Perceiving, Intuiting and Feeling, while involving some

cognitive aspects, fall more clearly into an affective domain.

Affective Massures

In addition to the dimensions such as Judging, Perceiving, Intuiting, and Feeling

which have affective overtones, Gregorc's (1979a; 1984) distinctions between the

Qgncrete and Abir.a , also fall primarily into the affective domain. In describing

individuals he classifies as Concrete Sequential. he uses terms such as orderly,

predictable, practical and down-to-earth, all of which imply relatively low

emotionality or affect. In contrast, his Concrete Random individuals operate with high

intuition and quickness. Overall Gregorc sees the Abstract as intellectual and ties it into

the cognitive Analytical category described earlier. When speaking of Abstract Rando

learners, however, he describes them as emotional, imaginative, and intuitive, which is

a more affective description.

Similarly Messick (1976) describes his Convergent style as logical, consistent,

correct and conventional which appears to correspond to Gregorc's Concrete. The other

side of Messick's continuum, however, brings in the third aspect of the categories
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because he says the opposite of the Convergent is the Divergent learner who relies

heavily on a quantity and variety of output, thus bringing in the aspect of conceptual

tempo.

Conceptual Te mpo and Junoian Constructs

While Kagan (1966) used the cognitive characteristics of Analytical vs. Thematic or

Global, he also emphasized the importance of conceptual tempo as reflected in either

Impulsive or Reflective information processing. Like Messick's (1976) Diverger,

Kagan's Impulsive individual often gives quick, and frequently inaccurate, responses,

while the B fjIctiv. learner takes the time to develop alternative answers, check his or

her work and usually is more accurate. Guilford (1980) suggests that this emphasis on

conceptual tempo is simply a subset of another pair of concepts: Extroversion and

Introversion. Extroversion and Introversion are most commonly associated with the

Myers-Briggs Type Indicator (1962) assessment of style, which is based on Jungian

psychology. Messick's (1976) research also points toward Field Dependence as

associated with Extroversion while Field Independence is associated with Introversion.

In dealing with Extroversion and Introversion, caution must be used. Whereas the

Extroversion category may be seen as outgoing, talkative and exhibiting a high level of

activity, the preferred application of Introversion is not to the shy, quiet and retiring

individual Americans generally call introverted. A more appropriate interpretation of

Introversion is the European understanding of the reflective individual who measures

events and experiences against an internal set of values and understandings, thus

implying aspects of the cognitive domain within this particular term (Lawrence,

1982).

It would appear, therefore, that within the overall categories of cognitive, affective

and conceptual tempo or behavioral, most of the major two-dimensional learning style

theories can be roughly accommodated. This appears to fit Keefe's (1979) definition of

learning style that included "characteristic cognitive, affective and physiological
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behaviors that serve as relatively stable indicators of how learners perceive, interact

with and respond to the learning environment" (p. 4). It would appear that the cognitive

and affective domains are covered in these categories. Keefe's physiological dimension is

not, however, really addressed in this categorization. In the area of learning style,

however, what is still needed is a formal, agreed-upon, theoretically-based definition

encompassing most of these concepts and using similar terminology without being so

complex that application and even measurement is difficult, if not impossible. One

theory that approaches these criteria, while also having a basis in learning theory other

than just learning style, is KoIb's theory of experiential learning (1984).

Experiential Learning Theory

Rather than focusing on two dimensions positioned along a single continuum, KoIb

suggests a 2-factor bipolar model which provides some specific measures but also

allows for multiple combinations. The dimensions Kofb uses are a continuum between

the Concrete and the Abstract, and a second continuum between the Active and Reflective.

(see Figurel) Rather than being consistent with Gregorc's (1984) Concrete and

Abstract, Kolb sees the dimension of Concrete and Abstract in more Piagetian constructs,

although the developmental aspects of Piaget are not implied here. He sees this

dimension as the one that describes the means by which information is gained or grasped.

Kolb uses William James's concept when he speaks of the knowledge of acqa intance, or

that information which is grasped through sensory experience. It is also reminiscent of

Assagioli's (1973) apprehension of realit in which feeling and intuition are used in a

direct and immediate grasping of a Gestalt. On the opposite end of the continuum from the

Concrete is the Abstract which represents processed knowledge. It is comprehnded or,

as he suggests, an order is applied to the flow of perceptions flooding the mind. It

corresponds to James's knowledeabout and involves some distortion of perceptions

because these perceptions have been processed rather than simply apprehended or

perceived.
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Concrete Experience

Grasped by

Apprehension

Active Transformedb Transformedby Reflective
Experimentation Extension Intentio Observation

Grasped by

Abstract Conceptualization

Figure_1: Kolb's Theoretical Model (Kolb, 1984, p. 42).

Ko{b's other dimension, the Active/Reflective, is reminiscent of Kagan's (1966)

Impulsive/Reflective, and the Jungian concepts of Extroversion and Introversion. Kolb

sees this continuum as describing the way information is processed or transformed. He

feels that this transformation may either occur through Reflective Observation using the

process he calls intention or by Active Experimentation using the process he calls

extension. Intention is the process of imagining or reflecting internally about events and

concepts, whereas extension is understanding events and concepts by using behaviors and

the external world as a focus.

By combining the various poles, Kofb is able to create profiles of at least four

prototypical learners. When experience grasped through apprehension is transformed

by extension, the resultant learning style is termed Accommodative. (see Figure 2)

Relying heavily on Concrete Experience and Active Experimentation, the Accommodator

is the most active, risk-taking and adaptive of the four styles. Tending to solve
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problems by intuitive trial-and-error, the Accommodator also tends to rely heavily on

other people rather than data or his or her own analysis for information (Grochow,

1973; Stabell, 1973). This style is somewhat reminiscent of Kagan's (1966)

Impulsive who often offers the first answer, with frequently inaccurate results, and also

of Witkin's (1977) Field Dependents who rely on others for information.

Concrete Experience

ccommodator Diverger

Active Reflective
Experimentation Observation

converger Assimilator

Abstract Conceptualization

Figure 2: Individual Learning Styles (KoIb, 1984, p. 42)

By contrast, the individual who also grasps experience by apprehension but transforms

it by intention, is termed a Diverger. The Diverger shares the Accommodator's use of

Concrete Experience but uses Reflective Observation rather than Active Experimentation

to process his or her experiences. This emphasis on reflectivity allows the learner to

view Concrete Experience from many different perspectives before organizing

relationships into a whole picture or a Gestalt. Here the learner excels in the generation

of alternate approaches (Guilford, 1977), tends to be imaginative and is concerned with

the meaning and value of experience. This learner sounds somewhat like Kagan's

(1966) Ilematic. who attempts to find a Global pattern in presented material.
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When experience is grasped through comprehension, it may also be transformed

either through intention or extension. When intention is used, the learner is similar to

Kagan's (1966) Analytic who sees parts and tries to find patterns. Kolb calls this style

the Assimilator because the learner assimilates disparate observations into integrated

concepts (Grochow, 1973). Concerned less about people than learners with the two

previous learning styles, the Assimilator is also not so concerned for the practicality of

his or her theories, but rather is concerned with logical soundness and precision. An

elegant theory is the aim of the Assimilator.

Finally, persons with the fourth style use comprehension or Abstract

Conceptualization as does the Assimilator, but transform it through extension. Thus, the

primary concern for this individual is the practicality and applicability of a concept to

the situation at hand. Using deductive reasoning rather than the inductive processing of

the Assimilator, the Qonverer, as this type is called, excels at problem solving and

decision making. The Converger excels in situations such as conventional intelligence

tests in which a single answer is correct (Guilford, 1977; Kolb, 1976). In addition to

Messick (1976), Hudson (1975) also uses the terms Converger and Diverger. In his

studies Hudson identified Convergers, like Witkin's (1977) Field Independents, as far

more controlled in their expression of emotions than Divergers. He characterized the

Converger as the scientist and and Diverger as the artist. Kolb's Divergent/Convergent

distinction is also supported by Guilford (1980) who saw this "as example of a choice

between two intellectual operations" (p. 731).

Kolb's Experiential Learning Theory, therefore, deals with two continuums, the

Concrete/Abstract and the Active/Reflective. While having similarities to other

learning style theory, Kofb makes an effort to discuss not only the way information is

perceived but also the way in which it is processed. In addition, he attempts to identify

four specific styles of learning by combining the poles of his continuums. Kolb also
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suggests some ways of measuring these dimensions and assessing individual learning

style through his Learning-Style Inventory (1985).

Mauremnent and Ko's theory

Generally discussions of the validity and reliability of instruments used in studies

appear in the discussion of the methods used in the study. In this case, however, because

there have been some indications of potential measurement problems, it seems more

appropriate to include this discussion in the Review of the Literature. In addition, this

very issue presents an ironic illustration of some of the difficulties associated with the

use of learning style in a practical situation. Whereas someone may have great skill in

creating theories or suggesting ideas, this same person may lack those specific skills

required to develop or implement the means of measuring or analyzing the output of a

study springing from the original idea. The concept of the skilled and knowledgeable

worker who is able to appropriately choose to use skills associated with different task

requirements is illustrated here.

Before addressing the specifics of the validity and reliability of the Kofb Learning-

Style Inventory, a brief review of some of the concepts associated with validity and

reliability may be in order. It must be remembered that these factors are not absolute

but instead are relative measures (Gay, 1987). For example, it cannot be said that

something is valid, per se, but rather that it has a sufficient level of validity to meet

stated statistical or practical needs. Judgment must be exercised in evaluating

instruments relative to the purposes for which they are intended, the population of the

study, acceptable levels of validity and reliability, and the stability of the characteristic

being measured. Thus an instrument intended as the basis for lifetime career decisions

must be more rigorous than one intended to stimulate discussion and raise questions.

Similarly an instrument intended to provide a picture of current functioning will be

different from one intended to carry the weight of lifetime certainty.
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Test constru cion

Two versions of Kolb's Learning-Style Inventory exist, an original one (OLSI) first

published in the early 1970's and a new version (LSI) with a 1985 publication date.

The OLSI consisted of nine sets of four words each which were to be ranked in order of

most to least descriptive of the learner. These had been derived from a much longer list

by a panel of four experts familiar with Kolb's Experiential Learning Theory and judged

by them not only to reflect the theory but also to have equal social desirability.

Statistical analyses required that 12 of these words be discarded since overall

correlations with the total lists for the subgroups was less than r=.45 using Pearson' s

product moment correlation formula. Eventually a total of 24 words, six for each of the

four characteristics, was used thus yielding four subscales. The words used had

correlations with their respective subscales ranging from .46 to .73. Negative

correlations were also found between specific words and the opposite pole of the

continuum in which they fell and these ranged from -.18 to -.50. These correlations

were based on an initial sample of 287 graduate level management students. A follow-up

study with a sample of 807 management students and active managers produced

correlations between the Concrete Experience measures and the Abstract

Conceptualization measure of -.57 (p<.01). The other scale, Reflective Observation and

Active Experimentation, correlated at -.50 (p<.01). Kotar (1980) calculated Pearson

is with a sample of 262 and found the following results: Concrete Experience/Abstract

Conceptualization, -.53; Reflective Observation/Active Experimentation, -.56; Abstract

Conceptualization/Reflective Observation, -.16; Abstract Conceptualization/Active

Experimentation, -.21, all at g<.01 (see Table 5). Another study (Reinken, 1977)

reported correlations between Concrete Experience/Abstract Conceptualization at -.47

(p<.01) and between Active Experimentation/Abstract Conceptualization at -.33

(p<.01). When Kotar calculated Pearson f's using KoIb's combination scores, Abstract

Conceptualization minus Concrete Experience (AC-CE) and Active Experimentation
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minus Reflective Observation (AE-RO), he found that the first, AC-CE, correlated with

Abstract Conceptualization at .89, whereas it correlated with Concrete Experience at

-.86. In correlating the second scale, AE-RO, he found a Pearson tof .86 with the

Active Experimentation scale and -.90 with the Reflective Observation scale. Kolb's

visualization of the two dimensions of his instrument as bipolar is reminiscent of

Messick's (1976) view of his Convergent and Divergent measures as bipolar; Guilford

(1980), however, states that -.30 level of correlation cannot support the bipolarity of

Messick's factors. Whether Guilford would accept Kofb's levels at -.57 and -.50 for the

Abstract Conceptualization/Concrete Experience and Active Experimentation/Reflective

Observation subscales is unknown. Kolb's findings are, however, substantiated by

Kotar's (1980) findings of -.53 and -.56 using the same measures respectively.

Norm grouJ

Although the group used to norm the OLSI was acceptable for the purpose of this study,

the norm group for the new instrument is more acceptable. This is because the

management norms for the OLSI were based on 741 males, 512 of whom were graduate

management students at Harvard and Massachusetts Institute of Technology (MIT) while

the other 182 were practicing managers. General norms were based on 1,933

individuals aged 18-60 of whom 2/3's were male and 2/3's had a college degree or

higher. The new LSI is normed on 1,446 adults, aged 18-60. Of these 638 were male

and 801 female; 705 were in the 18-24 age group, 351 aged 25-32, 268 aged 35-45

and 101 over 45. Thirty-three had high school level educations, 1,253 some college,

and 76 more than a college degree. The language on the LSI has been drastically

simplified, the test lengthened, and the norm group is said to include ethnically diverse

subjects. These changes appear to make the LSI more acceptable for a more diverse group

of management students than the more narrow Harvard and MIT sample on which the

OLSI was normed.
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Vlalidity of the instrument

In addition to the appropriateness of an instrument for a particular group, there are

other selection issues related to be validity. Kolb's efforts to establish concurrent

validity of the OLSI have been varied. Some correlations were done between the Myers-

Briggs Type Indicator (1962) and the OLSI (Kolb, 1976). Although the results tended

to go as predicted, the strongest correlations were between the Myers-Briggs

Feeling/Thinking dimensions and the OLSI Concrete/Abstract (r=-.35, P<.01); between

Introversion and Reflective Observation (r=.34, p<.01); and between Extroversion and

Active Experimentation (=-.27, V<.05). Correlations were also sought between the

Alternate Uses Test (Christensen, Guilford, Merrifield & Wilson, 1960) and Mednick's

(1962) Remote Associates Tests. Although these are often considered to be the most

consistent tests of Divergent thinking and the Abstract/Concrete dimensions,

insignificant and occasionally contrary results were obtained by Kolb (1976). He stated

that perhaps these tests were not appropriate for the group to whom they were

administered because of the age and educational level of the subjects. Correlations with

the Wonderlic Aptitude Test (1972) for industrial managers were found to be

significant with the predicted relationships between the Active and Abstract dimensions

(Kolb, 1976). An independent study by Tenore (1984) correlated the OLSI, the Group

Embedded Figures Test (Oltman et al., 1971), and his own Learning Style Assessment

Inventory; he concluded that operational definitions of learning styles are not uniform.

Tenore's (1984) Pearson product moment correlations between Abstract

Conceptualization and Field Independence was .24 (2<.01, N=134). When Kolb (1985)

correlated the OLSI with the total new instrument (LSI) using the Pearson product

moment formula, his results ranged from .87 to .93 (p<.01) on the various subscales.

There have been some criticisms of the OLSI's validity which bear investigation. it

would appear, however, that the major criticisms have come from individuals who may

not have understood the OLSI and the theoretical basis for it, or who may have used the
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instrument inappropriately. Ferrell (1981), for example, conducted a factor analysis

involving four learning style instruments. She attempted to see if the measurements

actually related to Keefe's (1979) definition of learning styles which involved the

cognitive, affective, and physiological aspects. She concluded that none of the

instruments was adequate to measure all these dimensions. The OLSI never purported to

measure such an ambitious array of behaviors. Because Ferrell questioned the results of

learning style instruments as they were being used with students in junior and senior

high school, her study sample consisted of senior high and community college students.

Based on the original norm group for the OLSI, it may be argued that the instrument is

inappropriate for any group with less than several years of higher education.

Another criticism of the OLSI is West's (1982) factor analysis of OLSI results of 42

first year medical students with subscores derived from the Myers-Briggs Type

Indicator (1962), the Survey of Interpersonal Values (Gordon,1 976) and the Omnibus

Personality Inventory (Heist & Yonge,1968). In this study West failed to find much of

significance, although he found that Convergers had higher scores of social acceptability

than did Divergers at the 1<.05 level. This might be expected because Convergers tend to

be more conventional, while Divergers are more artistic and intuitive. West

hypothesized that Divergers (a=6), would score higher than Convergers on

Extroversion. Although his results were not significant, and certainly it can be seen that

it is not a large enough sample to consider seriously, West commented that the results

actually tended toward Divergers scoring higher in Introversion. As stated, in Kolb's

(1976) original validation studies, a correlation was hypothesized and found between

Reflective Observation, which is one of the dimensions comprising Divergence, and

Introversion. With two groups Kofb found correlations of .34 and .36 (P<.01) between

Reflective Observation and Introversion. Thus West's findings tend to support Kolb's

original understanding of the instrument rather than the hypotheses of his own study.
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Kolb also undertook validation studies that looked at correlations between learning

styles and the undergraduate majors of students in his study. In general, he found that

individuals with people-oriented fields such as education, psychology and the arts tended

toward Concrete Experience where as Science and Math majors tended more toward

Abstract Conceptualization which is consistent with his theory. His findings were

consistent in 1976 and 1985, with the exception of the fields of history, nursing and

business. The 1985 group of history undergraduate majors included only 8 subjects and

may be disregarded. Similarly the nursing undergraduate group from the 1976 study is

quite small (.=13), and the shift between the two studies is not large. With business

undergraduates, however, the 1976 group included 67 individuals while 45 people were

included in the 1985 test; also the shift appears large from the Accommodator area

(1976) to the Converger area (1985). This may be related to a more conservative

business climate in 1985 when compared to 1976 or to changes in undergraduate

business programs and curricula. Another difficulty with this validation effort is that

Kolb found his 29 law enforcement undergraduates far into the Reflective Observation

dimension. This is not consistent with this author's experience using the OLSI with

police officers. This author's observations have informally placed most police officers

in the Converger arena; these observations are also corroborated by independent

observations made by a professional trainer in the law enforcement area who uses the

OLSI extensively in her training activities. (Weaver, B., personal communication,

September, 1985). Using a number of different statistical procedures, however, Kotar

(1980) found correlations (p<.01) between Kofb's learning styles and personal

characteristics associated with careers which tend to support Kofb's overall validation

efforts.

Merritt and Marshall (1984), following Kerlinger (1973), assessed the OLSI as an

ipsative measure and used the same words Kofb had used in an inventory format in which

students rated each word as characteristic, somewhat characteristic, somewhat
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uncharacteristic and uncharacteristic of themselves. They intended to develop a

normative scale measuring the same characteristics as the OLSI. In analyzing the OLSI

as Kofb had originally scored it, their estimates of internal reliability using Stanley's

alpha coefficient ranged from .29 to .59. Using their normative version, internal

reliabilities ranged from .52 to .74. The mean scale reliability for the normative

version was .60 while the original form yielded a mean of .46. Their correlations of

equivalency between the OLSI and their normative version ranged from .17 on the Active

Experimentation subscale to .44 on the Abstract Conceptualization subscale (Merritt &

Marshall, 1984, p. 467). While tending to substantiate the relative strength of the

Abstract Conceptualization subscale, these results also point up the fairly consistent

problems with the Active Experimentation subscale.

It would appear that the terminology and methodology of the LSI appropriately relate

to Kolb's theory and the constructs underlying it thus providing acceptable face validity.

Based on all these measures, it is felt that Learning-Style Inventory (1985) has

acceptable content, construct and concurrent validity for the group involved in this

study and the purposes intended.

Reliability of the Kof

One of the reasons for revision of the OLSI has been a recurrent issue of reliability.

Freedman and Stumpf (1978) concluded overall reliability of the OLSI was .58 by

calculating alpha coefficients and using test-retest procedures. Their alpha coefficient

reliability estimates ranged from .40 for Concrete Experience to .70 for Abstract

Conceptualization. The difference scales (AC-CE and AE-RO) yielded a median of .71,

which they assessed as moderate reliability (Freedman and Stumpf, 1978). The new

version (LSI) yielded .73 to .83 correlations using Cronbach's standardized scale alphas

(Kolb, 1985). Tukey's Additivity Powers test resulted in internal reliabilities of .91

to 1.09.
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Freedman and Stumpf's (1978) test-retest results using 101 students with a five

week lapse between testing yielded a range of .39 for Concrete Experience to .63 for

Abstract Conceptualization. Kolb also did test-retest studies with the OLSI in his 1976

studies. Based on his belief that learning might occur which would contaminate the test-

retest results, the time period which elapsed in the four test-retest situations was from

three to seven months. The best of these measures resulted in a range of .61 to .71, and

this was the test-retest situation that was three months in time span and in which the

subjects experienced very similar situations throughout the testing period. Geller

(1979) reports test-retest correlations of .51 to .70 among medical students in a

review situation lasting 31 days, while Reinken (1977) found test-retest reliabilities

of .60 in a pilot study. It should be kept in mind in evaluating these findings that it has

been suggested that anything longer than one month may be too long a period for test-

retest studies although others feel that three months is an acceptable time period for

test-retest studies, depending on the type of instrument (Gay, 1987).

Using a split-half approach with the OLSI, Kofb was able to obtain an overall .80

using the Spearman-Brown correction formula and a sample drawn from a combination

of management graduate students, practicing managers and some female undergraduates

(.=490). Actually his range on the combined scores (AC-CE and AE-RO) was from .74

to .86 (Kolb, 1976), while ranges for the subscores were from .55 to .75. Kotar's

study in 1980 with a sample of 262, using the Spearman-Brown to determine split-

halves, yielded the following: Concrete Experience, .44; Reflective Observation, .62;

Abstract Conceptualization, .59; Active Experimentation, .42, on the subscales and on

the combined scores, AC-CE and AE-RO, .67 and .74 respectively. Reinken's (1977)

split-halves were Concrete Experience, .55; Reflective Observation, .62; Abstract

Conceptualization, .75; and Active Experimentation, .66. Finally, Kofb did split-half

tests using the OLSI terminology and the six sets of new items in the revised LSI test.



30

These yielded a range from .71 to .85 (p<.01) using the Spearman-Brown correction

formula (see Table 4).

One of the considerations found in conjunction with this was the importance of the

instructions given at the time of administration (Plovnick,1975; Talbot, 1983; Kolb,

1976). In the particular study Talbot (1983) discusses, the subjects were asked to

take the OLSI while thinking about specific situations such as going to a party,

completing a required reading, or playing a competitive game. Results were slightly

different given the situation involved. Rather than relating to the reliability of the

instrument, it is felt that this reflects the situational nature of learning style that

enables individuals to use different skills at appropriate times. It does, however, point

up the necessity for strict controls in the form of instructions to the subjects.

When discussing the OLSI, Kofb (1976) states that standard measures of reliability

such as split-half and test-retest are of limited applicability for his instrument. The

split-half argument was based on the shortness of the original test and has been solved

with the new revision. Kolb argues that test-retest is a problematic methodology

because students carry over their learning from the first administration to the second

with such a short test, and also that experience may not only change test results, but that

it actually should change the results if real learning is taking place. Although test-

retest results are not a specific issue with this study because the instrument will only

be administered once, certainly caution needs to be exercised in administration based on

the Plovnick (1975) and Talbot (1983) studies. Overall the reliability of the Kolb LSI

(1985) is assessed at between .71 (Reflective Observation) to .84 (Abstract

Conceptualization) using split-half studies, and, using Pearson correlations between the

OLSI and LSI, between .87 (Reflective Observation) and .92 (Abstract

Conceptualization).

Even though there may be a long way to go in learning to assess learning styles, not

the least of which is defining what it is that is being measured, progress is being made
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toward Grasha's (1984) requirement that instrumentation be found or developed which

features internal consistency, test/retest reliability, construct and predictive validity,

with data that can be readily used thereby providing a high level of satisfaction and

improving the ability to acquire and use content while it can "perform its magic in ways

that are clearly superior to those possible without it" ( p. 47).

Learning Style Studie

Most of the applications of Kofb's theory and independent studies based on both his

model and the Learning-Style Inventory are in the area of management education rather

than management in industry. The applications range from using his model in the

development of management education courses (Carricato, 1982; Serrapore, 1977), to

matching Kofb's categories to types of people in various careers (Gypen, 1981; Kolb,

1976, 1985; Sims, 1981). Several studies (Dorsey & Pierson, 1984; Leflar, 1980;

Posey, 1984) used the instrument to place students in groups in order to increase

appreciation of individual differences and also to facilitate learning. Others (Barrie,

1984; Koch, 1984; McCall, 1984; Pollack, 1984) investigated the effects of different

teaching methods, learning environments, specific content and teachers' learning styles.

They concluded that although learning style and learning environment appear to

positively impact learning and some gains are made when teachers and students are

matched on some dimensions, in general the results did not justify major efforts to

develop specific classes for students and teachers with particular learning styles.

Although the subject of matching and mismatching styles emerges throughout the

literature, little else that is conclusive has surfaced except the allegation that a

prolonged mismatch will produce stress (Cafferty, 1980; Cronbach & Snow, 1977; Good

& Stipek, 1983; Hyman & Rosoff, 1984; Pollock, 1984; Practical Application, 1980;

Strot, 1985). It does appear, however, that either through teacher/student mismatches

or content mismatches, changes in style can be effected (Daves, 1984; Gypen, 1981;

Hunt, 1979; Kagan, 1966; Reinken, 1977).
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Differences among students found in the studies range from relatively fixed to those

more open to change. Males, for example, seem to consistently test higher in Abstract

Conceptualization than females do (Kolb, 1976; 1985; Strange, 1978). Although

several studies used the Kofb in teaching computer skills, one (Woelfl, 1984)

investigated the way individuals with different styles conducted computer searches. She

found that students testing high in the Concrete dimension did multicycle searches while

these who were more Abstract in style did single tightly integrated searches. Those who

were more Reflective expended more effort, thus developing more references, while the

more Active types used less effort and produced more abbreviated products. This would

appear to be similar to Kagan's (1966) Reflective/impulsive dichotomy. Also, with

increasing age, Reflection appears to increase (Dorsey & Pierson, 1984; Kolb, 1985).

Finally, occupations and levels within the organizational hierarchy seem to be related to

learning style, but whether this is a function of a changing learning style or a fixed one

that predisposes one to certain occupations or makes one more likely to be promoted is

unknown (Banks, 1977; Dunn, 1982; Kolb, 1976; 1985). When Dunn (1982) used

the OLSI to determine whether there were sufficient differences between business people

and educators to justify establishing different norms for educators, he determined that

such differences exist. Using 1-tests, in general he found business people to be higher on

Abstract Conceptualization whereas educators were higher on Active Experimentation

and Concrete Experience (1<.01).

To summarize, there are significant differences among people which can be measured

with an acceptable degree of reliability and validity using a specific, well-defined theory

and given specific situations. Learning style, although relatively stable may change

because of age, learning content, situation or instructor. Mismatches of style, while not

sufficient to warrant major revision of the learning situation, should be accounted for in

planning for education or training.
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Brain Hemisphere Dominance
The literature relating to differences in brain hemisphere dominance historically

stems from the earliest writers and encompasses an array from unfounded conjecture

and speculation to very specific, rigorously controlled scientific experimentation. With

roots in so-called common sense, mythology (Corballis, 1980), sociology (Lee, 1950),

and the observations of early physicians (Bogen, 1973), the concept of differences in

brain hemisphere dominance is applied from education to career development and is seen

by some as the panacea for American business (Agor, 1983, 1984; Albrecht, 1980,

1983: Harpaz, 1983). Great interest in the subject surfaced during the 1960's when

split brain surgery added subjects for study to a population previously only provided by

injury. In this surgery, which was conducted initially by Drs. Vogel and Bogen, the

corpus callosum, which provides the connection between the left and right halves of the

brain, was surgically severed in an effort to reduce the devastating effects of

uncontrollable epilepsy. Tightly controlled experiments by Drs. Sperry, Gazzaniga and

Levy with these patients provided insights into brain functioning which corroborated

some earlier work by Broca, Deikman, and Penfield (Blakeslee, 1983; Bogen, 1977;

Deikman, 1973a & b; Gazzaniga, 1967). These experiments were popularized by

Ornstein (1972, 1973, 1976) who also contributed substantial findings of his own

resulting from his EEG studies with nonsurgical clients. Partly because of Ornstein's

popular writings, which not only reviewed scientifically based findings, but also tied in

ancient concepts of knowing drawn from a variety of cultures including Eastern and

primitives, some individuals began to apply Ornstein's and other's ideas in ways that

exceeded their research base (Kinsbourne, 1980; Ornstein, 1976; Wittrock, 1978).

The difficulty of matching research to practice is illustrated by the fact that language,

for example, is primarily found in the left brain hemisphere in right handed

individuals. This information needs to be tempered by Gazzaniga's (1983) discovery of

some language capacity in the right brain of the split brain patients, and Levy's (1983)
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discovery of the interconnectedness of the hemispheres in receiving, processing and

producing language in the normal population. How this all occurs is not entirely clear

(Madden & Nebes, 1980). Another issue is the assertion that creativity is primarily a

right brain hemisphere function; this assertion was accompanied by suggestions for

changes in education and business to train the right brain. Further research on this

subject, however, indicates a far more complicated pattern for creativity based on

situation and content. It would appear that both the left and right brain hemispheres

have creative potential depending on the specific area of creativity (Katz, 1983;

McCallum & Glynn, 1979; Torrance, 1982; Torrance & Frasier, 1983). Art and

literature, for example, present different creativity patterns (Zangwill, 1976), and

strong right brain usage, when present, appears limited to the specific creative event

(Martindale, Hines, Mitchell & Corello, 1984).

Measurement Issues

A further problem in assessing brain hemisphere dominance distinctions stems from

measurement methodology in normally functioning human beings. Although all of the

common methods for measuring brain hemisphere dominance have been called into

question, observation of lateral eye movements, handedness, and self-report

questionnaires seem particularly suspect (Beaumont, Young & McManus, 1984;

Giannini, Barringer, Giannini & Loisell, 1984; Hatta, 1984; Owens & Limber, 1983;

Wittrock, 1978). Other methods of determining brain hemisphere dominance such as

EEG's are criticized by some as not specific enough, and require extensive equipment and

one-to-one testing which is costly in time and materials (Beaumont, Young & McManus,

1984; Teyler, 1977). This is all compounded by increasing insistence that the split

brain patient, while providing interesting information, is not a good basis for

determining normal brain functioning (Bub & Whitaker, 1980; Corballis, 1980;

Hardyck & Haapanen, 1979; Levy, 1980,1983; 1985; Thompson, 1984).
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Brain Hemisphere Dominanc As a onstruct

Rather than abandon all applications of these findings until the neurophysiologists and

the measurement experts determine models and measurement strategies, an alternative

solution may be proposed. It may be agreed that there are differences in information

processing in approaching situations, in manipulating symbols mentally and in

preferred media of output and that these differences may be related to differential

functioning of the human brain both laterally and also in specific areas. A conservative

approach to the problem is to clearly label brain hemisphere dominance as a construct

founded in neurophysiological and psychological research until scientific

instrumentation and investigation can fully support the apparent direction of the

research. As long as caution is observed, this may be the only viable option short of

continuing to insist on a rigid methodology that risks ignoring significant data and

legitimate areas of inquiry (Deikman, 1973b; Edwards, 1979; Kinsbourne & Hiscock,

1978; Ornstein, 1976). This can be done because Kaushansky (1984), for example,

found that whereas educational practitioners did use brain hemisphere dominance

research to some extent to justify their own teaching preferences and to instill

humanistic values, in general, they did not distort the data base unduly in their

application of this research.

Another partial solution, which is the one proposed by this study, is to look for

linkages in other areas of study such as the learning style research. The problem still

remains, however, of assessment and definition. As indicated above, some of the major

methods for assessing brain hemisphere dominance such as lateral eye movements,

handedness, self-report questionnaire and even EEG's, have been questioned. In addition,

measurement methods such as EEG's require considerable one-to-one work and are

limited by the numbers of subjects who can reasonably be included in studies. What is

clearly needed are acceptably valid and reliable paper and pencil tests suitable for

administration to groups of subjects with a fair degree of ease.
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Brain Hemisphere Doinance Models

Several different theorists have developed individual models of brain hemisphere

dominance which seek to further delineate the differences between the left and right

hemispheres of the brain. Beyond the gross distinctions that the left brain hemisphere

dominance is characterized as analytical, sequential, orderly and logical in approaching

information processing and that the right brain is perceived as holistic, artistic,

intuitive and spatial, attempts have been made to produce further distinctions. Three of

these models will be discussed before moving into the model used in this study.

Agor (1984) not only breaks down the distinctions between left and right brain

hemisphere dominance more completely, but also suggests an integrated level in which

the individual uses the two modes of processing interchangeably. He describes left brain

hemisphere dominant individuals as analytical, deductive, using facts to reach decisions,

and more comfortable in hierarchical authority systems with structured, planned

situations. He also sees problem-solving using the left brain as characterized by

breaking the problem into parts and then solving it sequentially using logic. Conversely,

the right brain hemisphere dominant individuals are seen as intuitive, inductive, and

using feelings to arrive at decisions. He sees persons with these characteristics as more

comfortable in collegial, participatory authority systems which are unstructured, fluid

and spontaneous, and he believes they solve problems by perceiving the whole problem

and by using intuition to achieve a solution.

Taggart and Torrance (1984) present a similar model in which left, right and middle

positions are presented but with an important difference from Agor's concepts. They see

at least two possibilities in the middle area, which are a mixed strategy and an integrated

strategy. "A person with the mixed strategy tends to look at left dominant elements in

ioai. from the right dominant and vice versa. The integrated style combines left and

right in appropriate proportions with the ability to clearly see the linaqes between the

two." (1984, p. 11). Taggart and Torrance also differ slightly in the terms they use to
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describe basic left/right differences, using such dichotomies as structured/open-

minded, verbal/spatial, facts/ideas, sequence/relationship, outline/summary, and

logic/intuitive. In addition, they support the notion that creativity is not confined to the

right hemisphere, but exists in the left as well, and that flexibility in information

processing is the key to increasing creativity.

A third model that further describes differences in information processing is

presented by Lynch (1983) who adds to the left/right dimensions, an anterior and

posterior dimension. In describing the left, Lynch uses such terms as verbal,

sequential, analytical, temporal and digital. The right he sees as visuo-spatial,

simultaneous, abstract, metaphorical and analogic. The anterior dimension is described

as forward-thinking, inquiring, empathetic and open to complexity, while the posterior

is more spontaneous, instinctual, energetic and risk-taking. To complete his model,

Lynch connects the left and the anterior to produce a position he calls "I Control". When

the left and the posterior are connected, it produces a position of "I Desire." The

connection between right and anterior produces "I Search," while the right and posterior

produces an "I Believe" position.

Finally, the model used in this study, the Herrmann model, allows for four different

dimensions but bases them more clearly on MacLean's (1978) triune brain model The

Herrmann model is next discussed in further detail.

Herrmann's Model

There is a model of brain functioning currently available which also has an

instrument to measure not only Right/Left brain hemisphere dominance, but also the

Cerebral/Limbic balance. The Cerebral/Limbic dimension derives partly from

MacLean's concept of the triune brain which includes the Reptilian brain, the Limbic

brain and the Cerebral brain (Hart, 1983; MacLean, 1978). While the specific

functioning of the Limbic portion of the brain is not entirely clear (Cone, 1982; Teyler,

1977; Trowbridge, 1978), there is general agreement that this portion of the brain
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accounts for emotions in some way (Bloom, Lazerson & Hofstadter, 1985). Herrmann's

model, which was developed over a period of close to ten years, is best described in an

article by Herrmann (1981) and augmented in a second article by Gorovitz (1982).

Herrmann, who comes from an action research base in industry, rather than an academic

research methodology approach, uses a two-dimensional bipolar model in discussing

brain hemisphere dominance and the Cerebral/Limbic dimension. Thus he sees the Lejt

Cerebral as logical, analytic, mathematical, technical, and excelling in problem solving

(Gorovitz, 1982). The Left Limbic is seen as controlled, conservative and excelling in

planning, organization and administration. The Bigh LQJreb~ra he sees as creative,

artistic and excelling in synthesizing and conceptualizing holistically. For Herrmann,

the ight Limbic is seen as emotional, musical, spiritual and excelling in interpersonal

skills, particularly using speech as a means of relating. While Herrmann sees his model

as very clearly based on brain hemisphere dominance research, when accepted as a

construct it is a useful model for study. Although Herrmann's own work has primarily

been in the area of business research, several other studies have been conducted in

educational settings using this model.

Research and the Hrrmann Model

In combined studies between the Departments of Biomedical Engineering and Systems

Analysis at the University of Texas at Arlington, efforts have been made to assess not

only left/right brain hemisphere dominance, but also their relationship to career choice

(Schkade & Potvin, 1981). In these studies, volunteer accounting and senior art

students were first screened for brain hemisphere dominance using the Herrmann

instrument. Subsequent EEG's with these students showed significant differences at

p<.01, with the accounting students showing more left brain activity whereas the art

students showed more right brain activity.

Norris (1984) used the Herrmann model and instrument with educational

administrators and found that those who tested with more right brain hemisphere
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dominance tended to be more conceptual (p<.01) while the more technical tended toward

left brain hemisphere dominance (NS at p<.07). Black's (1983) efforts to match

left/right brain hemisphere dominance, learning styles, and teaching styles using the

Torrance Test of Creative Thinking (1966) and Herrmnann's instrument indicated that

whereas a match between these three factors might tend to increase productivity, no

significant correlation was found between the tests. When the Herrmann instrument was

correlated with the Kirton Adaptor-Innovator Inventory using 106 subjects (Black,

1983), a Pearson L of .51 was found between this Inventory and the Cerebral Right on

the Herrmann. Further correlations revealed L=.43 with the Overall Right, -.40 with

the Limbic Left and .35 with the Total Left (p<.05). Finally Coulson and Strickland

(1983) used the Herrmann to look at the possible differences between chief executive

officers (CEOs) of companies and school superintendents and found that the CEOs tended

to be more right brain hemisphere dominant, while school superintendents tended

toward left brain hemisphere dominance. Specifically the superintendents' composite

Limbic Left was 23% higher than that of the CEO's, whereas the CEO's composite

Cerebral Right was 27% higher than the superintendents. This also supports the

contention of others that the most successful businessmen tend to be more right brain

hemisphere dominant (Agor, 1984; Albrecht, 1980, 1983).

Learning Style and Brain Hemisphere Dominance

Support for the idea of connecting learning style inquiries and brain hemisphere

dominance studies come from a variety of sources (Black, 1983; Blakeslee, 1982;

Federico, 1984; Jeffrey, 1980; Kolb, 1984; McMullan & Cahoon, 1979; Wittrock,

1978; Zelniker & Jeffrey, 1976). For example, Federico (1984) investigated the

connection between event-related-potential (ERP's) and Witkin's (1962) Field

Dependence/Independence, while McMullan and Cahoon (1979) theorized a connection

between right brain hemisphere dominance and Concrete Experience and left brain

hemisphere dominance and Abstract Conceptualization. Kofb (1984) felt that right



40

brain hemisphere dominance and Concrete Experience correspond while there is a

connection between left brain hemisphere dominance and Abstract Conceptualization.

While many of these studies failed to yield significant results, none used the Herrmann

and Kolb instruments together, and most complained about the lack of specificity in

terminology (Coleman, 1979; Dunn, Cavanaugh, Eberle & Zenhausern, 1982; Kuchler,

1983).

Studies Uslng the Kob and the Herrmann.

As mentioned earlier, the only published study available using both the Kolb and

Herrmann instruments is Bush (1984). Bush chose these instruments based on

Schkade's unpublished research using EEG's and correlations between paper-and-pencil

tests, which Schkade claims establishes empirically predictive validity (Bush, 1984,

pp. 70-71). This study looked at career choice and job satisfaction as a computer

programmer or analyst rather than at a correlation between the two instruments as a

primary focus of study. The Myers-Briggs Type Indicator (1962) was also used, and

the researcher commented that there was a remarkable uniformity among the results

but did not go into detail on the specific findings. "The predominantly left lateralized

population is also predominantly characterized by Abstract Conceptualization and Active

Experimentation learning styles" (Bush, 1984, p. 101).

In a pilot study conducted by this author in preparation for this study, Pearson

product moment correlations using the OLSI of Kofb and the Herrmann with 30 subjects,

were found as follows: Active Experimentation/Left Limbic, .15 (NS); Concrete

Experience/Right Limbic, .33 (NS); Reflective Observation/Right Cerebral, .30 (NS);

and Abstract Conceptualization/Left Cerebral, .50 (p<.01). Although these correlations

are not high overall, it is felt that they may be related to the use of the OLSI under less

than satisfactory conditions. Further it was found that 21 of the 23 (91%) subjects

testing for left brain hemisphere dominance on the Herrmann could be identified by

inspection related to their placement on the grid associated with the Kolb, while 4 of the
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7 (57%) of those testing for right brain hemisphere dominance could be identified by

visual inspection on the Kolb.

Slec tio and Grou Suces

Numerous studies have been conducted which relate to the second portion of the study

concerning application of learning style and brain hemisphere dominance concepts.

Although most of the application work with instrumentation used the Myers-Briggs Type

Indicator (1962), it is helpful in that this instrument has at least partially been

correlated with both the Koib and the Herrmann and used in Bush's (1984) study. It

must be remembered, however, that the concepts among the three are not totally

congruent.

Whereas selection as a preferred supervisor, subordinate, or member of a work

project group is the subject of this inquiry, a number of factors should be considered.

These include creativity, relative speed in decision-making, tendencies in making

selections, group harmony and effective leadership. Whereas some suggest that greater

creativity results from having a diverse group of decision makers (Janis, 1984; Likert,

1984; Manz & Sims, 1982), there are evidently quite different communication

patterns, types of decisions and decision-making times associated with such diverse

traits as a tendency toward abstract or concrete foci, brain hemisphere dominance, and

sex (Christiano & Robinson, 1982; Firestein & Treffinger, 1983; Hendrick, 1979;

McCausland, 1982; Wood, 1981). Groups classified as more task than process-

oriented, more abstract than concrete, or having more right brain hemisphere

dominance, for example, tend to reach decisions more rapidly than their opposites.

Males tend to communicate more than females in work groups, especially with female

leaders, but females are found to be more task oriented than males. It has also been

found that allowing sufficient time following the initial stages of group problem solving

is important to overall effectiveness in problem solving. One of the studies on decision-

making tendencies also found that individuals with a high tendency toward motion
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sickness, which has been related to a tendency toward right brain hemisphere

dominance, tend to strive for win/win or synergistic solutions to problems rather than

win/lose, competitive solutions (Mirabile & Glueck, 1979). However, when the

differences among group members are too great or the group members are unable to

handle the differences, problem solving may not occur at all (Yantis & Nixon, 1982).

Similarly, perceived leader effectiveness may be influenced by many factors including

personality type, cognitive style, and level within the hierarchy (Bonen, 1977;

Gillespie, 1980; Sanders & Malkis, 1982). In addition, the business environment also

interacts with style and tendencies toward information gathering and processing (Dunn,

1982; Sood & Adams, 1984). Although one study found that husbands and wives tend to

have opposite learning styles (Thies, 1983), most studies conclude that not only

marriage partners but also preferred business successors and performance appraisals

appear to be weighted in the direction of like attracts like (Cohen, 1981; Elster, 1977;

Lesnik-Oberstein & Cohen, 1984; Levinson, 1980; Strot, 1985). In studying

therapist/client relations, Witkin (1976) found strong liking and disliking based on

cognitive style within a period of time sometimes under a half hour, while another study

using the Convergent/Divergent dichotomy (Strot, 1985) indicated that teachers rated

students with similar learning styles higher than those students with styles opposite the

teacher's own style. Levinson's (1980) study involving 100 managers indicated that

their preferred successors were very similar to them in job involvement, work values

and personality (p.<.01). It was concluded that when persons of like characteristics

work together, it produces cooperation and success, but there is also a tendency to reduce

risk by replicating oneself in the choice of a successor. On the other hand, in studies of

performance evaluations (Cohen, 1981) the only significant correlations (p.<.05)

between raters and the ratees who were judged highly were on emotional stability and

restraint. The researcher suggested, however, that the lack of results may have been
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based on a strong perceived similarity between rater and ratee because of prior

selection.

Studies using the Myers-Briggs Type Indicator (1962) ranged from decision-

making style to the area of expertise, and tendency toward risk-taking (Blaylock, 1981;

Henderson & Nutt, 1980; Kadunc, 1982; Ryberg, 1982;). All of these studies concluded

that an individual's style was extremely important in predicting the sorts of decisions

that would be made by that individual. Research specialists, for example, were found to

rely on intuition more than sensing, while development project managers used more

sensing than intuition in their work (Kadunc, 1982). While not specifically dealing

with either the Kofb theory of learning or Herrmann's model of brain functioning as they

impact groups and business decision-making, certainly these studies provide a basis for

asserting that style, whether it is learning style or brain hemisphere dominance,

appears to make a difference in business-related areas. It is this direction which

supports both the application hypotheses of this study and also their directionality.

Summary of Research

The research reviewed for this study has been divided into the three basic areas

covered by the study. These are 1) learning style research, 2) brain hemisphere

dominance research, and 3) studies relating to preferences in selection for supervisors,

subordinates or work project groups and the implications of these selections. In the area

of learning style research, many models and theories exist but a primary problem

throughout the literature is agreement not only on a definition of learning style but also

the terminology to be used in discussing learning style. A two-factor bipolar model

using the dimensions of Concrete Experience/Abstract Conceptualization and Reflective

Observation/Active Experimentation provides a profile for four types of learner, the

Assimilator, the Accommodator, the Diverger, and the Converger. This model also has an

instrument with satisfactory validity and reliability which was used in the study.
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In the area of brain hemisphere dominance there is general agreement based on

neurophysiological and psychological studies that left brain hemisphere dominance is

associated with rational, sequential and analytical approaches to problem solving while

right brain hemisphere dominance is associated with more holistic, creative and

intuitive approaches. A model that includes these dimensions while also providing for

distinctions between Cerebral and Limbic or thinking and feeling kinds of brain

functioning is accompanied by an instrument that allows a quantitative representation of

specific brain hemisphere dominance. Because of the ongoing nature of the

neurophysiological and psychological research related to brain hemisphere dominance,

however, it is felt that a conservative approach to the subject is to treat the areas

represented as Left or Right Cerebral and Left or Right Limbic as constructs rather than

specific physiological locations.

In the area of selection, it would appear that there are tendencies toward persons

selecting those who are most like themselves as supervisors, subordinates and work

project group members. Although this similarity allows for harmonious relations and

speedier decision making, it does not allow for maximum creativity.

Based on these studies, a number of hypotheses were proposed. The probability level

selected for assessing significance was = .01 for the Pearson product moment

correlations used with Hypotheses 1 through 3, and -q = .05 for the chi squares

conducted with Hypotheses 4 through 9.

Hypotheses

As noted, there are two types of hypotheses proposed in this study. The first category

applies to the relationship between learning style and brain hemisphere dominance.

These are:

1. There is a significant positive correlation between Concrete Experience and

overall right brain hemisphere dominance, and also between Reflective

Observation and overall right brain hemisphere dominance.
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2. There is a significant positive correlation between Active Experimentation and

overall left brain hemisphere dominance, and also between Abstract

Conceptualization and overall left brain hemisphere dominance.

3. There is a significant positive correlation between

a. Concrete Experience and Right Limbic scores

b. Reflective Observation and Right Cerebral scores

c. Active Experimentation and Left Limbic scores

d. Abstract Conceptualization and Left Cerebral scores.

The second set of hypotheses relate to selection and are as follows:

4. In the selection of preferred supervisors,

a. Diverger selectors will pick significantly more Diverger selectees,

b. Assimilator selectors will pick significantly more Assimilator selectees,

c. Converger selectors will pick significantly more Converger selectees,

d. Accommodator selectors will pick significantly more Accommodator selectees.

5. In the selection of preferred subordinates,

a. Diverger selectors will pick significantly more Diverger selectees,

b. Assimilator selectors will pick significantly more Assimilator selectees,

c. Converger selectors will pick significantly more Converger selectees,

d. Accommodator selectors will pick significantly more Accommodator selectees.

6. In the selection of work project group members,

a. Diverger selectors will pick significantly more Diverger selectees,

b. Assimilator selectors will pick significantly more Assimilator selectees,

c. Converger selectors will pick significantly more Converger selectees,

d. Accommodator selectors will pick significantly more Accommodator selectees.
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7. In the selection of preferred supervisors,

a. left brain hemisphere dominant selectors will choose significantly more left

brain hemisphere dominant selectees, and

b. right brain hemisphere dominant selectors will choose significantly more right

brain hemisphere selectees.

8. In the selection of preferred subordinates,

a. left brain hemisphere dominant selectors will choose significantly more left

brain hemisphere dominant selectees, and

b. right brain hemisphere dominant selectors will choose significantly more right

brain hemisphere dominant selectees.

9. In the selection of work project group members,

a. left brain hemisphere dominant selectors will choose significantly more left

brain hemisphere dominant selectees, and

b. right brain hemisphere dominant selectors will choose significantly more right

brain hemisphere dominant selectees.
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CHAPTER 3

Method

In reviewing the methodology for this study, the following areas will be discussed:

1) subjects for the study, 2) the instruments used in the study and the materials for the

feedback session with the subjects, and 3) the overall study design.

Subiects

This study was conducted using graduate students presently enrolled in management-

related programs at St. Thomas University (STU) and at Florida International

University (FlU). The Graduate School at STU is relatively small, comprising

approximately 600 students enrolled in nine Masters level graduate programs. Of these,

six programs are business and management-related. Established in Miami, Florida, only

25 years ago, STU begun as a remnant of a pre-Castro church-related Cuban college.

FlU is also relatively new, having been founded during the early 1970's, as one of the

nine state universities in Florida. It has a much larger graduate school than STU,

including a much wider range of academic disciplines. For this study, seven classes were

used, six being from STU wherell3 of the subjects were enrolled, while the seventh

class from FIU enrolled the remaining 21 subjects.

Personal Demoraphic of Suicts

The subjects of the study included 80 males and 54 females. They ranged in age from

21 to over 50, with the following age group breakdowns: 23 (18%) were 21-24 years

of age, 42 (33%) were between 25 and 29, 41 (32%) were in their thirties, 15

(12%) in their forties, 7 (5%) were over 50, and 6 (4%) declined to give their age.

Of the 134 subjects, 17 (13%) were Black, 67 (51%) Non-Hispanic Caucasian, 29

(22%) Hispanic including subjects born in the United States with Hispanic surnames, 2

(1%) who declined to volunteer this data and 19 (14%) Other (see Table 1). The

category of .Qjtber included international students as well as students from the United

States from backgrounds other than Black, Non-Hispanic Caucasian, or Hispanic. The
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international students came from Nigeria, West India, Asia, Belize, Brazil, India, Haiti,

Saudi Arabia, the Philippines, the Virgin Islands and Jamaica.

The students in the study were enrolled in five different management-related

programs, including 60 (45%) pursing the Master of Science in Management (MSM),

30 (22%) the Master of Business Administration (MBA), 21 (16%) the Master of

Health Management (MHM), 17 (13%) in Sports Administration (SpoAd), 4 (3%) in

the Management Information Systems (MIS) program and 2 (4%) Special Students (see

Table 2). In terms of undergraduate majors, the subjects came from at least fifteen

different majors ranging from Biology to English. The largest of these were Business

and Management with 27 students, or 22% of the overall sample. Criminal Justice,

Nursing, Education, Psychology, Accounting, and English each represented 7% of the

overall sample, whereas Political Science, Economics and Finance, Health and Physical

Education, and Science each represented 6% of the sample.

Of the 134 students in the study, 117 (87%) were working and attending evening

classes at the time of the study, while the remaining 17 (13%) were not working but

attending evening classes. Of those students who were working, 66 (49%) had no

management experience, 28 (21%) described themselves as 1st line supervisors, 32

(24%) said they represented middle management and the remaining 8 (6%) said they

were part of senior management in their workplace (see Table 3).

Class Selection

The subjects for the study were selected based on class registrations during

January,1986. The basic requirements were that the class be large enough to provide

representation of the different learning styles as well as different brain hemisphere

dominances. It was estimated that a class size of approximately 20 students would meet

these requirements. In addition, it was necessary that the classes provide sufficient

interaction to allow the students to become acquainted with each other during class

sessions and breaks. Classes consisting primarily of lecture were excluded. In addition,
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a total of approximately 120 subjects was desired for the study, so it was thought that

six classes would be sufficient. Following January registration, six classes were

identified at STU which met the stated requirements and one from FlU. As the researcher

is a member of the faculty at STU, it was easier to use more groups from there than from

FIU. Seven classes instead of six were selected to ensure an overall sample of 120. This

resulted in a total of 134 subjects in the final study.

The classes selected included three classes in Organizational Design, one of which was

the class from FlU. All the students in this particular class were enrolled in the MBA

program. One of the Organizational Design classes from STU met on the Main Campus, and

the other is conducted in an on-site location with enrollment limited to public

employees. Two of the classes were in Applied Research Methods, with one of these

limited to students in the MHM Program and public employees enrolled in the MSM

Program. The two additional classes were Human Resource Management, which included

all but one of the Sports Administration students, and, finally, the Organizational

Behavior class which included a mixture of MSM, MBA and MIS students.

The six instructors involved are all experienced in their fields and use many

interactive teaching strategies in their classes. Both sections of the Applied Research

Methods classes were taught by the same instructor.

Demorhcs by Class

The personal demographic breakdowns for each class are presented in Table 1.

Overall it was felt that these classes were very similar to each other in personal

demographics. In addition to their personal demographics, the subjects reported their

educational program of study and current work experience. These factors are reported

by group in Tables 2 and 3.

Limitaions to the Sampling Design

In this study, given the requirements that students get to know each other well enough

to at least make preliminary selections of preferred supervisors, subordinates and work
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project group members from among their classmates, it was necessary to select fairly

large, interactive classes. As will be discussed later, a mean a of 21 students did not

always afford the anticipated representation of learning styles and brain hemisphere

dominance. This impacted the selection hypotheses 4 through 9. The South Florida area,

the nature of both STU and FlU, and the decision to limit the study to students in

management-related programs of study, naturally also limit the generalizability of the

findings of this study.

Table 1

Personal Demographics of Subiects by Cls Groups

SSex Ethnic/Racial
Non-Hispanic

Males Females Black Caucasian Hispanic Other
Group 1

n=17 7 10 1 8 3 5
Group 2

n=20 (1)a 17 3 - 17 3 -

Group 3
a=21 (2) 15 6 3 6 6 6

Group 4
n=23 (8) 15 8 1 12 5 5

Group 5
n=22 8 14 4 12 4 2

Group 6
n=23 (2) 14 9 8 8 7 -

Group 7
n=21 11 10 3 10 4 3

Totalsb 80 54 17 67 29 19

N = 134
a ( ) denotes the number of students in a group who were also included in a previous

group.
b Totals will not equal column totals because of the presence of some

students in more than one group.
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Table 2

Eduational Pro ~ram of Subiects by Class Grouos

Group MSM MBA MHM SooAd MIS Other
Group 1
n=17 8 - 4 3 2

Group 2
n=20 (1)a 3 3- 14 - -

Group 3
n=21 (2) 13 4 - - 4 -

Group 4
n=23 (8) 18 2 1 1 1 -

Group 5
n=22 6 - 1 - - -

Group 6
n=23 (2) 23 - -

Group 7
n=21 - 21 - - - -

Totalsb 60 30 21 17 4 2

N = 134; Note. MSM = Master of Science in Management; MBA = Master of Business
Administration; MHM = Master of Health Management; SpoAd = Master in
Sports Administration; MIS = Master of Management Information Systems.

a ( ) denotes the number of students in a group who were also included in a previous
group. b Totals will not always equal column totals because of the presence of some
students in more than one group.

Table 3 -

Working Status of Subjects by Class Grou s

Group Not Supervising 1st Line Middle Mat Senior Mat
Group 1
n=17 13 -3 1

Group 2

n=20 (1)a 11 5 4
Group 3
n=21 (2) 12 3 5 1

Group 4
=23 (8) 12 5 5 1

Group 5
n=22 9 6 5 2

Group 6
n=23(2) 5 9 8 1

Group 7
n=21 13 2 4 2

Totalsb 66 28 32 8

N = 134

a ( ) denotes the number of students in a group who were included in a previous

group. b Totals will not always equal column totals because of the presence of some
students in more than one group.
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ostruments

There were three instruments used in the study: the Kofb Learning-Style Inventory

(1985), the Herrmann Participant Survey Form (1978) and a short questionnaire

covering demographics and the selection portion of the study.

Kob Learnin -t le Inventory

The first of these, Kolb's Learning-Style Inventory (LSI) is a short self-report

survey. It uses twelve sets of short descriptive phrases and asks that each set be

identified in rank order as most descriptive to least descriptive of the individual's

learning or problem solving methods. The instrument yields four subscores and two

combined scores. These combined scores measure the relative strength of Active

Experimentation/Reflective Observation (AE-RO) and Abstract

Conceptualization/Concrete Experience (AC-CE). Because of the controversy concerning

the original version of this instrument, the OLSI, a portion of the Review of the

Literature was devoted to this discussion. The LSI correlates with the OLSI at .91; the

reliability of the 1985 edition is .81 using Cronbach's alpha, almost 1.0 using Tukey's

test, and .81 using Spearman-Brown correction formula with a split-half procedure

(Kolb, 1985). In this study, the reliability of the Kolb instrument was determined

using an odd-even split-half procedure with the Spearman-Brown prophecy formula.

Although the results from the split-half test using data from this study has a probability

of p<.001, it is reflected throughout as g <.01 as this was the level of probability

designated as acceptable for this study. These results are presented in Table 4 together

with comparable results from previous studies.

A concern with the instrument was raised by Freeman and Stumpf (1980, 1981)

who stated that the forced choice answers on the LSI did not allow a realistic appraisal of

an individual's strengths. It does, however, reflect Kofb's theoretical base regarding the

dialectic nature of the characteristics being measured. It is also supported by Guilford
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(1980) in his discussion of learning style instrumentation. In this study, the

bipolarity and independence of the factors was assessed by computing Pearson product

moment correlations. In reviewing bipolarity, Concrete Experience and Abstract

Conceptualization are found to be negatively correlated at -.46, and Reflective

Observation and Active Experimentation are negatively correlated at -.52. The

independence of each factor is reflected in the significant negative correlations between

each factor and all the others in the Kofb diagram. The only exception is a result for

Abstract Conceptualization and Reflective Observation which was not significant at the

.01 level. With the exception of the Concrete Experience and Active Experimentation

correlation which has a probability of <.01, all the other correlations reported as Diehl

(1986) have a probability of <.001. They are, however, reported at the a <.01 level, as

this was the acceptance level specificied for this study. These results, as well as a

summary of similar results from previous studies, are presented in Table 5.

Table 4

Split-hlf Reliability of the KCob (LS and the (L I)-

OLSI LSI
Kolb, 1976 Kotar, 1980 Kofb, 1986 Diehl, 1986

Factor n=687 n=262 n =268 n=133
Concrete
Experience .55 .44 .81 .86

Reflective
Observation .62 .62 .71 .86

Abstract
Conceptualization .75 .59 .84 .85

Active
Experimentation .66 .42 .83 .90

a All correlations reflect the Spearman-Brown prophecy formula and are
significant at g < .01.
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Table 5
Bipolarity and Indeendence of FoIb OL and LSI Suscalesb

OLS lLSI
Kolb (1976) Kotar (1980) Kofb (1985) Diehl (1986)

Factors n=807 n=262 n=1446 n=133
CE/ACa -. 57 .53 -. 42 -. 46

RO/AEa -. 50 -. 56 -.33 -. 52

CE/RO NS -. 32 -. 42

CE/AE NS -. 22 -. 15

AC/RO -. 16 -.15 NS

AC/AE -. 21 -. 30 -. 48

_Qia. CE = Concrete Experience; AC = Abstract Conceptualization RO = Reflective
Observation; AE = Active Experimentation.

a Bipolar Factors.

b All correlations are Pearson product moment and are significant at g < .01.

As with any self-report instrument there is an issue in terms of the individual's

accuracy of self-perception and reporting. It has been suggested that individuals may

want to represent themselves- in a particular light even though the instrument is not

intended to be judgmental. This concern is countered in the learning style literature by

findings indicating a reasonable degree of self-knowledge and relative accuracy in

reporting of style by most students (Dunn, 1983).

Another factor in favor of using the Learning-Style Inventory is that it tests the

specific concepts which are the subject of this study. It has been used in research

relating to a number of different subjects at major universities throughout the United

States and is included in standard management textbooks even in the original (OLSI)

edition.

Hrrmn Participant Survey Form

The Herrmann instrument uses a variety of measures to provide feedback in the areas

of Right and Left Cerebral brain hemisphere dominance and Right and Left Limbic brain
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hemisphere dominance. Although less has been written about the Herrmann Participant

Survey Form than has been written about the Kolb, it too has had wide use over the past

ten years and has been employed in doctoral level study in major American universities

(Black, 1983; Bush, 1984; Norris, 1984). The Herrmann instrument consists of a

collection of brain hemisphere dominance measures, many of which are related to

existing research in the field. The items on the instrument relate to physical attributes,

activity preferences, and a variety of self descriptions. From a physical standpoint,

participants are asked to record their handedness, hand position when writing, tendency

toward motion sickness, and times of day when energy levels are perceived to be highest.

Activity preferences include preferred school subjects and hobbies. In the self-

description portion, they are asked to select adjectives that best describe themselves and

also to respond to a series of twenty questions relating to creative and imaginative

tendencies, reactions to predictability and orderliness, and comfort levels in handling

ambiguous situations or being alone. Although the instrument may be scored by hand, a

computer program is available for scoring which was used in this study. Special

training is required to score and interpret the instrument. The Herrmann yields several

scores including overall Right and Left brain hemisphere dominance and overall

Cerebral and Limbic tendencies. In addition, subscores are produced assessing the

participant's Left Cerebral, Left Limbic, Right Cerebral and Right Limbic strengths and

an overall profile of types is also available.

The Herrmann instrument has been used in combined studies between departments at

the University of Texas at Arlington to screen subjects for later EEG studies on

Left/Right brain activity (Schkade & Potvin, 1981). In these studies a ratio of 1.

indicates equal use of the hemispheres of the brain. The published results for Left brain

hemisphere dominant subjects indicated a mean power ratio of .77, whereas the

corresponding ratio for Right brain hemisphere dominant subjects was 1.2 (.<.01). In

preparing his dissertation, Bush (1984) reports that subsequent to the Schkade and
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Potvin report, more than 4,000 pieces of data have been recorded by Schkade resulting

in empirically predictive validity. Another dissertation (Black, 1983) included

construct validity correlations between the Herrmann and the Kirton Adaptor-Innovator

Inventory. In this study the Kirton correlated with Cerebral Right and Overall Right on

the Herrmann at .51 and .43, respectively, and with the Limbic Left and Overall Left at

-.40 and .35 respectively (a=104, p<.05).

An independent validation study (Bunderson, Olsen & Herrmann, 1978) was also

conducted in which 15 measures of brain hemisphere dominance in a learning profile

battery were administered. The tests had been suggested by a panel of eleven

neuropsychologists and human ability researchers as those measures best able to assess

differences between Left and Right brain hemisphere dominance. Following factor

analysis, the researchers concluded that there was a "pervasiveness of the left vs. right

hemisphere dominance factors," and that there was "strong construct validation" for the

instrument (Bunderson, Olsen & Herrmann, p. 22). The bipolarity and independence of

the factors measured by the Herrmann were assessed for this study by calculating

Pearson product moment correlations between the Overall Left and Overall Right scores

and also between the Overall Cerebral and Overall Limbic scores. Using 126 subjects,

Overall Left and Overall Right are correlated at -.84 (g <.01), whereas Overall

Cerebral and Overall Limbic are correlated at -.73 (g <.01), thus supporting a high

level of bipolarity. In addition, 30 subjects from the study were asked to retake the

Herrmann instrument ten weeks following the initial testing period. (See Appendix A

for a description of the students involved in the test-retest study). Test-retest results

are reported in Tables 6 and 7; although the actual probability levels found were < .001,

they are reported at the p. <.01 level specified as acceptable for this study.



Table 6

Ts-rts Reut fr th era Isrumn Ovrl Mesre

Factor lst Test 2nd Test Pearson r p

Overall left
Ma 113 110 .67 <.01

15.7 14.7

Overall right
MaQa 86 92 .74 <.01

20.7 17.5

Overall cerebral
Maa 93 94 .76 <. 01
a 15.2 11.7

Overall limbic
Maa 106 107 .81 <. 01

18.1 14.0

a = 30

Table 7

Test-retest Results for the Herrmann Instrument Specific Subtests

Factor 1st Test 2nd Test Pearson r

Left Cerebral
Maa 79 77 .75 <.01

21.9 18.5

Left Limbic
Maa 91 88 .52 < .01

SA 16.0 12.8

Right Limbic
M.an 68 73 .85 <.01

21.2 17.9

Right Cerebral
M.an 61 65 .71 < .01

18.3 16.2

a=30.

It may be useful to remember that the instrument was developed in the non-academic

environment of business and management training. In this context, the instrument has
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been administered to over 4,000 individuals with informal validation on an experiential

level. The dates of the doctoral studies using the Herrmann are quite recent and would

appear to indicate that ongoing research using this instrument is not only occurring but

also is producing further specificity in regard to validity and reliability.

The final instrument to be used in the study was a short questionnaire yielding

personal demographic information specific to the group and preferences for

supervisors, subordinates, and members of work project groups. The demographic data

included sex, age, field of study and other factors that might have impacted the results of

the study (see Appendix B for the complete packet of instruments).

Design an dProcedure

A pilot study with 30 students was conducted to determine the feasibility of the study

using the Herrmann Participant Survey and the OLSI. The new edition, LSI, was not

available at the time of the pilot. All students participating in the study were given a

brief overview of the purposes of the study before they took the two instruments. The

instruments were presented during one session in each of three classes. The results of

the individual tests were returned to the students who had participated and the statistical

results were correlated. These were reported in the Review of the Literature.

Based on class registrations, class sections used in the regular study were selected in

January, 1986, both at STU and at FIU. Instructors were asked to provide

approximately one hour of class time for students to complete the instruments as it was

important not only that the conditions be tightly controlled, but also that students take

the instruments at the same time to allow for maximum uniformity. With the exception

of the class from FIU, this class time was made available. The students from FIU were

given verbal instructions at the end of one class and then returned the instruments the

following week. In every other case the researcher gave a brief overview of the study

and then provided brief verbal instructions for completion of the instruments. During
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the administration of the instruments, the researcher was available to clarify directions

and answer any questions the participants had. Following administration of the

instruments, brief discussions were conducted with each class regarding questions and

concerns the participants had regarding specific items of the instruments and the overall

hypotheses of the study. In addition, some information was given regarding the concepts

being tested and their implications for management.

The administration of the instruments was made during the sixth week of the

semester. By this time all students had been together in class from 24 to 27 hours over

a six week period. As mentioned earlier, the classes were selected both for size and also

for the interactive nature of the class experience.

Approximately two weeks following the administration of the instrument, the

researcher returned to each of the classes to provide feedback to the individual

participants (see Appendix C for the feedback materials). In addition to providing

specific, individualized feedback to the participants, some class time was spent

discussing the overall concepts and specific applications in management settings. The

amount of time spent on feedback varied widely, depending on the amount of class time

the individual instructors were able to make available. In addition, four of the six

instructors also took the instruments and shared their feedback with the students

involved.

Ten weeks following the administration of the test instruments, thirty-five of the

original subjects were contacted and asked to participate in a test-retest study using the

Herrmann. Thirty of the students responded and were used in the test-retest study.

esi n Limitations

Although good cooperation was received from the six instructors whose classes

participated in the study, the lack of available class time for the FIU students to complete

the instruments with assistance available from the researcher is of concern. An

additional concern in regard to the STU students is that, although many of the students in
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the group were not known to the researcher, the researcher was either known by the

participants or they were aware of the researcher's faculty status at STU. Although this

produced a high level of cooperation in terms of returns, it also required stringent

assurances of confidentiality. The only apparent reluctance to participate in the study,

however, was on the part of one or two students in three classes to complete the selection

portion of the data collection. Their reluctance was based on concerns regarding their

lack of more complete knowledge of their classmates. In the FlU class, however, six

(29%) of the participants did not participate in the selection portion of the study. They

did respond to the two test instruments and are included in the correlational aspects of

the study.
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CHAPTER 4

Results

Various statistical procedures were used to analyze the data obtained in the study as it

pertained to the hypotheses. As the personal demographics of the subjects were

presented in the previous section, this section begins with an overview of the

descriptive statistics concerning the subjects as they relate to the two instruments. A

discussion follows regarding findings relating to each hypothesis.

Learning Style of the Subjects

Of the 134 subjects in the study, all but one returned usable data on the Kolb LSI

The means, range, and standard deviation of the overall group on the various subscales

and the combination scales are presented in Table 8. In terms of specific learning style,

there were 28 (21%) Divergers, 63 (47%) Assimilators, 16 (12%) Convergers, and

26 (20%) Accommodators. These findings, in addition to learning style breakdowns by

class are presented in Table 9. Based on the pilot study and prior experience with the

older version of the instrument, it had been anticipated that more Convergers and fewer

Assimilators would be present in the sample population. Given that the sample

population was drawn entirely from graduate students, however, this heavy emphasis on

the Abstract Conceptualization and Reflective Observation may be appropriate.

Table 8

Megans. Ranges. and Stndard Dviations by u aend CmbinationSae
for the KaIb LSI

Scale Mean Rance Standard Deviation

Concrete Experience 26 1 3- 46 7.5
Reflective Observation 31 1 3- 4 6 7.1
Abstract Conceptualization 32 1 5-48 7.0
Active Experimentation 31 1 2-48 8.1
Active Experimentation minus
Reflective Observation 35 5-68 13.3

Abstract Conceptualization minus
Concrete Experience 42 1 2-71 12.4

n = 133
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Although the distribution is fairly consistent across groups, in Group 3,

Accommodators were underrepresented. Conversely, in Group 5, Assimilators are

somewhat underrepresented and Accommodators somewhat overrepresented. Although

this distribution within groups did not impact the results in the first hypotheses dealing

with correlations, it did have negative implications for the selection hypotheses. These

implications are discussed with the specific hypotheses as well as in Chapter 5.

Table 9

Learning Stle Distributions Overall and bGroup

Grouo Divergers Assimilators Conver ers Accommodators

Group 1, n=1 7 4 (22%) 8 (47%) 1 ( 6%) 4 (24%)
Group 2, n=20 4 (20%) 9 (45%) 2 (10%) 5 (25%)
Group 3, a=21 5 (24%) 12 (57%) 3 (14%) 1 ( 5%)
Group 4, n=23 6 (26%) 9 (39%) 4 (17%) 4 (17%)
Group 5, n=22 5 (23%) 6 (27%) 2 ( 9%) 9 (41%)
Group 6,,a=23 4 (17%) 12 (52%) 3 (13%) 4 (17%)
Group 7, =20 6 (30%) 10 (50%) 2 (10%) 2 (10%)

Total Sample 28 (21%) 63 (47%) 16 (12%) 26 (20%)

n = 133
N~a Some overlap between groups existed so the numbers in the Total Sample
does not equal the sum of the groups.

Brain Hemisphere Dominanc of the Subiects

Of the 134 subjects in the study, 126 provided usable data regarding brain

hemisphere dominance as measured by the Herrmann instrument. The means and

standard deviations of the overall scales and the subscales are presented in Table 10.
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Table 10

Mens and Standard Deviations for Overall and ubscales of the Herrmann

factrRight Left Overall

Cerebral
M®a 66 77 95

18.8 21.3 13.8

Limbic
Maan 71 89 107

21.2 17.7 16.9

Total
M..an 90 110
5. 21.5 17.3

= 126

Of these, overall 87 (71%) were assessed as primarily left brain hemisphere

dominant, 34 (27%) were assessed as primarily right brain hemisphere dominant; the

remaining 3 could not be assessed on this dimension as their overall left and right brain

hemisphere dominance scores were equal. The distribution of right and left brain

hemisphere dominance, both overall and by group, is presented in Table 11.

Table 11

Distribuion of Right/Left Brain Hemisphere Dominance Overall and by Group

Group Right Dominant Left Dominant

Group 1, n=15 4(27%) 11 (73%)
Group 2, n=19 6(32%) 13 (68%)
Group 3, n=19 2(11%) 17(89%)
Group 4, n=20 4 (20%) 16 (80%)
Group 5, n=22 7(32%) 15 (68%)
Group 6, n=21 8(38%) 13 (62%)
Group 7, n=20 5 (25%) 15 (75%)
Total, n=121 34 (28%) 87 (72%)

N2qt; The sum of the group n's is not equal to the Total because of
overlapping group members.



64

Findings Related to Hv othee 1 and 2

The first two hypotheses were concerned with the overall relationships between right

and left brain hemisphere dominance and the subjects' position on the diagram related to

the Kofb LSI (see Figures 1 and 2). Based on the pilot study and other information

(Bush, 1984; Kolb, 1985), it was hypothesized that there would be a relationship

between right brain hemisphere dominance and the Concrete Experience/Reflective

Observation dimensions on the Kolb, whereas, conversely, a relationship would be found

between left brain hemisphere dominance and the Abstract Conceptualization/Active

Experimentation dimensions. In the pilot study, 91% of the left brain hemisphere

dominant individuals could be identified by inspection of their relative placement on the

Kofb diagram. Bush (1984) states that the left hemisphere dominant population is

characterized by Abstract Conceptualization and Active Experimentation. Specifically

Hypothesis 1 stated that, "There is a significant positive correlation between Concrete

Experience and overall right brain hemisphere dominance, and also between Reflective

Observation and overall right brain hemisphere dominance." Conversely, Hypothesis 2

stated that, "There is a significant positive correlation between Active Experimentation

and left brain hemisphere dominance, and also between Abstract Conceptualization and

overall left brain hemisphere dominance."

Pearson product moment correlations were performed between appropriate subscales

of both instruments using the SPSS computer program. The overall right brain

hemisphere dominance scores correlated with Concrete Experience at .41 (g <.01) and

with Reflective Observation at -.22 (. <.01). The overall left brain hemisphere

dominance scores correlated with Active Experimentation at -.03 (NS) and with

Abstract Conceptualization at .23 (g <.01). The probability level of = .01 was

stated as the level of acceptance for correlations in this study; Hypotheses 1 and 2 are,

therefore, not supported by the results of this analysis. A further discussion of these
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findings as well as additional statistical analyses are presented in Chapter 5 (see Table

27 for a complete presentation of the correlations between the four dimensions of the

Koib instrument and overall left and right brain hemisphere dominance).

Findings Related to Hypothesis

In Hypothesis 3, a variety of relationships between subscales of the Herrmann and

the LSI were suggested. Specifically, it was hypothesized that, "There is a significant

positive correlation between a) Concrete Experience and Right Limbic scores, b)

Reflective Observation and Right Cerebral scores, c) Active Experimentation and Left

Limbic scores, d) Abstract Conceptualization and Left Cerebral scores."

In regard to the specific relationships hypothesized, Pearson product moment

correlations were calculated using SPSS with the following results: Concrete Experience

and Right Limbic, r = .42 (p<.01); Reflective Observation and Right Cerebral, r = -.16

(NS); Active Experimentation and Left Limbic, r = .03 (NS); and Abstract

Conceptualization and Left Cerebral, r = .42 (p<.01). Using the specified probability of

c. =.01, subportions (a) and (d) of Hypothesis 3, in which it was hypothesized that

there are significant positive correlations between Concrete Experience and Right

Limbic and between Abstract Conceptualization and Left Cerebral, are supported.

Subportions (b) and (c), in which significant positive correlations between Reflective

Observation and Right Cerebral and between Active Experimentation and Left Limbic are

hypothesized, are not supported by the data analysis. Further discussion of these

results, as well as additional related analyses are presented in Chapter 5 (see Table 29

for complete correlations between the four dimensions of the Kofb and the four subscores

of the Herrmann).

Findin s Related to Hypotheses 4 through 6

Hypotheses 4 through 6 predicted that subjects would prefer working with others of

their same learning style as supervisors, subordinates, and work project group

members. Specifically, Hypothesis 4 stated that "In the selection of preferred
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supervisors, a) Diverger selectors will pick significantly more Diverger selectees, b)

Assimilator selectors will pick significantly more Assimilator selectees, c) Converger

selectors will pick significantly more Converger selectees, and d) Accommodator

selectors will pick significantly more Accommodator selectees." To test this Hypothesis,

the chi square procedure was used. From an original sample of 133 who provided usable

data on the Kofb LSI, 115 provided usable information regarding the individual they

preferred as a supervisor from among their classmates. This data is provided in Tables

12, 13, and 14. Results could not be calculated for Convergers because of their small

representation in the population (a = 16). To handle the smaller numbers of Divergers

and Accommodators in the sample, chi squares were calculated using only two cells: the

selectors' own learning style and all others as a combination cell. The expected

frequencies (fe) were determined based on the proportional representation of each

learning style within the overall study population (see Table 9). The pattern of

distribution within the classes used in the study (see Table 9) limits the usefulness of

these statistics and will be discussed in more detail in Chapter 5. In all tables the

hypothesized relationship has been placed at the bottom of the table.

In regard to Hypothesis 4, in which it was hypothesized that individuals would choose

supervisors with their own learning styles, it may be seen by reviewing the data, that

this Hypothesis is not supported by the findings. Specifically, the result for Divergers

is not significant (see Table 12). Assimilators, although having significant findings,

were not in the direction hypothesized (see Table 13), and, in fact, appeared to prefer

working with Divergers or Convergers. Convergers could not be tested because of their

small numbers; and the result for Accommodators was not significant (see Table 14).
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Table 12

Selections of Preferred Suervisors b iver ers

GrouL fe fo df _ _x2 _ _

All Others 18.17 18
Divergers 4.83 5 1 .0 1a NS

n - 23
a Chi Square using the Yates Correction formula

Table 13

Selections of Preferred Supervisors by Assimilators
Group fe fo df x2

Divergers 11.55 19
Convergers 6.60 12
Accommodators 11.00 9
Assimilators 25.85 15 3 14.14 (Q=.45) < .05

a = 55

Table 14

Selections of Preferred Suoervisors by Accommodators

Grouo fe fo df x2

All Others 19.2 21

Accommodators 4.8 3 1 .8 5a NS

= 24
a Chi square using the Yates Correction formula

Hypothesis 5 stated that "In the selection of preferred subordinates, a) Diverger

selectors will pick significantly more Diverger selectees, b) Assimilator selectors will

pick significantly more Assimilator selectees, c) Converger selectors will pick

significantly more Converger selectees, and d) Accommodator selectors will pick
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significantly more Accommodator selectees." In testing this hypothesis, the chi square

statistic was also used and these results are reported in Tables 15, 16, and 17. Again,

for Divergers and Accommodators combined cells were used in the calculations;

computations could not be performed for Convergers due to the small numbers. A review

of these findings indicates that Divergers indicated no particular preference for

supervisors and, therefore, the result was not significant (see Table 15). Assimilators

showed a preference for working with Divergers rather than fellow Assimilators; the

result was, therefore, significant, but not in the direction hypothesized (see Table 16).

Results for Convergers could not be determined because of their small numbers in the

study population. Accommodators indicated no particular preference so the result was

not significant (see Table 17). Therefore, Hypothesis 5 is not supported at the < .05

level.

Table 15

Selections of Preferred Subordinates by Divergers

Group fe fo df x2

All Others 17.38 18

Divergers 4.62 4 1 .0 8 a NS

n = 22

a Chi square using the Yates Correction formula

Table 16

Selections of Preferred Subordinates by Assimilators

Group fe fo df x2

Divergers 11.34 21
Convergers 6.48 8
Accommodators 10.80 12
Assimilators 25.38 13 3 14.76 (Q=.46) < .05

n = 54



69

Table 17

Selctions of Preferred Sbordinates bAccommodaors

Grou fe fo df P

All Others 18.40 18
Accommodators 4.60 5 1 .04 a NS

n = 23
a Chi square using the Yates Correction formula

Hypothesis 6 was similar to Hypotheses 4 and 5 in that each subject was asked to

choose classmates for a work project group and to identify those with whom they

preferred not to work in this situation. Specifically Hypothesis 6 stated that "In the

selection of work project group members, a) Diverger selectors will pick significantly

more Diverger selectees, b) Assimilator selectors will pick significantly more

Assimilator selectees, c) Converger selectors will pick significantly more Converger

selectees, and d) Accommodator selectors will pick significantly more Accommodator

selectees." In the case of Hypothesis 6, however, each subject was asked to identify as

many as three classmates he or she would prefer to work with in a work project group.

In some instances, students chose fewer than three classmates, and in other instances,

the classmates they chose were not included in the group of students for whom usable

learning styles had been determined. For this reason, the number of usable selections

rather than selectors was used in determining the chi squares and are reported on each

appropriate table. As with the two previous hypotheses, frequencies expected were

determined based on the proportional representation of each learning style in the total

study population (see Table 9). The increase in selections from one per student to a

possible three meant that chi squares could be calculated for all groups except the

Convergers in which the critical expected cell (selection of Convergers by Convergers)

was still too small to bear analysis. The results for Hypothesis 6 are reported in Tables
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18, 19, and 20. As may be seen by reviewing these tables, Divergers did not express

clear preferences for fellow work project group members and therefore the result for

Divergers was not significant (see Table 18). As in Hypothesis 4, Assimilators indicated

a preference for working with Divergers or Convergers rather than fellow Assimilators;

therefore, the result was significant, but not in the direction hypothesized (see Table

19). The result for Convergers could not be determined due to their small numbers, and

the result for Accommodators was significant in the direction hypothesized at the g<.05

level (x2 = 18.00, 9.<.001; see Table 20). Therefore, sections (a), (b), and (c) of

Hypothesis 6 relating to Divergers, Assimilators, and Convergers are not supported,

whereas section (d) relating to Accommodators is supported. Further discussion of the

results of Hypotheses 4, 5, and 6 may be found in Chapter 5.

Table 18

Selections of Preferred Work Proiect Group Members by Diver ers

Groux fe fo df x2

Assimilators 31.96 38
Convergers 8.16 10
Accormodators 13.60 13
Divergers 14.28 7 3 4.64 NS

Usable selections = 68

Table 19

Selections of Preferred Work roiec Grou Members by Assimilators

Grouo fe fo df p

Divergers 36.12 49
Convergers 20.64 29
Accommodators 34.40 33
Assimilators 80.84 61 3 12.91 (Q=.26) <.05

Usable Selections = 172
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Table 20

lecions of rfrre Wrk Proc Grou Mebrsb Acomdtrs

Grouo fe fo df 2

Divergers 15.12 14
Assimilators 33.84 19
Convergers 8.64 16
Accommodators 14.40 23 3 18.00 (a.45) <.05

Usable Selections 72

Findings Relating to Hvootheses 7 throuah9

Hypotheses 7 through 9 are those addressing the selection preferences of the subjects

for working associations based on left or right brain hemisphere dominance. Generally,

it was hypothesized that subjects would prefer their working relationships with those

who shared their brain hemisphere dominance. Specifically, Hypothesis 7, Part (a)

stated that "In the selection of preferred supervisors, left brain hemisphere dominant

selectors will choose significantly more left brain hemisphere dominant selectees."

Part (a) was tested using the chi square statistic, and these results may be found in

Table 21. The frequencies expected were determined based on the proportional

representation of left and right brain hemisphere dominant subjects in the overall study

(see Table 11). As may be seen by reviewing this table, rather than preferring to work

for fellow left brain hemisphere dominant supervisors, the left brain hemisphere

dominant selectors indicated a significant preference for working with right brain

hemisphere dominant supervisors. The resultant chi square is 9.82 (p. <.005), but it is

not in the direction hypothesized so Hypothesis 7, Part (a) is not supported.
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Table 21

Slcion ofrfrre Sp rviosb Lft Brai Heishere Dominas

Gru fe fo df x2

Right Brain Dominant 20.79 33
Left Brain Dominant 56.21 44 1 9.7 8 a (=.34) <.05

= 77

a Chi square using the Yates Correction formula.

Conversely, Hypothesis 7, Part (b) stated that "In the selection of preferred

supervisors, right brain hemisphere dominant selectors will choose significantly more

right brain hemisphere dominant selectees." Data relating to Part (b) are reported in

Table 22. As may be seen, right brain hemisphere dominant selectors indicated no clear

preferences in supervisors; the resultant chi square is not significant so Hypothesis 7,

Part (b) is not supported.

Table 22

Selections of Preferred Supervisors by Right Brain Hemisphere Dominants

Group fe fo df x2

Left Brain Dominant 1 9.71 17
Right Brain Dominant 7.29 10 1 1.36a NS

n = 27

a Chi square using the Yates Correction formula

Hypothesis 8 dealt with the subjects' preferences for subordinates. Specifically,

Hypothesis 8, Part (a) stated, "In the selection of preferred subordinates, left brain

hemisphere dominant selectors will choose significantly more left brain hemisphere

dominant selectees." The chi square results for Part (a) are presented in Table 23. As

may be seen by reviewing these results, left brain hemisphere dominant selectors
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indicated no clear preference in subordinates. The chi square relating to this hypothesis

is not significant so Hypothesis 8, Part (a) is not supported.

Table 23

Select ons of Preferred Subordinates byLeft Brain Hemisphere Dominants

Grout fe fo df x2

Right Brain Dominant 20.79 19
Left Brain Dominant 56.21 58 1 .22 a NS

n = 77

a Chi square using the Yates Correction formula.

Hypothesis 8, Part (b) stated, "In the selection of preferred subordinates, right

brain hemisphere dominant selectors will choose significantly more right brain

hemisphere dominant selectees." The chi square analyses for Part (b) may be found in

Table 24. As may be seen by reviewing these findings, right brain hemisphere dominant

selectors indicated no preference in their choice of subordinates; the result is not

significant so Hypothesis 8, Part (b) is not supported.

Table 24

Selections of Preferred Subordinates by Right Brain Hemisphere Dominants

Group fe fo df p

Left Brain Dominant 18.98 18
Right Brain Dominant 7.02 8 1 .1 8 a NS

n = 26
a Chi square using the Yates Correction formula.

Finally, Hypothesis 9 was concerned with the subjects' selections for preferred work

project group members and those classmates with whom they would prefer not to work

in this situation. Each subject was given the opportunity to identify three classmates he
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or she preferred for a work project group and three who were not preferred.

Specifically, Hypothesis 9, Part (a) stated that, "In the selection of work project group

members, left brain hemisphere dominant selectors will choose significantly more left

brain hemisphere dominant selectees." As in Hypothesis 6, some students chose three

classmates while others chose only one, two or none; in some instances the brain

hemisphere dominance of their selections could not be determined. Therefore, the

number of usable selections rather than selectors was used in determining the

frequencies expected; these were adjusted to reflect the proportional representation of

left and right brain hemisphere dominant subjects in the overall study population (see

Table 11). Again the chi square statistic was used to analyze the results, and these are

reported in Table 25. As may be seen by reviewing this table, rather than preferring

fellow left brain hemisphere dominant classmates as work project group members, the

left brain hemisphere dominant selectors chose right brain hemisphere dominant

classmates. The result for Part (a), although significant, is not in the direction

hypothesized so Hypothesis 9, Part (a) is not supported. It may be remembered that in

the analysis of Hypothesis 7, left brain hemisphere dominant selectors also indicated a

preference for right brain hemisphere dominant supervisors. These results will be

discussed in further detail in Chapter 5.

Table 25

Selection ofPreferre Wrk Proiect Grouo) Members byLft Brain Hmishere
Dominants

Group fe fo df x2

Right Brain Dominants 62.37 77
Left Brain Dominants 168.63 154 1 4.69a (a= 14) < .05

Usable Selections = 231
a Chi square using the Yates Correction formula.
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Hypothesis 9, Part (b) stated that, "In the selection of work project group members,

right brain hemisphere dominant selectors will choose significantly more right brain

hemisphere dominant selectees." The chi square analysis for Part (b) may be found in

Table 26. As may be seen, right brain hemisphere dominant selectors indicated a

preference for right brain hemisphere dominant work project group members. The

resultant chi square is 6.44 (p.<.05) in the direction hypothesized so Hypothesis 9, Part

(b) is supported by these data.

Table 26

Selection ofPreferred Work Proiect Grouo Members by Right Brain Hemisphere
Dominants

Group fe fo df p

Left Brain Dominant 63.51 53
Right Brain Dominant 23.49 34 1 6. 4 1 a (n=.26) < .05

Usable Selections = 87
a Chi square using the Yates Correction formula.

Summary of Results

To summarize the results in Chapter 4 in regard to the specific hypotheses, there

were two categories of hypotheses: those related to the relationship between learning

style and brain hemisphere dominance, and those relating to selection. In regard to the

hypotheses relating to learning style and brain hemisphere dominance, the first two

hypotheses, in which a relationship between overall left and overall right brain

hemisphere dominance was hypothesized to be related to specific portions of the Kolb

diagram, were not supported. In Hypothesis 3, specific relationships were hypothesized

between scales on the Kofb and scales on the Herrmann instrument. Those relating to

Reflective Observation/Right Cerebral and Active Experimentation/Left Limbic were not

supported; those relating to Concrete Experience/Right Limbic and Abstract

Conceptualization/Left Cerebral were supported.
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In regard to the selection hypotheses, Hypotheses 4 and 5, in which selection of

supervisors and subordinates based on the Koib instrument was examined, were not

supported. In Hypothesis 6, in which work project group membership based on the Kolb

was examined, only the portion concerned with Accommodators was supported.

Hypotheses 7 through 9 were concerned with selection based on the Herrmann

instrument as preferred supervisors, subordinates or work project group members.

Only Hypothesis 9, Part (b), in which right brain hemisphere dominant selectors chose

significantly more right brain hemisphere dominant work project group members, was

supported. There follows in Chapter 5 a further discussion of the results reported in

this Chapter. In addition, some recommendations are made regarding research directions

and implications of the present study.
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CHAPTER 5

Discussion

The discussion related to this study is presented in several broad categories. These

include 1) the ability to predict overall left or right brain hemisphere dominance based

on the results of the Kolb LSI, 2) the relationships found between the specific

dimensions of the LSI and the Herrmann instrument, 3) findings related to the selection

of individuals for work-related activities, and 4) information that may be of interest to

others relating to the two instruments used in this study.

Lef or Righ Brain He is ere Dominance as. on Ko b

In formulating Hypotheses 1 and 2 of this study, several considerations were present.

Based on previous reports (Bush, 1984; Kolb, 1985) including the pilot for this study,

a relationship between overall brain hemisphere dominance and the Kofb learning style

model was hypothesized. From a practical point of view, it was felt that the ability to

identify some relationships between the KoIb instrument, which is quick and easy to

administer and score, and the Herrmann instrument, which takes considerably longer to

score, would allow users to provide additional feedback to students, trainees and

workshop participants. In the pilot study, for example, it was possible to identify 57%

of the right brain hemisphere dominant subjects (n=7) and 91% of the left brain

hemisphere dominant subjects (n=23) by inspection of their placement on the Kofb

diagram (see Figures 1 and 2). Kolb (1985) suggests that right brain hemisphere

dominance is related to Concrete Experience, and that left brain hemisphere dominance

is related to Abstract Conceptualization. Finally, Bush (1984) stated that there was a

relationship between left brain hemisphere dominance, as measured by the Herrmann,

and both the Abstract Conceptualization and Active Experimentation subscales of the

Kolb. Based on this, relationships were hypothesized between overall right brain

hemisphere dominance and both the Concrete Experience and Reflective Observation

subscales of the Kofb LSI and between overall left brain hemisphere dominance and both
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the Abstract Conceptualization and Active Experimentation Ko!b subscales. The Pearson

product moment correlation between right brain hemisphere dominance and Concrete

Experience was .41 ( <.01), and the correlation between right brain hemisphere

dominance and Reflective Observation was -.22 (. <.01), 5o the first hypothesis was not

supported. In regard to the second hypothesis, a correlation of .23 ( <.01) was found

between left brain hemisphere dominance and Abstract Conceptualization, whereas the

correlation between left brain hemisphere dominance and Active Experimentation was

-.03 (NS). For this reason the second hypothesis was not supported either. Although

the moderate correlation between right brain hemisphere dominance and Concrete

Experience was satisfactory, and there was a low but significant correlation between left

brain hemisphere and Abstract Conceptualization, further correlations were performed

in an effort to find what, if any, significant relationships might exist between the

dimensions represented by these two instruments. This was also necessitated by the

failure of the other two predicted correlations to materialize and by an interest in

augmenting the literature regarding these factors. The correlations between overall

right and left brain hemisphere dominance and the Kolb subscales and combination

scores are presented in Table 27.

Table 27

Pearson Product Moment Correlations Between Right/Left Brain Hemisphre
Dominance and Kolb LSI Scales a

Kolb Scale Right Dominance Left Dominance

Concrete Experience .41 -.40
Reflective Observation -. 22 .23
Abstract Conceptualization -. 20 .23
Active Experimentation NS NS
Abstract Conceptualization minus

Concrete Experience -. 36 .37
Active Experimentation minus

Reflective Observation NS NS

n = 125

a All probabilities designated significant are at the p <.01 level.
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It may be seen from Table 27 that right brain hemisphere dominance, while

correlating moderately with Concrete Experience, does not appear to correlate with any

other dimension measured by the Kofb LSI. Conversely, it may also be seen that left

brain hemisphere dominance, although having a low correlation with Abstract

Conceptualization (r=. 2 3, p. <.01), also correlates with Reflective Observation at

approximately the same level (r=.23, . <.01).

Since Reflective Observation had been hypothesized to be correlated with overall

right brain hemisphere dominance and now appears to have a low correlation with

overall left brain hemisphere dominance, a further review of this dimension of the Kolb

LSI is required. In addition, the Active Experimentation dimension of the Kolb LSI, while

hypothesized to be correlated with left brain hemisphere dominance, shows no

correlation whatsoever with either left or right brain hemisphere dominance (see Table

27). In addition, the combination score, AE-RO, is not correlated with left or right

brain hemisphere dominance either.

The Limbi erebral Factor

An initial effort to clarify this issue involved examination of a dimension measured

by the Herrmann but not included in the first two hypotheses, this being the limbic and

cerebral aspect. It may be remembered from the Review of the Literature, that an

individual who presents as primarily right or left brain hemisphere dominant will have

a combination of cerebral or limbic factors within this dominance. Thus, an individual

who is assessed as primarily left brain hemisphere dominant but with great strength in

the cerebral area will be very different from another individual also assessed as

primarily left brain hemisphere dominant but with great strength in the limbic area.

In order to assess any significant relationships between the Kofb LSI and the

cerebral/limbic dimension, additional correlations were performed and are reported in

Table 28.
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Table 28

Pearson Product Moment Correlations Between Cerebral/Limbic Dimensions and
Kolb L S cs a

Kolb Scale Overall Cerebral Overall Limbic

Concrete Experience -.22 .27
Reflective Observation NS NS
Abstract Conceptualization .49 -.41
Active Experimentation -.17 NS
Abstract Conceptualization minus

Concrete Experience .41 -.40
Active Experimentation minus

Reflective Observation NS NS

n=125
a All probabilities designated as significant are at n <.01 level

Review of these data from the standpoint of the Concrete Experience and Abstract

Conceptualization dimensions points up the importance of including this aspect in the

overall discussion of relationships between the two instruments. It may be seen by

reviewing Table 28 that a moderate, but unhypothesized relationship appears between

Concrete Experience and the overall limbic (r=. 27 , , <.01), while the relationship

between Abstract Conceptualization and the overall cerebral (r=.49, . <.01) is actually

stronger than the hypothesized relationship between Abstract Conceptualization and left

brain hemisphere dominance (r=.23, . <.01; see Table 27). Therefore, it is suggested

that consideration of the total limbic/cerebral dimension must be involved in any

further discussion of the relationships between these two instruments.

Specific Relationships Between ubsc~ales

To facilitate inclusion of the limbic/cerebral dimension, a further examination of the

relationships between the subscales of the Kolb LSI and Herrmann instruments, which

were initially dealt with in Hypothesis 3, may be helpful. In testing Hypothesis 3,
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relationships were hypothesized and found between Concrete Experience and Right

Limbic (r=.42, p <.01) and Abstract Conceptualization and Left Cerebral

(r=.42, p <.01). Hypothesized relationships between Reflective Observation and Right

Cerebral (r= -.16, NS) and Active Experimentation and Left Limbic (r=.O3, NS)

however, were not found to exist. To give further information regarding the subscales of

the Kofb LSI and the Herrmann, additional correlations were conducted and are presented

in Table 29.

Table 29

Pearson Product Mment Correlations Bten Subscales of the Kolb L1 and
The Herrmann b

Ri ht Left
Kolb Factor Cerebral Limbic Cerebral Limbic

Concrete Experience .22 .4 2 a -. 40 NS

Reflective Observation NSa NS NS .23

Abstract Conceptualization NS -.37 .4 2 a NS

Active Experimentation NS NS NS NSa

n=125
a Hypothesized relationship
b All relationships designated as significant are at the . <.01 level.

Foundations for Future Investigation

A review of the data presented in Tables 27, 28, and 29, suggests some possible

relationships beyond and instead of those originally hypothesized. It may be suggested,

for example, that the strongest possible relationship between right brain hemisphere

dominance and Kofb LSI scales exists between this factor and Concrete Experience

(=. <.01), as hypothesized. In regard to overall left brain hemisphere

dominance, although Abstract Conceptualization is significantly correlated at -r=.23 (2

<.01) as hypothesized, the relationship between Reflective Observation and left brain

hemisphere dominance (t=.23, p <.01) should also be examined (see Table 27).
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Examination of Table 28 indicates that the strongest correlation to Abstract

Conceptualization is neither of these factors, but rather the overall cerebral dimension

(t=.49, p<.01, see Table 28). Similarly, review of Table 29 reveals that the strongest

correlation with Reflective Observation is not to the hypothesized Right Cerebral, but

rather with the Left Limbic (t=. 25, p<.01, see Table 29). When Hypothesis 3, of which

this last was a part, was formulated the only available data had been from the pilot study

in which a low/moderate but nonsignificant correlation (r=.30, 1=30, NS) had been

found. Since a moderate and significant relationship had been found between Abstract

Conceptualization and the Left Cerebral (t=.50, <.01) and a low/moderate but

nonsignificant correlation was found between Concrete Experience and Right Limbic

(r=.33, n=30, NS) in the pilot, and in the absence of other data, the most sensible

course seemed to be to superimpose the Herrmann and Kofb instruments on each other

and look for relationships that appeared from the verbal descriptions of each to have

potential significance. Now it seems clear not only that examination of the relationships

between these two instruments cannot ignore the impact of the cerebral/limbic

measures, but it also appears that the two are not measuring precisely the same

dimensions. While it would appear, as indicated, that Concrete Experience is most

highly correlated with overall right brain hemisphere dominance, Abstract

Conceptualization is not highly correlated with overall left brain hemisphere dominance.

Rather, it appears to be most highly correlated with the overall cerebral dimension.

Before assuming that this constitutes a comparison of divergent factors, however, it

may be best to review the nature of each instrument, and the theory it represents. It

may be remembered from Chapter 3 that Concrete Experience and Abstract

Conceptualization were assessed to be satisfactorily bipolar in nature (t= -.46, n=133,

g <.01; see Table 5) as suggested by Kofb's theory. In a similar fashion, Active

Experimentation and Reflective Observation are satisfactorily bipolar (L= -.52,

n=133, n <.01; see Table 5). In addition, these two dimensions are also independent of
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each other as demonstrated by the correlation between the combination scores, AC-CE

and AE-RO (= -.26 133, <.01; see Table 5). In regard to the Herrmann scores,

the overall right and overall left were found to be bipolar (r= -.84, a=126, . <.01), as

were the overall cerebral and limbic factors (r= -.73, n=1 26, a <.01), as stated in

Herrmann's model. It must be remembered, however, that Herrmann's model states that

the overall right comprises varying amounts of cerebral and limbic as does the overall

left. Therefore, the two bipolar dimensions, left/right and cerebral/limbic, should not

be independent. Correlations between the overall dimensions of the Herrmann reveal

this to be the case, as when the overall right and overall limbic correlate at .47

(a=126, <.01), and the overall left and overall cerebral correlate at .18 (a=126, .

<.02), which tend to indicate the overlapping relationships within the Herrmann Model.

Pro2posed -l tionship

From the standpoint of seeking relationships between the Herrmann and the Kolb, now

it would appear that if Herrmann's dimensions are to be superimposed on Kofb's

diagram, the overall right would probably appear at the top as related to Concrete

Experience (see Figure 3). Overall left, however, might fall diagonally across the

bottom (Abstract Conceptualization) and right side (Reflective Observation), thus

depicting the cerebral and limbic aspects of left brain hemisphere dominance.

Conversely, the overall cerebral would lie across the bottom of the diagram as related to

Abstract Conceptualization, while the overall limbic is best represented as a diagonal

area over the top (Concrete Experience) and right side (Reflective Observation). This

leaves the left side of the Kofb diagram (Active Experimentation) free, which is

supported by examination of the correlations relating to this dimension. Although

negatively correlated with Reflective Observation (L= -.51, g <.01), which supports

the concept of bipolarity, this dimension does not appear to be measured in any way by

any of the scales of the Herrmann (see Tables 27, 28, and 29).
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Concrete Exoerience

Overall Right

Overall Limbic

Active Reflective

Experimentat ion Observation

Overall Left

Overall Cerebral

Abstract Conceptualization

Eig re_ Suggested Relationships Between the Herrmann Overall Scores and
the Kolb LSI Diagram.

oundations fo.r oeals

In order to aid in illustrating and examining these proposals more completely,

several scattergrams were produced. The first of these, Figure 4, provides a visual

display on the Kolb diagram of those individuals who were assessed as more right brain

hemisphere dominant than left brain hemisphere dominant (a=33). A review of this

scattergram reveals that 20 (61%) of the 33 individuals involved fall above a

horizontal line drawn at the 50th percentile on the diagram. If the horizontal line is

dropped to fall at the 60th percentile, 23 (70%) of the predominantly right brain

hemisphere dominant individuals fall above the line, while dropping the line to the 70th

percentile allows 26 (79%) to fall within the designated area. This visual display is

somewhat supported by a regression analysis performed using the Overall Right scores

of the total usable sample (a=125), and the combination score, AC-CE. Here the Eratio

was 18.32 (a=125, p. <.001, =20.26), although predictability was low.
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Fiare 4: Right Brain Hemisphere Dominant Subjects Displayed on the Kolb Diagram
33; AE-ROctive Experimentation minus Reflective Observation;

AC-CE=Abstract Conceptualization minus Concrete Experience.

When the left brain hemisphere dominant subjects (11=85) are depicted on a

scattergrarn using the Kolb diagram (see Figure 5), 61 (72%) fall belw and to the -

right of a diagonal line drawn from the lower left corner of the diagrarn to the upper

right corner. If this diagonal line is moved p and to the left so that it begins at the 90th

percentile mark in the lower left and extends to the 10th percentile mark on the upper

right, 66 (78%) of the left brain hemisphere dominant subjects now fall below nd to

the right of the line: Finally, if the line is moved one more square up and to the lef, so

that it begins at the 80th percentile in th lower left and extends to the 20th percentile

in the upper right, 73 (66%) of the 85 left brain hemisphere dominant subjects fall

below and to the lef of the diagonal line (see Figure 5). Again, this is somewhat

supported, but with low predictability by a rnmultiple regression using the Overall Left

scores of all subjects and the two combination scores, AC-CE nd A-RO, with E-=9.61

(n=1 25, 1 <.0003, pE1'8.28). The sornewhat stronger relationship is obtained using
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the Overall Left and only the AC-CE scores is E=19.24 (a=125, g <.0001, =20.26),

but still with low predictability.

0c

Eigr-5 Left Brain Hemisphere Dorminant Subjects Depicted on the Kolb Diagram
n=85; AE-RO=Active Experimentation minus Reflective Observation;
AC-CE=Abstract Conceptualization minus Concrete Experience.

When the predominantly cerebral subjects (=44 ar depicted on the Kolb diagram

(see Figure 6), it rnay be seen that 32 (73%) of them fall below ahorizontal line drawn

at the 50th percentile. If the line is moved pto the 40th percentile, 37 (4%) of

them fall below this !in, which would apear to represent th close relationship

between th Overall Cerebral nd Abstract Conceptualization. Aregression analysis

using the Overall Cerebral scores of the total usable sample (n=125) nd th AC-CE

scale, the E_-ratio is 24.79 ( <.0001, E=12.6), which tends to support this

relationship although with tow redictability.



87

Ficure ;:overall Cerebral Subjects Depicted on the Kolb Diagram;
a=44; AE-RO=Active Experimentation minus Reflective Observation;
AC-CE=Abstract Conceptualization minus Concrete Experience.

Finally, when the Overall Limbic subjects (n=72) are depicted on th Kolb diagram

(see Figure 7), 49 (6 %) fall above nd to th right of a line drawn diagonally from

at the upper lef to at the lower right. When the line is dropped toward the lower lef

so that it connects the 10th percentile marks on the two xes, 57 79%) ofthe Overall

Limbics fall above and to the right. Dropping the line on step further to the lower left

so that it connects th 20th percentile points allows 59 (8%) of th Limbics to fall

above and to the right. Again amultiple regression using the Overall Limbic scores of

the total usable sample (n=125), nd the combination scores, AC-CE nd AER, tends

to support this conception (E=1.55, p <.0001, -i1 5.69); th Overall Limbic

regressed against th combination score ACC lone, however, still yields better

results although with a 1o level of predictability (E=22.94, <.0001, Sj=15.).
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0l

10'

EF r,_7 Predominantly Limbic Subjects Depicted on the Kolb D1iagram;
=7 =AE-ROcti Experimentation ins Reflective Observation;

AC-CE=Abstract Conceptualization minus Concrete Experience.

Summarv of Klb and Herrmanm Findins

In summary, it would now pear that considerations of th relationships between the

Herrmann and Kob instruments must take into account boh th overall- left/right

dimensions, but also the overall cerebral/limbic dimensions ofthe Herrmann. In

addition, it must be remembered that the bipolarity and independence of the dimensions

of the Kolb and the bipolarity of the independent factors nd interrelatedness of the

overall dimensions of the Herrmann preclude directly superimposing one model on the

other. Within this context, however, it would appear that further research might be

warranted to explore the relationships between the overall right and Kolb's Concrete

Experience, overall concrete and Abstract Conceptualization, overall left and a

combination of Abstract Conceptualization nd Reflective Observation, and overall limbic

and Concrete Experience and Reflective Observation.
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The Active Eerimntan Subscale

A final factor remains, however, in discussing the relationships between the

Herrmann and the Ko1b instruments, and this concerns the nature of the Active

Experimentation subscale of the Kolb. As stated previously, it does not appear that this

subscale relates in any way to any dimension, either overall or subscale and the

Herrmann instrument. Even in the pilot study, the later hypothesized relationship

between Active Experimentation and Left Limbic was .15 (NS); to initially attempt to

superimpose one model on the other, however, this relationship was stated within the

hypotheses. It would also appear from information previously reported, that the Active

Experimentation subscale does appear to be bipolar from Reflective Observation and

independent of both Concrete Experience and Abstract Conceptualization (see Table 5).

There remains, however, Bush's (1984) report of a relationship between overall left

brain hemisphere dominance and Active Experimentation. In addition, the unanticipated

lack of Convergers found in the study sample needs to be reviewed. An analysis of the

sample study was conducted in comparison to Kofb's norm group (1986) using 1-tests.

It was found that the study sample differed significantly from the norm group on the

Active Experimentation subscale (1=6.07, p <.01) and on the combination score, AE-RO

(1=5.44, p <.01). The means and standard deviations of the study sample and the norm

group are reported in Table 30.

Several characteristics of the study sample may help to explain this difference with

the resultant lack of Convergers, which is the learning style that is high in Abstract

Conceptualization and Active Experimentation (see Figure 2). The norm group had163

(11%) more females than males, whereas the study sample had 26 (19%) more males

than females. Several earlier studies have indicated that males tend to score higher on

Abstract Conceptualization than do females (Kolb, 1976, 1985; Strange, 1978). In

addition, both Messick (1976) and Witkin (1976) found more females in their Field

Dependent category, which tended to be more active than introspective. Another study
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showed that business people in general score higher on Abstract Conceptualization than

the general population (Dunn, 1982).

Table 30

Cmpariso of Mens and Stndard Dviation of ubcls of th o L (198
Nrm rouo and the Study Sample

Nrm Group n=1 .446) Std rou n-1 33)
Scale Mean S. Mean S.D.

Concrete Experience 26 6.8 26 7.5
Reflective Observation 30 6.5 31 7.1
Abstract Conceptualization 30 6.7 32 7.0
Active Experimentation 35 6.9 31 8.1
Active Experimentation minus

Reflective Observation 5.4 11.0 -1 13.3
Abstract Conceptualization minus

Concrete Experience 4.3 11.4 6 12.4

Given that all the subjects in the study sample were in management-related studies and

that 117 (87%) of them work, this may also have impacted the sample characteristics.

On the other hand, Kofb (1986) found that the tendency toward Active Experimentation

as opposed to Reflective Observation increases with both age and education, although

other studies report the opposite (Dorsey & Pierson, 1984). Almost 50% of his norm

group was younger than any of the study sample, and only 5% of the norm group was the

equivalent of the study sample in terms of educational level. In view of the absence of

more specific data, it would appear that the difference in educational level between the

norm group and the study sample might be the reason for the differences between the two

groups. It might be conjectured that graduate students would tend to be both more

Abstract and also more Reflective than the population at large. It would seem logical that

more risk-taking persons, i.e., those scoring higher on Active Experimentation, would

be more likely to be engaged in experiential study of business and management rather
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than committing themselves to the systematic study of the subject implied by

involvement in a graduate program. This does not, however, totally explain away the

differences between previous groups who took the OLSI and the study sample who took the

LSI, given the high level of reported correlation between the two (r=.91, Kolb, 1986).

Further study focusing on the distribution of graduate students, particularly in

management studies, on the Kofb LSI might be worthy of consideration. Further

conjecture, however, based on earlier studies using different models, terminology, and

measures, seems only to compound the problems mentioned in Chapter 2 concerning the

contradictory and difficult terminology associated with learning style studies.

Considerations Regarding Selection

In hypothesizing the outcomes regarding others with whom the subjects would prefer

to work, a directionality based on other loosely related research was made (Cohen,

1981; Elster, 1977; Lesnik-Oberstein & Cohen, 1984; Levinson, 1980; Strot, 1985,

Witkin, 1976). In essence, for Hypotheses 4 through 9, this involved the suggestion

that individuals would prefer to work with persons like themselves, whether that

similarity was based on learning style or on brain hemisphere dominance. Although it

was found that Accommodators did prefer to work with other Accommodators in work

project groups (Hypothesis 6, Section (d), see Table 20), and that right brain

hemisphere dominant individuals preferred working with other right brain hemisphere

dominant people as work project group members (Hypothesis 9, Part (b), see Table

26), these results involved sufficient contradictions to warrant great caution.

Closer examination of Table 20 reveals, for example, that Accommodators not only

selected fellow Accommodators for work project groups, but they also selected

Convergers in greater numbers than were expected. The other preference indicated in

this Table is the underrepresentation of Assimilators in their selections as compared to

the number that would be expected given their proportional representation in the study

populatiorn In an application setting using a Research and Development team, it was
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observed that Accommodators were likely to be impatient with Assimilators (Carlson,

Keane & Martin, 1984); it may be that this factor is reflected in the selection findings

rather than the more generalized concept that individuals will tend to select others like

themselves. However, when all the selections for supervisor, subordinate, and work

project group members are combined from all the selectors, it was found that

Assimilators were also underrepresented in overall selections (x2 = 28. 65, actual 1

<.001; see Table 31).

Table 31

Overall Selections for Sprvisogr. ubordinate, and Work Proiect Grou
Member by All Selectors

Grouo fe fo df x 9

Divergers 119.91 147
Assimilators 268.37 206
Convergers 68.52 89
Accommodators 114.20 129 3 28.65 (.C 22) <.05

Usable Selections = 571

Closer examination of the selection data also reveals that Assimilators contributed to

these findings because their own selections indicated they preferred working with

Divergers or Convergers as supervisors (Hypothesis 4, Section (b), see Table 13),

with Divergers as subordinates (Hypothesis 5, Section (b), see Table 16), and with

Divergers or Convergers as work project group members (Hypothesis 6, Section (b),

see Table 20).

On the other hand, study participants were also asked to identify those classmates

they preferred not working with as supervisors, subordinates and work project groups

members. Analysis of these choices yielded no significant results except when overall

selections by all learning styles were reviewed. Here Assimilators were not identified

as fellow workers the students preferred not to work with, while Divergers were
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identified as non-preferred (x2 = 10.58, p <.05, see Table 32). Further analysis

revealed that the selections by Assimilators indicated they identified Divergers as the

co-workers they preferred not to work with (x2 = 8.93, p <.05, see Table 33). These

results seem contradictory when compared with the apparent preference by

Assimilators for Divergers indicated earlier. If these results are accepted, it would

appear that Assimilators may prefer some Divergers while not wanting to work with

others. The conditions and circumstances surrounding these preferences must remain,

however, open to question.

Table 32

Selections as Non-Preferred Co-Workers b Al Learning Styles

Grouo fo df x2

Divergers 113.40 144
Assimilators 253.80 230
Convergers 64.80 58
Accommodators 108.00 108 3 10.58 (a=.14) <.05

Usable Selections = 540

Table 33

Selections as Non-Preferred Cdo-Workers by Assimilators

Grouo fe fo df

Divergers 55.65 73
Assimilators 124.55 104
Convergers 31.80 33
Accommodators 53.00 55 3 8.93 (Q=.18) <.05

Usable Selections = 265

In addition to the factors already mentioned, the pattern of distribution of learning

styles within the classes used in the study requires that caution be used in drawing

conclusions based on these data (see Table 9). Although the distribution closely

approximates the overall distribution in many instances, in some cases, uneven
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distributions mean that students had little or no opportunity to intereact with others of

different Learning Styles. The most extreme example, of course, is Group 3 in which

only one Accommodator was found. This individual obviously had no opportunity to select

another student with the same Learning Style; likewise, his or her classmates had very

little opportunity to select an Accommodator since only one was available. The overall

lack of Convergers in the study population made analysis difficult overall and impossible

in regard to this group (see Table 9).

In regard to the data concerning Hypotheses 7 through 9, which dealt with selection

based on right/left brain hemisphere dominance, the only significant finding was the

preference of left brain hemisphere dominants to work with right brain hemisphere

dominants (see Table 21). This finding is consistent with the above data in that

Assimilators tend to be left brain hemisphere dominant whereas Divergers tend toward

more right brain hemisphere dominance. An interesting result became apparent in the

process of evaluation of the data concerning the left brain hemisphere dominants choices.

In three of the groups, Groups 2, 4 and 6, there seemed to be a tendency for left brain

hemisphere dominants to prefer right brain hemisphere dominants overall in their

selections. In the other four groups, however, this tendency was not apparent (see Table

34).

Table 34

hi Sure of Ovrl SlciosbGru for Lft Brain Hmishr om i nt

lLefts Select ights
Group fe fo fe fo df x2a p.

Group 1, n=11 36 39 13 11 1 .66 NS
Group 2, =13 43 34 20 29 1 5.72 .55 <.05
Group 3, n=17 61 62 7 6 1 .31 NS
Group 4, n=16 28 22 7 13 1 6.49 .54 <.05
Group 5, =15 49 46 23 26 1 .56 NS
Group 6, n=13 33 23 21 31 1 8.65 .40<.05
Group 7, n=15 32 30 11 13 1 .34 NS

a Chi squares with Yates Correction formula
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In addition, in two of the groups, Group 1 and 3, where nonsignificant results

occurred, when the left brain hemisphere dominants were asked to identify those

classmates with whom they preferred not to work, they specified right brain

hemisphere dominant classmates (see Table 35). The only other significant results

from questions involving individuals the subjects preferred not to work with came from

right brain hemisphere dominants in Groups 5 and 6 (see Table 35).

Table 35

Si nificant Results from Selection Data Regarding Classmates with Whom
Subjects Prefrred NooWr

SelecsLefts Slects Right
Selectors fe fo fe fo df 2a

Lefts, Group 1(D=11) 27 19 10 18 1 8.85 .67 <.05
Lefts, Group 3 (n=17) 53 42 7 18 1 22.27 .75 <.05

Rights, Group 5 (a=7) 22 28 11 5 1 4.28 .62 <.05
Rights, Group 6 (a=8) 20 29 12 3 1 11.11 .76 <.05

a Chi squares with Yates Correction formula

Review of the characteristics of the subjects in Groups 2, 4, and 6, as opposed to

Groups 1, 3, 5, and 7, was done in an effort to understand the different findings within

these groups. It was felt that the presence in Group 2 of a number of SpoAd majors who

tend to take many of their classes together, and the presence in Groups 4 and 6 of a

number of MSM students (see Table 2) who were near the end of their programs, and

who had taken a number of classes together might be the key to the observed differences.

Further investigation revealed that in classes 2, 4, and 6, a majority of the students

knew five or more of their classmates prior to taking the class in which the study was

conducted. In Groups 1, 3, 5, and 7, however, the majority of the students knew one or

less of their classmates prior to the class. Further research might be conducted to
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investigate the effect of time on selection of left or right brain hemisphere dominants,

particularly in view of the data presented in Table 35. These findings run counter to

Witkin's (1976) findings that not only is there a high level of liking between persons of

similar style, but that this relationship may develop in less than an hour of exposure.

The response of the left brain hemisphere dominants to prefer not to work with right

brain hemisphere dominants in two of the classes in which the students knew none or

very few of their classmates prior to entering that class would appear to further

support future research in this direction. Additional efforts to find possible

explanations, such as the degree of limbic or cerebral orientation on the part of the

selectees yielded no significant results.

Summary

The results of this study generally fell in the areas of 1) providing information

regarding both the Herrmann and Kolb instruments overall, 2) providing information

regarding the relationships between the two instruments, and 3) suggesting directions

for future research, particularly in the area of selection and brain hemisphere

dominance.

In Chapter 3, reported correlations of both instruments' internal characteristics

support not only their bipolarity but also their respective theoretical bases (see Table

5). In regard to bipolarity in the Kofb instrument, Abstract Conceptualization and

Concrete Experience were found to be correlated at - .46 (a=133, <.01); Reflective

Observation and Active Experimentation were correlated at -.52 (a=133, . <.01). In

the Herrmann instrument, the Overall Left and Overall Right dimensions were

correlated at - .84 (a=126, <.01); the Overall Cerebral and Overall Limbic

dimensions were correlated at - .73 (a=126, 1. <.01).

Reliabilities of both instruments were reported for this study. Split-half

correlations of .85 to .90 (a=133, 1 <.01, see Table 4) for each of the factors on the

KoIb were found. Test-retest correlations for the Herrman ranged from .67 to .81
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(a=30, p <.01, see Table 6). Concerns were raised, however, regarding the norms of

the Koib LSI, particularly on the Active Experimentation subscale when it is used with

older subjects and with those involved in graduate study. Comparison of the study group

with the norm group revealed significant differences on the Active Experimentation

subscale (1=6.07, j=133, p <.01) and also on the combination score, Active

Experimentation minus Reflective Observation (1=5.44, n=133, p <.01).

In regard to the relationships between the two instruments, it has been found that

there is a correlation between right brain hemisphere dominance and Concrete

Experience (L=.41, =1 25, p ,.01, see Table 27); a correlation also exists between left

brain hemisphere dominance and Abstract Conceptualization (L=.23, n=125, p <.01, see

Table 27). It is proposed, however, that the more profitable direction for future

research in this area would involve the relationship between the Overall Cerebral

dimension and Abstract Conceptualization (r=.49, a=125, p <.01, see Table 28). In

addition, relationship was found between the Right Limbic dimension and Concrete

Experience (L=.42, a=125, p <.01, see Table 29) and between the Left Cerebral

dimension and Abstract Conceptualization (r=.4 2 , 1=125, p <.01, see Table 29). Again,

ideas for future research based on the theoretical basis for the two models and the

respective instruments have been presented.

Finally, in the area of selection for specific organizational roles and its possible

relationship to learning style and brain hemisphere dominance, a direction for additional

research has been suggested. In general, it was found that there is not good evidence to

support the overall concept that selection was based on learning style or brain

hemisphere dominance. In some instances, however, individuals with some learning

styles seemed to prefer others of the same or different learning styles. There appeared,

for example, to be a preference by right brain hemisphere dominants to select other

right brain hemisphere dominants in some situations. Also, over time, it appeared that

left brain hemisphere dominants may shift from an initial preference for not working
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with right brain hemisphere dominants to a later preference for working with right

brain hemisphere dominants. The results regarding the effect of time on selection as it

related to brain hemisphere dominance suggests some future directions for research in

this area. Otherwise, the determining factors in selection remain unclear.
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APPENDIX A

Demographics of Test-Retest Group

Fato TstRees Grou (n0 Std ouain=1 4~

Males 20 (67%) 80 (60%)
Females 10 (33%) 54 (40%)

Age 21-24 6 (20%) 23 (18%)
25-29 9 (30%) 42 (33%)
30-39 9 (30%) 41(32%)
40-49 6 (20%) 15 (12%)
50 plus 7 ( 5%)

Black 8(27%) 17 (13%)
Non-Hispanic Caucasian 17 (57%) 67 (51%)
Hispanic 4 (13%) 29 (22%)
Other 1 (3%) 19 (14%)

MSM Student 25 (83%) 60 (45%)
MBA Student 2 (7%) 30 (22%)
MHM Student - 21 (16%)
SpoAd Student 3 (10%) 17 (13%)
MIS Student 4 (3%)
Other - 2(1%)
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Appe ndix B

Data Collection Materials

Consent Form

Dear Participant:

As a part of the research involved in preparation of my doctoral dissertation,
I am collecting information concerning graduate students in management-
related studies. This research focuses on the possible correlation between
the student's learning or problem solving style and his or her brain
hemisphere dominance. It also is intended to explore the possible
relationships between learning style/brain hemisphere dominance and the
way we tend to select others as preferred bosses, subordinates or co-
workers on special projects. If you agree to participate in this study, you
will be asked to complete several survey instruments designed to measure
learning style and brain hemisphere dominance. You will also be asked to
indicate which classmates you would select as preferable bosses,
subordinates or co-workers. The information you provide will be kept
completely confidential and used only for the purpose of this research.
Results will be reported in such a way that individual participants cannot be
identified. You will also be asked to provide certain demographic data such
as your age, sex, etc., so that I can eliminate possible problems in the
research data. These demographics will also remain confidential and be used
only as a part of this research effort.

In return for participating in my study, you will be provided with
information regarding your own learning style and brain hemisphere
dominance and an explanation of these factors. The selection portion of the
study (as boss, subordinate, co-worker) will only be available as group data
and not reported in terms of individuals selected. If you agree to serve as a
participant in this research study, please indicate your agreement by signing
and dating the bottom of this letter.

Thank you for your help.

I agree to participate in this study according to the guidelines specified
above.

Date
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Biographical Data for Study

tiarne

Address

I currently attend (please check one) St. Thomas University FIU

My degree program is: MBA MSM MHM Spo Ad

Other ( please specify)

My undergraduate major was Year completed

My occupation is Years of experience

If you are a manager, at what level would you describe yourself? (Please check one)

1 st line supervisor Middle Management Senior Management

Personal demographics:

Sex: Male ____ Female Age in years:

Ethnic background:

Black American Caucasian Hispanic (born in USA)

Hispanic (born outside USA in Moved here in_

Other: (please specify)

All information provided by study participants will be kept completely confidential and used only
for the purposes of this research study.
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DIRECTIONS Answer each question by wring the appro'a'e v c,'s or marking in 'he cox or space
provided If an answe sheet is provided use the answer sheut to record your answers to, items 5 to 99

I AM USUALLY
I AM

a) Early
b) On time a) very neat and organized

c) A little late b) Adequately neat and organized

d) Very late c) Not very neat and organized

I1. HANDEDNESS

5. Which picture most closely resembles the way you hold a pencil? Mark A, 8, C. or D

AD BD CD D
6. Strength and direction of your handedness Mark A, B. C. D. or E.

AD BO CD Do ED
Primary Left Primary Left Both Hands Primary Right Primary Right

Some Right Equal Some Left

111. BEST/WORST SUBJECTS

Thinking back to your best worst subjects n elermentary or secoidary school please rank the following
subjects with a 1. 2 or 3 on the basis of how well you did Rank all three subjects: 1 is best. 2 is second, 3 is
third best Record your ranks in the boxes. and on the answer sheet, it it is provided.

D 7 Math 8 Foreign Language D 9 English

IN. WORK ELEMENTS

Indicate your response to each of the work elements below using the following key

S - Work I do hest of all 3 = Neutral 2 = Work I do poorly
4 = Work I do ,,vtl! 1 Work I do worst of all

10 Analytical 18 __ Planning
11 __ Admiistratve 19 ...... Interpersonal Aspects
12 __ Conceptualizing 20 - Problem Solving
13 __ Expressing Ideas 21 __ Innovating
14 __ Integration 22 _ Teaching Training
15 _. Wrting 23 -Organization

16 __ Technical Aspects 24 Creative Aspects
17 __ Implementation 25 - Financial Aspects

V. KEY DESCRIPTORS
Select the eight adjectives which best describe the way you see yourself and mark a "2" by each. Then
change a single "2" to a "3" for the adjective which best describes you Mark the seven "2's" and one
"3" on your answer sheet, if it is provided.

26 _ Logical 34 . Detailed 43 .. _Symbolic
27 ___ Creative 35 Emotional 44 Dominant
28 .- Musical 36 . _ atial 45 Holistic'
29 ._. Sequential 37 C' itical - Cr iyc+ -. 46 intuitive
30 . Synthesizer 38 .. Artistic 47 Ouantitative
31 __ Verbal 39 Spiritual 48 Reader
32. Conservative 40 Rational 49 Simultaneous
33 Analytical 41 ____ Controllaed 50 FaCtua

42 Mathematical (can see ie torest as contrasted with the trees I

PAGE 1 - GO TO PAGE 2
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VI HOBBIES

Indicate all hobbies you are actively engaged in by markig a 3 for your major hobby 2 for primary
hobbies and "1 for your secondary hobbies

51 Arts Crats 59 Gardening plants 67 Sewing
52 .. Boating 60 Golf 68 - Spectator Sports
53 Camping Hiking 61 Home Improvements 69 Swimming. Diving
5z Cards 62 lMussc/Listen-ng 70 Tennis
55 Collecting 63 Music/ Playing 71 Travel
56 - Cooking 64 Photography 72 - Wood Working
57 Creative Wiing 65 Reading (other)
58 Fishing 66 Sailing

Vi. ENERGY LEVEL
73 Thinking about your energy level or "drive". SELECT the ONE which best represents you. Mark A,

B, or C.
AD BD CD

"Day Person Day/Night Equally "Night Person

VI1. MOTION SICKNESS
74 Have you ever experienced motion sickness (nausea, vomiting) in response to any kind of vehicular

motion (such as car, boat. plane, bus, train, amusement ride)9 Number of times Mark A, B. C. or D

AD BO CD D
None 1-2 3-10 More than 10

75. Can you read while traveling in a car without stomach awareness, headache. nausea or vomiting?
Mark A or B.

AD B
Yes No

IX. ADJECTIVE PAIRS
Which word or phrase in each pair is more descriptive of yourself? Mark only A or B even if the choice is a
difficult one Do not leave any questions unmarked.
Column A Column B Column A Column B

76. Conservative Empathetic 88. L Imaginative Sequential
Analyst Synthesizer 89 Q Original WReliable

78 Quantitative Musical 90. QCreative QLogical
79 Problem Solver [ Planner 91. [ Controlled QEmotional
80. Controlled Creative 92. Q Musical Detailed
81. Original Emotional 93, U Simultaneous LEmpathetic
82 Feeling Thinking 94. Communicator Conceptuaizer
83. Interpersonal Organizer 95. Technical Things People Oriented
84 Spiritual U Creative 96. U Well Organized Logical
85 L Detailed U Holistic 97. Rigorous Thinking Metaphorical Thinking
86 Q Originate Ideas U Test & Prove Ideas 98. Like Things Planned U Like Things Mathematical
87 Q Warm, Friendly Q Analytical 99. Technical U Dominant

X. EXTROVERSION/INTROVERSION
100. Where would you place yourself on this scale? Mark an "X" on the scale between extrovert and introvert.

EXTROVERT INTROVERT

PAGE 2 - GO TO PAGE 3
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HERRMANN 20 QUESTIONS

N,3 || |_|_.__

DIRECTIONS Answer each question by marking ar 'x' in the
appropriate column. If an answer sheet is provided, use the
arswer sheet to record your answers

1. I feel that a step-by-step method is best for solving problems.

2 Daydreaming has provided the impetus for many of my more
important problems.

3 I like people who are most sure of their conclusions_

4 1 would rather be known as a reliable than an imagindtave person.

5. I often get my best ideas when doing nothing in particuBar. I
6. I rely on hunches and the reeling of 'rightness" or "wrongness"

when moving toward the solution to a problem.

7. I sometimes get a kick out of breaking the rules and doing things I'm
not supposed to do.

8. Much of what is most important in life cannot be expressed in words.

9. I'm basically more competitive with others than self-competitive.

10. 1 would enjoy spending an entire day " alone with my thoughts. "

11 I dislike things being uncertain and unpredictable.

12 I prefer to work with others in a team effort rather than solo.

13 It is important for me to have a place for everything and everything in
its place.

14. Unuwual ideas and daring concepts interest and intrigue me

15 I prefer specific instructions to those which leave many details
optional.

16. Know-why is more important than know-how.

17 Thorough planning and organization of time are mandatory for solving
difficult problems.

18. I can frequently anticipate the solutions to my problems.

19, I tend to rely more on my first impressions and feelings when making
judgements than on a careful analysis of the situation.

20. I feel that laws should be strictly enforced.

PAGE 3



Learning- 1 4 tructions

The Learning~Style Inventory descri es the way you learn and how you de I with ideas and day4 ay situations in your life.
Be ow are 2 sentences with a choice of four endings. Rank the ending for each sentence according to how well you think
each one its with how you would go about learning somet ing Try to recall some recent situations where you had to learn
omething new, perhaps in your job. Then, us~ng the spaces provided ank a '4 for the sentence ending that describes how you

learn best, down to a '1" for the sentence ending that seems least like the way you would learn. Be sure to rank all the endings
for each sentence unit. Please do not make ties.

Example of completed sentence set:

0 whe~ik~~ ____ iam ____ iam ____ lam ____iam
happy ast. logical c reful

'I, When I I am; ______ I hke to deal with my ______ I like to watch and ten, ______ I I ke to hok about ideas, ______ I I' to doing thing,
teeling

K'' K

K 'K K "K I
.>le n w p tti* rn hunche itn'an wa h IK lyon Ith ng Iwo getthm K

ndt efuly K K

K K,,

3 Wh n I am e ming I ha e trong eehng I m quiet and r served I tend o e son t ngs ______ I m responsible a ut
and re cton out thin

K K K K K

K 'K. K K "" K' ''"""' K

K KKKK K' K 'K K K

K K K in K K K. "KK inking ing
KK 'K K K ''K ''''

K 'K, K, ''K
K KKK K K > K KK KK , > K',' K KKKK K 'K K;K

K <KKKKK'K KKK\ ~

W n I leam: _____ I amo ntonew _____ I lookatall ide of is ucs. ..,.,..........i liketo n yzethin , _____ I uk tot thing out.
e nences b ea t m down into

thin pa

KK~K',KK'KK,'K',K"~KKK~K SKKKKKK K ,K K K KK'K~K.. K K K KK KKKK'KKKKKKKKKKKKKKKKKKK~KKKKK
K K~"K ~ K ' K KKkKKK\'KKK K ~KK~~KKKKKKK~%KK K KKKKKKKKK~~K KK'KK >KK\
K 'KK. 'K.' '~'JK KKK KK KK~KKKKK K K KKK K K K' KKKKKKKKKK K

K KK,,'~KK K> KK ''K' K KKK. K'Y K K K,
K n , lamnrn'K.iK ~,K~~~K K' ' n rn ic ''K' K 'KKK'K. mo .~tairtapobseisnn pei~ors I on arnan t K

K KK KK' K K KK' KK ' K~K K K',

~KK ' 'KK K KK , 'K K K KKK K KK''K K' K,,KK~ K
~KK KK KKK, KKKKK'KKN, KKK KKK K KK

K KKKKK,, KKKK K KK K >K KKK K,', K K ''K KK ~K K,, KKKKKKK KKKKKKK
K'KKK , KKKK KKKKKKK KK~KA ''K, K, , K K K K K ,' KK'KKKKKKKKKKKK'KK, >,'K

7, 1 lea nbe t mm, _____ r onal rel tion hip ob ei'v ion ,....,....,.....r tional theo le .. a c ancetotiyout and

practi e
KKK ' K 'K ''K K K K'KKKK K K K 'K" K

K K KK K K K K KKK K K K K K *K.,K~.,KKK*.KKKK K'KK, KKKKK~

K ' KK K K K K K K K .KK K>' KK KKK K K 'KK K> KKKK ' K
KKKKK K' KK KK KKK KKK,~KIa KKKKKKK KKKKK fl cv K lak ~ f~ K K>~K~ I ldeasndtheories K K k 'is

KK K K KWO K K KK K,~ 'K
KKK'KKKKKKKKKKKK K' 'KKKKKK K K K K "\K~ K KKK K,,,,,K.KKK KKK K

9 1 I am t when ______ I rely on my fee ings I rely on my observation I r ly on my id ______ I can tiy thing out tor
my elt

K~K' K ,~ KK KKK,~ ,K KKKK K KK K K 'KKKKKKKKKKKKK.~K KK~KKK3~,KKK,,'KKK,,~K~K K K K K K~' KKKKKKKK'KK'KKKK,'K ~ 'K "K

m ming 'K'" '1~~ar53e t~ ~' iaifl erv person ~am at ~ lam e~' 'KKKKK K

K K K KKKKKK'KK, K KKKKK K ,
K K , 'K K K

11 When I learn: - I get involved, ______ I like to observe, I evaluate things ______ I like to be active

K K KK ' K K> K K K K
K K K

K> K K K
en wn K mc fts K nalyet m ctl t KK>

K ' K K~KKf~
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Ot an cevd page is alst of yorclastesn rom th list woul you pleas seeth1If you had an imaportant assignmnent to comnplete at wor k, which three of your classmnates would
you lOST like to help you with it?

B.

Wh ch Are lo oll EA j V_ hi ppv 'Y" .h yWu practIf one of your classmates was chosen as your direct supervisor which classmate would youMOST like your new supervisor to be?Who would you LEAST like your new supervisor to be?

3If you could choose one of your classmates to work as your direct subordinate, which would you

1OST like to choose?

Who would you be LEAST lkely to choose?

To allow me to assess the possible bases of your decisions, would you please indicate beside each
person s namne above whether you know this person outside of class in any of the following ways?

"W o indicate you already wor k together "H" to indicate you live near each other
"C" to indicate you have other classes together now or in the past
"F" to indicate this person is a friend outside school or work

If there are factors other than those indicated above that influenced your choices, would you please
1ndicate below what those fucturs are?



Appendix -C 11

Feedback Materials

Dear Participant:

Thank you for helping with my study. Your results on the two instruments
are reported on this page. On this side is a diagram explaining the concept
behind the Learning Style Inventory. This theory, which is explained in detail
by Dr. David Kolb in his book, Experiential Learning, holds that learning or

problem solving is based on four dimensions: concrete experience, reflective
observation, abstract conceptualization and active experimentation. All are
necessary for the complete learning experience but each of us tends to emphasize
some of these skills more than others. Your tendencies in this area are
reflected in the diagram below with a more complete explanation of the particular
style you favor.

On the other side is your feedback from the Brain Hemisphere Dominance Survey.
More information on this concept is available from Ned Herrmann of Lake Lure,

North Carolina. Mr. Herrmann's scheme breaks hemisphere dominance not only

into left/right dimensions, but also includes the cerebral or thinking aspect
and the feeling or limbic portion. Again, thanks for your help!

CONCRETE EXPERIENCE (CE)
("Feeling")

45
40

S35
-33

The Accommodator is an active, 3 The Diverger is imaginative, aware
risk-taker, seeks opportunities, 30 of meaning and valuegft0 ees many
is intuitive, relies on others fo 29 perspectives to form a whole, interested
information, will discard theory * 2 in people, feeling-oriented, good at
if it doesn't fit the facts. 26 brainstorming, but may seem scatter-
Strengths are getting things done, 25 brained. Sometimes has difficulty
risk taking and leadership. May 24 making decisions and may feel paralyzed
not complete work on time, be 23 by alternatives.
somewhat impractical and not goal
directed. Can also be seen as 2

"pgshy." 20
ACTIVE 19 2REFLECTIVE

EXPERIMENTATION (AE) 1 20 OBSERVATION (RO)
("Doing") 17 ("Watching")

..16
48 43 42 41 40 39 38 37 363534 323029 28 25 16= 13
gIHIsmmngmmnmEuo u nfnssitlInt IItUItnirnUUUmmtmeUWgUEgmtIsIII

1ill 14 21 23 24 25 27; 28 29 30 31 32 3334 35 3740 46
20=

Whe Con erger is a problem solve ;g The Assiinilator; is a theorist 'who uses
makes decisions, is practicQ , 231 inductive reasoning and likes to
uses deductive reasoning, is 253 develop intricate and "elegant"
controlled in emotions,- more 26 theories. This person is more interested
technical 'than people-oriented. 28' in ideas thah in people, is not overly
Usually does well on conventional concerned about practicality, is good at
I.Q.' tests, but can be seen as 2 analysis but may be tedious. Although

boring and too conventional. good at planning and creating models,

3 may be seen as spinning castles in air.
31g
32.

100% 34
31

36'
370
401

ABSTRACT CONC [PTUALIZA lION (AC)
("Thinking")



HE MA NN P ARTCIPANT SURVEY

BRAIN HEMISPHERE DOMINANCE PATTERN

NAME _LOCATION

RESULTS

Profile Code

Overall Left Score

I Cerebral Left

II Limbic Left _

Overall Right Score _

III Limbic Right _

IV Cerebral Right =

Visual Profile (See Below)

* Unscaled

INTERPRETATION

Profile Code: 1 = 67 - 100 2 = 34 - 66 3 = 0 - 33

Strong Functional Underdeveloped
Area Area Area

Descriptors: Left Mode: Verbal/Mathematical
Right Mode: Visual/Spatial
Cerebral Mode: Thinking
Limbic Mode: Feeling

CEREBRAL

I Cerebral Left IV Cerebral Right

Analytical Artistic
Logical Creative
Technical Holistic

(A Problem Solver) (A Synthesizer)

ET RIGHT
MODE MODE

II Limbic Left III Limbic Right

Conservative Emotional
Controlled Interpersonal
OrganizedMusical
(A Planner) (AsTal

(A Talker)
DOMINANCE PROFILE

LIMBIC
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