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ABSTRACT

The present study examined the impact of cultural background on the epistemic
orientation of university students. Epistemic orientation refers to how groups access and
organize information in ways that may include cognitive styles but are broader and more
pervasive than them. The Epistemic Orientation Model (Rancourt, 1988) identifies three
epistemic modes: Rational, Empirical, Noetic (intuitive), and provides a measure for their
assessment. Cultural background was defined as having been born in a cultural setting, having
lived all one's life in that setting, being absent from that culture no more than five years, having
its language as mother tongue and as the language most used. A sample of undergraduate
students drawn from two Canadian universities (N= 540) were compared with a sample drawn
from two universities in Lebanon (N=663). Subjects in each sample belonged to six fields of
specialization: sciences, social sciences, health sciences, engineering, business, and fine arts.

Epistemic orientation was operationalizad in terms of the two selected instruments. The
Knowledge Accessing Modes Inventory (KAMI) (Rancourt, 1988) measures the three epistemic
modes: Rational, Empirical, and Noetic. The Gregorc Style Delineator (GSD) (Gregorc, 1982)
provides measures for four stylistic preferences: Concrete Sequential, Abstract Sequential,
Abstract Random, and Concrete Random. The GSD was used to provide corroborative support
for KAMI's three modes from a somewhat different epistemic perspective.

On the basis of previous scholarly analyses and cross-cultural comparative research, it
was hypothesized that: 1) the Arab sample is more rational than the Canadian sample as
measured alternatively by KAMTI's Rational mode, by GSD's Abstract Sequential scale, or by the
combination of both; 2) the Canadian sample is more empirical than the Arab sampie as
measured alternatively by KAMI's Empirical mode, by GSD's Concrete Sequential scale, or by
the combination of both; 3) the Canadian sample is more noetic than the Arab sample as

measured alternatively by KAMI's Noetic mode, by GSD's Concrete Random, by GSD's Abstract



Random, or by the combination of KAMTI's Noetic with each of the two latter GSD scales; and 4)
the dominant epistemic modes in each of the fields of specialization in both samples are
consistent with those indicated in previous research. Data were analyzed using descriptive
statistics, z-tests and correlational analysis. |

The results, confirmed three (one partially) of the four hypotheses. The Arab sample was
found to be more ‘rational’ on all three scales: the Rational mode of KAMI, the Abstract
Sequential scale of GSD and by their combination. The hypothesis of Canadians having a higher
proportion of ‘empiricals’ was not confirmed. The hypothesis of Canadian sample having a
higher proportion of noetics was only confirmed by the Abstract Random scale of GSD. In
addition, the results indicated that epistemic differences related to gender were, on the whole,
consistent with previous research: males were higher on the Rational and Empirical modes and
females were higher on the Noetic Mode. Gender differences, on the whole, also reflected the
differences hypothesized in the first three hypotheses: Arab males and females were more
rational, less empirical and less noetic than their Canadian counterparts.

Engineering, sciences, social sciences, business, and health sciences students indicated a
Rational dominant mode which was consistent with previous research. Also, as expected, fine
arts students indicated a Noetic dominant mode.

It was also found that the similar scales of KAMI and GSD were correlated. The
Rational and Noetic modes of KAMI were related with the Abstract Sequential and Abstract
Random scales of GSD respectively. The correlation between Empirical and Concrete
Sequential scale of GSD was low. A low correlation was found between the Noetic mode of
KAMI and the Concrete Random scale of GSD.

Results have implications for the organization and for the method of delivery of
educational programs that are intended to be used with different cultural groups.

ii
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Chapter I
OVERVIEW AND STATEMENT OF THE PROBLEM

A substantial body of research indicates that there are significant differences
among individuals in how they gather and process information. Reliable differences have
been found in a variety of areas such as perception, learning, thinking and teaching
approaches and orientations. The interest in styles (mainly cognitive, thinking and
epistemic) continues to attract the attention of researchers for their theoretical and

practical value.

The concept of cognitive style was developed more than four decades ago in an
attempt to explain the process of mediation between stimuli and responses (e.g.,
Messick, 1976, 1984; Goldstein & Blackman, 1978; Furnham, 1995). Viewed as
consistent patterns of processing information, cognitive styles represent consistencies in
the manner or form or structure of cognition, as distinct from the content of cognition
and cognitive ability. As such, cognitive styles evidence stability and pervasiveness
across diverse spheres of behaviour and relate to other personality characteristics of
individuals. More than twenty-five cognitive styles have been conceptualized; most of
them identified and researched before the early seventies. Cognitive styles, such as field
independence/dependence, conceptual integration, levelling/sharpening,
complexity/simplicity, abstract/concrete, reflection/impulsivity, converging/diverging,
category width and scanning, continue to be useful constructs in cognitive research.
Such constructs have also been incorporated in broader stylistic concepts referred to as

learning and thinking styles.



At the broader level of psycho-epistemology, three basic modalities of "knowing"
have been identified: deductive, inductive and intuitive (Bruner, 1960; Pribram, 1971).
These three psycho-epistemic modalities were taken as basic components of a general
personality model proposed by Royce (1975; Royce and Powell, 1983). Royce's model
presents a conceptual framework consisting of a number of factorially identified traits
organized in a hierarchical suprasystem that provides for interaction within and among
six subsystems. The part-whole problems of personality integration are analyzed in
terms of factor and system interactions. Personality functioning involves simultaneous
internal and external processing, and molar psychological constructions, such as world
view and lifestyle, are the outcomes of the integration of style: cognitive and cognitive-
affective systems. Of particular interest to the present study is that of the cognitive-
affective style subsystem which is considered to be near the apex of the suprasystem and
one that has a higher integrative function than both the cognitive and the affective

subsystem (illustrative figures are presented in Chapter Two).

Royce locates at the apex of the cognitive-affective style subsystem three
constructs that he considers to be different patterns of information processing: the
metaphorical, empirical and the rational styles. Within each style there are particular
cognitive processes. Thus, in the metaphorical style are insight and symbolization; in the
empirical style are the seeking of sensory perceptions, and in the rational style are
rational analysis and synthesis of ideas. A psycho-epistemic style system such as Royce's
provides a more holistic conceptual understanding of how an individual processes
information. The reliance on one epistemic style at the expense of the other two styles
can further account for differences at the broader or weltanschauung type of thinking
(Royce & Wardell, 1978, Spiro, Feltovich, & Coulson, 1995).



The Epistemic Orientation Model

Royce's conceptualization of psycho-epistemic styles and their assessment were
further developed through the Epistemic Orientation Model which adopts the three
styles and develops an efficient measure for their assessment: The Knowledge
Accessing Modes Inventory (KAMI) (Rancourt, 1986b, 1988; Rancourt & Ballantine,
1990). Each of the three styles, empirical, rational and noetic (referring to the intuitive-
metaphorical processing), are operationalized in terms of their measure and referred to
as epistemic modes. The relative strengths of the three modes is referred to as
epistemic style. This mode arrangement or style can be used to describe the epistemic

style of an individual or the epistemic orientation of groups.

Rancourt's model is based on eight assumptions (Lauzon & Rancourt, 1992);
they will be presented in the next chapter. Rancourt conducted a series of studies using
the KAMI to reexamine four hypothesized epistemic orientations: the epistemic
orientation pertaining to the structure of a discipline; the epistemic orientation of
practitioners of the discipline; the epistemic orientation of prospective candidates for
entry to the discipline; and the epistemic orientation associated with gender (Rancourt,
1995). The results of these studies concurred with previous research that had indicated
that specific disciplines have specific epistemic orientations and that the practising or
the inclination towards a professional field are related to a level of epistemological

match.

Does Culture Influence Epistemic Orientation?
The Epistemic Orientation Model assumes that knowledge acquisition and
knowledge transmission are structured by epistemic styles that are in turn influenced by

individual differences, by the structure of a discipline, by practising a professional



discipline, and possibly by gender. The present study aims to extend such research by

examining the possible association between epistemic orientation and culture.

A considerable number of cross-cultural studies such as those cited below have
examined differences among cultures in various cognitive processes. In this literature,
culture has generally been assumed or conceptualized in ways consistent with that of
Greetz (1968) as historically transmitted patterns of meaning embodied in symbols,
communicative structures of language, and cognitive-learning styles. Such cross-cultural
comparisons have consistently indicated differences on perceptual and cognitive styles.
As a more detailed review in the following chapter will indicate, several dimensions of
cognitive style such as field-independence/dependence, levelling/sharpening, category

width, and conceptual integration have been investigated in relation to many cultural

groups.

For example, Mexican-Americans were found to be more field-dependent than
Anglo-Americans (Ramirez & Prince-Williams, 1974); African-Americans were found to
be more field-independent than Black South Africans (Natzel, 1997); Indo-Pakistani
college students reared in the United States were found, using the Embedded Figures
Test, to be more cognitively differentiated than Indo-Pakistanis studying in the U.S.
(Nagy, 1988); Chinese university students scored as broader on category width than their
American peers (Chao, 1996); Middle Eastern immigrants to Canada showed more

integrative perceptual tendency than Euro-Canadians (Zebian, 1996).

Cross-cultural differences were also found in broader epistemic and learning style
domains. For example, Mexican-Americans, in tasks involving telling stories about

pictures, demonstrated more verbal and character elaboration than Anglo-Americans



(Ramirez & Prince-Williams, 1971); Black-Americans' reality ties were observed to be
more affective-oriented while those of Whites were more objective (White, 1970);
among Black-Americans knowledge was found to be gained effectively more through
kinetic and tactile senses than through visual senses, and they were found to respond

better to verbal material than to pictorial representation (Shade, 1997).

Impact of Language

Whorf (1956) has argued that language, which is the medium of transmission of
thought in a culture, imposes its own structures on cognitive and epistemic processes.
His hypothesis was supported by studies such as that of Kuroda, Hayashi and Suzuki
(1986), who found that the responses of Japanese students to an attitude questionnaire
containing the middle response category (i.e., it depends on; undecided) was more
polarized when they answered the questions in English than when answering them in
Japanese. Data on Arab, Japanese and American students revealed (Kuroda & Suzuki,
1989) that the Japanese language encouraged respondents to choose the middle response
category, while Arabic encouraged extreme positions, with English in the middle. This
latter finding indicates that the Arabic language tends to encourage dichotomous and

categorical cognition which is consistent with abstract thinking.

Al-Jabiri (1984) among others has suggested that linguistic structures are also
part of a more pervasive epistemic style typical of a certain culture. In particular, he
observed that the influence of the linguistic structures of the Arabic language can be
identified at various domains of Arab intellectual expression. The research on the
relation between culture and language supports the position of Galtung and Nishimura
(1983) of a "cosmology" of language, culture and structure, a perspective that guided the

present study.



The Epistemic Orientation of Two Cultures

Analytical scholarly research (e.g., Al-Jabiri, 1984, 1987) and some cross-cultural
empirical studies (e.g., Zebian, 1996) point out to possible epistemic differences between
the Anglo-North American culture and Arab culture. The analyses of the intellectual
trends that have dominated North America (e.g pragmatism) reveal that they are rooted
in British empiricism and that the epistemic approaches of this thinking continue to
distinguish the North American cultural perspective (White, 1973; Solomon & Higgins,
1996). The above- mentioned studies that compared mainstream Anglo-American
cultural groups with other minorities, immigrants and other foreign cultural groups also
indicated that the dominant epistemic perspective in North America appears to be
empirical, analytic (field-independent) and atomistic. In contrast, analysis of Arab
schools of thought presented by Al-Jabiri (1984, 1987) indicated that the dominant
epistemic perspective seems to be global, abstract, categorizing and deductive, which is

consistent with a rational style.

Thus, there is a body of research that points to the existence of a possible basic
difference between the epistemic orientation of Arab and North American cultures. In
the case of Arab culture, most of this research has been scholarly rather than empirical.
The present study aims to add an empirical investigation to a scholarly, well-grounded
hypothesis of epistemic difference between the two cultures, using two psychometricaily

adequate measures of epistemic style.

The research question of an epistemic style impact of cultural background in the
case of Canadian and Arab cultures was investigated by comparing two samples of

undergraduate students drawn from universities in the two cultures. Five hundred and



forty (540) Canadian Anglophone undergraduates in Canadian universities were
compared to 663 Arab speaking undergraduates in universities in Lebanon on two
selected epistemic style measures: The Knowledge Accessing Modes Inventory
(Rancourt, 1988), and The Gregorc Style Delineator (Gregorc, 1982).- In order to
control for factors that may interfere with the hypothesized epistemic influence of
culture, the only students included in the study were those who had been born in the
particular culture, had its language as the mother tongue, used that language, and had
lived in that culture most of their life. Moreover, since epistemic style has been found to
be influenced by the field of study or discipline, subjects were selected in such a way as

to ensure that the two cultural samples were comparable in terms of fields of study.

General Statement of the Hypotheses

It was hypothesized that the Arab sample would be higher on measures of
rationalism while the Canadian sample would be higher on measures of empiricism. It
was also hypothesized that the Canadian sample would be higher on measures of the
noetic modality. This latter hypothesis was based on some data provided in this study
and on logical inferences that suggest that the noetic modality is closer to the empirical
than to the rational modality. Based on the research indicating a consistent impact of
fields of specialization on epistemic style, it was further hypothesized that the dominant
epistemic modes in each of the fields of specialization in both samples would be

consistent with those indicated in previous research on KAMI.



Chapter I

REVIEW OF THE LITERATURE

Cognitive Style: A General Review

The concept of cognitiv-e style has a long history. It was originally conceived as a
way to explain the process of mediation between stimuli and responses. Thus, Harvey
(1963) viewed cognitive style as the way an individual filters and processes stimuli so that
the environment takes on psychological meaning. Messick (1976) similarly viewed
cognitive style as a consistent pattern that individuals follow in organizing and processing
information and experiences. Cognitive styles represent consistencies in the manner or
form of cognition, as distinct from the content of cognition or the level of skill displayed in
the cognitive performance. Thus, cognitive styles are conceptualized "as stable attitudes,
preferences, or habitual strategies determining a person's typical modes of perceiving,
remembering, thinking, and problem solving" (Messick, 1976: p. 5). As such, the
influence of cognitive styles extends to almost all human activities that involve cognition,

including interpersonal and social functioning.

Cognitive styles are not viewed as habitual modes of information processing in the
technical sense of learning theory for they are not directly responsive to principles of

acquisition and extinction. They develop early in life, slowly, experientially, through



socialization and differential deployment and do not appear to be easily modified by
specific instruction or training (Kagan and Kogan, 1970). Sternberg (1996b) noted that
people demonstrate preferences for certain styles of thinking quite early which would
indicate some heritable component, however, the personality-centred and broader styles of
thinking he outlined (see section on thinking styles in this chapter) were found to be
modifiable with effective teaching, interaction with role-models and under the impact of

social constraints.

The stability and pervasiveness of cognitive styles across diverse spheres of
behaviour also suggest that they develop in adaptive ways around underlying personality
trends. Cognitive styles are thus intimately interwoven with affective, temperamental, and
motivational processes as part of the total personality structure; they influence the nature
and form of adaptive traits, defence mechanisms, and pathological symptoms (Shapiro,
1965). In this view, according to Messick (1976), a core personality structure is
manifested in the various levels and domains of psychological functioning--intellectual,
affective, motivational, defensive--and the manifestation of this core personality structure
in cognition is cognitive style. He illustrates this concept of unity within personality by
referring to the authoritarian personality (Adorno, Frenkel-Brunswik, Levenson, and
Sanford, 1950). Based on an emotional structure of aggressiveness and ambivalence, the
content of the authoritarian's belief system is ethnocentric prejudice. The authoritarian’s
typical mode of cognition has been called dogmatism or closed-mindedness characterised
by the use of closed categories and stereotypes (Rokeach, 1960a). Similarly, Holzman and

Gardner (1960) found out that levellers (characterized by memory organizations in which

9



the fine distinctions among individual elements are lost) are also prone to use the defence
of repression. As another illustration, Messick (1976) suggests that field independence
which is viewed as the manifestation in perception of an articulated cognitive style is also
reflective of a still broader dimension of psychological differentiation which includes
personality consistencies in addition to cognitive ones. The field independent person is
characterized as analytical, self-referent, and impersonal in orientation and the field-
dependent person as global, socially sensitive, and interpersonally oriented (Witkin and

Goodenough, 1981).

Such evidence indicating the pervasiveness of cognitive styles across diverse
spheres of behaviour induced Messick (1984) to restate his earlier (1976)
conceptualization of cognitive styles as: "characteristic self-consistencies in information

processing that develop in congenial ways around underlying personality trends"(1984,

p. 61).

The characteristics of approaches to cognitive style identified by Brody (1972)

appear to be still the bases of more recent research:

1. Individual differences in styles of thinking (not motivation, emotion, or

biological processes) as a starting point.

2 An emphasis of style over content.

10



characteristics of individuals.

4. The treatment of cognitive styles as traits or invariants (i.e., their
characteristics are independent of situational influences, a position leading

to an emphasis on the consistency of style).

There are three basic distinctions endorsed in most theory and research on cognition that

further distinguish cognitive style from other constructs:

L. Style is Distinct from Content
Cognitive styles represent consistencies in the form or structure of cognition, as
distinct from content of thought. Structure refers to how cognition is organized
whereas content refers to what knowledge is available. For example, two
individuals may show equal ability in solving analogy problems but may differ in
the way they proceed in attempting to accomplish the task. One may follow a
logical inferential route, the other an intuitive one. Consistency in behaviour is

viewed as product of the cognitive structure (e.g., Suedfeld, 1971).

2. Style is Distinct from Strategy
Cognitive style can be seen as high level heuristics that organize information and
control behaviour across a wide variety of situations. In contrast, cognitive
strategies are decision making regularities in information processing that are mainly

dictated by the conditions of the particular situation (e.g., Shouksmith, 1970) .

11



Cognitive strategies such as specific hypothesis testing and data driven grouping
and analysis, are selected and organized by situational constraints and problem
contents. Thus, in comparison to styles, such strategies are more amenable to
change through training and structured learning. Individuals can thus learn to use
optimal problem-solving and learning strategies consistent with their cognitive
style and can also learn to utilize less congenial strategies that are more effective

for a particular task than their preferred ones (Messick, 1976).

Style is Distinct from Ability

It has been suggested (e.g., Messick, 1976, 1984) that styles differ from abilities in
a number of ways:

a) Cognitive styles refer to how behaviour occurs whereas ability dimensions

essentially refer to the question of what, i.e. the content of cognition.

b) Ability implies the measurement of capacities in terms of maximal
performance, with the emphasis upon level of accomplishment, whereas the
concept of style implies the measurement of characteristic modes of

operations in terms of typical performance.

c) Abilities are generally thought of as unipolar, while cognitive styles are
typically considered to be bipolar. Abilities vary from zero to a great deal,

with increasing levels implying more of the same facility. Cognitive styles,

12



d)

on the other hand, range from one extreme to an opposite extreme, with
each end of the dimension having different typological implications for

cognitive functioning.

Abilities are value directional: having more of an ability is usually
considered to be better than having less. In contrast, cognitive styles are
value differentiated: each pole has a different adaptive value in different
circumstances. This differentiated character of their value implications
makes cognitive styles a less threatening concept to people than are

abilities or intelligence (Witkin, 1974).

Cognitive styles differ from abilities in their breadth of coverage and
pervasiveness of application. An ability usually delineates a basic dimension
underlying a fairly limited area such as memory for figural units (Guildford,
1967). While abilities are specific to a particular domain of content or
function, cognitive styles cut across domains. They serve as high-level
heuristics that organize lower-level strategies, operations, and propensities,
often including abilities, in such complex sequential processes as problem
solving and learning (Messick, 1973; Royce, 1975). Cognitive styles also
function as controlling mechanisms influencing an individual's characteristic
regulation and control of impulse, thought, and behavioural expression in

diverse areas (e.g., Klein,1970).
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Cognitive Style Dimensions

There have been numerous approaches to the study of cognitive style; more than
twenty of them have been identified in the past five decades. The follqwing are brief
summaries of some of these dimensions that have been theoretically established and

empirically researched and are of relevance to the present study.

1. Field independence versus field dependence.
This dimension is by far the most researched facet of cognitive style originating
with Witkin and his associates over forty years ago. Field independence refers to a
consistent mode of approaching the environment in analytical, as opposed to global
terms. It refers to a tendency to articulate figures as discrete from their
backgrounds and an ability in differentiating objects from embedding contexts, as
opposed to the tendency to experience events globally in an undifferentiated
fashion. The field independent pole includes competence in analytical functioning
combined with an impersonal orientation, while the field dependent pole reflects
less competence in analytical functioning, limited self non-self segregation, and
greater social orientation and social skills (Witkin & Goodenough, 1981). More
recent studies (e.g., MacLeod, Jackson & Palmer, 1986) indicate a high
association between field independence and spatial ability. The Rod-and-Frame
and the Embedded Figures are the two major measures used to assess this

dimension.
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Field Articulation

This dimension is somewhat similar to field dependence/ independence although
authors such as Gardner and Long (1962) suggest that it is a broader concept.
Two relatively independent modes of perceiving complex stimuli are involved in
this dimension: element articulation which refers to the articulation of discrete
elements from a background pattern; form articulation which highlights large
figural forms against the patterned background. Those individuals who can identify
either the figure or the background would be considered high in field articulation
because they can attend to either the background or the figure by removing the
irrelevant stimuli. Tests such as the Embedded Figures Test, the Rod and Frame
Test, and the Size-Estimation Test have been used as measures of field articulation

(Mos, Wardell, and Royce, 1974, Wachtel, 1968).

Conceptualizing Styles

By examining how individuals group objects, Kagan, Moss, and Sigel (1963)
postulated that individuals could be rated on the basis of their tendencies to
conceptually categorize stimuli. Three formal bases for conceptualizing were
identified: relational, analytic-descriptive, and categorical-inferential. The
Conceptual Style Test asked subjects to select pictures from a triad that could go
together. Individuals who would group pictures according to themes or functions

would be relational; those who grouped according to common elements would be
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analytic in their style; those who grouped according to more abstract criteria such

as happiness or poverty would be more inferential.

Breadth of Categorization

This dimension is concerned with the structure of concepts or abstract categories
rather than with their number; it entails consistent preferences for broad
inclusiveness as opposed to narrow exclusiveness in establishing the acceptable
range for specified categories and concepts. The narrow categorizer tends to
employ detailed categorization and to have relatively exact standards for judging
similarity, whereas the broad categorizer tends to group stimuli into broader
categories, to be more tolerant of deviant instances, and is more likely to be a risk-
taker (Bruner and Tajfel, 1961; Messick and Kogan, 1965). Breadth of
categorization has been found to be related to creativity (Kogan, 1971). A test for
measuring this construct was developed by Pettigrew (1958): the Category Width

Scale Scale.

Conceptual Differentiation

The term "differentiation” refers to the extent to which an identifiable field is
broken down into clearly distinguishable parts. This dimension refers to individual
differences in the tendency to categorize perceived similarities and differences
among stimuli in terms of many differentiated concepts or dimensions. The more

distinct concepts a person possesses the more differentiated his or her conceptual

16



network is assumed to be. It is usually assessed using free-sorting tasks which
require the spontaneous classification of heterogeneous stimuli into an unrestricted
number of groups, each containing an unrestricted number of related items.
Individuals who are considered high in conceptual differentiation will consistently
utilize many categories in sorting out a variety of objects. Gardner (1953) used an
Object Sorting Test to assess the range of classifications as an indication of
differentiation. This task differs from the category-width tests, in which items
assess the perceived limits or range of one conceptual realm. Thus, conceptual
differentiation refers to the number of conceptual distinctions made in relation to a

subject matter. (Gardner, 1953; Gardner and Moriarty, 1968).

Conceptual Integration

This dimension refers to the inclination to explore, develop and link concepts in
consistent and meaningfully interrelated wholes. Integration involves the ability to
combine information according to categories, rules, programs, causal relationships,
and various abstract and hierarchical systems (Harvey, Hunt, and Schroder, 1961,
Schroder, Driver, and Streufert, 1967). High conceptual integration often
presupposes an increasing level of conceptual differentiation which have warranted
the calling of this dimension integrative complexity. However, these two cognitive
processes may not vary in a direct fashion as high integration may be accompanied

by low differentiation and the converse may also be true.
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Cognitive Complexity Versus Simplicity

This is a broad dimension referring to the tendency to construe the world, and
particularly the world of social behaviour, in a multidimensional and discriminating
way (Harvey and others, 1961; Zimring, 1971; Tetlock, 1983). According to
Messick (1976), an individual who is cognitively complex is expected to have a
conceptual system with at least three characteristics: it is highly differentiated; it is
finely articulated; and it is flexibly integrated. However, as noted before, high
integration is not a necessary attribute in differentiated conceptual systems, and
this weak association is more true in relation to abstraction. Thus, referring to the
complexity versus simplicity of conceptual systems as the abstract versus concrete
(e.g., Harvey, Hunt and Schroder, 1961) may not be accurate. Messick (1976)
argues that complex individuals may use many dimensions, but discrete multiple
dimensions can be organized to reflect compartmentalization which implies relative
concreteness and weak hierarchic integration (i.e., weak integration). The term
integrative complexity was subsequently chosen (Suedfeld & Tetlock, 1977) to

stress the integrative dimension in conceptual complexity.

Abstract Versus Concrete

This dimension refers to the preferred level and capacity for concept formation,
concept manipulation, and concept integration as distinct from mere conceptual
differentiation. Conceptual differentiation is mainly concerned with the production

of concepts that serve making distinctions and categorizations (Harvey, Hunt, &
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Schroder, 1961). The abstract person uses more information and more strategies
to solve problems and tends to integrate concepts. On the opposite pole,
concreteness refers to constriction in the production and utilization of concepts,
and a dependency on immediate physical attributes of the activating stimulus
(Goldstein, 1940; Goldstein & Scherer, 1941; Schroder, Driver, & Streufert,

1967).

Levelling versus Sharpening

This dimension is related to individual differences in memory assimilation. Persons
at the levelling extreme tend to blur similar memories and to merge perceived
objects or events with similar but not identical events recalled from previous
experience; differences in remembered objects tend to be lost or reduced.
Sharpeners, at the other extreme, are less prone to confuse similar objects and may
even exaggerate change and differences between similar memories in order to keep
adjacent or successive stimuli from fusing or losing identity, thus accentuating the
difference between the present and the past (Holzman and Gardner, 1960). The
Schematizing Test (Gardner, Holzman, Klein, Linton, & Spence, 1959) has been
used to measure this cognitive style. Ten series of five squares of increasing size
are projected onto a screen with a systematic increase in size. Individuals are
requested to state whether the new square is different in size from the old.

Sharpeners tend to keep the absolute size in mind and not just the relative size.
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10.

11.

Scanning

Scanning is an individual difference in the intensity of attention deployment,
leading to variations in the clarity and discreteness of experience and in the span of
awareness. The propensity for extensive scanning (focussing) is associated with
meticulousness, concern with detail, and ignoring the overall field. Extreme
scanning is related to defence mechanisms of isolation which is extensively relied
upon by obsessives, and that of projection, the typical defence of paranoid
personalities. This dimension was proposed by Schiesinger (1954) and modified

by Gardner, Holzman, Klein, Linton and Spence (1959).

Tolerance for Unrealistic Experiences

This dimension refers to the extent to which a person is willing to accept and
report perceptions and ideas that are at variance with conventional experience.
The tolerant pole of this dimension reflects a tendency to accept events and ideas
which differ markedly from the ordinary, while the intolerant extreme involves a
tendency to remain closely oriented to conventional reality. Individuals who
tolerate unrealistic experiences tend more than their intolerant counterparts to
report wider ranges of apparent movement when exposed to flashing lights, more
rapid reversals when viewing reversible figures, more form-labile responses on the
Rorschach, and more and longer associations on word-association tests (Klein,

Gardner, and Schlesinger, 1962; Messick, 1976).

20



12.

13.

Converging versus Diverging

This cognitive dimension represents the degree of an individual's relative reliance
upon convergent thinking (oriented toward logical and objective outcomes that
are correct or functional within conventional parameters) as co;ntrasted to
divergent thinking (oriented toward variety and multiplicity of relevant output).
Convergence versus divergence has been studied as a manifestation of an
intelligence versus creativity distinction, with special emphasis upon the production
of unique and original responses or ideas as manifestations of creativity (Hudson,

1973; Wallach, 1971).

Reflection versus Impulsivity

This dimension involves individual consistencies in the speed and adequacy with
which alternative hypotheses are formulated and responded to. Reflective
individuals tend to consider alternative solution possibilities before deciding,
whereas impulsives tend to offer the first answer that occurs to them, even though
it is frequently incorrect. Accordingly, reflective children tend to make fewer
errors in word-recognition tests, serial learning, and inductive reasoning. There
also appear to be personality differences between reflective and impulsive
individuals. Impulsive people tend to have minimal anxiety over committing
errors, have an orientation toward quick success rather than toward avoiding
failure, have relatively low standards for their performance, and have low

motivation for mastering tasks. This dimension is thus mainly concerned with the
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14.

15.

degree to which individuals reflect on the validity of their hypotheses for solutions
in problems that contain response uncertainty (Block, Block, and Harrington,

1974; Kagan, 1965, 1966).

Attribution Style

According to the learned-helplessness model of depression (Abramson, Seligman,
& Teasdale, 1978) individuals vulnerable to depression differ from others in the
causal judgments they habitually make for good and bad events in their lives. The
"depressive attributional style" is characterized by the tendency to view aversive
events as: a) caused by factors that are internal or personal rather than external, b)
are stable rather than unstable or temporary, and c) exert global rather than
specific influences across many domains in one's life. Various measures of
attributional style exist (e.g. Funham, Sadka, & Brewin, 1992), and the style
results have been correlated with various personality variables and have been
shown to affect academic performance (Ryckman, Peckhman, Mizokawa, &

Sprague, 1990).

Information Gathering and Evaluation

A two-dimensional model of cognitive style was proposed by McKenny and Keen
(1974). The information gathering dimension of the model distinguishes a
perceptive strategy from a receptive strategy. The perceptive strategy emphasizes

concepts and generalizations or relationships among the elements of the data.
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16.

Perceptive thinkers have preconceived notions about the needed information and
are often convergent thinkers with a focus on the whole. The receptive strategy
focuses on detail, or on the specific attributes of each element of data, rather on
relationships among the elements. Receptive thinkers are less concerned with what
may be relevant and tend to examine all data; they are often divergent thinkers who
focus on parts of the whole. The information-valuation dimension of the model
distinguishes a systematic strategy which approaches a problem from the
standpoint of a method or plan with sequential steps, and an intuitive strategy
which approaches a problem on the basis of "gut feeling" and trial and error.

When given a choice, managers were found to prefer decision situations and
problem types that are consistent with their own cognitive strategies (Henderson &
Nutt, 1980). It should be noted in this context that the above strategies are very
similar to the distinctions made by Kurt Goldstein (1940) between the abstract
strategy as cognitively active and integrated and the concrete one as passive and

segmented.

Gregorc's Energic Model of Styles

Gregorc (1979, 1984) suggested that styles can be understood in terms of two
basic dimensions: use of space and use of time. Space refers to perceptual
categories for acquiring and expressing information and is divided into concrete
(or physical) and abstract (or metaphorical) space. Time is divided into two

different ways of ordering facts and events: sequential (in a step-by-step or

23



branchlike manner) and random ordering (in a weblike or spiral manner).

The Gregorc Style Delineator (Gregorc, 1982) classifies individuals into four
cognitive types: concrete sequential which refers to persons who focus their
attention on concrete reality and physical objects and validate ideas through the
senses; abstract sequential which refers to persons who prefer logical and
systematic thinking and validate information through pre-set conceptualizations;
abstract random which refers to persons who tend to focus their attention on
feelings and emotions and to validate ideas through inner guidance; and concrete
random which refers to persons who rely on intuitive and instinctive thinking and
who rely on personal proof for validating ideas and rarely accept external
authority. These styles together with the Gregorc Style Delineator will be

described further in Chapter Three as this measure will be used in this study.

Distinctions Among Cognitive Styles

Since cognitive styles are consistent information-processing regularities, then
different dimensions of cognitive style are expected to be associated with particular
information processing operations--for example, levelling versus sharpening with memory
storage and retrieval, scanning versus focussing with information search,; field
independence versus field dependence with problem representation and restructuring
(Messick 1976). According to Messick (1984) such an association is not accurate because
some cognitive styles appear to influence information processing at more than one point.

For example, scanning affects information search in both perception and memory retrieval.
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Kogan (1976) distinguished three types of cognitive styles. Styles of the first type refer to
an ability to perform judged against a standard. An example would be the case of a field
independent person who is better than a field dependent person in locating embedded
figures. In the second type, greater value is placed by the investigator on one of the
stylistic categories. For example, Bieri, Atkins, Briar, Leaman, Miller, and Tripodi (1966)
view the cognitively complex person as having an advantage over the cognitively simple in
processing information about his environment. The third cognitive type does not involve
an investigator's attribution of superiority in performance such as in the case of category

width.

Wardell and Royce (1978) hypothesize that style constructs are hierarchically
organized and distinguish among three major types of stylistic cognitive constructs:
cognitive styles (e.g., cognitive complexity versus simplicity, conceptual differentiation,
sharpening versus levelling, abstract versus concrete); affective styles (e.g., reflection
versus impulsivity, tolerance for the unconventional, constricted versus flexible control);
and cognitive-affective styles that are functionally higher and consist of three general
styles: rational, empirical, and metaphoric. Each of these high order cognitive-affective
styles influences a number of specific cognitive and affective styles. This model will be

discussed in more detail under psycho-epistemic styles.

Messick (1984) suggests that another way of distinguishing among cognitive styles

is in terms of their relative levels of generality and pervasiveness. Some styles cut across
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diverse domains while others appear to be in comparison domain-specific or function-
specific with the latter further distinguishing themselves by their organizing functions.
Messick (1984) proposes to formalize this distinction by calling the less pervasive, more
strictly regulative styles cognitive controls while reserving the term cognitive styles for the

broader, more organizing variables.

Limitations of the Cognition-Centered Theories of Styles

Despite extensive attempts to generalize and deploy the theories of cognitive
styles, there remains, according to Grigorenko and Sternberg (1995), some four
problematic areas. First, studies used tb verify cognitive styles were more empirically
driven than theoretically driven. Many cognitive styles were established on the bases of
ever-increasing correlational and experimental data with little organizing input from
general principles. Second, the validity of measures used to assess styles have not been
satisfactorily determined, thus aggravating the overlap among stylistic variables,
intelligence, and trait-like parameters of personality. Third, the boundary between style
and ability is blurred in some cases allowing an implicit good/bad evaluation of test
performance. Fourth, styles have not yet been assessed in an ecologically natural
environment with the exception of studies on integrative complexity which sought to
analyse archival records such as speeches written under specific social conditions (e.g.,
Suedfeld, 1985; Suedfeld, Black, Ballard & Baker-Brown, 1990). Associations between
cognitive styles and different psychological variables need to come from varied non-

artificial sources in order to enhance the validity and comprehensiveness of styles.
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Learning Styles

The term "learning style" came into use in the 1970's when researchers in
education began looking for ways to combine course presentation and materials to match
the needs of individual learners and to respond to the growing evidence of culture being a
mediating factor in the learning process (Kirby, 1979; Riding & Cheema, 1991). From
this perspective, learning style is considered a broader term that includes the construct of
cognitive style. Thus working under the umbrella of ‘learning style’ would take cognitive
style into consideration, but would focus on the more practical educational or training
applications which involve both structure and content and mainly examine the students' fit
and comfort with various methods of teaching. A general definition was proposed by
Keefe (1979) who defined learning style as the physiological, cognitive, and affective
factors that serve as relatively stable indicators of how learners perceive, interact with, and

respond to the learning environment.

Kolb (1978) identified four types of learning styles based on two dimensions--
converging versus diverging and assimilation versus accommodating. These four styles
yield different kinds of learners. "Divergers" are dominantly reflective and concrete; they
grasp experience through apprehension and transform it through intention. "Convergers"
are active and abstract; they grasp through comprehension and transform through
extension. "Accommodators" are active and concrete; they grasp through apprehension

and transform through extension. "Assimilators" are reflective and abstract, they grasp
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experience through comprehension and transform it through intention.

Another way of organizing the growing number of learning style approaches and
research instruments is Curry's (1983) metaphor of an onion in which the layers are
analogous to the different levels of an individual's style. At the core of the onion is the
style of the basic personality traits. Information-processing constitutes the next layer.
Patterns of social interaction in the classroom, which include the individual's instructional

preference, is the third layer.

A different approach to learning styles is a model by Reynolds, Riegel, & Torrance
(1977) that is based on the specialized functions of the cerebral hemispheres. They define
learning styles as preferred modes of information processing. Three information
processing styles were specified: left-dominant (active, verbal, analytic, and logical), right-
dominant (receptive, nonverbal, spatial, and intuitive) and whole-brained (complementary,
integrated, simultaneously left and right). Thus students with left-dominant learning styles
may be better able to generate logical relationships among alternative abstract constructs

than those with right-dominant learning styles.

Rancourt (1984) investigated the link between the two cerebral hemispheres and
the psycho-epistemic styles by examining the hypothesis that subjects who are dominant
on the left neuropsychological style will have a dominant Empirical or Rational psycho-

epistemic style, while those who are right dominant will have a dominant Metaphoric
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psycho-epistemic style. The research found no relationships between left-right brain
dominance and psycho-epistemic styles. These results raise doubts about the
discriminatory power of the psycho-epistemic measure used: a predecessor of Knowledge
Accessing Modes Inventory (Rancourt, 1988). The results also raise doubts about the
usefulness of investigating cognitive styles in relation to left brain/right brain functioning
and suggest that research and application in the area of cognitive or psycho-epistemic

styles is more promising for educational needs.

A well-known model of learning styles is one proposed by Dunn and Dunn (1978)
who define learning styles as a biologically and developmentally imposed set of personal
characteristics that make the same teaching method effective for some and ineffective for
others. The Dunn Learning Style Inventory (Dunn, Dunn, & Price, 1979) measures 18
elements divided into four main categories: environmental, emotional, sociological and
physical. The main problem with this model is that it does not address the issue of how a
student learns, focussing instead on elements that affect the individual's ability to learn and
accordingly depicting learning style more as an ability than a behavioural preference

(Hyman and Rosoff, 1984).

Teaching Styles
Teaching styles are related to the delivery of subject matter with student
comprehension being the determining criterion. Teachers who have a wider range of

teaching styles are likely to be more successful than those with limited versatility (Joyce &
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Hodges, 1966). Fischer and Fischer (1979) differentiated between teaching styles and
methods of instruction. Two teachers may both use the same methods as lectures,
audiovisuals and discussion groups but still differ in their teaching styles. The cognitive
style and the resulting teaching style of the teacher can have a significant impact on
student learning; an adaptive fit between the teaching style of the teacher and cognitive
style of the student and between the style and the teacher and the subject matter should be

sought (Kuchinskas, 1979).

Six different and specific categories of teaching styles were identified by Henson
and Borthwick (1984): task-oriented, cooperative planner, child-centered, subject
centered, learning centered, and emotionally exciting. Beyond the need to fit teaching
style to both student and subject, they further suggest that teachers who can successfully

use approaches other than their preferred one will be more effective teachers.

Thinking Styles

Cognitive and epistemic styles are focused on information processing and mental-
intellectual functioning. Thinking styles came to involve a more personality-centered
approach which can be described as closer to personality traits. Styles in the former
approach are typically measured by maximum-performance tests whereas in the latter

approach, typical-performance tests are employed (Stemnberg & Grigorenko, 1997).

An example of thinking styles is Harrison and Bramson's (1985) five "basic styles."

The synthesist sees likeness in apparent dissimilarity, seeks conflict resolution, tries to
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make data meaningful; the idealist seeks a broad range of views and ideal solutions,
interested in values, data and theory equally; the pragmatist seeks whatever "works," seeks
shortest route to payoff, interested in innovation; the analyst--seeks models and formulas,
interested in scientific solutions, takes data over theory; the realist relies on "facts" and

expert opinion, and seeks solutions that meet current needs and yields concrete results.

A personality-centered typology involving thinking styles can be found in Myers-
Briggs theory and personality inventory: The Myers-Briggs Type Indicator MBTI (Myers
& McCaully, 1985). Their model is based on that of Jung (1927) who proposed that
individuals differ in terms of two attitudes (extraversion and introversion), two perceptual
functions (intuition and sensing), and two judgment functions (thinking and feeling). The
MBTI includes one more distinction, that between judgement and perception. Sixteen

types of personality styles emerge from all possible combinations of the four functions.

This measure has been widely used in business organizations (e.g., Fitzgerald &
Kirby, 1997) and in education. Extraversion and sensing are cited as most common
among school children; extraversion, sensing, and feeling are more common among
teachers (Myers, 1980). The model can have implications for the selection of general
teaching strategies. For example, Lawrence, (1982) recommends developing teaching
strategies for the majority group of extroverted-sensing children and then developing more
individualized approaches for the smaller number of introverted and intuitive children. The

MBTI sixteen styles can also be used in assessing the learning styles of students and the
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teaching styles of teachers (e.g., Huelsmam, 1983). The large number of styles, and their
multidimensionality (e.g., Intuitive-extraversion-perceptive-with thinking; sensing-
extraversion-judging-with feeling) may contribute to comprehensiveness, but they also
tend to make it nonparsimonious and complexly confusing, resulting in the blurring of

personality and epistemic distinctions.

Another personality-centered model of thinking style was introduced by Sternberg
(1988) in his theory of mental self-government that also appears in several other
publications (e.g., Sternberg, 1990, 1994, 1997); Sternberg and Grigorenko 1995, 1997,
Grigorenko & Sternberg, 1995). Grigorenko & Sternberg (1995) define thinking styles as
"the ways in which people choose to use or exploit their intelligence as well as their
knowledge" (p. 205). Thus according to Sternberg, a thinking style is not only a preferred
way of thinking, but more specifically, a preferred way of expressing or using one or more
abilities. As such, one might view style as a personality attribute for the utilization of
abilities. Their model of mental self-government addresses the question of how
intelligence is organized or directed. When applied to intelligence, the metaphor of mental

self-government generates 13 thinking styles, or stylistic ways of approaching the world.

The basic idea of the mental self-government model is that the various styles of
government that are seen in the world may represent external reflections of the styles that
can be found in the mind. The model assumes that every individual possesses every style

to some degree with variation expressed in the strength of preferences and the kinds of
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tasks that evoke various preferences. Just as in the case of governments, the mind has
basic functions consisting of a legislative style which characterizes people who enjoy
creating and formulating; an executive style which characterizes people who are
implementers; and a judicial style which characterizes people who like to evaluate rules
and procedures. There are four main forms of mental self-government: the monarchic
style characterizing individuals who like to focus on one task until it is completed; the
hierarchic style characterizing individuals who allow for multiple goals each given a
different priority; the oligarchic style characterizing people who allow for multiple goals
all of which are given equal importance; and the anarchic style characterizing individuals
who take a random approach to problems. There are two levels of mental self-
government: the Jocal style which characterizes individuals who prefer tasks that require
engagement with concrete and precise detail, and the global style which characterizes
individuals who prefer general problems that require abstraction. There are two scopes of
mental self-government: the internal style characterizing individuals who prefer to work
alone, and external style characterizing those who prefer to work on tasks involving
interaction with others. There are also two major leanings of mental self-government, the

liberal and the conservative.

According to the mental self-government model, people have sets of preferred

thinking styles however they tend to be flexible in their use of styles in adapting to the

demands of a given situation. The flexible use of the mind for mental self-government
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accounts for the variety of thinking styles, and flexibility itself may be viewed as a form of
metastyle that monitors and evaluates particular styles as higher order executive processes
of information processing. Sternberg (1997) stresses that styles are preferences in the use
of abilities, not abilities themselves and that a match between styles, abilities and the task

creates a synergetic effect. The Thinking Styles Inventory (Sternberg & Wagner, 1991) is

a self-rating measure of the 13 thinking styles.

Four studies employing the Thinking Style Inventory of mental self government
were carried out and reported by Sternberg and Grigorenko (1995; 1997). The first one
examined whether teachers' styles differed as a function of school. Teachers at lower
grade levels were more legislative and less executive than were higher grade levels; older
teachers were more executive, local and conservative than were younger teachers;
teachers showed differences in styles across subject-matter areas; and teachers' styles
tended to match the ideology of teachers' schools. The second study examined the style
demographies for 124 students. They found that both fathers' education and occupational
level were negatively related to judicial, local, conservative, and oligarchical styles. The
third study matched students' styles with those of their teachers. It was found that
students were more positively evaluated by and received better grades from teachers who
matched their styles than from those who did not with teachers overestimating the extent
to which their students matched them in styles. The fourth study (Grigorenko &

Sternberg, 1997) investigated correlations between styles of thinking and achievement of

34



199 high school students in an advanced-placement in introductory psychology.

Consistent positive relations were found between judicial style and performance.

The Impact of Cognitive Styles on Education

Cognitive styles have implications not only for schooling but also for
occupational choice and performance. Several educational implications were noted (e.g.,
Messick, 1984; Sternberg & Grigorenko, 1997). They include: improving instructional
methods; enriching teacher behaviour and conceptions; enhancing student learning and
thinking strategies; improving vocational selection, guidance, and placement; and

understanding and tuning the stylistic demands of learning environments.

With respect to the future development and application of styles, Sternberg and
Grigorenko (1997) see a "great deal of promise” for the following four reasons. First,
styles have provided and continue to provide an important linkage between research on
cognition and personality. Second, they have lent themselves to operationalization and
direct empirical tests. Third, they show promise in explaining variations in school and
job performance that cannot be accounted for by individual differences in abilities.
Fourth, they can tell something about the cognitive characteristics of environments and
about individuals' interactions with these environments, as shown by the fact that certain
styles perform positively in one environment and negatively in another. The cultural
background can be seen as a broader form of this environment and it is the aim of this

study to explore the stylistic impact of culture.
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Psycho-Epistemology

Both philosophical and psychological epistemology are concerned with a concept
labelled as "knowing," "thinking," or "modalities of inference" (Pai, 1973). Although
terminology may vary from author to author, there is an apparent agreement that there are
three basic modalities of "knowing":

An inductive process of knowing which involves the drawing of general

conclusions from a number of known facts is generally regarded as analytic

(inductive) thinking or empirical thinking.

A deductive process of knowing where the conclusion follows necessarily from

given premises is considered as logical or rational thinking,

An analogical process of direct apprehension is referred to as intuitive or

metaphorical thinking (Scheffler, 1965; Samples, 1976).

These modalities tend to characterize the structure of disciplines and the
intellectual approaches of the learner and the teacher, and accordingly, create the issue of
epistemic compatibility (Bruner, 1960). For example, Vernon (1962) noted that there may
be incompatibility between inflexible, structured, sequential teaching strategies and

learners who are characterized as "intuitive," "analogical” thinkers.
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As far back as early sixties Joseph R. Royce began working on a personality model
that focused on individual differences. The concept of encapsulation which he advanced in
his 1964 book The Encapsulated Man, was central to his Psycho-Epistemic Style model
of ways of knowing. According to Royce (1964), each approach to reality (whether it is
empiricism, rationalism, modernism or idealism) involves certain assumptions from which
we view the world. Encapsulation for Royce is having a partial image of life, but making
statements about living as a whole without being sufficiently aware of the limitations of
one's approach to truth. "In its most important sense, the term encapsulation refers to
projecting a knowledge of ultimate reality from the perceptual framework of a limited

reality image" (Royce, 1964, p. 30).

For example, one of the causes behind the difficulty of specialists to interact and
communicate across disciplines is seen by Royce (1973) to go beyond the often-stated
answers of technical jargon, different interests, different content, and different methods.
He attributes the failures of communication between specialists to an insufficient overlap
of reality perspectives. Such absence of overlapping is due to differences in either implicit
or explicit epistemological commitments. Empirically oriented laboratory scientists
emphasize mainly facts derived from observations; mathematicians rely on logical
consistency; poets convey meaning through metaphors. Such restricted ways of looking at
the world, is not limited to academicians; it is simply that the partial vision of the specialist

is more extreme, more exaggerated, and more obvious. In short, all human beings are
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encapsulated and the models explaining the totality of life are dependent upon

idiosyncratic psycho-biological histories (Royce, 1973b, p.1-2).

Royce's Multi-Factor Theory of Individuality

In the 1970s, Wardell and Royce (1978) attempted to summarize the literature on
styles and to incorporate them within a larger theoretical framework named the
Multi-Factor Theory of Individuality. Royce (1973a) defined style as "a characteristic
mode or way of manifesting cognitive and/or affective phenomena” (p. 178). This
meta-theoretical model, using both theory and methodology of factor analysis as well as
systems theory, attempted, according to the author, to "accommodate all psychological
differences such as reaction time and accountability to molar differences such as values
and world views" (Royce, 1973, p. 3). The culmination of this line of integrated research
in individual differences appeared in a book entitled: Theory of Personality and Individual
Differences: Factors, Systems and Processes (Royce and Powell, 1983). The Multi-Factor
Theory of Individuality postulates that the total psychological system is a
"multi-dimensional, organized system of processes by means of which an organism
produces mental and behavioural phenomena" (Powell & Royce, 1977 p.2). This
multi-dimensional, interactional and hierarchical supra-system subsumes six major
systems: sensory, motor, cognitive, affective, evaluative and style. Each system is defined

by Royce and Buss (1976, p. 6-7) as follows:
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l. The cognitive system is a muiti-dimensional, organized system of processes by
means of which an organism produces cognitions.

2. The sensory system is a multi-dimensional, organized system of processes by
means of which an organism produces sensations.

3. The affective system is a multidimensional, organized system of processes by
means of which an organism produces affective phenomena.

4. The style system is a multi- dimensional, organized system of processes by means
of which an organism manifests cognitive and/or affective phenomena.

5. The evaluative system is a multi-dimensional, organized system of processes by
means of which an organism manifests normative phenomena.

6. The motor system is a multi-dimensional, organised system of processes by means

of which an organism produces outputs.

What is described is a theory of individuality that is multidimensional, interactional
and hierarchical. Within each of the six systems are subsumed traits that have been

factorially identified. A total of 150 traits have been identified.

The problem of accounting for the organized complexity of personality, in which
parts and wholes must interact, has been solved by Royce and Powell through of the
concept of "holons." Holons, according to Royce and Powell (1983, p. 33) are the basic

units of individuality theory. They are defined as functional units that are simultaneously a
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part of the whole. They act as parts when they are functionally subsumed by a larger
functional unit, and they act as wholes when they do the subsuming. The closer a holon
trait or group of traits to the apex of a system, the greater is its influence on the system
and the greater is its role as a personality integrator. As illustrated in Figure 1, the style
system would be of more importance as a personality integrator than the cognitive system
it subsumes. Similarly, the cognitive system would be of more importance as a personality
integrator than the sensory and motor systems. This system domination is dependent on
the type of information being processed. For example, if the behavioural event is primarily
emotional in nature, such as fear from a dangerous situation, the ongoing information
processing will occur primarily via the affective system even though the cognitive, the

style, and the value systems are, to lesser extent, evolved.

Thus, the Multi-Factor Theory of Individuality is a conceptual framework
consisting of factorially identified traits organized in a system-dynamic supra-structure that
provides for intersection within and among the six sub-systems along with a hierarchically
organized structure. Of particular interest to this study is the style system. This system,

considered to be near the apex of the supra-system, is an important integration system.

Psycho-Epistemic Styles
The theory has defined a style as "a characteristic mode or way of manifesting
cognitive and/or affective phenomena" (Royce, 1973). This system along with its

subsystems of cognitive, affective and cognitive-affective styles are considered to be
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FIGURE 1. The basic systems and interactive relationships of integrative personality. (From Royce & Powell, 1983, p.13)
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higher-order dimensions and serve as an integrative system. According to Wardell and
Royce (1978), the style system is more inclusive than what is generally considered in the
literature on cognitive styles. Within the hierarchical structure or the style system theory,
three higher-order constructs have been identified; they are at the apex of the system.
Wardel and Royce (1978) call these constructs the rational, empirical and metaphorical
styles. These three styles reflect the different ways in which an individual programs his
information processing pattern using the cognitive, affective and cognitive-affective styles

of the style system (Figures 2 & 3).

In the context of psychological epistemology, Royce (1975, p.3) defined the three
psycho-epistemic styles as follows:

Metaphorism: The person whose view of reality is largely determined by his

commitment to symbolic-metaphoric experience would test the validity of his view

in terms of the universality of his insight or awareness. The cognitive processes

underlying this commitment are of a symbolizing nature, including both conscious

and unconscious aspects.

Rationalism: The person whose view of reality is largely determined by his

commitment to rationality would test the validity of his view of reality by its logical

consistency. The major underlying cognitive processes involve clear thinking, and

the rational analysis and synthesis of ideas.

Empiricism: The person whose view of reality is largely determined by his

commitment to external experience would test his view of reality in terms of the
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FIGURE 2. Hierarchical structure of cognitive styles. (From Royce & Powell, 1983, p.136)
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reliability and validity of observation. The major underlying cognitive processes involve

active perception and the seeking out of sensory perceptions.

Subsumed under these three epistemic styles which appear near the apex of the
structure are various cognitive, affective, and cognitive-affective styles along with various
cognitive and affective traits. Epistemic styles can then be considered of major importance
in the selection and integration of information units within information processing. When
an individual is faced with a problem, epistemic styles, along with the various subsumed
styles and traits, are activated and the information processing route will vary in terms of

the situation and the individual.

The psycho-epistemic style system permits a more holistic conceptual
understanding of how an individual, faced with a particular task, processes information.
Individuals use different information processing routes depending upon their particular
hereditary-environmental characteristics. When confronted with a particular learning or
teaching task, an individual may utilize an information processing route that may be

predominantly rational, empirical or metaphorical.

Epistemic styles appear to be closely linked to the ever-increasing phenomenon of
academic specialization. These styles may help to explain the difficulties in
communication among different disciplines; the difficulty for some academics to adopt

multidisciplinary approaches, and the differential teaching and communication appeal
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among teachers and students. The almost total reliance on one particular epistemic style
at the expense of the other two can account, at least partially, for differences in
weltanschauung (a comprehensive conception or apprehension of the world, especially
from a specific standpoint). It must be noted at this point that the theory is not suggesting
that all individuals function with a "pure"” epistemic style. Rather, sensory input, symbol

formation, and conceptualizing are necessary and interdependent processes of thinking.

The Psycho-Epistemological Profile (PEP) was developed by Royce (1975) as a
comprehensive measure of the three epistemic styles. The PEP contains 90 items with
each dimension measured by 30 items. The items are randomly ordered in which the
subject is to indicate agreement to a proposed statement on a five point scale. Validity
studies (e.g., Royce, 1975; Kearsley, 1975; Rancourt and Dionne, 1982) sought to
confirm the responses of groups with those whose epistemic characteristics have been
examined (Smith, 1967) such as biologists being dominant on empiricism; performing
artists being dominant on metaphorism; and mathematicians and physicists being dominant
on rationalism. Construct validity of the PEP was established by comparison with other
tests such as Myers-Briggs Type Indicator and Allport-Lindsey Study of Values. On the
basis of an assessment of such psychometric studies, Rancourt (1983) concluded that they
provide sufficient evidence that PEP is a reliable and valid measure of an individual's

epistemic style.
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A macro epistemic model referred to as "Two Epistemic World-Views" was
recently presented by Spiro, Feltovich, and Coulson (1996). Epistemic world-views are
beliefs about learning and about the world that prefigure the form of knowledge schemata
an individual will take. The two epistemic world-views were proposed based on research
on knowledge acquisition in complex and ill-structured domains and the need for the
advancement of learning in such domains. The Reductive World-View refers to a style that
is poorly suited to complexity and situation-adaptive cognitive flexibility. An individual
characterized by this style of epistemic prefiguration has the following characteristics: 1)
encompassing single representation, 2) analytic decomposition, 3) orderliness and
teleological homogeneity, 4) preference for simplicity and intolerance of ambiguity, 5)
rigid prescriptions from memory, 6) ideas lack experiential tone, 7) passive reception,

adherence to authority, and extrinsic motivation.

On the other end, individuals characterized by the Expansive and Flexible World
View are well suited to complexity and situation-adaptive cognitive flexibility and are
characterized by the following correlated characteristics: 1) multiple partial
representations, 2) synthetic integration and interconnectedness, 3) disorderliness and
heterogeneity 4) preference for complexity and tolerance of ambiguity, 5) flexible,
situation-adaptive assembly of knowledge, 6) ideas can have experiential tone, 7) active

learning, self-reliance, and intrinsic motivation.
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The Reductive World-View tends to imply the concrete, analytic,
compartmentalized, and conceptually undifferentiated cognitive styles, whereas the
Expansive World-View implies the abstract, relational, conceptually differentiated, and
conceptually integrated cognitive styles. Also the Reductive view tends to represent
Royce & Wardell's Empirical and Metaphoric epistemic styles and with the Expansive
view representing the Rational epistemic style. More parsimoniously stated, the two
epistemic world views represent the concrete and the abstract cognitive orientation as

conceptualized by Goldstein (1940).

Psycho-Epistemic Styles and Cognitive Styles

In spite of the vast literature on cognitive style, Wardell and Royce (1978) have
suggested that empirical generalizability is limited because the findings are so "instrument
bound". They also suggest that there is some conceptual weakness which has to do with
the proliferation and confusion of interpretations of style as a theoretical construct. For
example they note that in the context of cognition, cognitive styies have born a heavy
element of affect. Thus, for Royce, the style system is a higher-order holon than both the
cognitive and affective system. These two latter systems are subsumed under the style
system. Styles according to Royce and Powell (1983 p. 134) "recruit” abilities and
affective traits that are involved in particular situations. The style will then determine a
specific combination of traits that are activated. For example, in an object-sorting task, a
cognitive style might give more weight to inductive reasoning as well as perceptual

abilities rather than deductive reasoning and conceptual skills. Similarly an affective style,
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in the same object-sorting task, might moderate between the expression of anxiety or

impulsivity. (Royce and Powell, p. 134).

Figure 3 indicates the relationship between cognitive, cognitive and affective, and
epistemic styles. As can be seen from the figure, the empirical style is related to the
analytic versus relational style, concrete thinking, sharpened and precise memories,
compartmentalization on the cognitive side, while related to impulsivity and low tolerance
for unrealistic experiences on the affective side. In terms of the rational epistemic style,
high conceptual differentiation; narrow categorizing; analysis; and abstract reasoning are
the cognitive styles subsumed, while constricted control is the affective style. Finally, the
cognitive style of high conceptual integration and low compartmentalization through
symbolic and analogical similarities is reflected in the affective domain by the

physiognomic rather than literal affective style.

Furthermore, Royce and Powell suggest that the principal impact of psycho-
epistemic styles on cognitive processing resides in the fact that there appears to be a
selection of processing modes. In other words, as mentioned before, we do not react
similarly to all stimuli as do robots, but selectively attend to environmental stimuli. This
implies attentional mechanisms. One of these attentional mechanisms, labelled in the
literature as extensiveness, relates to the amount and detail of a field that is explored at a

given time. Royce and Powell (p. 143) suggest that it is controlled primarily by the
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empirical style. Similarly, the extent to which one concentrates on a particular aspect of a
field (selectiveness) is, according to Royce and Powell (p. 143), the attentional role of the

metaphoric style.

To summarize the characteristics of each of Royce's psycho-epistemic styles,

(Rancourt & Dionne, 1982, p. 27-29), the rational style is:

1. more abstract fhan concrete

2. more analytical than relational

3. discriminates better in complex cognitive tasks
4, more flexible than constricted

. more emotionally independent

6. more autonomous

7. more tough-minded and unbending

8. scores high on reasoning and verbal ability

(syllogistic reasoning and deduction)

The empirical style is:
1. more perceptual rather than conceptual
2. more concrete than abstract
3. high on compartmentalization
4, attentive to detail, and sequential presentation of stimuli (sharpening)
5. more relational than analytic
6. low on tolerance for the unconventional
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7. high on realistic experiences
8. more reflective rather than impulsive
9. more inductive in reasoning

10.  more interested in "doing" rather than theorizing

The metaphoric style is:
1. low on compartmentalization
2. high on conceptual integration

3. high on creative and synthesizing ability

4 more physiognomic than literal
S. more impulsive, expansive, talkative, independent-minded and
unconventional

It would appear then that the psycho-epistemic styles are more inclusive than the
various cognitive styles that have been identified in the literature reviewed above. The fact
that the psycho-epistemic styles include affective styles along with cognitive style, reflects
a much broader spectrum of abilities in terms of how an individual interacts with
environmental stimuli. Furthermore, many cognitive styles as well as affective styles have
been factorially identified as being subsumed within the concept of psycho-epistemic

styles.
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The Epistemic Orientation Model

The Epistemic Orientation Model developed by Rancourt (Rancourt & Ballantine
1990b) is premised on the assumption that acquired knowledge is a personal mental
construction resulting from a focused interaction of epistemic styles and the context of an
educational field or environment. This model is both theory and instrument based. Royce's
(1975) three psycho-epistemic styles: mefaphorism, rationalism, and empiricism are
endorsed and conceptualized by Rancourt as distinct information processing systems or
modes of knowledge accessing. Epistemic style refers to the ordering of the three modes
based on the individual differential reliance on each. These modes are seen as distinct and
at the same time interrelated and can be activated whenever selective attending is engaged.
At any one time one of these knowledge accessing modes may override the other two and
exclude them from the information processing activity. Thus differences in processing are
basically a differential reliance on one of the three modes of knowledge acquisition rather
than transformations in processing functions. A 20-item measure (much shorter than the
90-item PEP) was developed by Rancourt (1986b; 1988) for the assessment of the three

modes: the Knowledge Accessing Modes Inventory (KAMI).

According to Lauzon and Rancourt (1992), the Epistemic Orientation Model is
based on eight assumptions:
1. All disciplines have a structure and it is within the providence of

epistemology to elucidate that structure.
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The learning of subject matter means the acquisition of the epistemological

structure subsumed in the knowledge of the subject matter.

Thought, language, and content are not antagonistic but are rather

inseparable partners.

Due largely to schooling and genetic predisposition, individuals differ in the

way they prefer to acquire knowledge.

Disciplines, professions and trades differ systematically in the modes of

knowing they use and sanction with their members.

Personal epistemology may predispose learners to seek courses with a

content that is matched to their style.

Epistemic style is the cognitive-affective guidance system that controls the

"selective attending" process in the person-environment geography.

The epistemic orientation of a culture, or a group, or a knowledge-based
discipline has powerful implications for the way one learns, the way one

teaches, and the way instruction is designed and the way one leads and

manages.
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In short, the Epistemic Orientation Model is based on the differential utilization of
the three modes of accessing knowledge. Specifically, knowledge is said to be acquired,
organized or transmitted via the senses (empirical mode); via thinking (rational mode) or
via intuition (noetic mode). The modes can be briefly described as follows (Rancourt &

Ballantine, 1990):

1. Empirical Epistemic Mode uses sense perceptions as the major criterion for the
selective attending to environmental stimuli and the subsequent acquisition of
knowledge relying basically on induction. Individuals who make use of this mode
tend, as empiricists, to be down-to-earth, full of common sense and easily bored by
too much theoretical or conceptual material. They prefer information to be

presented in a concrete, structured and inductive fashion.

2. Rational Epistemic Mode utilizes a conceptual, ideational, logical process as a
major criterion for the selective attending to environmental stimuli and the
subsequent acquisition of knowledge. Users of this mode tend, as rationalists, to
operate their practice from theory. Their world is logical, orderly, predictable, and
rules serve to guide their praxis. They enjoy being in organized environments
where autonomy is valued. Rationalists are generally cool-headed, tenacious, and
seldom resort to making compromises. A desire to have information presented in

a structured and deductive sequence is a natural tendency of this mode.
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3. Noetic Epistemic Mode employs the self-referent quality of personal experience
and intuition as the major criterion for the selective attending to environmental
stimuli and the subsequent acquisition of knowledge. Individuals who basically
rely on this mode enjoy the "feeling” type of discussion about people and their
problems. They dislike too much data-bound discussions or learning that is highly
factual or theoretical; however, they are good listeners and often understand
intuitively that there is more than one solution to a problem. Their preference for
"fuzzy", divergent, random, holistic-type thinking sometimes links them to creative

endeavour.

Each of these knowledge accessing modes does not exist in isolation, independent
of one another. No individual is purely empiricist, or rationalist or noetic. Rather,
individuals exhibit all three modes, each blended into the others in varying degrees of
intensity. Six possible combinations result, NER, NRE, ERN, ENR, REN, RNE) and are
identified as epistemic styles. As an example, an ERN epistemic style indicates that a
person's preferred mode of accessing knowledge is empirical (major mode) followed by
rational as the associate mode and the noetic mode (minor mode) as the least preferred

and least utilized (Rancourt & Ballantine, 1990).

Encouraged by his development of a practical instrument (the KAMI, 1988) for
the assessment of epistemic modes and styles, Rancourt (1995) set to review and examine

four hypothesized epistemic orientations: the epistemic orientation of the discipline; the
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epistemic orientation of practitioners; the epistemic orientation of practitioners-to-be; and

the epistemic orientation in gender.

Epistemic Orientation in Discipline

Knowledge-making in a discipline relies on the epistemic structure of that
discipline and the use of its specific methodologies of inquiry. A theorist or a practitioner
within a specific discipline tends to adopt and internalize the epistemic approach of that
discipline the more he/she applies it or practices within it. Consequently, the discipline as
well as the professions should exhibit their very own epistemic orientation.

All disciplined knowledge has a structure, and it is within the
providence of epistemology to elucidate that structure of
knowledge. Without structure, any field of knowledge would be no
more than a mass of unrelated propositions... The learning of a
discipline, in essence, means the acquisition of the "structure of
knowledge" that comprises that discipline (Pines, 1982, p. 89).

Evidence of epistemic difference arﬁong disciplines is found in the writings of
Phenix (1964), Kolb (1976) and Gardner (1983). Belcher (1981) who examined six
academic disciplines (biology, history, law, mechanical engineering, physics, sociology)
concluded that each of the academic disciplines has its own unique way of selectively
attending to data and of determining truth; each is encapsulated by a consistent and
characteristic way of knowing. These epistemic differences may help to explain the

problems that tend to beset teaching and research activities which attempt to cross

disciplinary boundaries.
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The responses of various groups in studies dealing with the validity of the PEP
were analyzed. Smith (1967) confirmed that empiricism is the dominant epistemic
characteristic of professionals engaged in biology; that rationalism is dominant among
those engaged in mathematics and theoretical physics; and metaphorism is dominant
among those engaged in performing arts. Studies using the KAMI also yielded similar
findings (Rancourt, 1987a, 1987b, 1996). The epistemic profiles of 464 secondary school
teachers were matched with fields of specializations (Rancourt & Noble, 1991). The
evidence was consistent with previous findings of a match between the empirical mode
and biology and science teaching; between the rational mode and mathematics; and

between the noetic mode and language teaching.

Epistemic Orientation of Practitioners

One of the early studies in this area was done by McKenny and Keen (1974) who
assessed stylistic differences among professionals in relation to decision making. For
example, managers were found to be more intuitive, global, and field dependent in their
approach to making decisions and handling the tasks while the engineers were more
analytical, sequential, and field independent. The association between the epistemic
orientation of individuals and their choice of discipline or profession was investigated
using KAMI. The test was administered to samples of professionals: mathematics, spience
and fine arts teachers (Rancourt, 1987; Rancourt, Dionne, 1982); nurses, (Niday, 1987),

physicians and hospital administrators (Rancourt & Noble, 1991); air traffic controllers
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(Rancourt, 1987b); physiotherapists (Rancourt, Ballantine, 1990); and professional golfers

(Rancourt & Searle, 1990; 1994).

All indicated a high degree of association between the epistemological structure
subsumed in each of the various professions and the epistemic orientation of the respective
practitioners. Scores on KAMI indicated: mathematicians were typically Rational,
scientists were Empirical when sample subjects were predominantly in applied sciences,
but as sample included more theoretically oriented sciences such as physics and chemistry,
the epistemic orientation became Rational; fine arts professionals were Noetic; air traffic
controllers were Rational; college diploma nurses were Empirical; university degree nurses
were rational; physicians and hospital administrators were Rational; physiotherapists were

Rational/Noetic; and professional golfers were Rational/Noetic.

Epistemic Orientation of the Learner

Based on the same model, it can be posited that most of the academic disciplines
which are offered at universities have an identifiable epistemic structure which is reflected
in the epistemic orientation of those students who are majoring in them. Also it can be
argued that for students to be successful in their studies within their chosen academic
disciplines, their success may well be dependent in part on the fit between their major
epistemnic mode and the epistemic structure subsumed in the content and structure of their
chosen discipline. This relationship can be restated as: the better the epistemological fit,

the stronger the possibility the student will continue within that discipline.
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Rai & Prakash (1987) administered the Embedded Figures Test (EFT) to 40
graduate university students for the purpose of investigating the relationship between
cognitive style and choice of educational majors in natural sciences and social sciences.
Subjects in science majors were found to be significantly more field independent than
social science. No sex differences were found. The Myers-Briggs Type Indicator was
administered to 741 social science and business students by Carland (1987). The business
students, in comparison to other students, were predominantly sensation-feeling-judging
types. Stewart & Felicetti (1992) administered the Gregorc Style Delineator to 99
underclass and 65 upperclass business majors in areas other than marketing, and to 101
marketing majors. The dominant cognitive styles for marketing majors were Concrete
Sequential and Abstract Random. The Group Embedded Figures Test was administered
to 75 Chinese and 75 American students by Huang & Chao (1995). The two groups
showed a similar style of field dependence and no significant differences were found
between engineering and social science majors. It should be noted that in this study and
that of Rai & Prakash (1987), the samples were too small to allow drawing confident

conclusions about them and much less about their subsamples.

Rancourt & Noble (1996) tested this epistemic congruence on a sample of 724
full-time students using KAMI. The relative frequency of each mode as a major mode was
defined as an epistemic orientation. The correlations between the major mode of student
and the orientation of the discipline were overall supportive of the epistemic congruence

hypothesis of the learner.
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Epistemic Orientation of Practitioners-to-be

Attempts in the literature to link personality characteristics to attitudes towards
subject matter and achievement are numerous. Studies that showed that link (e.g.,
Entwistle, Wilson, 1977; Witkin, 1976; Leith, 1974; and Kolb, 1976) found personality
differences in the types of learners attracted to the sciences and the arts but not to
mathematics. The more recent studies which examine learning styles and subject matter
preferences, reveal no consistent pattern and tend to lack a common theoretical position

(Hunt, 1987).

The identification of epistemic orientations of high school students was obtained in
a study by Rancourt (1987a). Students were asked to rank their preferred subjects for
future university studies. Only those students who selected fine arts, mathematics or the
sciences as preferred subjects were retained. The students were subsequently administered
the KAMI. The resulting sample consisted of 87 males and 84 females. The results
revealed a match between the epistemic orientation of learners and the epistemological
structure of their discipline of choice. Epistemic matches were found between the choice
of mathematics and the rational mode; between the choice of fine arts and the noetic

mode, and between the choice or science and the empirical mode.
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Epistemic Orientation of Gender

Recent brain research findings regarding gender related cognitive variations (e.g.,
Kimura, 1992) and the consideration of the possible impact of traditional patterns of
socialization, may lead us to expect differences in the epistemic orientation of the two
sexes. Such differences have been found in some studies. For example, using the Myers-
Briggs, Lawrence (1982) found that women are more likely to be on the feeling end of the
thinking/feeling continuum while men tend to be close to the thinking end. In Rancourt's
(1987¢) study on the orientation of practitioners-to-be, gender does not appear to be a
critical factor in the selection of a best-‘liked subject. Both male and female learners share
a common epistemic orientation with respect to best-liked subject. However gender
differences on the KAMI were found in general population groups (Rancourt, 1986a).
Women outnumber men 5:1 in terms of their preference for the Noetic mode of

knowledge accessing and men are found to be more Empirical and more Rational.

Does Culture Influence Epistemic Orientation?

The Epistemic Orientation Model assumes that knowledge-making, knowledge
acquisition and knowledge transmission are influenced by the epistemic styles stemming
from: the structure of the discipline; from practising a discipline or profession;, from
individual cognitive differences; and possibly from gender. The present study attempted to

examine whether and how epistemic style is related to another variable: culture.
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Culture has been conceptualized by Greertz (1968) as "an historically transmitted
pattern of meaning embodied in symbols; a system of inherited conceptions expressed in
symbolic form by means of which individuals communicate, perpetuate and develop

their knowledge about and attitudes towards life" (P. 641).

According to Mercer (1992), Greertz's definition is compatible with the notion of
culture employed by Vygotsky (1978). For Vygotsky, the concept of culture offers a way
of linking the history of a social group, the communicative activity of its members
(where the structures of language play an important roie), and the cognitive development
of its children. The discipline known as cognitive anthropology (e.g., Reid and Valsiner,
1986; Super and Harkness, 1986; D'Andrade, 1987; Quinn and Holland, 1987) views
culture as shared knowledge - not just people's customs and artifacts and oral traditions,
but what they must know in order to see as they do, make the things they make, and
interpret their experience in the distinctive way they do. Thus, the suggestion is that all
components of a culture are built upon some basic conceptual system which can allow

common themes to be viewed differently within each culture.

It has also been proposed that in each culture reality can be distinctively
conceptualized in implicit and explicit premises and derivative generalizations which
together form a coherent system. The conceptual system is transmitted to its members
through a complex matrix of socialization practices which also involve copying by the

individual of chorecgraphed patterns of behaviour (Mathews, 1977).
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Cross-cultural research examining perceptual and cognitive differences have
consistently supported a cognitive impact of culture.  Allport & Pettigrew's (1957) study
of the trapezoidal illusion illustrating African-European perceptual differences of
movement in children; Bruner's (1966) finding of differences in perception of the
conservation task between African and European children are some of the classical
examples. Ramirez and Price-Williams (1974) found Mexican-Americans to be more field
dependent than Anglo-Americans. Saracho (1983) reviewed studies relating cognitive
style of Mexican-Americans to their contact with Mexican culture; first- generation
Mexican-American were found to be more field dependent than third-generation. Using
the Children's Embedded Figures Test on grade four and five subjects, Natzel (1997)
found African Americans to be more field independent than Black South Africans. This
finding may indicate that culture may have more determining influence on cognitive style

such as field dependency than race.

Other studies have identified ethnic differences on variables related to patterns of
cognitive functioning. For example, Ramirez and Price-Williams (1971) on the basis of
tasks involving telling stories about pictures, found that Mexican Americans demonstrated
more verbal and character elaboration than Anglo-Americans. Similar studies have found
that American blacks and whites have different cognitive orientation to reality. Black-
Americans' reality ties were found to be more affective-oriented while that of Whites was
more objective (White, 1970). Among Black-Americans, knowledge has been found to be

gained effectively more through kinetic and tactile senses than visual; in selecting cues,
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they looked for people and events more than objects, and responded better to verbal
material than to pictorial representation (Shade, 1997). Willis (1989) has found that
Black-Americans children generally learn in ways characterized by factors of
social/affective emphasis, holistic perspectives, and close-to-life experiences and

evaluations.

The findings of researcﬁ on the thinking characteristics of Native-Americans (as
reviewed by Florey, 1986) indicated that they differ from the predominant culture in
terms of reliance on non-verbal communication, the use of non-detailed verbal accounts,
belief in mythology rather than science, superior visual discrimination, and preference
for anonymity. At the cognitive level, Native-American students indicate (More, 1993)
an orientation towards visual modality, globality, imaginal reflectivity, and concreteness.
An ethnographic study of three Algonquin speaking nations by (Hjartarson, 1995) further
stresses the holistic orientation of Native American epistemology represented by the
circle where each person is a whole world and a member of the larger circles of life; the

family, the community, the world and the universe.

Rancourt & Noble (1996), using KAMI, found differences in epistemic style
between English speaking and French speaking Canadians. The sample of Canadian
students used to investigate the relationship between epistemic orientation and major also

yielded significant differences between the Anglophone and Francophone sub-samples.



The Anglophone sub-sample was less rational (p<.001) more noetic (p<.01), and more

empirical (p<.001) than the Francophone sample.

Cross-cultural comparisons using the KAMI also dealt with other ethnic groups.
For example, Rancourt and Deschenes (1990) administered the KAMI to 308 francophone
secondary school students (ages between 13 to 16) from Ontario (N=80), Quebec (N=70),
Tunisia (N=60), and the Ivory Coast (N=98). The two Canadian groups indicated the same
epistemic orientation profile ERN while the profile of the two African groups was (REN).
Also subjects in all four groups who indicated mathematics as their preferred subject
revealed an REN epistemic profile; those who preferred a career in sciences were all ERN
with the exception of those from the Ivory Coast who indicated a REN style; and those
preferring a career in arts were split between NER for the Canadian groups and REN for
the African groups. Park (1997) examined Korean nurses on KAMI and found them to be
more noetic than their North American counterparts. These findings suggest that cultural
background and the inclination toward a field of study are both variables in determining

epistemic orientation.

Using the Embedded Figures Test, Nagy (1988) compared college students reared
in the United States Culture with individuals who grew up in the Indo-Pakistani culture
and who were studying in the U.S. Results showed differences in cognitive style between

the two groups thus confirming the hypothesis of acculturation. Resuits also indicated
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that competency in the English language is related to a more differentiated cognitive style.

Attitude was not found to be a predictor of cognitive style.

Chao (1996) compared American and Chinese university students on category
width and on sharpening versus levelling cognitive styles. Analysis indicated that Chinese
subjects scored as broader than their American peers in categorization.
Sharpening/levelling differences were only found between men and women; the men
scored sharper than women. Huang (1994) compared the "thinking styles" of 75 Chinese
and 75 American graduate students (96 men, 54 women) using the Inquiry Mode
Questionnaire. Chinese subjects scored as more pragmatic than American subjects, and
Chinese men and American women scored as more idealistic than did Chinese women and
American men. With respect to the field of study, subjects of both samples were
consistent with the general epistemic orientation of the field. For example, natural science

and engineering students scored as more analytical than social sciences.

Lukehart (1996) compared undergraduates from Tokyo International and
Willamette Universities using the Engel Selection Skills Evaluation to index verbal-spatial
preferences for learning. Results indicated that Japanese students had the strongest
preference for verbal cues followed by the American and South Korean students
respectively. No gender differences were found. Riley (1992) gathered literature on the
values, cognition and academic performance of African students studying at universities in

the United States. The data indicates that Africans differ from Americans in their
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organization and development of thought. While Americans think linearly, systematicaily,
sequentially, logically, and tend to use specific and explicit language, the typical English
educated African thinks globally, non-specifically with less emphasis on detail and on

logical consistency.

Some cross-cultural studies on cognitive style included Arab and Middle Eastern
samples. Ritter (1996) compared the performance of college students from the United
States, the People's Republic of China, and Saudi Arabia, on cognitive styles affecting
communication as measured by the Preferred Cognitive Style Inventory. Students from
the United States were found to exhibit a significantly more objective pattern of reasoning
than did the Chinese or Saudi students. Zebian (1996) compared immigrant Middle
Eastern groups in Canada and Euro-Canadian groups with varying levels of Western
education. A test for visual differentiation, the Figures Test, was used to assess the
differentiating cognitive style, and an object sorting task was used to assess integrative
cognitive style. Results showed significant effects of both culture and of education within
culture. Middle Eastern groups showed higher levels of integrative thinking but lower
levels of differentiative thinking compared to Euro-Canadian groups. Considering the
education within culture effect, results indicated equal levels of integrative thinking

among equally educated Middle Eastern groups.

Based on such studies and observations, Anderson (1988) concurs with the idea of

two epistemic orientations characterizing Western and non-Western cultures. The West
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appears to be field-independent, analytic and non-affective while the non-West is more
field dependent, relational-holistic, and affective. But this dichotomy holds only in a
highly generalized sense. When more cognitive and psycho-epistemic styles are
considered, major differences tend to emerge within the Western cultural style and within
that of the non-Western. For example, when the dimension of abstraction is considered,
important epistemic differences can be noted between the Anglo-Saxon and Germanic
traditions regarding theoretical and ideological thinking, between the Arab and the East
Indian regarding ideological thinking; between the Arab and Native-American regarding
holistic thinking; and between the Arab and African regarding rational consistency. This

issue will be further discussed in this chapter.

Fox (1996) analyzed communication material from a generalized perspective
similar to that of Anderson (1988) and outlined three fundamental ways where the East
and West differ in relation to written and oral communication and the thinking that lies
behind them. The East exhibits a preference for: a) indirect forms of discourse; b)
promoting the goals of the group versus those of the individual, and ¢) valuing ancient
knowledge and wisdom versus valuing novelty and the peculiar kind of creativity that
comes from the idea of an independent mind. These non-Western traditions are based on
deeper assumptions of how society should work and which seem at odds with those of
many American educators. To transcend this boundary between the two thinking styles,
Fox recommends that American university instructors need to appreciate or be convinced,

for instance, that maintaining group solidarity or harmony is more important than "being
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yourself," that tradition is more meaningful than history, and that students' role is to
thoroughly internalize what others have done rather than to critically question their

assumptions.

The Epistemic Orientation Model assumes that epistemic style can be ‘acquired’
via multiple sources and channels and that it operates by principles that are often abstract.
Principle components of what is known go "beyond the information given." This tradition
of inquiry asserts the fundamentally abstract characteristics of knowledge by
demonstrating that what is known cannot be directly traced to what is perceived.
According to Glick (1985) "most of the phenomena investigated by Piaget - the object
concept, conservation, logical operations and the like - share the common features that
they are phenomena of mind that do not seem to depend at all on the ‘surface features’ of
our perceptual experience" (p. 101). Piaget, however, did not consider the abstract non-
perceptual features of our knowledge system as innate. His developmental theory of the
origins of mind tries to demonstrate that the presumably innate features show a
developmental regularity and to posit mechanisms of acquisition that could account how

non-perceptually based knowledge could function.

With Piagetian position in mind, it can be hypothesized that epistemic styles as

phenomena of ‘mind’ can be acquired also from cultural sources such as shared

assumptions and patterns of thinking, and from language.
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The Epistemic Orientation of the Arab Culture

A substantial number of social-psychological studies attempt to explain the ‘Arab
basic personality,’ the ‘Arab national character,” or ‘Arab mind.’ The alleged purpose of
these studies is to understand the ‘psychology of the Arabs’ and to explain their social and
political behaviour. Most of these studies resort to the use of projective analysis of the
Arab personality on the basis of supposedly dominant child-rearing practices and major
value orientations. There is some empirical research involving the investigation of mainly
psychodynamic variables. The personality characteristics which emerge include
ambivalence to authority figures, authoritarianism, free-floating hostility, rigidity, lack of

reality testing, suspiciousness, fatalism, dichotomous thinking and rhetoricism.

Two major critical surveys of the literature were carried by Moughrabi (1978) and
Barakat (1993) who both challenge the suitability of such approaches to the study of
collective behaviour. Methodologically, the problem is one of generalization based on
anecdotal reports and research studies of either highly educated subjects or village
populations which ignore the richness and regional diversity of Arab society. These
studies also fail to take into account the transitional nature of Arab society and tend to
assume ahistorical and reductionistic approaches. Barakat (1993) noted that some Arab
scholars saw the ‘psychological warfare’ inherent in Western scholarship and tended to
undertake a more positive critique of the ‘Arab Personality’ as in the case of Yassin

(1981) who preferred Erich Fromm's (1955) dialectical conception of personality in
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constant interaction with economic and social situations of a specific social and historical

context.

Two well-known works that address "The Arab Mind" and seek to investigate its
epistemic orientation are those of Patai (1976) and Al-Jabiri (1984, 1987). These two

works will be presented briefly below.

Patai's View of the Arab Mind

One of the most known works describing the Arab national character is the Arab
Mind by Patai (1976). The general epistemic approach of this book is in line with that of
Vygotsky and of cognitive anthropology. Patai asserts that any statement about the mind
of a population is, of necessity, an abstraction since concretely, there are only individual
minds (or psyches, or characters, or personalities). The abstractions that Patai proposes
for the general collectivity are reached by means of generalization from an assumed or
proven modal status of traits. The term "modal” is borrowed from statistics in which it
refers to the value or number that occurs most frequently in a given series. Thus,
according to Patai, the national character consists of the sum total of the modal
personality traits found in the national population. National character can then be equated

with the modal personality.

Patai defines national character or modal personality as "the sum total of the

motives, traits, beliefs, and values shared by the plurality in national population” (p. 18).

Ut



He assumes that Arabs are fairly homogeneous at the cultural level despite their apparent

social and ethnic diversity. He proceeds to identify modal traits in Arab society and to

explain them by means of social and historical factors:

b)

d

The Arab proclivity for making emphatic verbal statements of intention and

failing to follow them up with actions that could lead to their realization.

Stylistic tendency for verbal exaggeration and over assertion.

Representing the positive in an elative form (the best).

A categorical (non-continuous) distinction between present, past, and

future.

Major values are rooted in Bedouin ethos and tend to fall under: courage-
bravery syndrome, hospitality-generosity syndrome, honour-dignity
syndrome; also, the importance of preserving self-respect largely through

saving face.

Tendency for polarities and categorical thinking:
private/public

divine/mundane
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controlled/uncontrolled talk
licit/illicit sex
thought/action

male/female

The traits described by Patai as characterizing the Arab modal personality involve
cognitive dynamics that point out to certain epistemic orientations that carry more positive
and creative value than what Patai was willing to concede. For example, polarities and
ambivalent cleavages can be viewed as modes of categorical thinking rooted in a global or
rational mode of perception and reasoning. The stress on values of honour and dignity
also implies reliance on abstractions in the construing and evaluation of conduct. This

reliance on abstractions presupposes a reliance on a rational epistemic mode.

Patai's study was criticized by Moughrabi (1978) and Barakat (1993) for suffering
from the above mentioned methodological failures including the assumption of
homogeneity of Arab societies, the ignoring of their transitional nature and the failure to
support his observations by means of systematic empirical research. Also the study suffers
from an implicit anti-Arab bias that can be inferred from his solely problematic depiction
of the identified Arab cultural styles and the reluctance to examine other functional or

redeeming benefits of these styles.
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Al-Jabiri: Critique of the Arab Mind

A recent well known work in the Arab world is a three-volume "critique of the
Arab Mind" by Mohammed Abed al-Jabiri. The first volume (1984; 360 p) is entitled
"The Formation of the Arab Mind"; the second volume "The Structure of the Arab Mind"
(1987; 580 p), and the third volume is entitled "The Arab Political Mind" (1990; 380 p).
The three volumes concentrate on the written intellectual heritage produced in the Arabic
language between the seventh and the seventeenth century. The present review will only
be dealing with the first two books as they focus on the Arab intellectual input. Al-Jabiri
states in volume 1, that his goal is to uncover the "epistemological order" underlying this
extensive, intellectual heritage. He distinguishes between ‘mind’ as content of thought
and the ‘mind’ as an instrument of thought although both are part of an interactive
process. His concern is with the Arab mind as an epistemic instrument, that itself is
influenced by the Arabic language, and by Arab intellectual heritage, and is capable of
influencing and directing thinking. Thus, thinking in terms of or from within a certain
cultural repertoire implies a form of cognitive ‘encapsulation’ (Royce's term) that
influences an individual's outlook to society, to the future and to the world. Al-Jabiri also

states that epistemic inquiry has long been part of the Arab intellectual heritage:

The three civilizations: the Greek, the Arab and the modern
European, are the only civilizations that produced, not only
science but also theories of science. As far as we know, these
civilizations are the only ones that practised not only thinking by
means of the mind, but also thinking about the mind. (1984, p. 18)
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Al-Jabiri sets to deduce the epistemic structure of the Arab mind by a thorough
analysis of the Arab intellectual heritage. He examines the philosophies of classical Arab
thinkers and schools of theological thought in a thorough and content focused manner.
He depicts the intellectual approaches that characterize each school but does not seek to
qualify them in reference to the cognitive and epistemic styles identified in the cognitive
literature. Al-Jabiri makes no reference to the fifty-year old research in cognitive and
epistemic styles and appears to be unaware of this body of research in the psychological
literature. A separate effort may be needed to analyze and categorize the epistemic
features he identified in terms of the previously described literature in this chapter. It is

hoped that this study may contribute to such needed categorization.

As a result of his analysis of the Arab written heritage, Al-Jabiri (1987) was able to
distinguish three major fields of intellectual activity each with its typical epistemic
approaches. Al-Beyan (expression) refers to the methods of understanding linguistic
structures and the structures of discourse. Al-Urfan (comprehension) refers to
Knowledge of truth mainly as based on revelation and its promise to reveal hidden reality.
The treatment of this topic reveals, according to Al-Jabiri, a marked acceptance of
supernatural phenomena such as miracles which, from the style perspective adopted in this
study, may indicate a stylistic "tolerance for unrealistic experiences". A4l-Burhan (proof)
refers to the attainment of philosophical knowledge through logical analysis. Al-Jabiri

proposes that the intellectual activity of those three fields of inquiry are the expression of

75



one cognitive structure: the Arab mind. This Arab mind was guided by three epistemic
"authorities" in its intellectual input: the structures of linguistic expression, the seeking of
fundamental truths, and the tolerance of unrealistic occurrences as a result of divine
interference. A reader of Al-Jabiri's analysis of the literature surrounding these epistemic

authorities will readily note its extensive reliance on deductive thinking.

The cognitive characteristic that appears to be common to the schools of thought
described by Al-Jabiri is that of a concern for comprehensiveness or "globality" and for
"rational" integration. Almost every Arab theological, philosophical or political movement
sought to addresses an ultimate, universal and "Weltanschauung" reality either as a
starting point or as a final conclusion. There is hardly any movement that adopts a naked
problem solving or a segmented pragmatic approach to issues. Political and social
positions are often taken on the basis of complex ideological thinking involving
philosophical notions and synthesized interpretation of religious maxims or history. This
globality is characterized by abstraction, conceptual complexity and by a bid for

comprehensiveness that seeks to integrate the past, the present, and the future with

dogma.

The global approach can be defined as attending to or focussing on a larger aspect
of a circumscribed whole of a certain phenomenon or issue. This approach is the opposite
of the atomistic one which focuses on specific segments belonging to a circumscribed

whole. It should be noted that a global approach need not imply that the topic in question
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has necessarily been depicted as an objectively integrated or unified entity. Rather, a
larger "chunk" of reality is being identified and addressed. The global approach, by virtue
of its need to maintain a level of cognitive unity, tends to rely on generalizations and
abstractions. The resort to concepts from Greek philosophy and metz:lphysics and to
abstracted precedents from the Prophet's conduct or from early Islamic leaders can be seen
as manifestations of the tendency to abstract and generalize. This tendency for dealing
with abstract issues (the tendency to transform problems into issues and issues into
ideology) need not imply that the concepts and notions employed are necessarily valid or
sound in a scientific sense. Also it should be further noted that ‘globalistic’ thinking need
not necessarily imply ‘integrative’ or ‘synthetic’ processing. Miller (1987) recommends
that a clear distinction be made between holistic/global and synthetic/integrative
processing. His reason for stressing this distinction is that certain kinds of holistic thinking
are impressionistic, fanciful and unconcerned about empirical reality, whereas integrative
thinking implies the tendency to pull together details in the construction of a broader and,

at the same time, realistic picture of reality.

Miller, in another work (1991), further elaborates on the above distinctions; his
analysis appears to be relevant to the present context. He argues that the analytic-holistic
distinction is a generic principle that can be used to organize many of the "traditional”
cognitive styles. He defines analytic processing as the breakdown of a configuration into
its constituent parts, with each part studied as a discrete entity in isolation of other or all

parts (whole). Accordingly, the terms analytic, articulated, and differentiated can be seen
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as synonymous. Although the contrasting terms holistic, global, synthetic, and integrated
are used loosely and interchangeably, Miller thinks that holistic/global needs to be
distinguished from the synthetic/integrated thought. He holds holistic and global to be
synonymous and referring to immediate and undifferentiated apprehension, while synthetic
and integrated are held to refer to differentiated, complex and creative thinking that
involves both analytic breaking into segments and their subsequent combination into
meaningful wholes. Miller further concludes that analytic and holistic thinking are the
more basic processes, while synthetic/integrated thinking involves the capacity for a

higher-order integration.

Miller makes important distinctions among epistemic processes, however, his
definitions may not be the final word. The literature being reviewed on the epistemic
orientation of the Arab culture suggests the need to distinguish between holistic and
global cognition which Miller lumped together as synonymous. Holistic cognition can be
understood to refer to direct apprehension (predominantly through intuition) of a certain
unified setting or experience, whereas globality can refer to a more conceptual (less
intuitive) and more abstract sketch of a generally perceived reality or issue. Thus holism
can be seen as typical characteristic of Native American epistemic orientation and

globalism as more typical epistemic characteristic of Arabs.

Due to its abstract orientation, the global approach initiates cognitive attempts at

integration since globality brings into the cognitive picture many diverse domains and
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ideas that need to be reconciled and integrated. Attempts at abstraction and integraﬁon
increase as more intellectual efforts are invested in the construing of a global issue.
Abstraction is seen as a form of integration at the level of concepts while integration refers
to the combination of concepts and ideas. The extensive and continuous efforts by Arab
thinkers to reconcile religion and philosophy (e.g., Averroés' work in the 10th century)
testify to the preoccupation with integration. It is interesting to note that the word mind
Akel in Arabic is derived from Akala which originally referred to tying together the legs of

an animal. Thus the mind is what ties together or integrates.

The global and abstracted approach that seeks to develop an integrated perspective
to a complex issue tends to rely more on deduction than on induction. Linking parts of a
perceived whole relies more on inferential reasoning or deduction. The whole thrust of
the Islamic Jurisprudence (Fikh) is towards interpreting of the holy dictums in new
situations relied heavily on deductive reasoning. A unique form of deductive thinking can
be seen in the Arab historical deduction. Parts of early Islamic history were held as
important precedents that subsequent political and theological disputes were based on
specific interpretations of this history. For example, the Shiat-Sunni theological and
ideological dispute is predicated on assertions and conclusions drawn from early Islamic

history. These controversies kept that history living.

Al-Jabiri briefly discusses (1984, p. 31) the strong tendency in the Arab mind for

normative evaluation. He sees this preoccupation with the consequence of action as
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reductionistic and inferior to the objective and detached perspective. He, however, fails to
analyze other cognitive implications of this normative perspective such as the maintenance
of a state of subjectivity that resists the escape into value neutrality when dealing with
social issues.

To summarize, Al-Jabiri describes his analysis of the Arab intellectual heritage as
an attempt to uncover the epistemic characteristics of the Arab mind. These epistemic
characteristics are largely presented as the intellectual characteristic of each school of
thought. There is hardly any separate attempt at a categorical identification of these
qualities in the light of the literature in cognition and epistemic styles. The cognitive
qualities of globality, abstraction, integration and deduction can be inferred from his

presentation of the Arab schools of thought.

Language and Culture: The Arabic Language

Languages, as the medium of transmission of thought in a culture, tend to impose
its own epistemic structures. The Whorfian hypothesis (Whorf, 1956) states that the
structure of language can condition our thought processes, thereby determining how we
see the world around us. Whorf tried to show that various segments of a language impose

"cognitive modes' on the way people categorize their world perceptually or conceptually.

Starting from the Whorfian hypothesis which holds that our perception of the world
is determined in a large measure by our mother tongue, Kuroda, Hayashi, and Suzuki

(1986) investigated whether people from different cultures think differently when

80



they react to survey questions in different languages. An attitude questionnaire was
administered in two languages to samples of American and Japanese students in Japan and
Hawaii. Language appeared to affect most responses to questions involving the mid-
response category - "it depends on." The Japanese, when asked to answer questions in
English, became more decisive and more likely to choose polarized answers of "yes" or
"no" rather than the middle response category. However, those same students, including
American students, were indecisive and likely to choose the middle response category

when answering in Japanese.

This finding about the Japanese language is consistent with observations made by
Kunihiro (1976) regarding its cognitive patterns which can significantly influence
intercultural communication. For the Japanese, nonverbal communication is an important
element of meaning, with verbal expression often fragmentary and unsystematic. Also, the
"homogeneity" of Japan, the pressure for consensus within the group, and the value of
non-confrontational style especially influence the patterns of language usage. These
factors promote a style which is at odds with western language styles that are based on
Aristotelian and Hegelian logic and are rich in dialogue, dichotomy and argumentation.
Thus, according to Kunihiro, the unsystematic verbal expression, the ethics of non-
confrontation, the tendency to collapse categories among the Japanese, are elements that

can contribute to misunderstandings between Japan and other cultures.
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Additional data from Arab and American students were added to that (discussed
above) of Kuroda, Hayashi and Suzuki (1986) by Kuroda and Suzuki (1989). Analysis
revealed that all three nationals responded differently to the same questions when posed in
a foreign language as opposed to their mother tongue. In other words, they seem to
perceive the questions differently when posed in a foreign language. The difference in
percentage of those choosing a middle response category when answering in a mother
tongue and a foreign language was largest among the Japanese, followed by the
Americans and was least among the Arabs. In all cases, however, the preference for the
middle response category appears to be decided more by the language one is using than
the nationality of the respondents. Thus the Japanese language encouraged the
respondents to choose the middle response category, while Arabic discouraged, with
English in the middle. The authors further comment that "although language was the most
decisive factor affecting the middle position response, nationality [particularly for the

Arabs] accounted for some differences as well" (p. 158).

It should be noted that the above tendency to be categorical is consistent with
other trends in Arab thinking such as those identified by Patai and Al-Jabiri and suggesting
that this trait goes beyond the structures of language and is characteristic of a more
pervasive cognitive style. Kuroda & Suzuki (1989) finally endorse such a position by
agreeing with what Galtung and Nishimura (1983) call the "cosmology" of language,
culture and structure. They maintain that although languages do not determine thought,

they can "condition thought in the language community” (Galtung & Nishimura, 1983).
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Thus each culture's categorical perception is possibly different as in the case of colour; and
language seems to play a significant role in that difference. The position of Galtung and
Nishimura (1983) on the role of language in cognitive style is consistent with that of the
theory of cognitive pluralism. There are two notions basic to the theory of cognitive
pluralism (John-Steiner, 1995): 1) there are multiple semiotic means; language is the
primary, but not the only one, and 2) semiotic means (i.e., patterned human

communication behaviour) are based on cultural practices.

In a database search for other studies dealing with the linguistic shaping of thought
and using Arab subjects, the following study was found. Lardiere (1992) examined the
work of A.H. Bloom (1981) in which he claimed distinct differences between English and
Chinese speakers on counterfactual reasoning (the if — then reasoning) are attributable to
discrete grammatical differences between the languages. Data from 21 native Arabic
speakers show that for one of Bloom's counterfactual tasks, subjects patterned completely
opposite to his English speakers and more like the Chinese. Arabic is a language that
contains an explicit counterfactual marker. The author concluded that an inclination to
entertain counterfactual premises appears to be derived from culture-specific values

institutionalized in a community's educational conventions.

The influence of the Arabic language on the directionality of arranging objects,
graphic perception and reproductions (e.g., Kugelmass, Lieblich, 1979; Nachshon, 1981,

Tversky, Kugelmass & Winter 1991) indicate that right-to-left direction (the way Arabic is
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written) was dominant among the Arab speaking groups while the opposite was indicated

for those with English as the mother tongue.

The Epistemic Orientation of North American Culture

Long-standing and dominant schools of thought within a cultural setting can be
indicative of the dominant epistemic styles in that culture. Dominant philosophical and
intellectual trends are expressions of the collective social and political reality and at the
same time constitute impacting and conditioning forces that seek pervasiveness and
continuity within the particular culture. It is rather a common knowledge in scholarly
circles that British schools of thought, namely empiricism and utilitarianism, had a crucial
impact on the intellectual and educational development in North America. The eighteen
century British empiricism presented in the works of Locke, Berkeley and Hume together
with the nineteen century utilitarianism of Jeremy Bentham and John Stuart Mill constitute
corner stone perspectives in American thinking and are the philosophic prerequisites for
American Pragmatism. At the same period a different epistemic and intellectual tradition
developed in Europe which came to be referred to in the history of philosophy (Solomon
& Higgins, 1996) as "Continental Rationalism" as distinguished from "British Empiricism".
The early representatives of this tradition were philosophers such as Descartes, Spinoza
and Liebnitz, and the early nineteen century philosophical outputs of Kant and Hegel.
This rationalist approach to philosophical questions was characterized by the quest for a

priori and fundamental categories of knowledge and by deductive thinking.
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Pragmatism is the kind of thinking that is embodied in the formal philosophy of
Charles Peirce and William James during the later part of the nineteen century and early
twentieth, and John Dewey during the first third of the century. Pragmatism is a form of
subjective idealism which asserts that only our mind really exists, that the natural and
social world exist only in our sensations, ideas, will and emotions. Pragmatism asserts that
the successful fulfilment of given aims, purposes, intentions is the only test of values and
principles and constitutes the only meaning of their "truth." Accordingly, there is a
consequent denial of any objective knowledge of truth and of a priori methods or abstract
categories for the prediction or control of phenomena. With the denial of objective
measure of truth, the sole criterion becomes success. Pragmatic thinking is a method of
getting results regardless of means employed,; if the results are advantageous, it is "true"
and "good," if not, it is "false" and "bad" (Wells, 1971). Pragmatism according to
intellectual historians (e.g., White, 1973) is not merely an academic philosophy; it
represents the ideological and epistemological outlook of the dominant social classes in
America during most of this century. Thus the radical empiricism and social atomism
(individualism) of pragmatism can also be viewed as dominant characteristics of all North
American culture. This inductive and concrete empiricism or the devotion to "practicality”
has lead to the development of an "American anti-intellectualism" which Hofstadter (1966)
interprets:

as a suspicion of intellect itself, it is part of the extensive American

devotion to practicality and direct experience which ramifies through

almost every area of American Life. With some variations of details

suitable to social classes and historical circumstances, the excessive .
practical bias so often attributed only to business is found almost
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everywhere in America ... Practical vigour is a virtue; what has been
spiritually crippling in our history is the tendency to make a mystique of
practicality (p. 236).

An attempt to identify dominant epistemic orientations of certain cultures as based
on their intellectual approaches was presented by Gultung (1981). Staying at the level of
macro-cultures, but below the level of civilization, he characterizes the approaches of
three occidental cultures: the Saxonic, Teutonic and Gallic, and one oriental: the Nipponic
(Japanese) macro-cultures or sub-civilizations. Gultung relies on three basic
methodological approaches to qualify the typical style of each of the four macro-cultures:
a) paradigm analysis, b) description and proposition production, and c) theory formation.
The Teutonic (Germanic) ranks the highest in paradigm analysis and theorizing, and in the
reliance on deduction. These qualities, to a lesser extent, also characterize the Gallic but
are mostly absent from the Saxonic (particularly US) and from Nipponic intellectual
activity. The Japanese intellectual style is seen at the periphery of the Saxonic; both are
high on descriptive detail and proposition production, however, the Japanese is less linear

and less sequential than the Saxonic.

Thus, in the occidental civilization, the most radical epistemic opposition lies
between the Germanic and the Anglo-Saxon styles; the former is abstract, theoretical and
deductive while the latter is concrete, proposition oriented, and inductive. More
dramatically, this epistemic cleavage can be presented as Kant versus Bentham, or by
quoting Galtung:

One could even surmise that an average Saxon researcher would fall prey

to vertigo if a theoretical pyramid rose five centimetres above the
ground... The highest he would venture would be to Merton's proverbial
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“theories of the middle-range”: a set of small pyramids gathered in the

landscape with no super-pyramid overarching them except the basic tenets

of Saxonic intellectual culture in its idiographic (UK) and nomothetic

(US) varieties (p. 828).

The epistemic styles characterizing the North American culture can also be
identified in the numerous comparative cross-cultural studies such as those cited in this
chapter. The field independent style appears to be the most notable characteristic and to
have been the focus of the largest number of studies. Ethnic and cultural groups such as
Mexicans tended to become more field independent the longer they lived in North America
and with subsequent generations. Although African-Americans consistently indicated
lower scores on field independence compared to Anglo-Americans, they were found to be
more field independent than Black South Africans. Field independent individuals evidence
cognitive and social characteristics that differentiate them from field dependents. These
differences include (Saracho & Spodek, 1981): perception of objects as separate from the
field; the ability to isolate an item from its field and to attend to it in another context; an

independence from authority and tradition; a level of social detachment but with analytic

skills; and an orientation towards individual rather than group striving.

Cross-cultural comparative studies also indicated other epistemic characteristics of
North American culture. American samples were more sharpeners, preferred visual to
verbal cues, were more objective, were less integrative (e.g., in comparison with Middle

Eastern groups), and more pragmatic than other cultural samples. These empirical results
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are consistent with scholarly observations and inferences that depicted the North American

epistemic orientation as empiricistic and analytic.

Conclusion

This chapter described basic literature that distinguishes among cognitive styles,
learning styles, thinking styles and psycho-epistemic styles. The psycho-epistemic styles
have been shown to be inclusive of cognitive styles; as fundamental to both learning and
thinking styles; as more general and more pervasive within personality and within cultural
intellectual input than other styles; more parsimonious; and amenable to empirical
investigation. Review of cross-cultural research on cognition indicated differences on
various dimensions of cognitive style such as field dependency/independency, articulation,
. category width, and sharpening. General cognitive orientations such as the stress on
auditory versus visual sensations, global affectivity as distinguished from discrete
objectivity in interpersonal communication were also reported. More general thinking
styles were found among various professional and cultural groups. Language was found to

exercise a significant impact on various epistemic functions.

Descriptions of the Arab cultural personality and Al-Jabiri's analysis of the Arab
intellectual heritage point out to particular epistemic orientations. These epistemic
characteristics of globality, abstraction, deduction, dichotomization and categorization are
consistent with the Rational epistemic style. These epistemic characteristics of the Arab

culture tend to contrast the empiricistic orientation of the North-American; it also appears
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to have crucial differences with other cultural orientations despite several common
features. The Arab style appears to differ markedly from the Oriental non-linear thinking
and expression; from the holistic thinking of Native American cultures; and from the
African tolerance for logical inconsistency (as note by Riley, 1992). In its consistent bids
for comprehensive and abstract formulations of issues, the Arab ‘mind’ appears to
resemble that of the Germanic (as identified by Gultung, 1981) more than other minds, and
despite the less stringent emphasis of the Arab mind on detail and on objective analysis. It
1s the view of this author that attention to detail and analytic integration can easily be
acquired through exposure to scientific methodology but this may not be true for endorsing

abstract and comprehensive thinking.

The evidence pointing to the empiricistic, analytic and pragmatic orientation of
North American culture tends to suggest a radical epistemic cleavage between Arab and
North American cultures. Such evidence encouraged the present attempt at an empirical
investigation of this apparent cultural difference by specifically targeting differences on
epistemic styles. The availability of two short and psychometrically adequate measures of

epistemic styles makes this study feasible.
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Chapter 11

METHODOLOGY

This chapter presents a description of the research instruments with their related
psychometric information, limitations of instruments, procedures followed in gathering the
data, sample description, statistical methods used in data analysis, and the major

hypotheses.

Instrumentation

Knowledge Accessing Modes Inventory

The Knowledge Accessing Modes Inventory (KAMI) was developed by Rancourt
(1988) for the purpose of identifying major ways of knowledge accessing or knowing. The
knowledge accessing modes are rooted in psycho-epistemological literature (e.g., Royce,
1973 & 1983) and represent sets of internal rules that are employed in the process of
selectively attending to stimuli. The three modes, which are described in more detail in
Chapter Two, are: 1. Empirical, which uses sense perceptions as the major criterion for the
selective attending to environmental stimuli and the subsequent acquisition of knowledge;
2. Rational, which utilizes a conceptual, ideational, logical-illogical process as the major
criterion for the selective attending to environmental stimuli and the subsequent acquisition
of knowledge; 3. Noetic, which employs the self-referent quality of personal experience and

intuition as the major criterion for the selective attending to environmental stimuli and
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the subsequent acquisition of knowledge. Thus, according to Rancourt, knowledge is

acquired and validated mostly by induction, deduction or insight.

KAMI assesses the relative strength of the three modes by meaﬁs of an inventory
whereby a subject is presented with a set of twenty sentence beginnings, each with three
possible endings. The task for the subject is to rank the three endings for each of the
sentences from most applicable to least applicable. Rank 1 is assigned to the ending that is
most applicable; rank 2 is assigned to the ending that is second in its applicability to the
subject; and rank 3 is assigned to the least applicable ending. Each ending corresponds to a
different knowledge accessing mode, thus, the order of ranking gives an indication of the
knowledge accessing mode preferred by the subject for each sentence. The score for each
mode is determined by the cumulative number of ranks pertaining to the mode after
converting them to a standard score that reverses the original order. Thus the KAMI yields
a score on each of the three modes of knowledge accessing. The highest value indicates
the dominant mode, provided that the score obtained in this mode is at least four points
greater than the scores obtained in each of the other two modes. If the scores are closer,
then a state of joint dominance is inferred. The second highest score is referred to as the
secondary mode, and the lowest score is labelled the minor mode. The ranked order score

of the three Modes for each individual is referred to as his or her epistemic Style.
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Reliability

Edumetric data on KAMI has shown test-retest reliability of .87, .71 and .81 for the
noetic, empirical and rational scales respectively after a 48 month interval indicating that
the modes can be considered as stable within the personality system (Forgues, 1987).
Internal consistency (split-half) between two constructed halves was found to be .78 for the
empirical scale, and .79 for the rational scale (Leino, 1987). Concordance with Royce's
Psycho-Epistemological Profile (measuring the empirical, rational and metaphoric styles)
has resulted in correlations significant at P<.001 for each of the three corresponding scales,
and with the Barrett-Lennard Relationship Inventory was established at .87 for the noetic

scale and the following subscales: Regard, Empathy and Congruence (Rancourt, 1983).

Validity

Construct validity obtained from some 55,000 subjects whose specializations were
identified further support the theoretical assumptions of the Epistemic Orientation Model.
For example, in the field of Education, all three modes are well distributed among school
teachers in Canada; approximately forty-five percent indicate a preference for the empirical
mode, thirty percent for the noetic mode, and twenty-five percent for the rational mode
(Rancourt and Noble, 1991). At the secondary level, 464 epistemic profiles of teachers
match the epistemic structure subsumed in the content of their field of specialization. That
is, mathematics teachers prefer the use of the rational mode, biology teachers prefer the use

of the empirical mode, and language teachers prefer the noetic mode. The dominant mode
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of knowing in each field of specialization is also evident in research dealing with

cognition and learning styles (e.g., Royce and Powell, 1983).

Concurrent validity received support from the concurrence of similar scales on
the Psycho-Epistemological Profile (Royce, 1975; Royce & Moss, 1980) with other
established measures. For example, with respect to the Myers-Briggs Type Indicator, the
rational scale correlated positively with thinking and judgment. The Metaphorical scale
correlated positively with sensing and thinking (Royce & Moss, 1980). Positive
correlations were also obtained with Kolb's Learning Style Inventory, but instability in
the LSI scores prevented accurate assessment of congruence over time (Niday, 1987).
Correlations were found between the three modes of mental representation of Aylwin's
(1985) Modes of Thought Questionnaire (MOTQ) and the three scales of the KAML
Positive correlations were found between the MOTQ visual mode and KAMI's noetic
scale (Gurney, 1992). Visualization on the Grifiths Test of Imagery Dominance and the
noetic scale also showed positive correlations (Gurney, 1992) confirming the association
between intuitive processing and visualization. Relationships were found between the
three scales of KAMI and Gregorc's Style Delineator instrument. KAMI's noetic scale
was positively correlated with Gregorc's Concrete Random and Abstract Random styles;
KAMI's Rational mode with Gregorc's Abstract Sequential style; the Empirical with

Gregorc's Concrete Sequential (Leino, 1987).

The KAMI has indicated gender differences in epistemic orientation. Women

outnumber men 5 to 1 in terms of their preference for the noetic mode of accessing
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knowledge. Men have been found to prefer the Empirical and the Rational more than
women although there are no significant differences between men and women when subject

matter specialization is considered (Belenky, 1989; Gurney, 1992).

In the field of education all three modes are well distributed among teachers and
students. In a sampling of 640 elementary school teachers, scores indicated 45% have a
preference for the Empirical Mode, 35% for the Noetic Mode and 20% for the Rational

Mode (Rancourt, 1986).

The Gregorc Style Delineator

This inventory was included because, like the KAML, it is cognitive-centred rather
than personality-centred, and measures roughly the same epistemic modes. The inclusion
of an ordering dimension to the two main modes: the rational and the concrete, gives the
Gregorc Style Delineator (GSD) a somewhat different approach to measure epistemic style.
Gregorc's use of word rather than statement ranking in GSD is likely to result in increased
confidence in the findings if related scales of both measures produce similar results. A
positive correlation between the similar scales of both measures would support previous

findings (Leino, 1987) regarding the concurrent validity of the GSD and KAMI

The Gergorc Style Delineator is designed to reveal two types of mediation abilities
or "styles" : perception and ordering. Perceptual abilities are the means through which we

grasp information. These involve two qualitative processes: Abstractness which seeks to
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grasp, conceive and mentally represent data through the concepts and subjective thought;
and Concreteness which seeks to grasp and mentaily represent data through the direct use

of the physical senses.

Ordering abilities are the ways in which we arrange, systematize, reference, and
dispose of information. These represent two qualities: Sequence which disposes the mind
to grasp and organize information in a linear, step-by-step, methodical, predetermined
order, and Randomness which disposes the mind to grasp and organize information in a

non-linear, galloping, leaping, and multifarious manner.

With the coupling of these qualities, four distinct transactional ability channels
emerge. Each of these combinations reveals a particular qualitative orientation to life and
affect, not only how we view the world and ourselves, but also how we are perceived by
the world. Although each person is seen as equipped with all four qualities, most
individuals are predisposed strongly toward one or two channels. The four ability channels

are designated as:

Concrete Sequential (CS): The individual is concerned with the practical, is careful with

detail, systematic, conservative realist, deliberate and product oriented.

Abstract Sequential (AS): The individual is concerned with ideas, proof, analysis, and is

oriented to systematic research and quality of thinking.
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Abstract Random (AR): The individual is concerned with ideas but not careful with
detail; relies on creative insight in the search of proof rather than on analytical or technical

rationality; is person-oriented, emotional and critical.

Concrete Random (CR): The individual is concerned with multi-solution and is not

product-oriented or person-oriented; is intuitive, instinctive, impulsive and independent.

Unlike the KAMI, the Gregorc Style Delineator ranks words rather than descriptive
phrases. Subjects are asked to rank four words according to their relative importance to
them with 4 as the highest rank. The GSD consists of 10 columns each containing 4 words
that need to be ranked and comprising a total of forty words. Scores on each dimension
are determined by the sum of their related ranks. The proposed scoring range is as follows:

High = 27-40 points; Intermediate = 16-26 points; Low = 10-15 points.

Gregorc (1982) bases his preference for a word matrix on research in psychological
association tests which reveal that single words can often generate whole complexes that
have an attraction and repulsion impact upon an individual within a general domain.
Descriptive statements can sometimes be too content specific to attract a person to the
intended domain. Despite differences at the initial conceptualization, the style constructs of
the KAMI and GSD appear to describe the same cognitive phenomena and have been

found to be positively correlated. The Style Delineator's Concrete Random and Abstract
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Random were positively correlated with KAMI's Noetic, the Abstract Sequential with
KAMTI's Rational mode, and the Concrete Sequential with KAMI's Empirical mode (Leino,

1987). The Gregorc Style Delineator will be used as a corroborative test to KAMI.

Reliability

The reliability of the Gregorc Style Delineator (Gregorc, 1982) was assessed in
terms of internal consistency using standardized alphas, and in terms of stability using a
test-retest correlation coefficients. One hundred ten (110) adults took the Style Delineator
on two occasions ranging from six hours to eight weeks apart. Standardized alphas were
0.92 and 0.92 for the Concrete Sequential scale; 0.89 and 0.92 for the Abstract Sequential
scale; 0.93 and 0.92 for the Abstract Random scale; and 0.91 and 0.91 for the Concrete
Random scale. Correlation coefficients between the first test and its retest were 0.85 for
the Concrete Sequential scale; 0.88 for the Abstract Random scale; and 0.87 for the

Concrete Random scale.

Validity

The validity of the Gregorc Style Delineator (Gregorc, 1982) was assessed in terms
of construct validity by interview, and in terms of predictive validity by examining the
correlation between GSD scores and attribute scores, and responses to the descriptions
resulting from the GSD (Gregorc, 1982). Interviews with over one hundred (100)
individuals who took the GSD indicated that virtually all found their style delineations to be

accurate descriptions of them. One hundred ten (110) aduits took the GSD on two
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occasions and rated attributes which make up descriptions. Correlations between GSD
scores and ratings of attributes were 0.68 and 0.70 for the Concrete Sequential scale; 0.68
and 0.76 for the Abstract Sequential scale; 0.61 and 0.60 for the Abstrag:t Random scale;

and 0.55 and 0.68 for the Concrete Random scale (Gregorc, 1982).

One hundred twenty-three (123) subjects who took the GSD rated the resulting
descriptions of themselves on 1 to S scale labelled Strongly Agree, Agree, Unsure,
Disagree, and Strongly Disagree. Of the sample, 29% strongly agreed with the description,
57% agreed, 14% were unsure, and none disagreed either partially or strongly (Gregorc,

1982).

A database search on Gregorc Style Delineator revealed 10 publications in the
(PsycINFO) and 21 in the educational database (ERIC). Most of the literature dealt with
studies applying the GSD with the exception of 4 that addressed its psychometric
properties. O'Brien (1990) assessed the construct validity (dimensional) of the GSD
through confirmatory analysis using LISREL 7. The four scales met minimal requirements
for factor definition. Drummond (1992) investigated the construct validity of the GSD
using the Myers-Briggs Type Indicator. Observed differences in learning styles by
personality type tended to support the construct validity of GSD. Van Voorhees (1988)
administered the GSD to 2060 physicians and found that 63 percent preferred the Concrete
Sequential style. Bokoros (1990) reviewed five diverse measures of personality and

cognitive style: Myers-Briggs Type Indicator, Learning Style Inventory, Decision Style
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Inventory, Gregorc Style Delineator, and Lifescripts. These measures were administered to
143 students and faculty. Results of factor analysis identified three underlying factors: a
thinking/ feeling dimension, an information-processing dimension, and an attentional focus

dimension.

Limitations of Instruments

All psychometric measures are to some degree problematic, since it is difficult to
completely determine what they actually measure. These instruments represent attempts to
classify and describe complex mental processes through limited operations. Also, as is the
case with all instruments that rely on the medium of language, the present instruments
cannot be considered free from a biasing impact of culture on the interpretation of
statements and concepts used. The English versions of the measures were given to both
samples since the Arab sample was completely bilingual. The use of only an English
version of the measures may have contributed to the above cultural bias, but it can be
argued that this choice resulted in the elimination of another bias stemming from the
translation of instruments. There is an inevitable compromise in a test's reliability and
validity as a result of translation to another language. Also the expected bias stemming
from a culturally influenced interpretation of English items by the Arab subjects is expected
to be minimal due to their intense exposure to North American culture by virtue of being in
American universities and by virtue of the openness of the Lebanese society to American

cultural media.
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The KAMI and the GSD have been shown to be reliable measures with high
concurrent and predictive validity. What would seem to contribute to their construct
validity is that the constructs they employ such as abstract, concrete, rational, empirical and
intuitive are well established in the literature. The cognitive and personality correlates of

these constructs are, to a significant extent, agreed upon.

Sample Description

The subjects who participated in the study were taken from the population of
undergraduates enrolled in 1997 at four universities: the American University of Beirut and
the Lebanese American University, in Beirut, Lebanon; the University of Ottawa and
Carleton University, in Ottawa, Canada. The study was conducted after obtaining the
permission of the course professor and in addition, in some cases, that of the departmental
chairperson or dean. Subjects were invited to participate on a volunteer basis and in
accordance with the guidelines set by a university ethics committee (see Appendix J for
authorization). Students were orally told that the purpose of the study was to investigate
whether students from different fields of specialization and cultural backgrounds differ in
their preference for certain thinking styles. They were also told that the study employed
two standardized published measures; that it was approved by the ethics committee; and
that their responses would be completely anonymous as no names or any other personal
identification would be required. The students were also informed of the voluntary nature
of the task and told that if they did not wish to participate or wished to stop their

participation, they were free to do so. Furthermore the students were told that their
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participation in the study could be a pertinent academic experience for them and that

specific questions about the study could be answered after the completion of the task.

Classes in six general fields of study (sciences, social sciences, health sciences,
business administration, engineering, and fine arts) were targeted and responses were
grouped along these general fields according to subjects' declared major. Thus the
Sciences group typically included biology, chemistry, biochemistry, and physics majors;
Social Sciences group typically included psychology, sociology, criminology, leisure
studies, and education majors; Health Sciences group typically included nursing,
physiotherapy and environmental medicine major themselves majoring in this field including
management and marketing; Engineering group included civil, electrical, mechanical and
computer engineering majors; and Fine Arts group included painting, theatre, and interior
decoration majors. The English version of the two measures was administered to both

samples since the Arab students were completely bilingual.

The Arab Cultural Sample

A total of 844 subjects participated in the study from the two Universities in
Lebanon. The responses of 24 subjects were discarded because they either failed to follow
the instructions or did not complete all of two tests and the personal data questionnaire.
The remaining 820 responses were subjected to sorting according to the criteria of culture
adopted in this study. Thus subjects who indicated any of the following three conditions:

not having Arabic as mother tongue, having a language other than Arabic as the language
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most frequently used, and having lived outside an Arab country over a period of five years-—-
were removed from the Arab sample. A total of 107 subjects were removed leaving the
remaining 713 subjects to constitute the Arab cultural sample. The sample was further
reduced to ensure that the subjects had a clear dominance on the KAMI in accordance with
the criteria discussed earlier in this chapter. The final Arab sample was 663 students. A
breakdown of this sample in terms of gender, age and major fields of specialization is
presented in Tables 1 and 2. The largest discipline of students was Business followed by
Social science and Engineering. The smallest group was of Fine Arts. The Arab sample
was split approximately S0 % females and 50% males. The average age is 22 years for

males and 21 years for females.

The Canadian Cultural Sample

A total of 825 subjects participated in the study from the two Canadian universities.
The responses of 19 subjects were discarded because they either failed to follow the
instructions or did not complete all of the three tasks. The remaining 806 responses were
subjected to sorting according to the criteria of cultural belonging adopted for this study.
Subjects who indicated any of the following three conditions: not having English as mother
tongue; having a language other than English as the language most frequently used; and
having lived outside Canada for a period over five years, were not included in the Canadian
sample. A total of 223 subjects were removed, leaving 583 to constitute the Canadian
cultural sample. This sample was further reduced to have clearly dominant styles specified

in KAMI scoring manual, resulting in a final sample of 540 subjects. A breakdown of this
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sample in terms of gender and major fields of specialization is presented in Tables 1 and 2.
The largest group among the Canadian subjects was Engineering, followed by Business and
Social Science. The smallest group was that of Fine Art students. The average age of

Canadian subjects was close to 23 years.

Statistical Methods Used in Data Analysis

Descriptive and Inferential statistics (especially tests of association: Pearson's
product moment correlation) were used to test the research hypotheses. The KAMI scales
group individuals into three dominant epistemic modes : Rational, Empirical and Noetic.
The GSD scales were categorized into High, Moderate and Low according to the criteria
defined by Gregorc. The major research hypotheses detailed in the next section postulate
that there will be differences in these modes and style orientations in the two populations
under study. Correlation measures were also used to further confirm relationships with the

Gregorc Style Delineator scales.

Major Hypotheses

It was argued in the previous chapter that there are sufficient grounds to justify
making the first hypothesis that the Arab population has proportionally more individuals
than the Canadian population who prefer the rational epistemic mode. This hypothesis is

based on two bodies of research literature. The first refers to cross-cultural research that

103



Table 1

Frequency distribution of sample of Canadian and Arab students according to discipline and gender.

Canadian sample Arab sample
Discipline Male Female Total Male Female Total
Fine Arts 13 27 40 7 M 38
Science 55 39 94 38 76 114
Business 45 59 104 82 63 145
Health Sciences 16 76 92 57 58 115
Social Sciences 24 79 103 34 90 124
Engineering 81 26 107 113 14 127
Total 234 306 540 331332 663

Table 2

Descriptive statistics for the samples of Canadian and Arab students.

Canadian sample Arab sample
Male Female Total Male Female Total
n 234 306 540 331 332 663
Mean 22.82 22.85 22.84 22.00 21.09 21.53
SD 5.90 6.97 6.54 5.20 3.39 4.39
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examined cognitive differences between cultural groups and found support for a cognitive
impact of culture; the second refers to specific research, both empirical and scholarly, that
indicated a rational orientation in the performance of certain Arab groups and in the Arab
intellectual heritage. These two bodies of literature were reviewed in chapter Two and

summarized in chapter One.

Two empirical studies that particularly impart a direct support for this first
hypothesis are one by Kuroda and Suzuki (1989) which found out that the Arabic language
encourages categorical responses, and one by Zebian (1996) which revealed higher level of
integrative thinking among Canadians born in Middle Eastern countries (mainly Arab) as
compared with Euro-Canadian groups. At the scholarly research level, Patai (1976)
observed a typical resort to categorical and abstract thinking among Arab groups and
Al-Jabiri (1984, 1987) revealed consistent trends toward comprehensiveness, abstract
ideological thinking, and deduction in Arab schools of thought within a period of nine
centuries. Such evidence indicating a tendency for comprehensiveness, integration,
categorical and abstract thinking among Arab cultural groups is consistent with a rational
epistemic style and firmly grounds the first hypothesis. Rationalism is operationalized in
terms of the Rational Mode of the Knowledge Accessing Modes Inventory and in terms of
the Abstract Sequential scale of the Gregorc Style Delineator. Both the R and the AS
scales tend to describe the same construct of rationality and both have been found to

correlate (Leino, 1987).
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The second hypothesis asserts that the Canadian population has proportionally
more individuals than the Arab population who prefer the empirical epistemic mode as
measured by the Empirical mode of KAMI and by the Concrete Sequential of GSD. This
hypothesis was also supported by two bodies of research. The first body of research
involves empirical cross-cultural studies that reveal cognitive and epistemic differences
between the Anglo-North American culture and a several other cultural groups. These
studies which are reviewed in chapter Two and summarized in chapter One reveal that
Anglo-North Americans are typically more field independent, more cognitively

differentiated, and more analytic than other cultural groups.

The second body of research includes conclusions of analytic examinations of North
American intellectual heritage by academic scholars. Pragmatism which is considered to be
the dominant intellectual and epistemological tradition in North America, is rooted in
eighteenth century British utilitarianism which are distinguished from the continental
rational philosophy. (e.g, White, 1973). Pragmatism is seen as an extensive devotion to
practicality and direct experience (Hofstadter, 1966) which implies a concrete empiricistic
approach that is highly inductive and analytic. Galtung (1981) analyzing the typical
epistemic approaches in the intellectual output of certain cultures, found radical epistemic
differences between the Anglo-Saxon and Germanic. The latter is abstract, theoretical and
deductive while the former is concrete, proposition oriented, and inductive. Thus it is
argued that the above noted research bodies provide a strong base for hypothesizing that

empiricism is the most salient epistemic characteristic of the Anglo-North American
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Culture. Empiricism is operationalized in terms of the Empirical mode of KAMI and in
terms of the Concrete Sequential scale of GSD. Both the E and the CS scales tend to
describe the same construct of empiricism and both have been found by Leino (1987) to

correlate.

Hypotheses dealing with further comparative analyses of the two samples are based
more on inferential criteria. The empirical mode tends to focus on segmented aspects of
broader cognitive units. The noetic mode, despite its tendency for holistic unification,
circumscribes an aspect of a larger cognitive realm and attends to that aspect in isolation.
Thus the empirical and the intuitive modes are expected to correlate and accordingly the
Canadian population is also expected to evidence a higher proportion of individuals who
prefer the intuitive-noetic mode. The intuitive-noetic mode is operationalized in terms of
the Concrete Random and the Abstract Random scales of the GSD. The N, CR and AR
scales tend to describe the same intuitive-noetic construct and Leino (1987) found N to

correlate with CR and AR.

Since the epistemic influence of a culture impacts both genders within a culture,
then both gender groups in each sample are expected to reflect the above hypothesized
epistemic differences while remaining consistent with gender differences found in previous
research. On the whole males were found to be higher on the Rational and Empirical
Modes of KAMI and females were found to be higher on the Noetic Mode (Rancourt,

1987¢).
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Subjects in each field of study are expected to reflect the epistemic orientation
particular of their fields of study. Students majoring in certain fields of specialization have
been found to have consistent major epistemic modes and styles. For example, studies
using KAMI indicated that individuals in biology had an ERN style (Rancourt & Dionne,
1982); REN for chemistry and mathematics (Rancourt, 1987a); ERN for nurses and REN
for physicians (Rancourt & Noble, 1991); REN for physiotherapists and hospital
administrators (Rancourt & Bellantine, 1990); NRE for fine arts, REN for engineering,
REN for administration, RNE for social sciences, and NRE for literature (Rancourt,

1987a).

The two measures (KAMI and GSD) can be compared on the present data and in
the light of previous comparisons. Furthermore, information is available in the Arab sample
that distinguishes between students who had English and those who had French as the
language of instruction in maths and science. These two groups may yield some indication
whether the exposure to two different systems of high school education can have an impact

on epistemic orientation. Specifically it is hypothesized that:

Research Hypothesis (HR). The Arab population has proportionally more individuals
who prefer the rational epistemic mode than the Canadian population; when the rational

epistemic mode is measured

(1) by scale R of KAMI,
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(2) by scale AS-High of GSD, and

(3) jointly by scale R of KAMI and by scale AS-High of GDS

Research Hypothesis (HE). The Canadian population has proportionally more
individuals who prefer the empirical epistemic mode than the Arab population; when the
empirical epistemic mode is measured

(1) by scale E of KAMI

(2) by scale CS-High of GSD, and

(3) jointly by scale E of KAMI and scale CS-High of GSD

Research Hypothesis (HN). The Canadian population has proportionally more
individuals who prefer the noetic-intuitive epistemic mode than the Arab population; when
the noetic-intuitive mode is measured

(1) by scale N of KAM],

(2) by scale AR-High of GSD,

(3) by scale CR-High of GSD,

(4) jointly by N of KAMI and AR-High of GSD, and

(5) jointly by N of KAMI and CR-High of GSD

Research Hypothesis (HD). The dominant epistemic mode in each of the fields of

specialization in both populations are the same as those found in previous research.
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Specifically, and in accordance with the previous research on KAMI cited above, it
is expected that: sciences will have an Empirical dominant mode (typically in applied
sciences) and a Rational dominant mode (typically in theoretical sciences); social sciences:
a Rational dominant mode (typically when concern is with theory) or a Noetic dominant
mode (typically when concern is with applied fields such as social work), health sciences an
Empirical or Rational dominant mode; engineering: a Rational dominant mode; business: a

Rational dominant mode; and fine arts: a Noetic dominant mode.

Other Comparisons
1. Comparison between the styles of both measures: the Knowledge Accessing Modes

Inventory (KAMI) and the Gregorc Style Delineator (GSD).

2. Comparison between subjects who had English and those who had French as the

language of instruction for maths and science in high school (Arabic sample only).

The above two comparisons are tested using product moment correlations on the

individual scores between KAMI and GSD scales. The findings are reported with a brief

discussion of results in Chapter 4.
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Chapter IV

FINDINGS

This chapter contains the description of results, results of hypotheses testing,

relationships between KAMI and GSD scales, and other trends in the data.

Description of Results

Subjects were regrouped into one of the three dominant categories on the KAMI
scales in accord with the procedure presented in the KAMI manual. The Canadian and
the Arab samples are presented separately in Table 3. Overall the Arab sample had a
higher proportion (53% vs 39%) of individuals that were grouped as dominant in the
Rational mode. The Canadian sample was higher on the Noetic mode (22% vs 16%).
The Canadian sample had a higher (38% vs 32%) percentage of individuals on the

Empirical mode.

Similarly, the frequency distribution on GSD scales is presented in Table 4.
Individuals were scored as High, Medium or Low in accord with the criteria defined by
Gregorc, on each of the four scales of GSD. There was a larger proportion of Arabs on
the Abstract Sequential AS-High scale, (45% vs. 30%) of individuals when compared with

the Canadian sample.
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Table 3

Frequency distribution of percentage of Canadian and Arab students on the KAMI scales.

Canadian sample Arab sample
KAMI Scales Female Male Total Total % Female Male Total Total %
Rational 108 107 212 39.3% 187 191 348 52.5%
Noetic 89 32 121 2.4% n 34 106 16.0%
Empirical 112 95 207 33.3% 103 106 209 31.5%
Total 306 234 540 100.0% 332 331 663 100.0%
Table 4
Frequency distribution of samples of Canadian and Arab students on the GSD scales.
Canadian sample Arab sample
GSD Scales Female Male Total Total % Female Male Total Total %
Concrete Sequential
High 160 130 290 53.7% 146 182 328 49.5%
Intermediate 136 101 37 43.9% 177 144 321 48.4%
Low 10 3 13 24% 9 5 14 2.1%
Total 306 34 540 100.0% 332 331 663 100.0%
Abstract Sequential
High 3 Nn 164 30.4% 133 163 296 44.6%
Intermediate 122 141 363 67.2% 199 166 365 55.1%
Low 11 2 13 2.4% 2 2 0.3%
Total 306 234 540 100.0% 332 31 663 100.0%
Abstract Random
High 166 $8 224 41.5% 150 7 207 31.2%
Intermediate 134 152 286 5£3.0% 178 247 428 64.1%
Low 6 24 30 $.6% 4 27 k1] 4.7%
Total 306 234 540 100.0% 332 331 663 100.0%
Concrete Random
High 100 88 188 34.8% 9% 115 209 31.5%
Intermediate 187 141 328 60.7% 229 206 435 65.6%
Low 19 5 24 4.4% 9 10 19 2.9%
Total 306 234 540 100.0% 32 k) 663 100.0%
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The Canadian sample had a larger proportion of individuals on the Concrete
Sequential CS-High (54% vs 50%) when compared with the Arab sample. The Canadian
sample had larger proportion of individuals on the Abstract Random AR-High (42% vs
31%) and on the Concrete Random CR-High (35% vs 32%) scales. The preceding

percentages are graphically presented in Figure 4.

In the following section;, each hypothesis is tested separately and jointly using
KAMI and GSD scales. As mentioned in Chapter 3, although the KAMI and GSD
measure similar constructs, the correlation coefficients between the KAMI and the GSD
scales are relatively low. The relationship between the two measures is presented and

interpreted later on in this chapter.

Test of Hypotheses

Research Hypothesis (HR): The Arab population has proportionally more
individuals who prefer the rational epistemic mode than the Canadian population; when
the rational epistemic mode is measured alternatively

(1) by scale R of KAMI,

(2) by scale AS-High of GSD, and

(3) jointly by Scale R of KAMI and by scale AS-High of GSD

113



Percentage

60

50

40

30

20

10

KAMI

525

Rational

383
N5
224
16
Empirical Noetic
i Canadian[JArab

GSD
Percentage

60

53.7

50

415

40

30

20

10

304 32

3.5

AS AR

B Canadian{JArab

CR

FIGURE 4. Percentage comparison of Canadian and Arab samples on the KAMI and GSD scales.
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Rational mode measured by KAMI

In each case, this hypothesis was tested with a normal test on difference between
two proportions. The z-test, which is an approximation of Fisher's test on difference
between proportions for larger sample size, was used. The corresponding null hypothesis
postulates that there is no difference between the two populations' proportions. The
alternative hypothesis states that the difference between the proportion of subjects with
Rational mode of KAMI in the Arab sample is different from that of the Canadian sample.
The results presented in Table S, confirmatory section, indicate that the null hypothesis is
rejected (Z = 3.04; p<0.01). In other words, combining these results with the sample
observations one concludes that the Arab population has a higher proportion of Rationals

than the Canadian population when the mode R is obtained from the KAMI.

Rational mode measured by GSD

In GSD, the Abstract Sequential AS-High scale corresponds to the Rational mode
of KAMI. It was expected that the proportion of subjects with AS scale of GSD in the
Arab sample would be differ from that of the Canadian sample. In other words, combining
these results with the sample observations one concludes that the Arab population has a
higher proportion of Rationals (z=3.06; p<0.01) than Canadians as measured by the AS-

High scale of GSD (see Table 5, line 2, from confirmatory section).
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Table §

Data analysis for Hypothesis (HR) with the Rationsl mode of KAMI and Abstract Sequential scale of GSD.

Measure Popuiation1 nl P1 % Population 2 n2 P2% z 5
Confirmatory
R -KAMI Arabs (A) 663 528 Canadians (C) 540 39.8 3.04**
AS - GSD Arabs (A) 663 44.6 Canadians (C) 540 30.4 3.06**
R and AS - High Arabs (A) 348 575 Canadians (C) 212 354 3.28%*
Rand AS-Int. Arabs(A) 348 42.2 Canadians (C) 212 64.6 3.76**
Exploratory
R - KAMI A - Female 332 47.3 C - Female 306 343 2.09**
A - Female 332 473 A - Male 33 57.7 1.94
C -Female 306 343 C - Male 234 45.7 1.70
C - Maie 234 45.7 A - Male 331 57.7 1.99*
AS-GSD C-Female 306 239 C - Male 234 389 2.08**
C -Female 306 239 A - Female 332 40.1 2.38*
A - Female 332 40.1 A - Male 331 49.2 1.58
C- Male 234 389 A - Male 331 49.2 1.59
R and AS - High A - Female 157 56.1 A - Male 191 58.6 0.37
C -Female 105 19.0 C - Male 107 51.4 2,59
C -Female 105 19.0 A - Female 157 56.1 3.03*+
C - Male 107 51.4 A - Male 191 58.6 0.89
Rand AS-Int. A - Female 157 43.9 A - Male 191 40.8 0.38
C-TFemale 105 81.0 C - Male 107 48.6 3.84*
C -Female 105 81.0 A - Female 157 439 4.64**
C- Male 107 48.6 A - Male 19 58.6 0.87

8) z stands for the z - value obtained from the difference P1 and P2

b) * p<0.05 om two-tailed test; ** p <0.01 on a two-tailed test; other vslues are not significant.
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Rational mode measured jointly by KAMI and GSD

The null hypothesis postulates that there is no difference between the proportion of
Canadian and Arab populations who are rational as measured jointly by both R mode of
KAMI and Abstract Sequential Scale AS-High of the GSD. The alternative hypothesis
states that the proportion of subjects with Rational mode on KAMI and high on Abstract
Sequential scale of SD in the Arab sample is different from that of the Canadian sample.
In other words, combining these results with the sample observations, one concludes that
the Arab population has a higher proportion of Rationals (z = 3.28; p < 0.01) than the
Canadian population as measured jointly by Rational mode of the KAMI and the Abstract
Sequential scale AS-High of GSD (see Table 5, line 3, confirmatory section). The
Rational mode also could be obtained from the joint measure of R from KAMI and AS-
Intermediate from GSD; the testing yields the same conclusions as above (z= 3.76; p

<0.01, line 4, confirmatory section).

Exploratory analysis with the rational modality

Further comparisons were carried out to determine whether the preceding findings
on the Rational mode of KAMI and the AS scale of GSD would also hold for males and
females. In Table 3 and 4 data are presented on frequency percentage distributions of

males and females falling into each category for KAMI and GSD scales respectively.

From a z-test one concludes that there is no difference between the proportion of

males and the proportion of females in the Canadian population on the Rational scale of
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KAMI (z=1.70; p>0.05); no difference between the proportion of males and females in the
Arab population on the Rational scale of KAMI (z=1.94; p >0.05); there is a difference
between the proportion of males and females in the Canadian population on the Abstract
Sequential scale of GSD (z=2.08; p<0.05); and no difference between the proportion of
each gender in the Arab population on the Abstract Sequential scale of GSD (z=1.58;
p>0.05). In other words, there is no difference between the proportion of males and
females on the rational mode in the Canadian and in the Arab population as measured by
the R scale of KAMI. An examination of the data, however, does indicate that the

proportion of males being categorized as rational tend to be higher than that of females.

With regard to the first exploratory hypothesis, the z-test ( z=2.08; p < 0.01)
indicates that there is a difference between the proportions of males and females on the
Abstract Sequential AS-High scale in the Canadian sample. An examination of data
(Table 5, exploratory section) indicates that the proportion of males is higher than that of
the females in the Canadian population as measured by the AS scale of the GSD. With
regard to the second hypothesis, the z test (z=1.58; P>0.05) indicates no difference
between the proportion of males and females in the Arab population as measured by the

AS-High of the GSD.

The comparisons reported in Table 5 indicate that on the Rational mode of KAMI
there are differences (z=1.99; p< 0.05) between the proportion of males in the Canadian

and males in the Arab populations. Similar findings were also observed between the

118



proportions of females in the Canadian and Arab populations (z = 2.09; p< 0.01). Table 5
also reveals a difference (z = 2.38; p< 0.01) between the proportions of Canadian and
Arab females on the Abstract Sequential scale. No difference was found between the

proportions of Canadian and Arab males (z=1.59; P>0.05) on this scale.

Conclusions for the rational modality

To summarize, the findings support the hypothesis that a higher proportion of the
Arab population prefers the rational epistemic mode when compared with the Canadian
population as measured by the Rational mode of KAMI and the Abstract Sequential scale
of GSD. The combination of Rational and Abstract Sequential scale of the GSD analysis
also indicates that the resulting proportion of Arabs is also significantly higher than that of

Canadians.

Further analysis of data along gender differences in each population revealed that
on the Rational mode there were no gender differences in either the Canadian or the Arab
population. However, on the Abstract Sequential scale there was a difference between the
proportion of males and females in the Canadian population. Similar differences along
gender were not found in the Arab population. It was observed, however, that a higher
proportion of males compared to females had a ‘rational’ orientation on both the Abstract
Sequential scale and Rational mode of KAMI. The next section presents the results of

hypothesis relating to the empirical modality.

119



Hypothesis (HE): The Canadian population has proportionally more individuals
who prefer the empirical epistemic mode than the Arab population; when the empirical
epistemic mode is measured alternatively

(1) by scale E of KAMI,

(2) by scale CS-High of GSD, and

(3) jointly by scale E of KAMI and by scale CS-High of GSD

Empirical mode measured by KAMI

The same testing procedure that was used to test HE was also used to test HR. The
hypothesis was tested by conducting a z-test on the difference between proportions of
empirical mode dominance in Arab and Canadian populations. The null hypothesis
postulates that there is no difference between the Arab and Canadian populations’
proportions with the E mode of KAMI. The results presented in Table 6, confirmatory
section, indicate that the difference between the proportions of subjects from the Canadian
and Arab populations is not significant (z=1.46; P>0.05). In other words, overall the Arab
population does not have a different proportion of empirical individuals than the Canadian
population as measured by the E mode of KAMI. (see Table 6, line 1 of confirmatory

section).
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Table 6

Data analysis for Hypothesis (HE) with the Empirical mode of KAMI and Concrete Sequential scale of GSD.

Measure Population 1 nl Pl % Population2 n2 P2% z ®b
Confirmatory
E - KAMI Arabs (A) 663 31.5 Canadians (C) 540 383 1.46
CS - GSD Arabs(A) 663 9.5 Canadians (C) 540 53.7 1.05
Eand CS-High Arabs(A) 348 517 Canadians (C) 212 40.6 1.53
Eand CS-Int Arabs(A) 348 46.4 Canadians (C) 212 54.1 111
Exploratory
E - KAM1 A - Female 332 31.0 C - Female 306 36.6 0.86
A - Female 332 310 A- Male 331 320 0.16
C -Female 306 36.6 C - Male 234 40.6 0.59
C- Male 234 40.6 A - Male 33t 320 1.41
CS-GSD C-Female 306 52.3 C- Male 234 55.6 0.56
C-Female 306 52.3 A - Female 332 4.0 1.45
A -Female 332 44.0 A - Male 331 55.0 1.98*
C- Male 234 40.6 A - Male 331 55.0 0.10
Eand CS-High A- Female 103 45.6 A- Male 108 56.5 1.23
C-Female 112 28.6 C - Male 95 54.7 237
C-Female 112 28.6 A - Female 103 45.6 1.54
C- Male 103 §4.7 A - Male 108 56.5 0.30
EandCS-Int.  A- Female 103 524 A - Male 108 39.8 1.16
C-Femsle 112 63.4 C - Male 95 43.2 2.07*
C-Female 112 634 A - Female 103 524 123
C- Male 103 432 A - Male 108 56.5 0.24

a) z stands for the z - value obtained from the difference P1 and P2.
b) * p <0.05 on two-tailed test; ** p <0.01 on a two-tailed test; other values are not significant.
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Empirical mode measured by GSD

The Concrete Sequential scale on the GSD corresponds to the Empirical mode of
KAMI. The z-test (z= 1.05; P>0.05) failed to detect a difference between the populations
of Canadian and Arab individuals who prefer the Empirical modality (Table 6, line 2,

confirmatory section).

Empirical mode measured jointly by KAMI and GSD

The null hypothesis postulates that there is no difference between the proportion of
Canadians and Arabs who prefer the empirical modality as measured jointly by E mode of
KAMI and Concrete Sequential AS-High Scale of the GSD. The null hypothesis states that
there is no difference between the proportion of subjects who prefer the Empirical mode as
measured by KAMI and by Concrete Sequential CS-High of GSD in the Canadian
population and those in the Arab population. The results presented in Table 6,
confirmatory section, indicate no difference (z = 1.53; P>0.05) between the proportions of
Canadians and Arabs. An examination of data, however, does indicate that there is a trend

of a higher proportion of Canadian (52 % vs 41%) with an empirical orientation.

In the confirmatory section of Table 6 one notes that on the empirical mode and
Concrete Sequential CS-Intermediate there is no significant difference (z=1.11; P>0.05).
However, as expected (see Table 6) the proportion of Canadians who prefer the E mode is

higher (54% vs 46%) than that of the Arabs.
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Exploratory analysis with the empirical modality

Further comparisons were carried out to determine whether the preceding findings
on the Empirical mode of KAMI and the Concrete Sequential scale of GSD would also
hold for males and females. In Table 6, exploratory section, z-test values are presented
for testing hypotheses of equality between males and females on the E mode of KAMI and

CS scale of GSD.

The null hypotheses postulate that there is no difference between the proportion of
each gender in the Canadian population on the Empirical mode of KAMI; no difference
between the proportion of each gender in the Arab population on the Empirical mode of
KAMI; no difference between the proportions of each gender in the Canadian population
on the Concrete Sequential CS-High scale of GSD; and no difference between the
proportions of males and females in the Arab population on the Concrete Sequential CS-

High scale of GSD.

The z-test results (see Table 6, exploratory section) indicate that on the E mode
there is no difference between the proportion of males and females within the Canadian
population (z=0.59; P >0.05). The same finding holds for the Arab sample as well
(z=0.16; P>0.05). In other words, there is no difference between the proportions of males
and females on the empirical mode in the Canadian and Arab population as measured by
the E mode of KAMI. An examination of the data, however, indicates that a slightly

higher proportion of males (41% on the E mode and 56% on the CS scale) tend to be
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more empirically oriented than for females (37% on the E mode and 52% on the CS

scale).

On the Concrete Sequential scale, the results of the above four exploratory
hypotheses are depicted in Table 6, exploratory section. A z-test (z=0.56; P>0.05)
indicates that there is no difference between the proportion of Canadian males and
females on the Concrete Sequential scale. A z-test (z=1.98; p<0.05) indicates that the
proportion of Arab males is different than that of the Arab females as measured by the
CS scale of the GSD. An examination of data further indicates that both Arab and
Canadian populations have a larger proportion of males than females who are ‘empirical’

as measured by the Concrete Sequential scale.

Other comparisons reported in Table 6 indicate that on the E mode of KAMI
there is no difference (z= 0.86; P>0.05) between the proportion of Arab and Canadian
females. Similar findings were also observed for Canadian and Arab males (z = 1.41;
P>0.05). In Table 6, one observes that there are no differences between Canadian males
and females, Arab males and females, Canadian females and Arab females, and

Canadian males and Arab males.

The analysis of KAMI's Empirical mode and GSD's Concrete Sequential scale
combined, indicates that in the E mode and CS-High group, males had a higher proportion

of empirical orientation than the females in both populations thus supporting the
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theoretical expectation. In the case of E mode and the CS-Intermediate combined, a
higher proportion of females were ‘empirical’ than males in the Arab ( z = 1.16; p >0.05)
and Canadian (z = 2.07; p<0.05) populations. These proportions, that is, with E mode and

CS-High as well as with CS-Intermediate were not statistically significant, however.

Conclusions for the empirical modality

To summarize, the findings do not support the hypothesis that a higher proportion
of the Canadian population prefer the empirical epistemic mode when compared with the
Arab population as measured by the Empirical mode of KAMI and the Concrete
Sequential scale of GSD. However, upon examination of the data one observes a trend
that there is a higher proportion of Canadians tend to be empirical when compared to
Arabs. Furthermore, males tend to be higher than females on the empirical orientation
measures. The combined analysis of Empirical and CS-High group indicates, contrary to
expectations, that the proportion of Arabs is higher than that of the Canadians but in the
Intermediate CS group one observes a higher percentage of Canadians than Arabs. These

differences were not significant.

On the Concrete Sequential scale, no differences were detected between the
proportion of males and females in the population. However, there were differences
between the Arab males and females. In the next section results of hypotheses relating to

noetic modality are presented.
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Hypothesis (HN): 7The Canadian population has proportionally more
individuals who prefer the noetic-intuitive epistemic mode than the Arab population;
when the noetic-intuitive epistemic mode is measured alternatively

(1) by scale N of KAMI,

(2) by scale AR-High of GSD,

(3) by scale CR-High of GSD,

(4) jointly by N of KAMI and AR-High of GSD, and

(5) jointly by N of KAMI and CR-High of GSD

Noetic mode measured by KAMI

This hypothesis, like the previous two, was tested by conducting a z-test on the
difference between proportions. The null hypothesis states that the difference between
the proportion of subjects with the Noetic mode of KAMI in the Arab population is not
different from that of the proportion of subjects in the Canadian population. The results
presented in Table 7, confirmatory section indicate no difference between the two
populations proportions (z = 1.23; P>0.05) when N is measured by KAMI. The sample
observations indicate that although the proportion of Canadians (22%) tend to be higher
than the proportion of Arab population (16%) this difference cannot be extended to the

populations.
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Table 7

Data analysis for Hypothesis (HN) with the Noetic mode of KAMI and Abstract Random scale of GSD.

Measure Popuiation 1 n} P1% Population 2 n2 P2 % z @

Confirmatory

N-KAMI Arabs(A) 663 16 Canadians (C) 540 224 1.23

AR -GSD Arabs(A) 663 31.2 Canadians (C) 540 41.5 2.22**

N and AR - High Arabs(A) 106 60.4 Canadians (C) 121 264 317

Nand AR - In. Arabs (A) 106 ) 38.7 Canadians (C) 121 73.6 3.74**

Exploratory

N-KAMI A - Female 332 21.7 C - Female 306 29.1 1.07
A - Female 332 21.7 A - Male 33t 10.3 1.50
C - Female 306 29.1 C- Male 234 13.7 1.79
C- Male 234 13.7 A - Male N 103 0.43

AR - GSD C - Female 306 29.1 C- Male 234 248 3.92+*
C-Female 234 13.7 A - Female 32 452 1.61
A - Female 306 §4.2 A - Male 33 17.2 3.88+
C- Male 306 54.2 A - Male kx}} 17.2 1.01

N and AR - High A - Female 72 65.3 A - Male 34 50.0 1.10
C-Female 89 18.0 C. Male 32 50.0 2.05%*
C - Female 89 18.0 A - Female 72 65.28 335
C- Male 32 50.0 A - Male M 50.00 0.00

Nand AR - Int. A - Female 72 333 A - Male 34 50.00 1.08
C-Female 89 82.0 C - Maile 32 50.00 2.63*
C-Female 89 82.0 A - Female 72 3333 4.23*
C- Male 32 50.0 A - Male M 50.00 0.00

a) z stands for the z - value obtained from the difference P1 and P2.
b) * p <0.05 om two-tailed test; ** p <0.01 onm a two-tailed test; other values are not significant.
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Noetic mode measured by Abstract Random of GSD

On the GSD, the scales corresponding to the N mode of KAMI are Abstract
Random and Concrete Random. As expected there was a difference between the
proportions of individuals in the Arab and the Canadian populations (z=2.22; P < 0.01),
on the Abstract Random scale (see Table 7, confirmatory section). Thus, the z-test results
combined with the sample observation indicate that a higher proportion of Canadians
(42%) favour the noetic mode as measured by AR-High scale of GSD when compared

with the corresponding proportion of Arabs (31%).

Noetic mode measured by Concrete Random of GSD

On the GSD, the other scale corresponding to the N mode of KAMI is Concrete
Random. In confirmatory section of Table 8, one notes that the null hypothesis of no
difference between the proportion of Arab and Canadians on the Concrete Random scale
was not rejected (z= 0.70; P>0.05). The z-test along with the sample observation
indicates no difference between the two populations although a higher proportion of the
Canadian population (35%) favour the noetic mode as measured by the Concrete Random

CR-High scale of GSD when compared with the corresponding scale of Arabs (32%).

Noetic mode measured jointly by KAMI and by Abstract Random of GSD
The null hypothesis postulates that there is no difference between the proportion of
Canadian and Arab populations who are noetic as measured jointly by the N mode of

KAMI and the Abstract Random AR-High Scale of the GSD. The alterative hypothesis
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is bi-directional. The results presented in the confirmatory section of Table 7 indicate a
clear difference (z= 3.17; P<0.01). Thus this finding together with sample observations
(60% vs 26%) indicate that the Arab population has a higher proportion of individuals
who prefer the noetic mode than the Canadian population. This finding implies that the
comparison of those with the Noetic mode and those who rank high on the Abstract
Random scale of GSD is in the opposite direction; that is, the Arabs have a higher

proportion of noetic individuals than the Canadians.

Measuring the noetic modality jointly by the N mode of KAMI and the Abstract
Random AR-Intermediate a difference between the two populations (z=3.74; p< 0.01) is
observed. This difference is in the expected direction. Together with sample
observations one concludes that there is a higher proportion of noetic Canadians (74% vs

39%) compared to noetic Arabs.

Noetic mode measured jointly by KAMI and Concrete Random by GSD

The null hypothesis also postulated that there is no difference between the
proportion of Canadian and Arab populations who are noetic as measured jointly by the
N scale of KAMI and the Concrete Random CR-High Scale of GSD. The alternative
hypothesis states a bi-directional difference. The null hypothesis is rejected (z= 2.92,
p<0.01) and one concludes there is a difference between the proportions of Canadian
noetics (15%) and Arab noetics (52%). This finding is in the opposite direction to the

expected results (see Table 8, confirmatory section).
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Table 8

Data analysis for Hypothesis (HN) with the Noetic mode of KAMI and Concrete Random scale of GSD.

Measure Population { nl P1% Popuiation 2 n2 P2% z ®b
Confirmatory
N - KAMI Arabs (A) 663 16 Canadians (C) 540 224 1.23
CR-GSD Arabs (A) 663 s Canadians (C) 540 348 0.70
Nand CR - High Arabs(A) 106 51.9 Canadisns (C) 121 14.9 2.92*
Nand CR-Int. Arabs(A) 106 453 Canadians (C) 121 78.5 3.88+*
Exploratory
N-KAM1 A - Female 332 1.7 C - Female 306 29.1 1.07
A - Female 332 217 A - Maie kx}] 103 1.50
C - Female 306 29.1 C - Male 234 13.7 .79
C- Male 234 13.7 A - Male kX)) 103 0.43
CR-GSD C - Female 306 32.7 C - Male 234 376 0.71
C - Female 306 2.7 A - Female 332 34.6 0.66
A -Female 332 34.6 A - Male Kk} | 47 1.00
C- Male 234 37.6 A - Male 33 34.7 0.42
Nand CR- High A - Female 72 48.6 A - Male 34 58.8 0.73
C-Female 89 0.0 C- Male 32 56.3 0.00
C - Fermale 89 0.0 A - Female i 50.0 0.00
C- Male 32 56.3 A - Male 34 58.8 0.16
NandCR-Int. A- Female 72 50.0 A - Male 34 353 0.89
C - Female 89 92.1 C - Male 32 40.6 4.20*
C-Femsle 89 92.1 A - Female 72 50.0 4.76**
C- Male 32 40.6 A - Male 34 353 0.27

2) 2 stands for the z - value obtained from the difference Pl and P2.
b) * p <0.05 on two-tailed test; ** p <0.01 on a two-tailed test; other values are not significant.
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Using the same testing procedure as above but where the noetic mode is measured
by the N of KAMI and the CR-Intermediate of GSD revealed that the proportion of
Canadian noetics (79%) is higher than that Arab (45%) noetics (z=3.88, P<0.01). This

finding is in the expected direction.

Exploratory analysis with the noetic modality

Further comparisons were carried out to determine whether the preceding findings
on the Noetic mode of KAMI and the AR and CR scales of GSD would also hold for each
gender. In the exploratory sections of Tables 7 and 8 data are presented on frequency
distribution, males and females percentages grouped into the Noetic mode of KAMI, and

on AR and CR scales of GSD respectively as well as the z-test results.

The null hypothesis postulates that there is no gender difference between the
proportions of Canadian noetics; no gender difference between the proportions of Arab
noetics; no gender difference between the proportion of each gender in the Canadian
population on the Abstract Random scale of the GSD; no difference between the
proportion of the Arab population on the Abstract Random scale of the GSD; no
difference between the proportion of each gender in the Canadian population on the
Concrete Random scale of the GSD; and no difference between the proportion of each

gender in the Arab population on the Concrete Random scale of GSD.
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The z-test results (see Table 7, exploratory section) indicate that on the N mode
there is no difference between the proportion of males and females within the Canadian
population (z = 1.79; P>0.05). The same finding holds for the Arab sample as well (z =
1.50; P>0.05). An examination of the data, however, indicates that a slightly higher
proportion of females (29% and 22% on the N mode of KAMI and 54% and 45% of the
AR scale) tend to be noetic than males (14% and 10% on the N mode and 25% and 17 %

on the AR scale) in both the Canadian and Arab populations respectively (see Table 7).

On the Abstract Random scale, the z-test (z = 3.92; p< 0.01) indicates that there is
a difference between the proportions of Canadian males and the proportions of females
on the Abstract Random scale. An examination of data (Table 7) indicates that the
proportion of females is Higher than that of the males in the Canadian population. The z
test (z = 3.88; p< 0.01) indicates that there is a difference between the proportion of
males and that of females in the Arab population as measured by the Abstract Random

AR-High scale of the GSD.

On the Concrete Random scale, the z-test (z = 0.71; P>0.05) indicates that there is
no difference between the proportion of Canadian males and females on the Concrete
Random scale. An examination of data (Table 8, exploratory section) indicates that the
proportion of males is higher than that of females in both the Canadian and Arab
populations as measured by the Concrete Random scale of the GSD. The z-test (z= 1.00;

P>0.05) indicates that there is no significant difference between the proportion of males and
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proportion of females in the Arab population as measured by the CR-High of the GSD.
An examination of data (Table 8) indicates that the proportion of males (38% and 35%) is
Higher than that of the females (33% and 28%) in both the Canadian and Arab population

proportions as measured by the CS-High scale of the GSD.

Other comparisons reported in Tables 7 and 8 indicate that on the N mode of
KAMI there are no differences between the proportions of Canadian and Arab males.
Similar findings were also observed for Canadian and Arab females (z = 1.07; P>0.05). In
Table 8, one observes that there is no difference between the proportions of Canadian and

Arab males and females on the Concrete Random scale.

The combined analysis of Neotic and Abstract Random scales indicate (Table 7)
that in the AR-High group there are little gender differences between males and females in
the Canadian sample. In the AR-Intermediate group there is a higher proportion of
females compared to males in the Canadian sample. In the Arab sample, the percentage of
females is higher in both the High and Intermediate groups of the Abstract Random and

Noetic modes.
The combined analysis of Noetic mode and Concrete Random scale indicates

(Table 8) that in both the High and Intermediate groups there is a higher proportion of

females than males in both populations. This finding is also consistent with expectations.
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Conclusions for the noetic modality

To summarize, the findings partially support the hypothesis that a higher
proportion of Canadian population prefers the noetic-intuitive epistemic mode when
compared with the Arab population as measured by the Noetic mode of KAMI, the
Concrete Random and the Abstract Random scales of GSD. Differences between the
Canadians and Arabs were supported by the Abstract Random scale. Overall, the
findings were in the direction p;)stulated in the hypothesis. However, reverse findings
were revealed by additional cross-tabulation analysis of data. Arabs have a higher
proportion of Noetic mode subjects who are Abstract Random AR-High and Concrete
Random CR-High than Canadians thus indicating a higher noetic orientation for the
Arabs. In contrast, when a similar comparison is made with the Intermediate group on

both AR and CR scales, differences were found in the expected direction.

Further analysis of data along gender differences in each population reveals that
with the Noetic mode, there were no gender differences in either the Canadian or the
Arab population. Females tend to have a higher proportion of ‘noetic’ orientation than
males with the N mode and AR scales. On the Concrete Random scale, little differences
were found between the proportion of males and females in the Canadian population. It
was observed, however, that a higher proportion of females as compared to males were
‘noetic’ oriented. The next section presents the results relating to KAMI modes and

fields of study.
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Hypothesis (HD): The dominant epistemic modes in each of the fields of
specialization in both populations will be consistent with those indicated in previous
research on KAMI. Specifically, engineering majors are expected to have a dominant
Rational mode; science majors an Empirical or Rational dominant mode; health science
majors an Empirical or Rational dominant mode; business majors a Rational dominant
mode; social science majors a Rational or Noetic dominant mode; and fine arts majors a

Noetic dominant mode.

The hypotheses related to each discipline were tested using KAMI since prior data
(cited in Chapter 2 and 3) are available to substantiate the direction of results. No such
data are available on the GSD. Data from the GSD are also presented for exploratory
purposes. In Table 9, the percentage of distribution of KAMI dominant styles across each
discipline are presented. The frequency distribution on GSD is presented in Appendix D
for each discipline. The data from the Gregorc's Style Delineator is used to further
corroborate the findings from KAMI. The results are presented for each discipline

separately.

Engineering

The dominant mode expected (Rancourt, 1987a) was Rational with an REN

epistemic style orientation. Data confirmed this expectation. Almost half of the
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Table 9

Percentage of Canadian and Arab sample by discipline and KAMI style.

Canadian sample Arab sample
Discigline Style Mﬂe Female TotL n Male Fem_nle To;alt n
Engineering
E dominant 35.51% 6.54% 42.068% 45 33.86% 4.72% 38.58% 49
N dominant 6.54% 3.74% 10.28% 1 9.45% 1.57% 11.02% 14
R dominant 33.64% 14.02% 47.66% 51 45.67% 4.72% 50.39% 64
Sub-total 75.70% 24.30% 100.00% 107 88.98% 11.02% 100.00% 127
Science
E dominant 21.28% 12.77% 34.04% 32 7.02% 17.54% 24.56% 28
N dominant 6.38% 13.83% 20.21% 19 4.39% 10.53% 14.91% 17
R dominant 30.85% 14.89% 45.74% 43 21.93% 38.60% 60.53% 69
Sub-total 58.51%  41.49% 100.00% 94 33.33% 66.67% 100.00% 114
Heaith Science
E dominant 8.70% 38.04% 46.74% 43 15.65% 14.78% 30.43% 35
N dominant 1.09% 10.87% 11.96% " 4.35% 9.57% 13.91% 16
R dominant 7.61% 33.70% 41.30% a8 29.57% 26.09% 55.65% 64
Sub-total 17.39% 82.61% 100.00% 92 49.57% 50.43% 100.00% 115
Business
E dominant 15.38% 25.96% 41.35% 43 13.79% 15.86% 29.66% 43
N dominant 7.69% 9.62% 17.31% 18 4.83% 6.21% 11.03% 16
R dominant 20.19% 21.15% 41.35% 43 37.93% 21.38% 59.31% 86
Sub-total 43.27% 56.73% 100.00% 104 56.55%  43.45% 100.00% 145
Social Science
E dominant 9.71% 28.16% 37.86% 39 11.29% 21.77% 33.08% 41
N dominant 5.83% 33.01% 38.83% 40 3.23% 24.19% 27.42% k7 )
R dominant 1.77% 15.53% 23.30% 24 12.90% 26.61% 39.52% 49
Sub-total 23.30% 76.70% 100.00% 103 27.42% 72.58% 100.00% 124
Fine Arts
E dominant 12.50% 10.00% 22.50% 9 7.89% 26.32% 34.21% 13
N dominant 10.00%  42.50% 52.50% 21 2.63% 21.05% 23.68% 9
R dominant 10.00% 15.00% 25.00% 10 7.89% 34.21% 42.11% 16
Sub-total 32.50% €7.50% 100.00% 40 18.42% 81.58% 100.00% a8
Total 540 663
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Engineering group in the Canadian and Arab samples had the Rational dominant style (see
Table 9). There are more males than females in the Engineering discipline in both

populations. Thirty-five percent of the Canadian and 40% of the Arab population were in
the AS-High scale of GSD; the Abstract Sequential scale measures a similar constructs as
the Rational mode of KAMI. The majority of the population were in the AS-Intermediate

level (Appendix D).

Science

The dominant mode expected ( Rancourt & Dionne, 1982; Rancourt, 1987a) was
Empirical or Rational with an ERN or REN epistemic style orientation. The majority of
individuals in both the Canadian and Arab samples indicated a Rational mode followed by
Empirical mode. On the GSD scale a majority (54%) of the Canadian subjects were in the
CS-High group and so did approximately 46% of the Arab population. The Concrete

Sequential scale corresponds to the Empirical mode on KAMI.

Health science

The dominant mode expected (Rancourt & Ballentine, 1990; Rancourt & Noble,
1991; Park, 1997) was Empirical or Rational with an REN or ERN epistemic style
orientation. In the Arab sample, the dominant mode was the Rational mode followed by
the Empirical mode; for the Canadian, the dominant mode was the Empirical followed by

the Rational. On the GSD, a majority (55%) of Canadians and 48% of Arabs were in the
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CS-High group. As far as the Abstract Sequential scale is concerned, like the Rational

séale, Arabs had proportionally higher scores than Canadians.

Business

The dominant mode expected ( Rancourt, 1987a) was Rational with an REN
epistemic style orientation. Data in Table 9 confirms this expectation. In the Arab sample
approximately 59% of the sample displayed a Rational dominant mode. In the Canadian
sample, 41% of the subjects showed preference for the Rational mode. As far as the GSD
scale is concerned, the majority of the Arab population were in the Abstract Sequential
AS-High group. Approximately 32% of the Canadian population were in the AS-High

group. The evidence from the GSD corroborates findings from the R mode of KAMI.

Social Science

The dominant mode expected ( Rancourt, 1987a) was the Noetic or Rational. In
the Canadian sample, approximately 39% showed preference for the Noetic mode, and the
epistemic style orientation was NER. The Arab sample had a dominant Rational mode
(40%) with an REN style orientation. An examination of data on GSD scales indicate that
a majority of Canadians (54%) were in the CS-High group while less than half (46%) of

Arabs were in the Concrete Sequential CS-High group.
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Fine Arts

The dominant mode expected (Rancourt,1987a) was Noetic. In the Canadian
sample, about 53% of the subjects had Noetic dominant mode and an NRE style
orientation, whereas only 24% of the Arab sample preferred the Noetic mode. The
epistemic style orientation for the Arab sample was REN. In both populations, however,
a very high proportion of females indicated a dominant Noetic mode. A majority of the
Canadian subjects (65%) were in the AR and in the CR (63%) groups. Similarly, a
majority of the Arab population (53%) were in CR and 42% in the AR group. The
findings from the GSD sub-scales AR-High and CR-High corroborate evidence from the

KAMI Noetic mode.

The following sections present results of two exploratory relationships.

Other Comparisons
1. The relationship between the Knowledge Accessing Modes Inventory (KAMI) and the
Gregorc Style Declinator (GSD).

In chapter 3, it was indicated that a correlation was found between Rancourt's
KAMI modes and Gregorc's Style Declinator scales suggesting that their scales measure
the same constructs (Leino, 1987). Leino found a positive correlation between KAMI's
Rational mode and GSD's Abstract Sequential; between KAMI's Empirical mode and
GSD's Concrete Sequential; and between KAMI's Noetic mode and GSD's Abstract

Random and Concrete Random. In this study, individual KAMI scores, that is, R, N and
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E were correlated with GSD's AR, CR, CS and AS scores. Data presented in Appendix
E indicate a concurrence with Leino's findings. Significant correlations were observed
between the Rational and Abstract Sequential (r =0 .41, Arab; r = 0.39, Canadian) ;
between the Empirical and Concrete Sequential (r =0.21, Arab; r =0.21, Canadian),
between the Noetic and Abstract Random (r = 0.51, Canadian; r = 0.41, Arab); and
between the Noetic and Concrete Random (r = 0.32, Canadian; r = 0.29, Arab). The
correlation coefficients between KAMI and GSD scales indicate there is some similarity
between the constructs of the two instruments. For instance, the highest correlation 0.51
between AR and the N mode was observed in the Canadian sample, thereby implying
that only 25 % of the variance is explained between the two measures and that other
factors may explain the rest of the variance. This is one of the reasons that for each

hypothesis a separate analysis was carried out using each instrument.

Based on the analysis reported earlier in this chapter, the Abstract Random scale
of GSD appears to be more closely related to the noetic scale of KAMI than the Concrete
Random scale of the GSD. In addition, the Rational mode of KAMI is associated with the
Abstract Sequential scale of GSD. Limited evidence was observed for the Empirical
mode of KAMI and the Concrete Sequential scale of GSD. The relationships between

the two could be examined further in future research.

Further analysis was conducted to determine whether this relationship holds for

each gender. The correlation matrices are presented in Appendix F. The present analysis
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further confirms and contributes to the understanding of relationships between the

constructs underlying KAMI and GSD scales.

2. A comparison between subjects who had English and those who had French as the
language of instruction for maths and science in high school (Arab sample only).

There were no statistically significant differences between Arab subjects who had
English versus French as the language of instruction in high school. The correlation and
mean differences were examined on the KAMI and GSD scales. These data are reported

in the Appendix G.

Reported in this chapter were data and an analyses of results from the present
study that sought to measure and compare the epistemic orientation of Canadian and Arab
samples. Further discussion of results, as well as suggestions for further research, is

presented in the next chapter.
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Chapter V

DISCUSSION OF RESULTS

The results are consistent with the substantial body of research (reviewed in
chapter two) which found that there are differences in cognitive and epistemic styles
among different cultural groups. Such differences have been partially attributed to the
influence of culture defined as a learning medium combining cognitive forms, language
and structure (e.g., Galtung & Nishimura, 1983). The epistemic differences found in this

study may also be partially attributed to such cultural background.

The first research hypothesis (HR) postulated that the Arab population has
proportionally more individuals who prefer the rational epistemic mode than the Canadian
population; when the rational epistemic mode is measured alternatively 1) by scale R of KAMI,
2) by scale AS-High of GSD, and 3) jointly by scale R of KAMI and by scale AS-High of GSD.
The published scholarly research (e.g., Al-Jabiri, 1984, 1987) and the limited number of
empirical studies (e.g., Zebian, 1996) which indicate a rational epistemic orientation of the
Arab culture have received confirmation by the results of the present study. Significant
differences were found on the rational scales of KAMI and GSD as well as on their
combination. No gender difference was observed on the Rational mode. A gender difference
was found on the Abstract Sequential scale only in the Canadian group. Thus, with minimal
gender differences the findings support the hypothesized cultural background with respect to

the rational modality. The interpretation of the results in terms of the rational modality
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constructs would indicate that the Arab cultural population, in comparison with the
Canadian, tends to prefer an epistemic orientation that is: abstract, comprehensive,
deductive, concerned with iogical proof, with conceptual integration, and with quality of
thinking. These qualities are logically inferred from the overall profile or epistemic
orientation and are not based on specific criteria since no item analysis was undertaken.
This finding of a profile difference between the two cultural groups will justify an item

analysis in future studies that seek further exploration of this cultural difference.

Thus the above finding corroborates the scholarly inferences and the insightful
comments that point out to a preference for a rational epistemic style in various forms of
Arab cultural expression. Accordingly, this finding, by indicating a higher rational
orientation among Arabs, tends to challenge the notion of a universal epistemic dichotomy
between a Western and a non-Western ‘mind.” This generalized difference has been often
presented on the basis of cognitive differences typically observed in comparative research
dealing with Oriental, Native Americans and Affican groups in contrast with Western
groups. For example, Anderson (1988) outlines a dichotomy between a rational,
empirical, and analytic Western ‘mind’ and a metaphorical, holistic, and relational non-
Western ‘mind.” The present finding of Arabs being more stylistically rational than

Canadians tends to contradict such general dichotomy.

The above-generalized epistemic dichotomy between West and non-West is also

challenged by a fundamental epistemic cleavage between the Germanic and Anglo-Saxon
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intellectual traditions as outlined by Galtung (1981. Chapter Two above). Galtung's
cleavage also suggests that the Arab ‘mind’ is epistemically closer to or more compatiblie
with the Germanic ‘mind’ than with the Anglo-Saxon ‘mind.” Furthermore, the Arab
tendency for expression of attitude and affect (e.g., as observed by Patai, 1976) may
represent a form of emotionality that is incompatible with rationalism as a pragmatic
approach for achieving positive practical results but not incompatible with rationalism as
an epistemic approach. Thus, with the increasing incorporation of the scientific method in
Arab intellectual output as a result of increase in higher education, it is plausible that the
epistemic orientation of the Arab ‘mind’ will shift towards the Teutonic-Germanic

orientation as described by Galtung (1981).

The second research hypothesis (HE) postulated that the Canadian population has
proportionally more individuals who prefer the empirical epistemic mode than the Arab
population; when the empirical epistemic mode is measured altematively 1) by scale E of
KAM,I, 2) by scale CS-High of GSD, and 3) jointly by E scale of KAMI and by scale CS-
High of GSD. The hypothesized empirical orientation of the Anglo-Canadian culture was
based on cross-cultural studies such as those reported in chapter two; on the history of
philosophical traditions (e.g., White, 1973; Hofstadter, 1966); and on comparisons at the
level of methodological approaches dealing with paradigm analysis, proposition
production, and theory formation presented by Galtung (1981) and outlined in chapter
Two. There were no significant differences on measures of the empirical modality as

measured by the Empirical mode of KAMI, the Concrete Sequential scale of GSD, and by
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the combination of both. The data, however, were consistently in the expected direction.
The interpretation of the results in terms of the empirical modality constructs indicate that
the Canadian and the Arab population do not differ in their preference for an epistemic
orientation that is concerned with tangible, concrete and practical details, and is analytic,
inductive, systematic, realistic, and product oriented. These qualities are inferred from the

general epistemic orientation and are not based on specific criteria.

The third research hypothesis (HN) postulated that the Canadian population has
proportionally more individuals who prefer the noetic-intuitive epistemic mode than the
Arab population; when the noetic-intuitive mode is measured alternatively 1) by scale N of
KAM]I, 2) by scale AR-High of GSD, 3) by scale CR-High of GSD, 4) jointly by N of KAMI
and AR-High of GSD, and 5) jointly by N of KAMI and CR-High of GSD. This hypothesis
was based on the logical inference that the rational mode, in its tendency to integrate parts
or sub-units into a unified whole, is basically antithetical to the other two modes: the
empirical and the intuitive. It may be reasonable to suggest that both the empirical and the
intuitive modes are similar in that they segment (although in different ways) larger
perceivable wholes and accordingly are expected to be less antithetical to each other
than to the rational mode. But the cognitive segments (units) arrived at by means of the
empirical mode continue to seek linkages mainly through the continuum modality, whereas
the cognitive segments of the noetic mode are more self-contained and independent of
other parts than the empirical. Accordingly, the noetic is expected to assume a more

antithetical position than the empirical with respect to the abstract integrating Rational.
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The data (see Appendix E) indicates that the negative correlation between KAMI's R and N
modes (r = - 0.68 for Arabs and -0.71 for Canadians) tends to be higher than between the
Rational mode and the Empirical mode(r = -0.37 for Arabs; and -0.28 for the Canadians).
This antithetical relationship between modes also received support from the uneven
distribution of the six KAMI styles (see Appendix H ) and from further data exploration
reported in this chapter. Thus the third hypothesis of a correlation between the empirical

and the noetic orientation can be based on logical and on some empirical grounds.

The third research hypothesis received support from the Abstract Random scale,
from Noetic mode and Abstract Random AR-Intermediate combined, and from the Noetic
mode and the Concrete Random CR-Intermediate combined. The third hypothesis was not
supported (negatively correlated) by the combination of N and AR-High measures; by the
combination of N and CR-High measures; and by a separate analysis on the Noetic mode
and on the Concrete Random. No gender differences were observed. These results indicate
that the Canadian population, in comparison with the Arab population, have a preference for
intuitive, insightful, holistic, non-discursive, and non-referential styles of information
processing. These qualities are inferred from the general epistemic orientation and are not

based on specific criteria.

The finding that the Arab population was lower on the noetic-intuitive preference

and higher on the rational may indicate that the Arab globalistic tendency reported in the
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literature is an aspect of abstract rationalism rather than a form of intuitive holism. The
analysis of the Arab schools of thought by Al-Jabiri (1984,1987) clearly points to a
tendency for comprehensiveness which attempts to take into account the multiple and the
global aspects of an issue. This tendency for comprehensiveness is stylistic and epistemic;
it presupposes an abstract rational modality that seeks integration regardless of how
successful is the final integration. This bid for comprehensive integration is cognitively
different from intuitive holism that directly perceives things as unified. This latter holism
(snapshot of reality) is also oriented toward segmentation, and it is on this basis it was
hypothesized (and partially supported in the results of the third research hypothesis) that a
high noetic orientation is a correlate of empiricism rather than of rationalism. Conversely,
the former bid for abstract comprehensiveness is oriented toward increasing integration
and accordingly warrants the term globality to distinguish it from intuitive holism. Miller
(1991) used the term holistic and global as synonymous and referring to more preliminary
cognitive processing that distinguishes them from synthetic/integrated processing
belonging to higher levels of objective and organized thought (see Chapter Two). The
distinction between a global and a holistic tendency will help identify two different bids for
integration: one is abstract and one is intuitive. For example, this distinction will allow us
to differentiate the holistic epistemic orientation of the Native American from the
globalistic orientation of the Arab. Thus, future research may investigate further the

distinction between global and holistic processing.
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The fourth research hypothesis (HD) postulated that the dominant epistemic
modes in each of the fields of specialization in both populations will be consistent with
those indicated in previous research on KAMI. This hypothesis was based on research
findings (cited in Chapter Two and Three) indicating that fields of specialization influence
epistemic orientation in a consistent manner. The relationship between the field of study
and epistemic style was not expected to neutralize the impact of culture since modal
dominance also involves degrée. For example, engineering students in both populations
were expected to have a rational dominant mode however, and in keeping with the first
hypothesis, Arab engineers were expected to be proportionally more rational than the
Canadian engineers. Results indicated that the dominant epistemic modes in the fields of

specialization were consistent with previous research.

Both populations indicated that the highest occurring dominant mode was the
Rational with the Empirical as the secondary mode (REN); unlike some previous research
(e.g., Rancourt, 1986) which showed the Empirical to be the dominant mode. The same
accent on the Rational also characterized a field of specialization (the sciences) that
previous research found to alternate between the Rational mode and Empirical mode. In
both populations, science, engineering and business showed a dominant Rational mode.
Health sciences were dominant on the Empirical in the Canadian population and dominant
on the Rational in the Arab population. Social sciences were dominant on the Noetic in
the Canadian population and dominant on the Rational in the Arab population. Fine arts

were dominant on the Noetic in the Canadian population and dominant on the Rational in
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the Arab population. An exploratory analysis on the GSD revealed that Concrete
Sequential was the dominant mode in sciences, engineering, business and health sciences
followed by Abstract Random. In social sciences, Abstract Random was dominant in the
Canadian population and Concrete Sequential was dominant in the Arab. In fine arts,
Abstract Random was dominant in the Canadian population and Concrete Random was
dominant in the Arab population. It appears that Abstract Sequential and Concrete
Sequential are both confounded in corresponding to the Rational mode on KAMI, which
may be explainable by the positive correlation between AS and CS scales (r=0.17 for
Arabs and r= 0.27 for Canadians; Appendix E). In the case of disciplines, the Concrete

Sequential is more representative of KAMI's Rational mode than the Abstract Sequential.

The gender profile was also consistent with previous studies on KAMI indicating
that, on the whole, males were more dominant on the Rational and Empirical modes, with
females more dominant on the Noetic mode. On the GSD, males had larger proportions
on the Abstract Sequential and Concrete Sequential than females. Females had larger
proportions of subjects on the Abstract Random than males. No significant gender
differences were observed on the Concrete Random. The Abstract Random appears to be

more representative of KAMI's Noetic mode than the Concrete Random.

The first comparison dealt with the scales of the two measures: KAMI and GSD.

Statistically significant correlations were found between the Rational and the Abstract
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Sequential (r=0.41, Arab; r=0.39, Canadian); between the Empirical and the Concrete
Sequential (r=0.21, Arab; r=0.21, Canadian); between the Noetic and Abstract Random
(r=0.41, Arab; r=0.51, Canadian); and between Noetic and Concrete Random (r=0.29,
Arab; r=0.32, Canadian). This correlation between scales that seek to measure the same
or similar constructs indicates that the two measures do concur, to a certain extent. The
variance between the two instruments may be due to the fact that they measure the
construct using different types of items. For instance, the KAMI scales require ranking of
sentences while GSD scales require the ranking of words. The concurrent validity of the

two tests also supports their construct validity which adds confidence to the findings.

The second comparison was pertinent to the Arab population only and was
between subjects who had French and those who had English as the language of
instruction for maths and science in high school. Results revealed no significant
differences. The difference between the two types of high schools in Lebanon can be
assumed to go beyond the language of instruction and reflect other culturally influenced
teaching approaches that differ in the French and American systems of education. The
lack of significant difference between these two populations may indicate that the
epistemic impact of the original cultural background (the Arabic in this case) is not
neutralized or significantly altered by the type of additional language and other educational
traditions. This finding can be interpreted as an indication that once the cultural
background is established early in life, it becomes ingrained, perseverant and resistant to

subsequent or peripheral epistemic influences.
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Modal Constraint

Previous as well as the present analyses of data on the KAMI provide information
regarding the relative distribution of the modes in certain groups such as various
professional disciplines and gender. However, it appears that no attempt has been made to
examine the distribution of the three epistemic modes within individuals. The results of
this study relative to third research hypothesis shed some light on possible mode dynamics

within the individual.

In keeping with the above mentioned antithetical relationship between Rational and
the Noetic, it is expected that the N and the R modes are less likely to be found as first or
as second mode to each other. Thus the style NRE and RNE are expected to be minimal
or least likely to occur. The frequency distribution of KAMI styles in the present study
(Appendix H) indicates that this is indeed the case. In the Canadian sample, RNE and
NRE had the lowest frequency among the six styles (7.9 % and 8.1 %). In the Arab
sample, NRE was the lowest (6.6 %) and RNE was the second lowest (12.5 %). In
comparison, REN was 40% for the Arab sample and 32% for the Canadian; ERN was
23% and 26% respectively. This distribution of styles gave further support for

hypothesizing that those highest on R (Arabs) will be lowest on N.

The finding that the RNE and NRE styles tend to have the lowest occurrence
indicates that style arrangement may not be "free floating" and dependent on idiosyncratic

random mental dispositions. The low incidence of the NRE and RNE styles also supports
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the assumption suggested previously in this study of an antithetical relationship between
the Rational and the two other modes with the Noetic being the extreme opposite of R.
This constraining relationship among modes is referred to as modal constraint and is
expected to be more manifest with extreme modal dominance. The present data presents
another indicator of the operation of such modal dynamics with extreme modal
dominance. The combination of Noetic dominance on KAMI with those who rank High
on the Abstract Random and the combination of Noetic dominance on KAMI and those
who rank High on Concrete Random of GSD produced results that were in the opposite
direction postulated. That is, the Arab population have a higher proportion of noetic-
intuitive orientation than the Canadians. But with the combination of Noetic with
Intermediate Abstract Random and with Intermediate Concrete Random, the difference
was the exact opposite of the above and in the expected direction. That is, Canadians
have a higher proportion of noetic-intuitive orientation than Arabs when measured with
the KAMI's Noetic and Intermediate-AR and with KAMI's Noetic and Intermediate-CR
scale of GSD. Thus, it may not be sufficient to qualify epistemic modes as dominant or
not; we may need to determine the degree or range of dominance. In the same manner,
we may need to determine the degree of minimality at the low end. These findings are
consistent with the operation of the dialectical principle of quantity-to-quality conversion
in fundamental thinking processes. Similar investigations may further clarify such non-

linear relationships.
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In keeping with the above dialectical relationship, it is expected that with
extreme modal dominance, modal constraint will be most expressed. Thus with extreme
dominant R and N, the distribution of the RNE and NRE styles will be lower than is the
case with normal populations. With extreme dominant E, the style ERN is expected to
be further minimized than is the case in normal populations. The minimalization of the
R mode by an extremely high E is based on the reasoning proposed earlier that the
Empirical mode is closer to the Noetic than it is to the Rational. Thus with extreme
modal dominance of E, the style ERN, which is relatively high in normal distributions, is
expected to decrease while the relatively less frequent ENR style (50% less than ERN in
the general distribution of study sample) is expected to increase. It is suggested that this
dialectical relationship between basic epistemic modes might be investigated fully in
subsequent research. For example, it may be hypothesized that, in cases of extreme
reliance on one mode (extreme modal constrain), the most frequent style arrangement

will be REN, NER and ENR, and the least frequent styles will be RNE, NRE and ERN.

A preliminary attempt to explore the above hypothesis was made using the
present data. The two samples were combined (N=1203) and the highest 10% of subjects
on each dominant mode were analyzed for style arrangement. Minimal and maximal
occurrence of styles was assessed within each mode only and not within the whole

distribution. Results are presented in Appendix I.
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With respect to the hypothesized maximal occurrence of styles REN, NER, and
ENR, within the upper 10% of each mode, the data revealed that within the R mode REN
was the style highest occurring at 80%. Within the N mode, NER was the style highest
occurring at 66%. Within the E mode, style ENR was the second occurring style at 27%.
With respect to the hypothesized minimal occurrence and of styles: RNE, NRE, and
ERN, the style RNE was the least occurring at 2.3%. Within the N mode, NRE was the
second occurring style at 30%. Within the E mode, the style ERN was the highest (69%)
occurring style and contrary to expectations. With the exception of the empirical dominant
styles (ERN & ENR), the results indicated a general support of the patterns of modal

arrangements with extreme modal dominance.

Data was also obtained for the lowest 10 % of the scores of each mode. For the
Rational mode, NER was the highest occurring mode at 55%. For the Noetic mode, REN
was the highest occurring at 74%. For the Empirical mode, RNE was the highest
occurring at 46%. Thus the most occurring styles at the bottom 10% of the mode scores
are:. NER, REN, and RNE. With the exception of RNE the style arrangement at the
lower is the same as that on the high end. This finding lends support to the hypothesis of a
dialectical non-linear interaction patterns of modes. From the same perspective, it could
also be expected that intermediary scores may reveal different dynamics from the two
extremes. The only exception to the hypothesized interaction on both extreme ends was
associated with the Empirical mode; it does not seem to follow the model of the

antithetical constraints among the modes. It may well be that there is a problem at the
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construct validity of the E scale in that it is not sufficiently distinguished from the Rational

mode.

A Summary of the Contributions of the Study

l.

The results of this study have supported previous findings which indicated that
cultural background is a factor in epistemic style differences among sociocultural
groups. Also it can be'deductively inferred that cultural background can influence
the cognitive and intellectual functioning of individuals belonging to these cultural
groups. Unlike many previous cross-cultural studies that investigated specific
cognitive styles, the present research, by investigating epistemic styles, allowed for
an examination of broader cognitive characteristics that can qualify thinking across

cultural groups.

The strong support by the data for a rational epistemic orientation (general profile)
of Arabs tends to confirm scholarly insights and research suggesting the existence
of a strong tendencies for abstraction, categorization, comprehensiveness,

deduction and integration in Arab thinking.
The finding of a strong rational epistemic orientation in the Arab subjects

contradicts the notion of a uniform difference between a rational, empirical and

analytic "Western mind" and a metaphorical, holistic and relational "non-Western
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mind." Thus there can be radical epistemic differences within non-Western as well

as within Western cultural populations.

The differences found between the two groups may also shed some light on the
perseverance of a cultural epistemic orientation in the face of increasing cross-
cultural impacting and fertilization. In the present study, despite an obvious
cultural impacting or fertilization (American universities in an Arab cultural
environment), the Arab cultural background appears to have held its epistemic
ground. An epistemic difference appears to have persevered among the Arab
students despite the impact of a Western system of education and despite an
intense Western cultural influence. This tends to indicate that a cultural

background can have an epistemic momentum.

The higher rationality of the Arab population may indicate that the observed
globality of the Arab culture is more of an abstract form of holism than an intuitive
one. This finding which was discussed in Chapter two and earlier in this chapter,

points to the need to distinguish between global and holistic processing.

The data pertinent to the fourth research hypothesis indicated that the epistemic
orientations of disciplines are similar across cultures. This finding would suggest
that the uniform structures of a discipline tend to attract and mould epistemic

styles in a universal manner. Gender differences also appears to be similar in both
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groups which may suggest universal epistemic characteristics that are particular to
gender. This profile similarity in disciplines and gender is accommodated to the

cross-cultural epistemic differences at the level of degree or accent.

The finding of positive correlations between the scales of the Knowledge
Accessing Modes Inventory and the Gregorc Style Delineator further supports

their use as viable measures for epistemic styles.

This study has made it clear that epistemic styles can be very useful in the analysis
of the epistemic orientations of schools of thought such as those found in the Arab
intellectual heritage. Had Al-Jabiri made use of epistemic styles in his analysis, his
depiction of the epistemic features of the ‘Arab mind’ would have been easier to

identify and easier to classify and categorize.

Finally, the above-discussed hypothesis and findings regarding modal constraint

can lead to further theoretical development of the Epistemic Orientation Model.

Limitations of the Study

The main limitation of this research is that the instruments essentially measure

preferences rather than actual performance. Regardless of their impressive predictive

validity, the epistemic modes as assessed by the measures, are preferences; they may not

necessarily characterize the execution of cognitive tasks or of problem solving. Further
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research investigation of this topic may need to rely on measures designed for the

assessment of task performance or of products of actual performance.

An example of a possible task performance measure is the Paragraph Completion
Test (PCT) (Schroder, Driver & Streufert, 1967) devised to measure individual differences
in cognitive simplicity versus complexity. Subjects are instructed to compiete a sentence
stem. The completed paragraphs are then scored on a simplicity-complexity scale. The
scale levels are determined by a quantitative assessment of differentiating versus integrating
statements. The scoring system was later used to score a variety of archival material such as
letters, addresses, political policy speeches with the aim of investigating how cognitive
complexity (integrative complexity) varies with external conditions (e.g., Suedfeld &
Tetlock, 1977; Suedfeld, Black, Ballard & Baker-Brown, 1990). The PCT scoring system
may be also modified to identify abstract, giobal, deductive and inductive statements and to
compute their occurrence. Accordingly, a cross cultural comparison of epistemic styles can
be measured by a quantifiable assessment of written paragraphs by subjects in response to
specific questions. Such task related comparisons can be used to confirm and further

explore the findings of this study.

If future studies chose to employ the measures used in this study or similar ones, it is
recommended that an item analysis be also carried out. Item analysis makes it possible to
zero more directly on the items responsible for the variance and accordingly allow for

additional and more precise qualification of the stylistic differences. The findings of this
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study have provided bases to justify carrying out an extensive item analysis as well as other

investigations of the epistemic implications of cultural background.

The study indicated epistemic style differences between two cultural groups. The
Arabic speaking group was referred to throughout this dissertation as the Arab sample. The
question whether the background of the Arab sample is representative of a pan-Arab culture
may need to be addressed although it may not be possible to settle such a question in any
decisive manner on the basis of available empirical research. When Al-Jabiri (1984, 1987)
speaks of the ‘Arab mind,” he refers to the epistemic qualities of all the classical intellectual
output written in Arabic, including that of North Africa. The Lebanese cultural setting from
which the sample was taken may not reflect all the cultural features of the countries of
Arabic-speaking North Africa or those of the Arabian peninsula. However, the Lebanese
cultural setting can be seen as an extension of that of the north eastern region of the Arab
World or what is also referred to as the Levant and greater Mesopotamia. Thus it may be
reasonable to assume that the cultural background of the Arab sample is the culture of the
north eastern Arab region and perhaps, to a lesser extent, that of a pan-Arab culture. The
fact that students were living in the relatively open society of Lebanon and enrolled in local
American universities may not be sufficient to radically extract them from their larger

cultural background.
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Implications of the Study

The results of the present study support the conclusion of the many studies
reviewed in Chapter Two that culture can influence the way we access and organize
information. In the context of the present study the findings may indicate that a cultural
background can influence the preference for certain epistemic modes relative to others
which, in turn, influences how individuals, reared in that culture, selectively access
information and address issues. It would seem sensible to take such a cultural epistemic
orientation into consideration when dealing with educational material and teaching styles
and strategies in cross-cultural contexts. There are several areas where the awareness of
an epistemic orientation of a cultural group at a macro level might have direct educational

implications at the micro level:

1. Developing curricula intended for non-North American cultural populations. For
example, the differential reliance on analogy and metaphor, on a comprehensive
global or theoretical model, or on naked factual information at the level of
organizing, introducing and presenting the material, may be guided by an
awareness of an epistemic orientation of the targeted population of potential

learners.

2. Understanding and evaluating the expression and performance of foreign students.

An awareness of a generalized epistemic orientation will foster a more objective
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understanding and evaluation of foreign students' performance and the appreciation

of alternative ways of thinking.

Sensitizing teachers and professors going to work in other countries to the epistemic
impact of their teaching style. For example, a concrete pragmatic approach to social
problems that circumvents social values and broader sociopolitical or ideological

implications may not be well-received in an Arab university.

Delivery of educational and training programs that originate in one cultural milieu
and are subsequently translated and adopted by another. For example, whenever
North American programs are adopted by Arab groups, the method of delivery
could be adapted to a rational epistemic style. Accordingly, it may be a good idea
to commence with an initial global picture, which establishes the "ground” before
moving to the "figure," and which uses facts to establish general assumptions and

work deductively from those assumptions.

The general implications of styles on education such as in relation to student
learning and thinking strategies, vocational selection, and placement were
addressed by (e.g., Messick, 1984; Sternberg & Grigorenko, 1997) and noted in
chapter two. Epistemic styles can also have learning and adjustment implications
at the workplace. A pmticuiar work setting where epistemic styles can have

significant implications is that of research departments dealing with social
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problems and employing the disciplines of social sciences. The dominant
epistemic style of a researcher can become a crucial factor in the manner a
problem is conceptualized, in the selection of methodological approaches, in
devising intervention strategies, and in the interpersonal conflicts that ensue.
Therefore, in the interest of minimizing bias and conflict, it becomes necessary to
make researchers aware of their epistemic orientations and of the intellectual and

interpersonal implications of these onientations.
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Appendix A KAMI Instruction Page

KNOWLEDGE ACCESSING MODES INVENTORY (KAMI)

Instructions: On this K.A.M.1. response sheet,
you are to describe the way vou see yourself
most of the time and in most situations. For
each question, three statements are offered.
The statement that comes closest to describing
you is rated m , your first choice in other

words. Of the remaining two statements, the
one that comes closest to describing you is
rated your second choice. And of the three
statements, the one that is the least descriptive
of you is rated. your third choice.

Remember, the neither a

personality test nor a test of mental abilities.

inventory is
There are no right or wrong answers.

Example:
The most important factor for successtul
learning is:

(]

a) good teaching
b) appropriate materials

¢) motivation
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Appendix B GSD Instruction Page

GREGORC STYLE DELINEATOR™
RESEARCH INSTRUMENT

tions and suggestions:

DIRECTIONS

Before starting with the word matrix on the next
page, carefully read all seven of the following direc-

1. Reference Point. You must assess the relative
value of the words in each group using your SELF
as a reference point; that is, who you are deep
down. NOT who vou are at home, at work, at
schaol or who vou would like to be or feel you ought

to he. THE REAL YOU MUST BE THE

REFERENCE POINT.

2. Words. The words used in the Gregore Style
Delineator matrix are not parallel in construction
nor are they all adjectives or all nouns. This was
done on purpose. Just react to the words as they are

presented.

Example

3. Rank. Rank in order the ten
sets of four words. Put a 4" in
the box above the word in each
set which is the best and most
powerful descriptor of your
SELF. Give a “3" to the word
which is the next most like vou, a
*2" to the next and a 1" to the
word which is the least descriptive
of your SELF. Each word in a set
must have a ranking of 4, 3, 2 or
1. No two words in a set can have
the same rank.

4 = MOST descriptive of you
1 = LEAST descriptive of you

4. React. To rank the words in a set, react to your
first impression. There are no “right” or “wrong”
answers. The real, deep-down you is best revealed
through a first impression. Go with it. Analyzing
each group will obscure the qualities of SELF sought
by the Delineator.

5. Proceed. Continue to rank all ten vertical columns
of words, one set at a time.

6. Time. Recommended time for word ranking: 4
minutes.

7. Start. Turn the page and start now.

Lxt
M
L

3

stars

]

clouds
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1.

10.

11.

12,

13.

Supplemental Data Sheet

Your age:

. Your sex:

. Your major:

. Years completed:

(at university)

. Country of birth:

.. Your native language:

(mother tongue)

. Language most frequently

used now:

If born in Canada, have

you lived ouiside Canada
for long periods of time
(over 3 years)?

If you answered "Yes"
to #8, how long was the
period?

In which country was the

period spent?

Years Months
Male Female
Yes No

I1f born outside Canada, how

many years have you been

living in Canada?

What is your intended
career?

What other languages
(besides your mother-
tongue) do you speak?
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Appendix D

F P ges for GSO scales by discipline snd sex.
Canadian s (] Arsb sample
GSD Scales Male % Female % Total % Male % Femate % Total %
Engineering Social science Health Sclence
Concrete Sequential
High 436% 19.7% 67.3% 52.0% 4™ 57.5% 39.8% 126% 52.4% 153% 306% 48.0% 78% 41.0% $5.4% 29.8% 18.3% 4T.0%
Moderate 26.2% 56% 31.8% 33.9% 83% 40.2% 359% 10.7T% 46.6% 11.3% BT 50.0% 92.0% 26% 42.4% 20.0% 31.3% 51.3%
Low oM o0% 0.9% 24% 0.0% 24% 1.0% 00% 1.0% 08% I 40% 00% 22% 22% 00% 0% 0%
Total 15.7% 243% 100.0% 89.0% 11.0% 100.0% 78.7T% 213% 100 0% 27.4% 726% 100.0% 17.4% 82.6% 100.0% 498% 50.4% 100.0%
Abstract Sequential
High 24.3% 11.2% 35.5% 4.6% 55% 402% 136% 9T% 23.3% 12.1% 2866% 8% T% 20.7% 203% 27.0% 200% 47.0%
Moderate 51.4% 13.1% 64 5% 54 3% 5.5% 59.0% 81.2% 138% T4.0% 14.5% 48.0% 80.5% 10% 576% 65.2% 226% 304% 53.0%
Low 0.0% 0.0% 0.0% 0.0% o0% 00% 1.9% 00% 1.9% 0.8% 0.0% 0.8% 1.1% 43% 54% 0.0% 00% 0.0%
Total 5.1% 24.3% 100.0% 89.0% 11.0% 100.0% 76.7% 223% 100.0% 2T4% 72.6% 100.0% 17.4% 826% 100.0% 496% 50.4% 100.0%
Abstract Random
High 16.8% 8.4% 252% 157% 0.8% 15.T% 456% 8.7% 54.4% 73% 28.3% 43.5% 6.5% 45.T% 52.2% 7.8% 23.5% N
Moderate 41.7% 14.0% 61.7% 87.7% 10.2% 79.0% MNA% 138% “m 18.1% 28.3% 52.4% 98% B 45.1T% 30.1% 28.1% 5.2%
Low 11.2% 19% 13.1% $3% 0.0% 3% 0.0% 10% 1.0% 40% 0.0% 40% 1.4% 1.1% 2.2% 206% 0.9% 3.5%
Total 75.1% 24.3% 100.0% 89.0% 11.0% 100.0% 76.7% 23% 100 0% 271.4% 728% 100.0% 17.4% 826% 100.0% 496% S0.4% 100.0%
Concrete Random
High 29.9% 3T% 336% 37.0% 63I% 43.3% 21.2% aT% I50% 9.7% 19.4% 200% 43% 250% 20.3% 130% 16.5% 208%
Moderate 45.80% 17 8% 63 6% 48.8% 4% 535% 43T% 146% 58 3% 17.1% 51.6% 69.4% 13.0% S2.2% 85.2% N 33.0% 87.0%
Low 00% 2.0% 23% 1% 0.0% JI% 58% 0.0% 50% 0.0% 1.6% 16% 0.0% 5.4% 5.4% 20% 0.9% 3
Total 75.1% 2403% 100.0% 89.0% 11.0% 100.0% 76.1% 233% 100.0% 27.4% T26% 100.0% 17.4% 826% 100.0% 496% 50.4% 100.0%
Fine Arts Science Business
Concrete Sequential
High 50% 7.5% 12.5% 268% 10.4% 21.1% 0% 202% 54.3% 14.9% 30.7% 456% 22.1% N S4.0% 30.3% 29% 57.2%
Moderate 250% 52.5% T1.5% 158% 57.9% TIT% 1.1% 10.1% 19.1% 18.4% 38.0% S4.4% 202% 24.0% 4“4.2% 25.5% 152% 40.T%
Low 2.5% 7.5% 10.0% 0.0% 53% 53% 23.4% I2% 266% 0.0% 00% 0.0% 0.0% 1.0% 1.0% 0.7% 14% 2.1%
Total 32.5% 67.5% 100.0% 10.4% 81.6% 100.0% 58.5% 41.5% 100.0% 3% 66.7% 100.0% 43.3% 56.7% 100.0% 58.8% 43.4% 100.0%
Abstract Sequential
High 15.0% 2.5% 17.5% 28% 15.8% 10.4% 20.T% 85% 2% 18.4% 21.2% 456% 13.5% 10.% Ei R, 35.2% 22.8% 51.9%
Modernte 17.5% 55.0% T25% 15.8% 85.8% 81.6% 1.1% $.1% 2.1% 140% 39.5% 53.5% 208% 00% 208% 2.4% 20.7% 42.1%
Low 0.0% 10.0% 10.0% 0.0% 0.0% 0.0% 28.1% k1R 606% 0% 0.0% 0.9% 0.0% 85% 30.5% 0.0% 0.0% 0.0%
Total 32.5% 67.5% 100.0% 18.4% 81.6% 100 0% 58 5% 415% 100.0% NI% 8.T% 100.0% 43.3% 56.7% 100.0% S5.6% 43.4% 100.0%
Abstract Random
High 15.0% 50.0% 850% 26% 395% 21% 26% 255% 35.1% 7.0% 2% $41.2% 8T% 23.4% M 76% 15.9% 23.4%
Moderate 17.5% 17.5% 35.0% 15.8% 42.19% 57.9% 41.5% 18.0% 57.4% 246% IN6% 56.1% TN 0.86% 62.5% 02% 2.2% 32.4%
Low 00% 00% 0% 00% 0.0% 0.0% T4% 00% 74% 18% M 26% 2.0% 2% 5.0% @29% 14% “1%
Total 32.5% 67.5% 100.0% 18.4% 81.6% 100.0% 58.5% 41.5% 100.0% 33.3% e8.T% 100.0% 43.3% 58.7% 100.0% 58.6% 43.4% 100.0%
Concrete Random
High 15.0% 47.5% 62.5% 10 5% 42.1% 52.6% 22.3% 138% 36.2% 10.5% 14.9% 25.4% 154% 12.5% 27.9% 17.2% 9% 26.4%
Moderate 150% 200% 35.0% 7.9% 39.5% 4T74% 33.0% 21.1% 60.6% 219% 6% 246% 28.9% 20.4% 1.3% IM™ 34.5% T24%
Low 25% 0.0% 25% 0.0% 0.0% 0.0% I 00% A 0.9% 49.1% 50.0% 1.0% 48% Se% 14% 2.1% 4%
Total 32.5% B7.5% 100.0% 18.4% 81.8% 100.0% 58 5% 41.5% 100 0% 3.3% 8. T% 100.0% 43.3% 58.7% 100.0% 56.6% 43.4% 100.0%
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Correlation Matrices between KAMI and GSD Scales for Arab and Canadian samples.

Appendix E

Scales Rational __Empirical __ Noetic (o AS AR CR Age
Rational 1.00

Empirical 037 1.00

Noetic -0.68" -0.43* 1.00

Concrete Sequential (CS) 0.24* 0.21* -0.40™ 1.00

Abstract Sequential (AS) 0.41* -0.05 -0.36" 0.17° 1.00

Abstract Random (AR) -0.33" -0.12 0.41" -0.57* -0.53*" 1.00

Concrete Random (CR) -0.26" -0.04 0.29" -0.56* -0.51* 0.00 1.00

Age 0.02 0.04 -0.06 0.03 0.02 -0.05 0.01 1.00
Scales

Rational 1.00

Empirical -0.28" 1.00

Noetic -0.71" -0.47" 1.00

Concrete Sequential (CS) 0.33" 0.21* -0.45" 1.00

Abstract Sequential (AS) 0.39* 0.10 -0.43" Q.27 1.00

Abstract Random (AR) -0.41" -0.19* .51 -0.60" -0.61* 1.00

Concrete Random (CR) -0.26™ -0.11 0.32" -0.67 -0.52* 0.14 1.00

Age 0.07 -0.01 -0.06 -0.03 -0.07 0.01 0.07 1.00

NB. * Significant at 5% level; ** Significant at 1% level.
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Corralation matrices. Refationships between KAM! and GSD Scales by gender.

Appendix F

Scales Rational __Empirical __ Noetic CS AS AR CR Age
Rational 1.00

Empirical -0.30 1.00

Noetic 0.71 0.46 1.00

Concrete Sequential (CS) 0.24 0.28 -0.53 1.00

Abstract Sequential (AS) 0.38 0.11 0.43 0.27 1.00

Abstract Random (AR) 0.39 0.18 0.50 -0.59 0.59 1.00

Coancrete Random (CR) 0.31 0.21 0.48 0.7 0.87 0.21 1.00

Age 0.08 -0.00 -0.06 -0.03 -0.07 0.01 0.09 1.00
Rational 1.00

Empirical -0.32 1.00

Naoetic -0.68 -0.47 1.00

Concrete Sequential 0.28 0.10 -0.33 1.00

Abstract Sequentis| 0.34 0.04 0.34 0.28 1.00

Abstract Random -0.36 0.14 0.44 -0.83 -0.58 1.00

Concrete Random -0.22 -0.00 0.20 -0.83 0.53 0.13 1.00

Age 0.11 <0.02 -0.09 -0.02 -0.05 0.02 0.04 1.00
Rational 1.00

Empirical -0.39 1.00

Noetic 0.7 -0.38 1.00

Concrete Sequential 0.19 0.19 0.33 1.00

Abstract Sequentiaf 0.45 0.12 -0.36 0.12 1.00

Abstract Random -0.29 -0.03 0.31 -0.54 -0.852 1.00

Concrete Random -0.32 -0.08 0.36 0.59 -0.52 0.06 1.00

Age -0.04 -0.00 0.04 0.03 -0.09 0.02 0.07 1.00
Rational 1.00

Empiricat 0.41 1.00

Noetic -0.62 0.47 1.00

Concrete Sequential 0.24 0.21 0.41 1.00

Abstract Sequential 0.33 -0.00 0.32 0.19 1.00

Abstract Rasdom 0.29 0.18 0.41 -0.58 -0.83 1.00

Cancrete Random £0.23 0.08 0.26 0.58 -0.52 0.01 1.00

Age 0.03 0.08 0.08 0.01 0.07 -0.02 -0.08 1.00

NB.: Coefficient values of 0.19 or greatsr are significantat (p<.08) level.
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Appendix G

Mean, Standard deviation and Correlation matrices. KAM! and GSD scales for Arab sample by second language of high school and gender.

Scales Rationai _Empirical Noetic CS AS AR CR Age

Arab Females Enghish Education (N= 213

Mean 63.38 61.66 54.95 25.27 25.39 25.56 23.78 21.15
Standard Deviation 10.20 7.83 10.54 4.63 427 4.37 477 4.09

Rational 1.00

Empirical 0.34 1.00

Noetic 0.71 0.42 1.00

Concrete Sequential (CS) 0.24 0.23 -0.40 1.00

Abstract Sequential (AS) 0.47 0.18 -0.33 0.18 1.00

Abstract Random (AR) -0.33 0.06 0.36 -0.59 0.52 1.00

Concrete Random (CR) 0.35 0.02 0.35 0.58 .59 0.12 1.00

Age -0.03 -0.00 0.03 0.08 0.13 -0.04 0.09 -0.03
Araty Females French Education (N:= 119

Mean 62.50 60.61 56.89 25.85 25.64 25.00 23.70 21.08
Standard Deviation 11.18 8.44 10.64 5.06 4.04 4.58 4.71 1.82

Rational 1.00

Empirical 0.48 1.00

Noetic -0.70 0.29 1.00

Concrete Sequential (CS) 0.12 0.13 0.23 1.00

Abstract Sequential (AS) 0.44 0.03 -0.45 0.01 1.00

Abstract Random (AR) 0.23 0.01 0.24 0.47 -0.51 1.00

Concrete Random (CR) £0.27 0.12 0.39 <0.61 -0.38 0.03 1.00

Age -0.07 -0.01 0.08 0.09 0.04 0.02 0.03 Q.07
Mean 66.90 82.61 50.49 26.89 28.74 22.12 24.24 21.94
Standard Deviation 9.58 8.64 10.07 4.50 4.07 4.87 4.83 5.41

Rations! 1.00

Empirical -0.41 1.00

Noetic -0.681 -0.48 1.00

Concrete Sequential (CS) 0.24 0.22 0.42 1.00

Abstract Sequential (AS) 0.27 0.05 0.31 0.21 1.00

Abstract Random (AR) 0.21 0.17 0.35 0.53 0.54 1.00

Concrete Random (CR) 0.25 0.07 0.30 -0.55 -0.52 -0.04 1.00

Age 0.04 0.06 0.08 0.00 0.10 -0.03 .08 0.04
Mean 66.81 62.89 50.30 21.34 26.03 22.22 24.41 21.72
Standard Deviation 9.87 .40 10.28 4.87 4.01 4.92 4.59 1.88
Rational 1.00

Empirical 0.39 1.00

Noetic £.63 0.47 1.00

Concrete Sequential (CS) 0.24 0.19 0.39 1.00

Abstract Sequential (AS) 0.45 0.10 0.34 017 1.00

Abstract Random (AR) 0.4 0.12 0.5 0.62 -0.51 1.00

Councrete Rsndom (CR) 0.20 0.01 0.18 0.57 0.51 0.08 1.00

Age 0.02 0.18 0.14 0.08 -0.09 0.01 0.01 0.02

NB.: Coefficient values of 0.19 or greatsr are significant st (p<.05) level.
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Appendix H

Frequency distribution of the Arab and Canadian samples stratified according to KAMI styles.

Arab sample
KAMI Style Female Male Total Style % Dominant style %
ERN 62 81 143 22.70% ¢
ENR a5 21 56 8.89% 31.59%
NER 44 12 56 8.85% ¢
NRE 24 18 42 6.67% 15.56%
REN 112 142 254 40.32% ¢
RNE 38 41 79 12.54% 52.86%
Total 315 315 630 100.00%

Canadian sample

Female Male Total _ Total%
ERN 60 7 131 25.44% T¢
ENR 44 2 66 12.82% 38.25%
NER 54 18 72 13.98% ¢
NRE 30 13 42 8.16% 22.14%
REN 73 90 163 31.65% &
RNE 27 14 41 7.96% 39.61%
Total 288 227 515  100.00%

Note: The sample is slighity reduced because some did not fall into any above dominant styles.
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Appendix |

Distribution of top 10 and bottom 10 percent on each mode.

Rational mode

Top 10% Bottom 10%
N Percent '

REN 106 79.70% ENR 46 44.66%

RNE 3 2.26% NER 57 55.34%

RE/N 24 18.05%

Total 133 100.00% N 103 100.00%

Empirical mode

ENR 35 27.13% ENR 3 2.61%

ERN 89 68.99% NER 9 7.83%

ER/N 2 1.55% NRE 45 39.13%

REN 3 2.33% REN 5 4.35%
RNE 53 46.09%

Total 129 100.00% Total 115 100.00%

Noetic mode

NRE 38 29.69% REN 106 73.61%

NER 85 66.41% RNE 2 1.39%

NR/E 2 1.56% NER 1 0.69%

ENR 1 0.78% ENR 35 24.31%

RNE 2 1.56%

Total 128 100.00% Total 144 100.00%
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Appendix J

Université d’Ottawa - University of Ottawa

Faculté d’éducation Faculty of Education

January 24th 1997

Mr. Alexander Abdenur,
P.O. Box 201

Station B ,
Ottawa Ont., KIP 6C4

Mr. Abdenur,

The Ethics committee has received your answer to its
concerns, and therefore gives your research project "The Impact
of Cultural Background on Epistemic Orientation" full approval

for the duration of one year.

With regards and best wishes of success,

FANCPPRY

Aline Giroux, chair.

145, rue jean-facques-Lussier C.P. 450, Succ. A 145 |ean-Jacques Lussier St., P.O. 8
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