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ABSTRACT
A SEARCH FOR ALTERNATIVE THEORY FOR "COGNITIVE STYLE"
By

James Hodges Emery

The concept of cognitive style is examined in general, and
particularly the style defined by H. A. Witkin and colleagues.
Placing cognitive styles in the context of cross-cultural teaching,
a summary of the levels of adaptation from Ward (1973) 1is used, this
requires transformation in terms of language, vocabulary level,
illustrative material, pedagogical expectations of the learners,
world view and cognitive style. World view is examined, and found
to be very amorphous, at times being equated with culture, or
personality, metaphysics or religion of a society, and at times
equivalent to cognitive style. The concept of style in general
is examined and found similar to typologies with their long history
of use in psychology. Cognitive styles are classified as perceptual,
conceptual or categorical and thinking. Four of the most elaborated
dimensions frequently classified as styles are examined in more
detail, the Rigid-flexible and dogmatism scale of Rokeach, the
cognitive controls of Gardner and associates, the convergent-diver-
gent production of Guilford, and the field independence-dependence

of Witkin (FID).
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The FID dimension is examined in detail. There has been
criticism of this work by a number of students of psychology,
regarding the definition and statements of the theory, its terms,
regarding the validity of the measures, and the interpretations
due to the low shared variance. It becomes evident that due to
the vagueness and ambiguity of the terminology, due to the tendency
to import natural language connotations into the interpretation,
and the relatively low shared variance on replications, it is im-
possible to know what is being tested. The most appropriate in-
terpretation would appear to be that of Gardner et al. (1960), that
FID is a function of attention and the ability to shift attention.
However, this is not consistent with the definition of Witkin. It
is pointed out that Gardner's factor analysis yields a definition
that is the logical intersection of a set of factors, Witkin's the
logical union. Due to Witkin's form of definition, the measures
are inevitably correlated with a large number of other tests. There-
fore the utility of the concept is seriously weakened until this
issue, as well as the others is resolved. In the light of the
problems presented, and the fact that the same tests are used to
define abilities, as well as the fact that this type of testing
yilelds a static image of cognition, it is suggested that a more
appropriate approach would be in terms of an information processing
model which easily accommodates the information available for
cognitive styles.

The problem of cross-cultural applications of style measures

is examined. Notable among the problems are the difficulty of
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translation and attaining an understanding of the task for subjects
in an unfamiliar testing situation. Using the concept of attention,
style studies are interpreted in the cross-cultural context, and

some suggestions made for teaching and research.
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CHAPTER I

THE PROBLEM OF "COGNITIVE STYLE" IN CROSS-CULTURAL TEACHING

If the educational enterprise is concerned with learning, it must
orient itself to the constraints and nature of its material. Learning
is an internal process in the individual and, as such, depends on the
internal desires, goals, activities and cognitive capactities of the
learner. Those who are charged with education, however, have within
their power only external conditions. The problem of the teacher is,
therefore, to arrange the circumstances, context and conditions most
appropriate to the learner. The context includes the following: a)
conditions that enhance motivation, b) provision of information in a
form appropriate to the learner and c) provision for the opportunity

to assimilate and use the information.

Motivation

Motivation is generally considered at two levels, (except by
strict behaviorists), as extrinsic or intrinsic. Extrinsic motivation,
the provision of rewards or punishment, are clearly within the power
of the teacher. But contrary to the behaviorists, there are large
areas of complex learning where extrinsic motivation is not appropriate,
and may even be counterproductive. On the other hand, the teacher does
not have direct access to provide intrinsic motivation. In this case

there can be some selective process so that motivation is matched with



curriculum or where motivation exists but is low, some strategies

might be used to heighten it.

Information and Assimilation

While motivation is of prime importance, its inaccessability does
not lend it to manipulation. The main effort of the teacher is, there-
fore, directed at the other two aspects of the learning context, the
information, its form and the provision for assimilation and use. 1In
order to carry this out it is necessary to specify what information is
to be transmitted, and the form in which it is to be transmitted or
communicated must be arranged. The requirements of appropriate infor-
mation, appropriate form, and adequate means requires a knowledge of
the way an individual learns, the state of his bresent understanding,
his modes of thinking and other personal characteristics. This is to
say that the design and operation of an appropriate learning system
must be based on the characteristics of the subject matter to be
learned, the characteristics of the individual learner and of the
learning process, and the capabilities of the modes of teaching

available to carry out the task.

Cognitive Learning as Focus

The focus of the present study is on the learner, the learning
process, and the modes of teaching within the constraints of the sit-
uation. Learning will be considered as basically a cognitive process.
This is to say that the cognitive processes, from the stimulus of the
sensory networks of the individual, to the responses made, and the
implication these processes have for the practice of teaching are to

form the subject of inquiry. This is not to say that the affective



results of teaching are not important. But if cognition includes the
perception and processing of cues by the person, any external stimulus
that changes the affective state must be processed cognitively before
it produces a response. The affective response is part of the total
response. Therefore, while the present focus is on the cognitive, it
is understood that in fact affective states and cognitive processes

cannot be isolated, as will subsequently appear.

Orientation and Scope of Scope of Study

"Cognitive style' is one construct that is presently being investigated
extensively as a key to understand cognition generally as well as across
cultures, and also as a method of matching teachers and students for
optimum learning. At the same time a number of important criticisms
have been made regarding the presuppositions, the theoretical formulation,
the testing and interpretations of the data. Due to the fact that these
critiques have not been analyzed and evaluated, but ignored, the value
of on-going research is very questionable. Therefore the present study
is directed toward an evaluation of the "cognitive style" literature, an
examination of the theoretical foundationg, statements, tests, and
correlations with other variables in order to provide a solid foundation
for further work. It will become evident that the present status of the
concept of 'cognitive style" is very weak, its definition vague, and
presently it is not known what is being measured. In light of this
finding, a modified interpretation is suggested, and some implications
from this interpretation are drawn for cross-cultural research and
teaching. It is well to point out here that most cross-cultural work

does not seriously seek to sample the practices of a society, but tries



to characterize a complex non-Western soclety along simple and ill-defined
dimensions. Individual differences are not considered. Western society

is taken as an unexamined norm.

Problem of Cross-Cultural Education

The problem of cross-cultural education has become critical in
recent years. As colonial governments set about to rule around the
world in the last century, educational institutions and systems were
organized to provide the civil servants necessary in each country. The
graduates became the clerks and workers in government and business
organizations. Since there was power and prestige to those in positions,
education became the process by which tribal, peasant, and nomadic
peoples acquired the language and skills necessary for these jobs. The
technical and scientific knowledge required was generally quite limited,
so that the acquisition of a Western language and customs were the real
objectives. The model of Western liberal education served well for
this. The amount of knowledge of specific subject matter, such as
history and literature was relatively secondary, since much of the
specific practices and regulations in government and business were
learned quickly on the job. There was a great faith in the power of
education to transform people and to "civilize" them. The holder of a
certificate had access to jobs and position that were generally to be
desired. Since schools frequently had students from several language
areas, little was done to adapt the teaching and materials to fit the
specific needs of the student. It was expected that the student would

change and adapt to fit the system.



Educational Expectations

More recently the expectations of education have been enhanced in
the Third World. With the coming of national independence, many more
educated people were needed, and universal education was seen as the
way to create modern, prosperous nations. On the level of individuals,
education was the door to the modern world, to wealth, prestige and
power. The result has been that large numbers of persons have made
great sacrifices in order that their sons and daughters might be edu-
cated, only to find that after all was done, jobs were scarce, power
and prestige did not automatically accrue to the certificate holder,
and frequently formal education had prepared them for jobs that did
not exist, or for which access depended on other than educational

credentials.

Adapting Education

At the same time, the individual in each country wants to be
respected as a person. Many countries have newly come to appreciate
their own cultural heritage, and to deny that all history of importance
occurred around the Mediterranean or the North Atlantic. If each
culture and individual in it is to be respected, then education must be
adapted to the needs of individuals, and their uniqueness and the

uniqueness of their culture are to be respected.

Questions for Education
Because of these factors, the problem of education has become
critical. On the one hand, what kind of education should be provided

for people of the Third World? How is it to be made to fit their



needs, so that the graduates may be productive and useful citizens?
What is needed to provide for the development of each country? On

the other hand, once it is clear the type of education needed, and the
information to be learned is decided, how can the education process be
adapted to be the most effective in helping the learner acquire the
skills and information they need to function? Of particular interest
in the present study is the preparation of people who will be directly

involved as change agents in local communities.

Western Orientation to Curriculum

In the past, much of the curriculum and methods have been taken
from the West. Much of the content had little relation to the life of
the students, so understanding was not very important. Teachers
frequently came from the West and had little or no knowledge of the
student's 1life and culture. Much of what was taught was culture
specific to the Western world, and of no importance, or even sometimes
counterproductive, in its Third World setting. The requirements that
vocational students in Africa learn the syllabus of the City of London
Guilds, learning to build fireplaces in Khartoum, and the use of wall-
paper in the humid tropics are just two cases that could be multiplied

by any observer of the Third World education (Hanson 1965).

Do People Think Differently?

Other studies of real importance to any technological society such
as mathematics or the natural sciences are considered by the students
to be so difficult that they strive to avoid the subjects. Their

teachers did the same, so have little comprehension of the disciplines.



They teach so the student can pass the examinations if he can memorize

a certain minimum of material. Western languages, particularly French,
English, Spanish or Portuguese are the trade languages, but millions

of persons use local languages for most purposes. Nevertheless, all
teaching is done in the Western languages. If one seeks to understand
the difficulties that the student has, an old debate is revived. Do

the students not understand simply because the medium of instruction

is unfamiliar, or do they think differently? 1Is the problem of learning
due to merely different concepts than the ones that are current in a
given culture, or do different people acquire concepts differently, are
their ways of combining concepts different from those of the West? For
instance, it is frequently heard that in the thought of the Far East
there is not the dichotomous division in analytic thought that character-
izes the West. Instead of finding the truth as one or the other of

alternatives, it may be both-and.

Anthropological Attempts to Answer

There have been a number of attempts to resolve the issue in the
anthropological literature. The concept of "primitive mentality" was
raised and today it is generally conceded that all people fall essentially
within the same range of mental capacity. There may be some evidence
for iﬁtelligence being genetically based, but it is very difficult to
disentangle the genetic effects from the effects of diet and of sociali-
zation. Since it is presumed that those with higher intelligence are
able to move to positions that provide better nutrition and a more
adequate social enviromment for their children, and since nutritional

and social factors may contribute so much to the variance registered



in the tests, it may be impossible to separate the variables (Layzer

1975; Heron 1968).

How do People Think Differently?

What then are the differences that exist between different peoples?
Do some people think in images, while other think in concepts? Do some
people think using processes different from the typical modes of induc-
tion, deduction, analogy and syllogistic reasoning? Do the tendencies
to use these differ predictably? Are there differences that are of
such a nature and magnitude that they justify the creation of teaching

materials and strategies to cope with them?

Psycholinguistic and Psychological Approaches

There are a number of ways one can approach the problem of making
cross-cultural comparisons of thinking. Cognitive anthropologists
have studied the categorical or semantic hierarchies that exist in
different languages. Some psycholinguists have postulated a funda-
mental transcultural "deep structure" to all language that would permit
translators to analyze a linguistic unit like a sentence to that level
of coding, and then by using a series of transformations, reconstruct
the sentence in the target language. It is assumed that mental struc-
tures are similar to these linguistic 'deep structures". A number of
efforts have been made to study the methods of categorization of a
given culture and to relate these to mental structures. Other studies
have concentrated on finding the presence or absence of mental struc-
tures and processes studied by dominant schools of psychology, such as

those of Freud and Piaget. A further recent approach has been through



the concept of cognitive styles, which will be the focus of this

study.

Levels of Functioning

One way to approach the problem is to sort out the levels of
functioning in a society, and the types of transformations that would
be necessary to adept teaching strategies from one culture or society
to another. Ward (1973) has divided these into six categories or
levels:

Level 1: Translation (language)

Level 2: Adjusting the vocabulary (to make the reading level of
the adapted material match that of the original).

Level 3: Changing the illustrations to refer to local experiences.
Level 4: Restructuring the instructional procedures implied and/or
specified to accommodate the pedagogical expectations of

the learners.

Level 5: Recasting the content to reflect the local world-and
life views.

Level 6: Accommodating the learning styles (''cognitive styles')
of the learners.

Levels 4 to 6 not well Analyazed

The first three levels are quite clear and one believes to be
beyond debate. The real question arises with respect to the final
three. Level four of educational expectations will receive a minimum
of discussion, level five, world view, will be treated at somewhat
more length, for it coalesces to some degree with the last, level six,
cognitive style. Cognitive style is the focus of the present study.
Much research has been carried out with respect to cognitive styles,

and while there has been criticism regarding theory and testing, the
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major observation has been that the whole area has not been adequately
analyzed. An analysis is here made of the theoretical statements,

definitions, testing and interpretations of cognitive style studies.

Level 4

Regarding Level 4, it seems quite clear that there are specific
expectations of the context in which a person is to learn a given
subject matter in a particular society. This is to say, in our society
it is expected that English, history, mathematics and natural science
are to be learned in an institution called a school. If a person learns
outside the school, his learning may not be considered valid. In many
cases he cannot become certified to practice what he has learned, for
instance, in many professions where a license is required to practice.
The child that learns to read before coming to school creates problems.
Today it is expected that a young person will learn to drive a car in
school, an expectation that has changed completely in the last gener-
ation. But few expect to learn to be masons, or mechanics, or electri-
cians in a school. None expects to learn a mother tongue at an
institution organized especially for that purpose. In other societies
the expectations are different, but they exist, and are very strong.
For instance, to become a shaman among the Mayan Indians requires a
long apprenticeship to an experienced shaman, probably the individual's
father or grandfather. In recent years the traditions of Western
schooling and their relation to social and economic advantages have
served to create educational expectations of schools and institutional
learning in many areas of the world where formerly most if not all

teaching and learning was carried out by informal modes. It is within
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this institutional complex that much of the present conflict arises.

It is not basically an issue of what is expected of an institution as
institution that creates difficulties, but the type of thinking required
by the modern technological society that the institution fosters that
produces conflict. Schools require a kind of mental activity that
places a heavy emphasis on the ability to analyze and separate attribues
and specific abstract characteristics of information, and to relate
these elements. Thus while educational expectations differ from culture
to culture, and must be taken into consideration, the issues of '"world
view" and "cognitive style" are more important and more highly

interrelated.
World View

The concepts of '"world view" and "cognitive style" at first sight
would appear to relate to two quite different and easily distinguishable
aspects of a person's thought world. As we shall see, it is not possible
to define such a neat division. As Ong observes:

World view is an illusive term, but when we speak of
someone's world view in any of its senses, we do not simply
mean the world impressing itself upon his passive receptors,
sensory or intellectual. A person does not receive a world
view, but rather takes or adopts one. A world view is not
a datum, a donmné, but something the individual himself or
the culture he shares partly constructs; it is the person's
way of organizing from within himself the data of actuality
coming from without and within. A world view is a world
interpretation. (Ong 1969:634)

What ie a World View?
The term world view is used extensively in anthropological and

other works, but usually it is taken for granted that everybody knows
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what it means, or a definition is given that seems to be satisfying but
helps little if one is trying to pin down the specific items involved,
or actually to describe the world view of a particular culture. For
instance, Hoijer (1962:266) relates language to culture by saying that
"all cultural systems (including language) refer back to the unformulated
metaphysics that serve as the raison d'etre of the culture as a whole."
Redfield (1955:86) refers to the "outlook on life" or world view as

"the whole meaningful universe seen from the inside view.'" Later he
calls it "the natives conception of the cognitive along with the normative
and affective" (1955:88). 1In these passages the world view essentially
covers all aspects of mental activity as seen from an insider's point
of view, an emic stance. Redfield contrasts the idea of world view
with that of "ethos," a people's "organized concept of the Ought,"

and the '"national character" as the modal personality type of the
culture (1953). Of course, if the world view includes the normative,

it also includes the Ought, the "ethos,'" though he states elsewhere
that the ethos is the outsider's view of the culture's values, the

etic interpretation. He goes on to say that a thinking person's world
view is his cosmology, presumably a formulated understanding of reality,
quite similar to Hoijer's concept that a world view is a metaphysics

of a society. This metaphysics is then the basis on which decisions
are made by the individuals, and it should be possible to deduce the

world view of a people from the decisions and actions they take.

Ethos and Themes
In order to simplify the problem, certain schemes have been

proposed for characterizing a world view. One of the most prominent
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has been mentioned, that of "ethos." Proceeding from the assumption
that cultures are integrated wholes, systems that have typical modes
of responding in all areas of life, Benedict (1959) studied and
categorized cultures as fitting certain types, conceived of as con-
sistent patterns of thought and action. The two most discussed types
were the Dionysian and the Apollonian, the first being explosive,
annihilating the bonds of 1ife, and the latter as conforming to strict
laws. Further examination, however, reveals that most if not all
cultures are not really sufficiently well integrated to be able to
describe their characters along one dimension. Morris Opler (1945)
proposed that there would be, not one, but a number of "themes' that
control behavior in a given society. The level of integration depends
on how well these themes balance one another. This approach seeks to
specify a limited number of dominant principles that serve as the
basic postulates of a society, from which foundation, individuals
arrive at decisions. If some of these are at variance, there will be
certain areas of life which cannot be isolated from others and con-
flicts will appear, thus showing the degree of integration that exists

within the system.

Concept of Culture and World View
The same understanding of culture is common among sociologists.
Parsons (1957:131) expresses it saying

A culture is a . . . system. It must, that i8, have coherence
as a set of orientations which tie together the many particular
aspects of men's experience and needs . . . . We all know that
we cannot consciously hold contradictory beliefs without

strain . . . . The role of culture in human life implies

that men must be concerned . . . with the meaning of their
experience, that is, not merely with whether a given experience
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gratifies a wish or fills a need, or contrariwise involves
pain or deprivation, but also with the fit between the
expectations of experience which have been defined for
him in his culture and the actuality which he himself
experiences.
The tendency to integrate various aspects of culture is due to the
strain it produces in individuals when various aspects come into

conflict with each other in practice, and the effort of individuals

to reduce or escape these conflicts.

Language and World View
Hoijer (1962:266) as already mentioned, relates language to

culture as an expression of the metaphysics of the culture. As the
morphemes of a language provide a set of symbols that relate to the
basic concepts of a culture, there is an intimate interaction between
the two. Harvey and Schroder (1963:99) express it by saying

In a sense, one's system of concepts provides a nexus

through which one anchors oneself in space and time: in

terms of which one's very being is; without which one as

a receiving and appropriately responding organism would

not be,
making the "system of concepts' tantamount to a world view. The
difficulty arises when one tries to isolate the concrete premises
that express the world view. Greenberg (1954) concludes that there
are vague groupings of ideas, but that no overall world view can be
taken from language since it provides elements and rules that can
express many different philosophies. Greene comments after studying
the problem in terms of psycholinguistics that, "At present there appears
to be no generally satisfactory solution to this problem of making a

distinction between knowledge of a language and knowledge of the world"

and further says that linguists have not had much success in their
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analyses above the level of the sentence (1972:73). Due to this fact,
psycholinguistics can not make many sure statements about such high

level generalizations as those expressed in world view.

Normative and World View

Ethos and themes therefore are ways to delineate a specific world
view, and though they are usually formulated by outsiders (anthropolo-
gists), there seems to be no reason to consider them as different from
world view if, in fact, they do describe the underlying presuppositions
that are the springs for decision and action in a given group. The
Ought is the normative aspect of a culture and as Redfield defines
ethos, must be the internalized rules that come into play together
with a particular set of circumstancés to produce a given decision.
Thus they are also the unspoken premises or the metaphysics of a
culture, in short, a world view. 1In this respect it is curious that
anthropologists, who generally consider religion as relating to a
fictitious supernatural, and thus unreal, have concentrated so much
of their effort on religion. The reason may be related to the idea
that each group has its metaphysics and this is most completely and
purely found in its religious expression. Craig (1968:65) calls
religion the most typical aspect of a culture. Parsoans defines
religion or a religious system as 1) a more or less integrated set
of beliefs concerning entities which are "supernatural', sacred or
set apart. 2) A system of expressive symbols. 3) A set of more or
less defined activities, interpreted as important in light of beliefs,
but are from the point of view of instrumental interests of daily life

"useless." 4) It gives some sense of the "we" who share common
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beliefs and share in the system. And finally 5) it has the sense of
providing a relation to the supernatural that is intimately connected
with moral values. From these attributes of a religion it is apparent
that in some sense the religious system 1s the carrier of much of the
world view of a culture, and therefore in trying to understand the
culture it is necessary to come to terms with the religious system

and beliefs.

National Character

There have been other studies directed toward defining 'mational
character," which Redfield defined as a modal personality type. Two
of the most notable of these studies are Benedict's The Chrysanthemun
and the Sword (1946) and Salvador de Madariaga's Ingleses, Franceses,
Esparioles (1951). In Madariaga's study each national character is
typified by an expression which is unique in the language and cannot
be translated into the others, "fair play," "la raison," and "la
dignidad." 1In each case a whole constellation of attitudes, actions
and responses cluster around the expression, and differentiate these
characters. Again, as with ethos, or themes, these national character-
istics must be internalized cognitive structures of some type that
produce the typical reactions under certain circumstances. But do
these characteristics really pervade the culture, or are they only
expressions of ideals, what is considered to be right, again the
Ought? For instance, How does "la dignidad" which is so characteristic
of a don Quixote compare with the earthy, rather opportunistic Sancho
Panza in Cervantes' famous work? Clearly not all reactions or decisions

of any people can be described simply in one dimension. Inkeles (1961)
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has analyzed the concept and shown that national character is too
general a concept. It is often related to such things as child-
rearing techniques, to institutional patterns, cultural themes, it
becomes the reason for action and for racial psychology. As with
ethos and themes, studies of national character are suggestive--which
may be the problem with them--but not very useful for the task of

defining a world view.

Studies of World View

Mendelson. Some anthropologists have tried to define world view
for specific cultures, and the results are quite varied. Mendelson
(1953) studied a Tzutuhil village in highland Guatemala in order to
understand their world view, which he defined as "socially sanctioned
choices of emphasis in thought and behavior" (1956:509). 1In fact
what was studied was a certain religious scandal that had arisen
within the community. Certain isolated observations do seem to
indicate aspects of world view, for instance, the Indians are not
troubled by the conflicting ideologies of non-Indians around them as
orthodox Roman Catholics, Protestants, etc. but believe that they
must maintain their own customs and practice because if they do not,
they will be punished by the gods (1956:401). At the same time the
Catholic or Protestant can violate these same customs without fear,
because they do not touch them. These specific observations are
collected, but not formed into a cohesive system or world view,
perhaps they cannot be. But in the midst of it all one wonders why
religious practices specifically are chosen for observation, unless it

might be that they form the rationale that a knowledgeable person
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uses to justify his activities and it may be that this religious
formulation does come close to expressing the understanding people
have of the reality in which they live.

Kluckhohn and Leighton. Another more complete example of an
attempt to describe world view is found in Kluckhohn and Leighton's
The Navaho (1946). 1In the last chapter they attempt to summarize
the Navaho's view of life under nine heads or premises such as 1)
life is very, very dangeous, or 2) nature is more powerful than man.
The authors say that these nine are only "some" of the premises, and
give examples of conflicts that have arisen between administrators
and Navahos due to making decisions based on different cultural
premises, each of whom, the administrator or the Navaho, considers
his own premises "natural" and therefore universal. It is evident
that 1) these are very general rules that form the basis of many
of 1life's decisions; that b) the premises are generally completely
unconscious and unexamined, but accepted as the foundation on which
the universe functions; and that c) the ones deduced by an observer
are at best a limited set of a potentially very large number of
premises, and being unexamined, contradictory premises may never
have been brought into juxtaposition so that the opposition would
become apparent. These premises must be learned in some way, and be
stored in the memory of each individual, for while they are shared,
they only become apparent in the actual decisions and responses of
individuals, thus they are part of the cognitive baggage of the

individual.
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Studies of Psychologists: Rokeach
For the psychologist something similar emerges from the examination
of the way people function. For instance, Rokeach (1960:258) says,
For if a person's total belief system can be meaninfully
placed along a spectrum from open to closed, then this
total state of mind should be reflected in any area of
human functioning that requires that new systems be enter-
tained or formed.
Thus in order to discuss the degree to which people are open or closed
to accepting new structures or elements into their thinking, it is
necessary to recur to come background construct as "total belief

system,"

which must be made up of the premises on which a person
works, for these are, as unexamined beliefs, received and accepted,
not the fruit of conscious effort. Rokeach also sees these premises
as operating in all areas of human functioning, a total state of
mind.
We mean it to include each and every belief and disbelief
of every sort the person may have built up about the
physical and social universe he lives in. We mean it to
represent each man's total frame work for understanding
his universe as best he can (1960:35).
He further defines personality as "an organization of beliefs or
expectancies having a definable and measureable structure'" (1960:7).
The concept of culture as defined by Wallace (1969) as "a system of
cognitive structures” seems to bring us full circle, for in this
sense culture is equivalent to personality and to world view, or a

set of cognitive structures which form the basis for all mental

functioning in the cognitive, normative and affective activities.
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World View as Artifact of Visual Culture

At this point Ong (1969:75) raises an interesting question. May
it not be that the concept of world view itself is a figment of
Western man's world view? He says,

However we break it down or specify it, the term world view
suggests some sort of major unifying perception, and it
presents the unification as taking place in a visual field.
'View' implies sight, directly or analogously.

And, '"the universe for us is essentially something you can draw a
picutre of." He contends that this visual mode of understanding is

of recent origin, post renaissance, and even with printing we are

not completely freed from the former mode which was much more auditory

in preliterate society. The preliterate society uses a more "auditory

synthesis,'" as was expressed in harmony, with sound becoming the

equivalent to power. He goes on to say,

But I believe that another productive way to supplement our
concept of world view is to move from the concept of world
sense to the concept of world-as-presence. By presence I
mean the kind of relationship that exists between persons
when we say that two persons are present to one another.

In terms of presence we cannot achieve the precision we
achieve by resort to the visual imagination for models
representing the structures of consciousness. But by
thinking of the world as-presence we gain in immediacy

and in a certain kind of relevance. In the strict sense
only persons are real presences. A world conceived of

in terms of presence is a hominized world. Animism exists
in primitive cultures for a variety of reasons, no doubt,
but one reason would appear to be the relative emptiness of
the primitive universe. Since there are very few persons
around, personal presences are projected into the otherwise
empty world (1969:646).

Contraste between Subcultures
This contrast between world view and world as presence calls our

attention to the degree we perceive and think in visual terms in the
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western world, and how this conceivably leads to misunderstanding

even the inability to attribute reality to anything that is unseen,
and so to make many cultures incomprehensible. The difficulty non-
literate people have with two dimensional pictures would tend to

bear this out. School provides this experience for the first time

to many. As we shall see later, one of the types of perception
referred to as a style has to do with the perception of relatioms,
especially interpersonal relations that have been found in ghetto
situations, and may also be the key to some of the findings of studies

of non-Western people where they appear poor on analytical tests.

Conclusion

In conclusion then, the concept of world view is not very useful
as it stands, for we do not know whether other people have one. The
need for conceptual consistency may be part of Western culture and,
therefore there may be no need for a unifying principle among others
(Khokhlov and Gonzdlez 1973, Mendelson 1956). The problem with world
view, themes, etiios, national character, culture and personality then,
is that they are all attempts to organize the universe as perceived
into some relatively simple, few and easily comprehensible rules or
statements that will allow a person to predict the behavior of another
in a given set of circumstances. The question remains as to whether
the enterprise has any potentiality of success in the complex world
of events. This being the case, it is necessary to turn to the
concept of cognitive style in order to see if it is a construct that
will aid in understanding cognition and through this understanding,

indicate ways to attack the problem of teaching cross-culturally.
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Cognitive Style

The last category of transformations that might be made to adapt
teaching to the cross-cultural situation refers to differing cognitive
styles (Ward 1973). The key style referred to is Witkin and colleagues'
cognitive style of field independence-dependence (FID). Witkin (1967)
defines cognitive style as "The characteristic self-consistent modes
of functioning found pervasively throughout an individual's cognitive
activities (perceptual and intellectual)." While this is the most
frequent style mentioned in the literature, and the one on which most
research has been conducted, it is not the only style identified,
though as the terminology varies, the style referred to at times is
called a perceptual, a conceptual or cognitive style, or a personality
style. Generally speaking the styles might be classified under these

three headings.

Perceptual Styles

Horowitz (1970) traces some of the history of this concept to
Sir Francis Galton in 1893. 1In his Inquiries into Human Faculty,
Galton found that different thinkers function according to different
modes. His concept of style was based on the notion that a person's
thought processes depend directly on perception. His major interest
was in heredity, and perception was conceived as being genetically
controlled. He established a typology which is still used in studies
of cognition. The typology was based on the kinds of images different
people use in thinking, whether they are "visualizers," "audiles,"

"kinesthetes," etc. The typology was related to personality types,
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so that the different cognitive styles were reflected in various

ways of responding to different situations. Later Betts (1909)
reported that people were not this specific in their thought processes
and images, but that they had either vivid impressions in all sense
modes, or those who had vague impressions visually, also had vague
aural ones. Angell (1910) found that people shift from one mode to
another so a person would not function exclusively using one style,
but would have at most a preferred style. More recently Roe (1951)
reported that people with a visual style predominate in the physical
sciences3, those with a verbal style in the social sciences, but that
most people have no preferred style, and they develop according to

the needs they have. On the other hand Wober (1966, 1967) has continued
this line of studies to develop what he calls "sensotypes' where
certain types or modes of perception are more highly developed in some
people than others due to the type of socialization and learning
experiences they have had. Some extreme cases are reported however,
such as the man so dominated by visual images that all symbols had

to be converted into images before he could use them (Luria 1968).

Conceptual Styles

A number of styles can be classed as conceptual, for they relate
to the formation of concepts, or the way concepts are manipulated.
Included are also styles that attempt to categorize thought or cognitive
processes.

Lumpers-Splitters. Other students of cognition use the term
"cognitive style" to refer to ways to categorize or conceptualize,

rather than modes of perception. Several see the basic difference in
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the number of attributes or properties that a person uses to isolate
a category or concept. Some persons, such as Piaget's pre-operational
children, center on a single property, and include in the category
any object that possesses it (Schroder et al. 1967, Johnson 1972).
Others combine a variety of attributes in a single category, thereby
creating complex concepts. These two types are the "lumpers' and the
"splitters." This type of style is one that changes with age, and
possihly with the type of material the individual is categorizing.
Similarities-Differences. Maccoby and Modiano (1966) use
cognitive style with respect to the way Mexican peasant children form
categories on the basis of similarities or differences, but do not
think much in generalities. According to this study, children in
industrial societies must learn to manipulate abstract concepts and
categories, while peasant childrer are faced with the problem of
more concrete cases. The peasant's need is to discriminate, to -
observe differences, be they in plant life, weather, kinds of insects
in the crops, ete. For this purpose, it is more important to observe
differences than similarities. According to his perspective,
cognitive styles are used in forming categories, but useful omnes, so

that the specific demands of life give rise to the particular style.

Categorical Styles

A further way of regarding styles as categorical or conceptual is
found in Kagan, Moss and Sigel (1963). Three styles are recognized:
analytical-descriptive, inferential-categorical, and relational. The
analytical-descriptive refers to identifying parts (analysis) and

relating these on the basis of similarity. Inferential-categorical
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styles are related on the basis of an inference about the stimuli
that are grouped together. Relational categories group stimuli on
the basis of a functional relationship involving a group of stimuli.
The three categories are identified by the use of a variety of tests
that picture people with different dress, posture, or orientations
with respect to one another. The inferential style was so predominant
that the experimenters excluded it and concentrated on the analytical
and relational. The subjects who were characterized by the two
remaining styles were considered as perceiving and categorizing
either on the basis of details (analytical) or of perceived whole
(relational). The two categories are similar to Witkin's global-
articulated style data, not only with respect to the ability to
differentiate or analyze, but also in regard to dependence on family
and friends, motivation for social recognition and concern for
intellectual mastery. Also, as in Witkin's data, males tend to be
more analytical than females. As the experimenters found it neces-
sary to exclude answers that were inferential, because this was the
preferred form, it seems questionable to consider the less dominant
styles as determinative (1963:212). Nevertheless, due to the high
level of congruence with the more extensive studies of Witkin's
styles, further consideration of Kagan's studies will be taken up

later.

Cognitive Complexity
In contrast to the Kagan, Moss and Sigel study, Schroder and his
collaborators differentiate styles on the basis of a separate factor,

that of cognitive complexity, the ability to use many or few dimensions
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to interpret the enviromment. As Kagan considers grouping of stimuli
by relations to be a lack of differentiation, Schroder considers it
to reflect the ability to distinguish attributes that can then be
related. That which Schroder considers a skill, Kagan finds to be
the lack of ability to discriminate. Then what appear to be clear
contrasts of styles can be quite different aspects of thinking,
depending on the underlying variables that are deduced from the

interpretation of the tests.

Abstract-Concrete

A further contrast used in characterizing concepts and conceptual
styles is the abstract-concrete one. Primitive mentality has been
characterized as concrete, while scientific thinking is abstract.
This contrast has been used to distinguish Hebrew from Greek thought.
Gladwin (1970) examined the thought of Micronesian navigators in this
context, but found that the contrast was not useful, since all aspects
of thinking contain elements of both. Much of daily life calls for
concrete concepts, concepts related directly to perceived entities,
even in industrial and sophisticated society, while Micronesian
navigation depends on some concepts and constructs based on mythology
that do not have any referents at all in reality. Gladwin says that
the modern contrast in psychology was originally used by Goldstein
(1941) to distinguish sets of pathological conditions, and was never
intended as a way of distinguishing normal subjects as primitive or

modern.
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Field Independet-Dependent

The field independent-dependent (FID) style is identified
especially with the work of Witkin and his associates. At first it
was conceived as being a perceptual dimension, but later has been
interpreted as an issue of the degree to which a person is dominated
by the context or field in perceiving an object, or is independent of
the context. Most recently the interpretation is that the style
involves the ability to extract a figure from its embedding context.
The tests for this style and the interpretation generally given it
are related to a number of other styles as we will see later when

examining this style in detail.

Convergent-Divergent

The convergent-divergent contrast in thinking is considered by
some to be a style, though not so by the originator of the idea. The
dimension comes from.the work of Guilford, and relates to the way
people work to solve problems and create new ideas. Divergent think-
ing involves a free floating process like brainstorming in order to
generate as many different solutions, thoughts, ideas, as possible.
The contrasting form is convergent which is related toward formation
of unique solutions, refinement, bringing together different aspects
of a problem to form one integrated solution. These dimensions are

related to the issues of creativity.

Cognitive Controls
A number of other styles have been studied by Gardner and his

colleagues. They use a different terminology, and also use factor
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analysis in their studies. For them the term that corresponds to
style for others, are called controls; the term style being reserved
for a series of second order factors. However, as they do not use
the terms consistently, and the first order factors are more similar
to other investigators' styles, we will consider them to be styles.
The styles they observe then are first, sharpening-leveling which
distinguishes between those who have clear and discrete impressions
and memory, and are analytic on tests such as the embedded figures
test, as against those who have less distinct and clear impressions
and perceptions. The leveler tends to assimilate differences into
the same category, while the sharpener tends to discriminate. The
focusing-scanning style is an information gathering strategy, relating
to the way an individual looks within a narrow or wide range to find
information. The constricted-flexible control relates to the FID
style, but was not sufficiently clear to be interpreted. The equiva-
lence range relates to the way people categorize into large, general,
or small specific groups. The tolerence for unrealistic experiences
relates to the difference between the uninhibited, freely ranging
thoughts in contrast to the more restricted, bounded and rational
thinking of other people. As these are factors, they represent
clusters of ratings on a series of tests.

A number of these styles will be discussed later, some in more
depth. On a cursory examination it would seem that there is considerable
overlap among the styles listed. For instance the FID appears related
to the sharpening-leveling as well as the constricted-flexible control.
Cognitive complexity seems to relate to equivalence range, wide-narrow

categorizers and lumpers-splitters. Due to the fact that the way the
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different styles appear to relate, it will be necessary to later
examine in more detail the similarities and differences in the principal

ones.

Personality Styles

A number of studies have revealed ways of functioning that are
conceived of as affecting not only the cognitiveAprocesses, but also
the emotional and volitional aspects of life. Johnson (1972) discussed
some attributes of cognitive styles derived from studies of creativity
as energy, personal dominance, responsiveness, femininity and inter-
activity. The creative were confident, self-assertive, showed a
great variety in thinking and ways of adjusting to situations. The
characteristics related to creativity measures did not correlate with
the I. Q. and some studies of these factors provided clear differences
among early school children, high school students and adults. Personal
dominance appeared in measures of dogmatism that relate to modes of
thinking. The dogmatic individual will focus on a limited amount of
information and evaluate other situations from that limited perspective.
The dogmatism factor is related to that of flexibility to be con-
gsidered later. A further contrast in styles is between impulsiveness
and reflectiveness (Kagan et al. 1964, Johnson 1972). The impulsive
type is related to the dogmatism factor in that closure is made with
little information, while the reflexive will keep the options opeﬂ/
for a longer period, and postpone judgment, perhaps never arriving at
closure. These styles are general, and will be further considered
with respect to information processing. The studies of Witkin relate

to personality variables, especially the self concept.
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The Problem of "Cognitive Styles"

In light of the extensive work done on styles, and the possible
implications for teaching and learning, it is necessary to examine
the field in more detail. As Witkin himself has mentioned (1962:80),
due to the rapid expansion of the field and the great variety of work
done, there is a need to bring together, organize, and evaluate what
has been done. Since that time when Witkin wrote, the field has

literally exploded in the number of studies.

Need for Analysis and Theory
While the cognitive style hypothesis has been extremely productive
in suggesting further research, there appears to be a paucity of
theoretical analyses of the subject. At the same time, a number of
criticisms have been made of the "style" approach, and specifically
of the "field independence-dependence'" dimension. Vernon (1973) raises
the question whether there is anything that the style concept contri-
butes that standard multivariate analyses of ability measures do not
treat just as well. Guilford (1967) finds that the style measures
are multifactorial and load differently on various factors,
Both the FID score and a Gottschaldt-figure-test score
correlate with so many other variables that they both
give the impression of being factorially complex. That
leaves us wondering which of several common factors
accounts for their intercorrelations (1967:180).
Cattell (1965) discusses the FID tests and finds that they load on
his factor UI-19 of independence, which is one of his personality

factors. He states,

In the present writer's opinion, when these stylistic
features are properly analyzed and correlated, it will
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be found that one or two of the main temperament factors,
not the whole personality, can be predicted from them
(1965:141).
A study by Arbuthnot (1972) seriously questions the validity of the
interpretations of the FID measures due to the low level of shared
variance on replications of the earlier studies of Witkin and associ-
ates. Johnson (1972) states,
It appears, finally, that many interesting cognitive styles
and problem solving methods have been described, but as yet,
not well analyzed. Traits that are grouped under one broad
term may be analyzed into narrower traits, and some that go
by different names may turn out to be the same. The relations
with ability traits also have not been well analyzed.
And later,
From the psychometric point of view, cognitive styles have
not been analyzed as thoroughly as cognitive abilities.
As far as we know, most of them are rather narrow traits,
limited to certain materials and testing methods, but
further work may demonstrate more generality (1972:227).
Referring to Thurstone's factors of flexibility of closure (Gottschaldt's
Hidden Figures) and Speed of Closure (Street Gestalt Test) he says,
These differences between contrasting groups obtained by
Hettema were interaction effects, which are notoriously
difficult to replicate and to interpret, but they demonstrate
the intriguing individual differences that have fascinated
students of cognitive style (Johnson 1972:448).
Questions to be Examined
Considering these critiques, mostly from established scholars of
psychological testing, and from people who have factor analyzed the
results of these and similar tests, a number of basic questions need
to be resolved. First, what do the style tests test?--the validity

question. Second, how do these style tests relate to other tests and

to the interpretation of styles?--a theoretical question. Third, on
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the basis of the several remarks that styles need to be better
analyzed before any judgment can be made, the relation between the
theory and evidence needs to be further examined, another theoretical

issue.

Purpose of Present Study

In order to carry this out and resolve these questions, the
present study proposes to examine the field of cognitive style in
general, and the field independence-dependence dimension in particular,
in order to ascertain if the concept of style has a referent, to
examine the magnitude and distribution of the style differences in
order to assess its value for a) understanding and explaining
cognitive processes in general and cross-cultural differences in
particular, and b) for suggesting some ways to modify teaching
methods and materials that will enhance learning in non-Western
cultures. On consideration of the evidence, and the process by which
cognitive styles came to be identified, some alternatives will be
suggested with respect to the theoretical basis for cognitive styles,
and the proposal will be made that they might better be organized on

an information processing model.

Styles and Learning

As Biggs (1968:97) points out, the determinants of learning are
not exhausted by the concept of I.Q., there are other moderator
variables that exercise considerable influence on the outcome of
learning. In line with the set of transformations necessary to adapt

teaching to other cultures as mentioned in Ward (1973), cognitive
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styles should be considered as one of the possible areas in which
modifications might be made if teaching is to be effective. The
style studies have originated in a variety of ways and were not
related to education. In view of the limited success of studies in
experimental psychology to resolve educational problems there is

considerable merit in approaching the problem from other directions.

Principal Emphasis on FID

It is necessary to examine more than one style, nevertheless, the
major emphasis will be placed on the FID style of Witkin and associates.
This style is the best known, and has been studied most extensively,
with well over 2,000 citations presently in the bibliography (Witkin
et al. 1973, 1974, 1976). 1In this most studied style, the work began
by observing the remarkable differences in the ways people orient
themselves in space. As studies were pursued, it became evident that
the scores on the tests of spatial orientation correlated with certain
other test results, for instance, the speed with which people could
pick out simple geometric figures from within complex ones. These
test differences were sustained over periods of time, and were
apparently independent of the scores on I. Q. tests. Also, it was
observed that there were certain changes as children matured. In
this way, the concept of style was linked with psychological growth
and development, in the sense that an individual becomes more
specialized and differentiated as he grows to maturity. Since the
measures are primarily perceptual, it appears that, during growth
people learn to function in certain ways, and that they develop into

preferred modes of perception. Of course, all responses are mediated
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by the same mind, so that it is to be expected that the ways people
perceive will also influence the way they react in other situationms.
For this reason, there should be links between modes of perception

v
and the controls and defenses that a person uses in order to maintain

his psychological equilibrium, thus relating styles of cognition to

personality variables.

FID and Education

Any factor that has such wide reaching implications in the whole
of mental functioning clearly has implications for education. In the
earlier work there was some reference to education, but it was not
systematically explored. More recently Witkin et al. (1977) have
published a study spelling out some of the implications for teaching
and learning. A number of studies are cited in which styles have
been investigated with respect to the activities of teachers and
learners. The evidence indicates that if the student and teacher
are of the same style, more learning takes place than if there is
a conflict of styles. If the styles develop during growth, and
relate to the way teaching 1s carried out, then it is important to
understand the process, and in what ways it is subject to modificationm,
if indeed it is. Therefore, in order to know what contribution style
studies have for education and for cognitive studies in general, we
now turn to an examination of the literature. The four major styles
will be considered and then a more detailed examination will be made

of the FID style in particular.



CHAPTER II

PRINCIPAL STUDIES OF STYLES

From the general literature on styles there are a few that serve
to focus the issues, and a large number of other studies related to
these dimensions. The issue of rigidity and flexibility has been
studied by many investigators, and one of the principal works is that
by Rokeach and his associates. A second study that has brought together
information on several factors, and has defined styles in a different
way is that by Gardner and his colleagues. Their study considers the
sharpening-leveling dimension, as well as scanning-focusing, tolerance
for unrealistic experience and differentiation. A third style,
divergent-covergent thinking comes from the work of Guilford, and is
related to the general model of mental abilities called "Structure of
Intellect." For it there have been many tests and factor analyses.

The fourth study, and the one that has served to stimulate more cross-
cultural study than any other, is that of field independence-dependence
through the work of Witkin and his associates. These will be examined

in order.

The Rigid-Flexible Dimension

The rigid-flexible dimension seems to be a natural one, for some

-

people appear as stubborn and others pliable--as John Bunyan's Christian

encountered on the way--some are tolerant, others bigots; what precisely

35
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is the difference? The history of this dimension as studied by
psychologists is traced by Chown (1959) and apparently was derived
originally from the early concept of perseveration (Neisser 1894) and
Spearman's mental law of inertia. The concept was considered similar
to William James' tough-tender minded, and Thurstone's radicalism-con-
servative dimensions, but Eysenck found these to be orthagonal.
Frenkel-Brunswick (1949) defined the rigid person as a tough conser-
vative. The dimension was tested extensively through the 40's and
50's with many non-significant results, and frequently no overlap in

the tests. The result has been considerable confusion in the field.

Rokeach's Study

One of the best known series of studies are those of Rokeach and
his colleagues (1960). Following a number of other studies, the
principal work cited above sought to distinguish a rigid-flexible
dimension from an open-closed dimension. The orientation of these
studies came from the field of social psychology, related to the studies
of prejudice and ideological fixedness, as seen in the political
orientation of groups like the Nazis, communists, Ku Klux Klan, etc.
and from these, extended into the study of belief systems in general.
Previously studies of dogmatism have been related to specific beliefs
as absolute measures of the strength of the system and its resistence
to change. Rokeach's contention was that one was dealing with
structures that are rigid or flexible and therefore might be just as
well "left" closed and dogmatic as there might be "right" dogmatic and

and closed people. The difference between rigidity and dogmatism is
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seen as the difference between altering single beliefs or altering

beliefs that threaten the whole system.

Theoretical Assumptions

The theory assumes that there are three levels of perception.
Perception is used in this study, not to mean signals or percepts, but
as the integrated and formulated understanding an individual has as he
or she takes in the whole situation. Therefore, while it includes
perceived information, it also includes the mental processing of it
in relation to remembered information that serves to filter and
interpret it as a whole, so the person can respond appropriately to
the whole situation. Returning to the levels of perception, they are
as follows: 1) Central, or the person's self perception. This level”
of belief is taken for granted, and consists of primitive beliefs from
which others are derived. This perception comes particularly from the
generalized other, and in not challanged by the individual, but taken
for granted. 2) Immediate. This level consists of the significant
other, the authority for the individual. It varies from the acceptance
of authority at one extreme to a very loose mode of dealing with other's
opinions. At this level one knows that there are others who see things
differently but the individual adjusts to this. 3) Peripheral. At
this level beliefs are compared with the primitive ones the person
holds, and accepted or rejected according to the authority. Information
for the closed person is kept isolated or compartmentalized in order
that it not enter into conflict with other information he or she has.
The closed person is expected to be less differentiated in perceiving

stimuli, more egocentric, and with a more narrow concept domain. The
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open person has broader concepts, is more tolerant of new information
and accepts or rejects more on the basis of his own understanding than
on the basis of authority. For both this area is open to greater
change, even though the type of change might be different. Thus, the
closed communists blindly followed the official shifts of policy at
the beginning of World War II when Hitler and Stalin were arch enemies,
but quickly reoriented themselves when the pact was concluded between
the two powers at the beginning of the war. Again, when Germany
invaded Russia, these persons quickly changed to favor the Allies. On
the other hand, the open communists could not integrate these shifts
as they were not isolated in their belief system, but created intolerable
tensions; thus they would reject the party due to its opportunistic
changes of direction.
Belief-Disbelief System

Another basic concept of the study was that each person has a&
belief-disbelief system that defines the personality which is "an
organization of beliefs or expectancies having definable and measurable
structure” (1960:7). The belief-disbelief system is asymmetrical,
varying in strength and definiteness. A Lutheran, for instance, would
have a set of beliefs largely in common with others of his church. He
would place people belonging to other religions along a line of
diminishing similarity, being nearest to other protestants, then
Roman Catholics further away, then Jews, Muslims, Buddhists, atheists,
communists, etc. In the more distant disbelief systems there would be

less differentiation, and more influence of authority.
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Testing Instruments

In order to test these hypothesized relationships two principal
instruments were used. The first is a dogmatism inventory or opinionation
scale, used to measure the degree of intolerance and authoritarianism
of a person. It was expected that the closed person would feel more
alone and isolated, helpless and uncertain, that he would be fearful
of the future, be subject to more internal conflict and would be self-
righteous. The statements of the questionaire were ones that indicated
the acceptance or rejection of persons and beliefs. The scale was for
six responses from strongly agree to strongly disagree with the excluded

middle.

Doodlebug Problem

The second instrument consisted of a series of tests as variations
of the "doodlebug problem." This problem was conceived as a small
belief system that would be different from the ordinary expectations
of the individual. As the conditions of the problem were modified
one by one, the time of solution changed and was interpreted as being
a measure of rigidity or closedness. The three beliefs or conditions
laid down were that the bug could move around a grid in only certain
directions, forward, backward, or to the side, but not diagonlly.
Once started hopping in a given direction, the bug must hop four times
before changing direction. Also, the bug cannot turn. The keeper
places a pile of food on the left, or west of the bug on the grid, and
tells the bug that he can reach the food to eat in just four jumps.

What, then, are the jumps that the bug has to make to reach the food?
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Interpretation of the Problem

According to the author there are three beliefs in the "miniature
belief system" or '"cosmology'", and it is necessary to overcome these
beliefs in order to solve the problem. These beliefs are the facing
belief, that the bug must face the food to eat it, but the bug can
land on it in order to eat it; the direction belief, the bug is limited
to move in only four directions; and the movement belief, that he can
only change directions after four jumps instead of changing at will.
It was hypothesized that the ability to distinguish the rules impli-
cations was a function of the ability to analyze, and was related to
the rigidity of overcoming a single belief, while the ability to
synthesize would be to integrate the beliefs into an action or single
response, solving the problem. Therefore, as the subjects talked their
way through the problem, the time required to overcome each belief
was measured, as well as the total time for solving the problem. The
time from the beginning to overcome each belief and the difference
between this time and the final solution were correlated with measures
of the opinionation scale and another measure of rigidity in order to

substantiate the hypothesis.

Subjects and Results

The subjects were college students who had been tested on the
opinionation scale and the rigidity scale, and were selected from the
two extremes of the population. Fifteen were selected who were repre-
sentative of the four cells of the matrix: open-flexible, closed-

flexible, open-rigid, and closed-rigid. Of the correlations only one
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was significant at the p = 0.05 level, though the others were in the

expected direction.

Questions Regarding Tests

While this study is frequently cited in the literature, there are
a number of serious reservations regarding it. For instance, is the
problem a belief system, or is it seen by the subject to be more of a
game? Certainly there is not the strong emotional envolvement that
there is in a belief system, with the accompanying pressures from the
reference group. A change in the game rules does not necessarily
require a change in the whole system. It is questionable whether
analysis and synthesis can be separated in the way proposed, for
Rokeach himself considers that the two go together, but that there
is more analysis taking place in the part of the problem involved in
defining the conditions than in the second part where the conditions
or beliefs are put together. Another difficulty is that the instructions
are not clear, in that one is left with certain ambiguities unresolved
until defined by the experimenter. For instance, the instruction that
the bug cannot turn does not make it clea; that when changing direction
after four jumps, the bug turns in the direction of the jump or not,
for there is no indication that turn means 90° or 180°. Also since
bugs normally land on what they eat, and do not have to be facing it,
this is not defined in the instructions, and one would ordinarily assume
that once on the food, he could eat. Such points are not clarified
until the subject becomes stuck; or comes up with the wrong solution

and then when corrected finds out the implicit rules understood by the



42

experimenter, but undefined for the subject. On the other hand, if

the instructions clarify these points, there is no problem.

Extension to other Variables

Following the tests that have been discussed, the results are
correlated with a number of other studies, extending the concept of
open-closed into other areas. The studies were correlated with
anxiety tests, with child rearing practices, with communist party
members in contrast with Roman Catholics, with measures of loyalty to
the govermment, with esthetic systems to see if the closed person
would reject new forms of music more than open persons, and also the
results were studied from the standpoint of the threat to one's
beliefs. There was a tendency for the closed person to reject new
music, but the results were not significant. However, there was a
correlation between anxiety and the dogmatism tests. In two factorial
studies it was found that dogmatism and anxiety loaded on the same
factor. From this standpoint there was one curious result in the
study. For Roman Catholics there was a significant correlation between
the two, but the communists scored high on dogmatism, but low on
anxiety. The result was explained by saying that the communists were
so busy in party activities that they did not have time to think and

therefore become anxious.

Relationship with FID Tests
The measures used for measuring field independence-dependence were
also used with the subjects who had been measured for rigidity and

dogmatism. It was expected that in order to define the beliefs on the
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doodlebug problem the subject would have to extract information from
an embedding context, and therefore the measures for field dependence
should correlate with the data of the bug problem. However, the results
were not significant with the EFT, nor with Koh's Blocks. A further
series of block designs was administered in which the subject had to
transform the orientation of the design, or enlarge the scale of it
with more blocks. Of the six results, three are listed as significant
(p = 0.06, 0.06 and 0.09) while the others were not considered
significant (p = 0.39, 0.47 and 0.19). 'As a whole most of the tests
show very weak results, a majority of them being not statistically
significant, and this should be interpreted in the light of the fact
that the subjects were chosen from the extremes of the rigidity and

dogmatism scales.

Conelusions

The commentary Chown makes regarding the earlier studies of
rigidity can equally well be applied here. She was aware of some of
Rokeach's earlier studies, but his book was published the year after
Chown's critique. The conclusion is that most of the studies of
rigidity reflect changes of set, and that set is not a unitary dimension.
Training in a specific problem solving strategy leads to greater
efficiency in solving that type of problem. If the student is aware
that there will be a variety of problems, he will adapt to that,
changing set when necessary, thus the real problem is how to test for
rigidity. As Johnson (1972) comments, the testing problem is one of

trying to fool the subject twice.
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The Sharpening-Leveling Dimension

The concept of sharpening-leveling is one of a series of "controls"
that have been studied by a group of clinical psychologists, working
chiefly at the Menninger Clinic. From these studies, and related ones
in the literature, five cognitive controls have been defined: sharpening-
leveling, focusing, scanning, constricted-flexible, equivalence range
and the tolerance for unrealistic experiences. Gardner and his colleagues
who have done these studies consider that the constricted-flexible
control to be equivalent to Witkin's FID style (Gardner, Holtzman,

Klein, Linton and Spence 1959). Thus, there is a difference regarding
the concept of style between these studies and the others discussed in
this paper; the difference stems from their concept of human mental

processes.

Psychoanalytical Orientation

The frame of reference for cognitive contrqls comes from the
clinical orientation of psychoanalysis. The personality is considered
to be structured, and there is a hierarchy of mental processes.” Re-
sponses differ due to a different personality structure, the product
of the way a person has adapted to reality, and expecially the way the
individual has learned to cope. At the most basic level there are
the components that underlie perception, recall, judgment, etc. which
mediate all information received and responses made. Cognitive
controls are stabilized structures of related components that combine
and program properties, relations and constraints, and that affect

perception and responses in accord with certain patterns. These
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cognitive controls are composite structures that interact to determine
types of responses that an individual makes; they are hierarchical and
may be clear and well defined or vague. We shall concentrate on the
intermediate level of controls which correspond to what other

investigators class as styles.

Cognitive Controls
More specifically
cognitive controls are conceived of as slow-changing,
developmentally stabilized structures: a) they are
relatively invariant over a given class of situations
and intentions; b) they are operative despite the shifts
in situational and behavioral contexts typical of cognitive
activity from moment to moment (Gardner et al. 1959:5).
These controls govern the feedback and serve a varied comparative
function until adaptive need is met, and the sequence of responses
terminated. The controls apply rather automatized standards of adequacy
to responses, and if they do not meet the standards, renew activity
until they do. The outcomes of cognitive controls are patterns of
attribution to the quality of stimulus events and ideas that are
compared and judged to be relevant or irrelevant. The leveling-
sharpening control seems to pertain to the formation of memory schemata,
the equivalence range refers to the adequacy of fit of concepts to

the total schemata, while scanning refers to the extent of feedback

given in the process of perceiving and assimilating information.

Factors and Clusters
On the basis of extensive work previously by Gardner and his
colleagues, as well as numerous other investigators, the identified

controls were studied in a series of experiments. The results were



46

factor analyzed and five factors were separated for men and six factors
for women to account for the variance. Each of these factors was
represented by a certain profile of response types for the different
tests, none of the tests being pure with respect to any specific
factor. This result would be expected since all stimuli and responses
must be mediated by many of the same structures. In the end, these
factors were grouped into several clusters representing 'cognitive
styles" which were then correlated with the items on a personality
inventory. One cluster was difficult to define, and so not interpreted;
two were interpreted for men and three for women. The final hypothesis
was that individuals who were homogeneous on the clusters would also
be more homogeneous on the controls than an equivalent group on any
single control. This was borne out for women, but not for men. Thus
the clusters were considered to be more predictive than the controls
themselves, as was expressed,
The appearance of sharpening, for example, in two clearly
distinguishable combinations indicates that sharpening is
relevant only to a limited aspect of cognitive organization;
it does not dictate a subject's other factor scores, nor
does it tell us much about broader aspects of his personality
organization (Gardner et al. 1959:123).
The clusters that constitute styles were not designated by names
descriptive of their characteristics, but only with a number. The
controls found by factor analysis contributed significantly to the
variance in five cases, scanning and tolerance for unrealistic
experiences were sensitive for men, and field articulation loaded
principally for women and to a limited extent for men. The three that

loaded principally for women were field articulation, leveling-sharpening

and equivalence range. Another factor, flexible-restricted, loaded
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slightly for men but was not sufficient to be interpreted. The

factor of special interest here is the sharpening-leveling.

Previous Use of Terms

According to Gardner, the terms sharpening and leveling were used
previously by Wolf and later by Carmichael, Hogan and Walter to
characterize changes in remembered items. Allport and Postman used
the terms with respect to changes in rumors. Gardner and his colleagues
contrast their use with these previous definitions, making the
sharpening—léveling dimension or control a principle of personality

organization.

Results of Factor Analyses

The sharpening-leveling factor was found significant only for
women. It was conceived as a control that would influence some
personé to be cognizant of relatively small differences or changes in
stimuli. From this understanding it was expected that the levelers
would have more difficulty distinguishing embedded figures, and that
they would have more of a tendency to assimilate a new stimulus to an
existing dominant cognitive structure rather than to reorganize the
structure. However on testing, it was apparent that the factor
measured something else, for the EFT did not correlate significantly
with the sharpening-leveling factor as elicited by other tests. It
did relate more with the time-error tests where the subject was
presented a series of figures and asked to estimate if the one in
view was larger, smaller or the same size as the previous one. The

levelers tended to adjust their judgment to the most recent previous
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image presented, rather than maintain a more stable memory for comparison,
which the sharpeners did, therefore making more accurate size judgments,
less influenced by the series previously presented. Similar results
occurred with serial presentation of weights for comparing their weight

with the previous one in the series, or the previous but omne.

Size Estimation and Word Association

As had been suggested by Freud, in line with Piaget's centration
hypothesis, and formulated by Schlesinger (1954), certain persons would
tend to exaggerate the size of objects near the center of attention
while others would underestimate their size. While this was found to
be more highly related to the scanning-focusing factor, it was also
found to load on the sharpening-leveling factor. The levelers tended
to overestimate the size of objects at the center of attention. They
also tended to be erratic in judging relative sizes, a problem that
may be caused by a lack of ability to maintain attention on stimuli,
or to have a stable memory of previous stimuli, especially if there
were intervening ones in the series, making for variable estimates of
size and weight. On tests of free word association where the subject
must respond with all the words called to mind in a three minute period
by a word like "dry" or "house'", the leveler tended to make many
associations, frequently distant ones which tend to substantiate the
interpretation that the leveler assimilates stimuli that are only
partly or peripherally similar, neglecting to take into account the
differences that could make them seem different for the sharpener.
The leveler's associations were frequently not well defined. On the

test with aniseikonic lenses the leveler was slow to recognize the
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true situation. On the test of reading color names of words printed
with ink of another color the leveler tended to be slow to distinguish
the contradicting stimuli, while the sharpener was able to respond

quickly and accurately.

Sex Differences

While the test for the sharpening-leveling factor did not load
for men, it was interesting that some of the same tests did load for
men on the scanning-focusing factor, which contributed a larger part
of the total variance than any other factor. For instance, the
leveler was similar to the focuser (low on scanning) being inaccurate
on estimating the size of squares of light, on the memory test of size
estimation they were highly variable, and on the free association word
test with the word '"dry" they were constricted, having only near
associates. The male focuser and the female leveler also had long
mean times to solve the EFT. On the other hand, they were opposite
on the color-word reading test, apparently the scanner takes more
time due to the conflicting cues, while the focuser can tune out the
conflicting stimuli, and respond rapidly. The leveler was probably
slow due to the difficulty in attending to one specific cue, the lack
of ability to differentiate easily. If this is so, it is apparent
that slow time can be the result of different causes. This points up
the need for theory and procedures that can distinguish different
results that are superficially the same. There were a number of other
tests that loaded on either one or the other of the two factors, but
not both, and in this way served to distinguish and provide the basis

for the names assigned to the factors. We shall return to this issue
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of combining the results of various factors or controls as it is the

combination of controls that constitute styles for Gardner.

Field Articulation

The other factors or controls are called styles by other writers.
The field articulation or field dependence factor studies in part
supported Witkin's data and in part conflicted. Gardner and his
colleagues found significant loadings for women but not for men, while
Witkin reports the opposite. Gardner's data however, are not convincing
regarding men due to the fact that one fourth of the male sample
dropped out of the testing process before taking the RFT for field
articulation, and those who did not continue were the most variable
on other tests, and might well have represented the critical part of
the distribution. The separation between the sexes on all of the
controls is notable and the authors consider it an artifact of the
sample rather than a real difference, since other similar tests
conducted previously by the authors did not bear out the difference.
The results of Gardner's studies regarding field articulation will
be discussed in more detail in the section dedicated specifically to

the field independence-dependence dimension.

Tolerance for Unrealistic Experiences

The control of tolerance for unrealistic experience was significant ,
for men. The tolerant were able to freely associate with minimal
tension for words with rather distant or tenuous links. The tolerant
were quick to recognize and accept the distortion of the aniseikonic

lenses, while the low scoring persons seemed to resist accepting the
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distortion. On a first trial the intolerant would not admit the
distortion, but readily did it on the second trial when it became clear
that the experimenter expected them to see it. This contrasts with
those who were levelers who did not seem to perceive the distortion,
for their responses on the second trial were the same as on the first
trial. On the tests that required comparison of image sizes or of
weights the tolerant would assimilate more to the previous presentation
in the series rather than maintain a memory that would provide a
standard against which to judge the stimulus. Thus the tolerant

tend to assimilate as do the levelers, while the intolerant are more
perceptive of absolute sizes, or of what the stimulus should be like.
Thus when given instructions as to what the size of a test image

would be, the intolerant adhere to their expectations, and resist
change, even though the image size does in fact change. Their range

of free association was more limited, more literal. Overall, the
tolerant were more relaxed and accepting while the intolerant resisted

unexpected changes.

Equivalence Range

The equivalence range factor was significant for women and was in
some ways similar to scanning for men. For instance, both high scanners
and those with a broad equivalence range made many and distant
associations with the words "dry" and "house". They also sorted into
few groups with loose and relational defining criteria as '"objects
found in the kitchen", or "things used in sewing." Those with a
narrow range would stick to more specific similarities for grouping

and therefore made relatively large numbers of groups. Those with a
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narrow range seemed able to compartmentalize, keeping expected size
and retinal image separate on the size constance tests. The narrow
equivalence range also appears to be related to a more impersonal and
objective way of categorizing objects rather than the more functional

and personal mode of the broad range individual.

Style Clusters

A style for Gardner and his associates is a particular set or
cluster of values that is a profile of the controls. In order to test
the validity of the concept the control scores were clustered by a
method developed by Cronback and Gleser, and modified by Gardner et al.
in order to give weight not only to gross differences between individual
profile scores, but also the angle between the vectors. The clustering
technique is basically one of converting all values on the controls to
z scores and then calculating the distances between each vector and
grouping those that were within 5, 10 and 15% of the extreme differences.
In this way seven clusters were found for men, and six for women. There
were also certain cases that did not fit into any of the clusters. It
was hypothesized that there would be greater homogeneity among the
subjects of a cluster on a 234 item personality inventory than among
those high or low on any given control factor. This was tested and
was of borderline significance, the authors concluding that nothing
definitive could be derived until a study were made of a large number
of subjects. The clusters were not given descriptive names as the
controls were, for they did not represent unitary factors, but sets or
profiles. No interpretation was made for the significance of the

profiles either, so that it was not possible to see the implications
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for either clinical or educational diagnosis. The clustering technique
is suggestive but it would be necessary to carry out extensive testing
in order to see if clusters do in fact appear, or if the degree of
similarity between vectors becomes a continuous function with only

arbitrary cutoff points possible to mark the clusters.

Value of Styles

The sharpening-leveling control appeared in clusters 2 and 6
for women, and so only relate to a limited number of cognitive
activities. The authors conclude that due to the way these controls
vary, they are only important for certain styles, and that they do
not dictate the scores on other dimensions, that they are not in-
dicative of the broader aspects of personality organization (1959:123).
The same situation holds for the other controls, for example field
differentiation was found to be related to two of the women's clusters,

but none of the men's.

Controls and Personality

The clinical interests that motivate these studies lead to a
psychoanalytic interpretation that relates cognitive controls to
personality and defenses of people. Levelers are said to be more
given to repression as a defense against conflict, while sharpeners
tend to isolate conflicting situations so that they are not felt to
be in conflict. The idea is that levelers have broad and ill-defined
memory schemata, so that fine differences are not noted, in this way
cases that are only alike in certain gross attributes will be assimilated
into the same structure. In this way conflicting circumstances are

dealt with by simply not allowing awareness of the differences to rise
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to the level of consciousness. On the other hand the sharpeners as

well as the extreme scanners perceive the differences and cannot

avold conflict by ignoring or repressing the threatening material, but
cope by isolating the conflicting elements into water tight compartments,
so that the conflict does not reach the conscious level, and thus is

avoided.

Cognitive Implications

Gardner's analysis relates cognitive activities to motivational
states as the controlling factors in mental processes. It is assumed
that the personality structure relates to the controls and mediates
all cognitive functioning, thus determining factors are motivational
and not cognitive. The clinical orientation of course, seeks to deal
with these personality variables. From the purely cognitive standpoint,
it is apparent that the differences between individuals on the scales
of controls they have studied could be critical. For instance, in
problem solving the person who does not scan widely, who achieves .
closure before all pertinent information is taken into account will
not achieve correct solutions, especially in realistic rather than
contrived problems, where there is a context of great variety, only
a portion of which is pertinent. The leveler who does not take into
account all the information, due to not taking note of critical
differences will likewise have difficulty learning many types of material.
He will face difficulties with problems that require fine discriminations.
0f course the opposite problems will appear for the extreme scanner or
sharpener. The scanner may continue to include more and more information

until the situation is so complex that no solution is possible, even
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an approximate one. The sharpener may discriminate so closely that
essential similarities are lost in the welter of minute differences,
and again it will become an obstacle to resolving problems. Thus it
would seem that there is a need to take into consideration the
dimensions made apparent in the study. One aspect is especially
curious, why should there be such differences in the factor studies
between males and females. 1Is this an artifact of cultural expecta-
tions in our society, or is there a difference that stems from physio-
logical differences. What is especially notable is the contrast
between the experimental results of Gardner and the results of Witkin's
studies with respect to sex, where men and more marked in their dif-

ferences than women on the field independence-dependence style.

The Convergent-Divergent Dimension

A difference in cognitive processing that is generally accepted
by psychologists, and is classified as a style by some is the con-
vergent-divergent dimension (Biggs 1968, Johnson 1972). This contrast
comes from the work of Guilford and his studies regarding creativity.
The problem of how people generate responses to particular situations _
depends upon the information given, and the type of solution that is
either possible or expected. Certain types of problems have a unique
solutions. With any given set of pertinent data, there is only one
possible answer. This type of problem is found in mathematics and
many parts of the physical sciences. In contrast to this there is the
type of problem that may have a variety of solutions, several of which
might be equally adequate. For instance the design of a house, an

advertizement, a short story or a speech, any one could take a variety
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of forms, be executed by different techniques and make use of different
materials and still be adequate. While some solutions might be better
than others, the problem is basically the creation of a series of
possible alternatives, and then an evaluation that compares the
qualities of each in order to find the preferred solution. This
contrast of convergent-divergent thinking involves the use of given
information and conditions to produce a response. The input is
generally complex, and the output is the result of a complex combination
of these, so that the convergent-divergent dimension is not a simple

process.

Structure of Intellect Model

The convergent-divergent dimension is not considered by Guilford
to be a style, but two dimensions of a much larger and more complex
model which he designates the "Structure of Intellect" (SI), and is
presented in the diagram (Figure 1). Convergent and divergent
production are two of his class of operations that process information
which is of different content and of various types of products. The

other operations of the SI model are cognition, memory and evaluation.

ST Model Code

In the SI model, a code is used that assigns letters to each
dimension so that there is a three-letter designation to specify any
one cell. The operation is named first, the content second, and the
product third. Thus CBS represents C-cognition, B-behavibral and
S-systems. The strategy has been to factor analyze tests, and to

create new tests that will load differentially on all of the possible
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120 cells. A large number of these factors have been isolated, through
certain categories are still not well represented, especially the
behavioral and figural content categories. For instance, only six of
the 30 possible behavioral categories are represented by tests, and

15 of 30 figural categories have tests that load highly on these cells.
On the other hand, only two symbolic and no semantic factors lack
tests. Many however, are represented by only one or two tests (32 of
the 120). Thus of the 120 possible, 45 have no tests, 32 have one or
two tests, and 43 cells are represented by multiple tests with

appropriate factorial loadings.

Background of the Model

The general background of the model is cognitive psychology,
following in the testing tradition of Spearman, Binet, and Thurstone,
but systematizing the types of factors expected and seeking to verify
each factor suggested by the three dimensional SI model. The procedure
has led to an extensive program of test construction, testing and the
integration of comparable studies by other experimenters so that an
enormous amount of information has been organized within the model.
The model was constructed in response to the inadequacy of hierarchical
models of intellectual factors as earlier constructed by Spearman, Burt
and Vernon. The hierarchical models were not adaptable to the parallel
types of information content that became apparent through the extensive
factor analyses made during the 40's and 50's. Notable among the
parallel categories that reflect different content were the tests that
loaded on verbal, numerical and spatial abilities. Since these three

types appeared continually, and therefore required separation into
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different factors, but could not be considered as levels of generality
one above the other, the hierarchical model was discarded and the three

dimensional SI model was constructed to take its place.

Operations

The set of dimensions of interest at this point is that involving
operations. Other sets will be considered later with respect to other
styles. The operation categories involve perceptual, memory and
reasoning abilities, which have been long recognized as separate. 5
However, the reasoning ability did not appear to be a unique category,
but seemed to separate in tests of creativity into abilities that use
information to reach unique and singular solutions to problems in
contrast to abilities that serve to propose alternative possibilities,
these were labeled first convergent and divergent thinking respectively,
and then convergent and divergent production in order to avoid the
ambiguity of the word thinking. Basic to both these processes is
memory and cognition or awareness in Guilford's terminology. Since
the information used to generate either type of solution must come
either from memory or directly from perception, convergent and divergent
production depend on the abilities to perceive and remember. In
reality, neither convergent nor divergent production are unitary, but
break into a number of factors, many of these parallel with other types

of operations as shown in the SI model.

Divergent Production
Divergent production (DP) represents those abilities that appear

in many creativity tests and separate into three factors of fluency,
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two of flexibility, and one each of originality and elaboration or
planning. According to tests done by others, fluency was seen to
divide into word, ideational and associational, which fit the SI
categories of products as units, relations and systems. Flexibility
separated into spontaneous and adaptive, neither being similar to the
studies of the type considered previously under the flexible-rigid
dimension. The DP tests generally present a word, a figure or some
pattern and the subject is asked to produce a variety of responses
within a given time span. Two types of scoring can be administered,
either with respect to gross productivity, as the number of words the
subject produces, or the length of a story; or a qualitative scoring
can be applied so that not only the number but the type of response
can be evaluated. For instance, in the Utility Test, the problem is
to generate as many uses of a brick as possible within five minutes.
Some subjects may produce many applications but all of the same general
type, build a house, a school, a church, etc. while others think of a
variety, as to make a book shelf, to hit somebody with, to grind into
a red powder for coloring, for sharpening a knife, etc. This test is
used to identify divergent semantic units (DMU) or ideational fluency
when scored for the total number of uses generated. When the quality
of novel uses was scored, the factor was spontaneous flexibility, or
the ability to shift classes, so identified as divergent semantic
classes (DMC). The other fluency factors are identified as follows:
word fluency with divergent symbolic units (DSU), for these tests
relate not to the meaning but the form of words, and associational

fluency with divergent semantic relations (DMR), and makes use of
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tests that involve such problems as producing a number of antonyms, a
type of semantic relation. The flexibility factor, adaptive flexi-
bility, appeared on tests that called for the subject to shift categories,
and to change set as tested by Match Problems, or Planning Air Maneuvers
in skywriting. The Match Tests usually present a number of squares
outlined by matches, the problem is to produce a different number of
squares by removing or moving a specified number of matches. This
factor is divergent figural transformations (DFT). The originality
factor was shown to involve semantic transformations (DMT) and loaded
on tests like that of Unusual Responses where a series of words are
read off and the subject must respond as quickly as possible, the

test is scored for unusualness of response. Those who scored high on
this test were scientists, artists, musicians, engineers and writers,
while politicians, salesmen, teachers and executives scored low. The
ability to elaborate or plan involves finding implications and loaded
on two categories, divergent production of figures and semantic
implications (DFI and DMI). The tests that exhibited these factors
were the spontaneous elaboration of non-functional decorations on
familiar objects such as trunks, chairs, tables, etc. or planning how

to solve a problem of morale in the military.

Corvergent Production

Convergent production abilities (CP) involve finding a unique
solution to a problem, not generating a variety of curious responses.
The process involved is usually that of logical deduction or arriving
at the consequences of a compelling inference. On occasion it is

difficult to make a neat separation between DP and CP, not because
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they do not represent different categories, but because tests might
require operations that involve both abilities to some extent. To

pose any type of a problem requires that some definition or cues be
presented. If the information given can lead to a variety of solutions,
it is DP, but if the conditions are such that one response might be
highly probable while others would be possible but remote, practically
the test becomes CP. Therefore several tests do load on both dimensioms.
Except for the tests involving convergent figural transformations (NFT),
all of the tests of convergent production are symbolic or semantic. It
is interesting that the only figural ability involving CP is found to
load on tests of the type of Gottschaldt's Hidden Figures (HFT), similar
to the Embedded Figures Test (EFT) of Witkin, the characteristic test

for field independence-dependence to be considered later.

Comvergent Production Tests

The tests that load on convergent abilities are largely types of
logical problems and frequently include specifically mathematical
problems. Others that are based on meaning are also of logical ordering,
but not mathematical, for instance the naming of opposites based on
meaning, identifying similar syntactic constructions, or ordering
series according to meaning. This set of operations has not been well
studies according to Guilford (1967:171), a fact that is curious since
so many school subjects would be expected to lie in this domain, all
studies where specific responses might be expected. Of the 10 CP
categories attested to some extent, only five have adequate tests,
though a number of the tests load to some extent on the other factors.

The best attested factors are symbolic and semantic systems (NSS and
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NMS), figural and symbolic transformations (NFT and NST), and symbolic
implications (NSI). The tests for NSS are Word Changes and Operation
Sequences, both of which are univocal on this factor. These tests
require systematic substitutions of letter combinations or numerical
operations symbols to arrive at a predetermined transformation. The
semantic systems were tested chiefly by ordering pictures, sentences
or steps in a process. The tests for transformations all include

some type of redefinition or reorganization, and not analysis in the
sense of seeing the relationships between parts in order to have a
better understanding of the whole. On the contrary, there is more

of a destruction of the whole in order to reorganize it along other
lines. The figural transformation (NFT) loads on Gottschaldt's Hidden
Figures, and tests involving the penetration of camouflage, these
latter also load on symbolic transformations (NST). The other standard
test for NST is Camouflaged Words, where the letters in a sentence
must be divided in a new way to form other words. Word Transformations
is another test essentially like the Camouflaged Words, except that
only partial sentences are given. Three tests were found that marked
semantic transformations, but none loaded heavily. These tests had

to do with the redefinition of some object for a different use. For
instance the crystal of a watch might be used as lens to start a fire,
or a pair of pliers and a shoestring might be turned into a pendulum.
The tests for symbolic implications (NSI) are basically logical
operations, either matters of substitutions in a series to produce a
given outcome, or choosing certain operations to obtain a specific
result. The semantic implications were weak but seem to involve

deductive reasoning.
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DP and CP in Problem Solving
The convergent-divergent opposition seems to provide a fruitful way
of describing certain mental operations that are recognizable in tests
as well as in ordinary thinking. The testing regimen generated by the
SI model is not complete and at many points the tests or factorial
results are weak. Nevertheless, such a systematic approach does seem
to bear fruit in its ability to organize a large body of test results
and to suggest some new avenues for examination that might throw light
on mental processes. In the model it is clear that the convergent-
divergent dimension is not a simple one, but does involve a variety of
content levels, and types of materials. For instance Berlyne (1965:311)
“points out that all directed thinking is of both types. Most problems
require divergent thought at the beginning and then convergent thinking
to choose among the alternatives previously generated and to arrive at
a specific solution. He quotes McKellar (1957) as likening the contrast
to autistic versus directed thought, or the authorship-editorship contrast.
Guilford would see a threefold set here, goal directed rigorous thinking,
. goald directed reflective or meditative thinking and autistic or wish-
fulfilling thinking (1967:215). The computer simulations for problem
solving use both approaches, first the context and conditions are
scanned, then the repertorire of possible solutions is viewed in order
to see if one or more might fit, these are then compared to see if
they do produce a solution. Popular manuals to improve thinking
also advise this two step process, first divergent thinking to
provide a large number of possible alternatives, then convergent
elaboration and selection to arrive at a final solution. The

process is clarified by Reitman (1965:139) when he defines a
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problem as a situation in which either the initial or the final
conditions are not adequately specified, or the process of using the
given information to arrive at a final condition is not clear. His
examples of problems are "to build a self-propelled vehicle" or '"to
join two pipes." In these cases he notes that any particular way of
analyzing the problem imposes constraints that eliminate certain
alternative possibilities, in this way various analyses begin by
diverging and each one is then refined, the constraints examined and

a possible selection made by convergent processes.

Cross-Cultural Implications

Factorial analysis is clearly a tool of value in separating
variables, for the most part the tests are not univocal, but.involve a
number of traits or processes. Another aspect is probably of even
more importance for cross-cultural work, and this relates to the
applicability of tests, and their interpretation in the context of
another culture. Most of the problems presented in tests are highly
culture specific, they require literacy, the interpretation of two
dimensional photographs and drawings, the understanding of arithmetic
problems, all activities common in the educational systems of the West,
and even are constantly visible in the toys and mass media presentations
that impinge on the senses of even the youngest children. These same
materials and processes are notably absent for most of the people of
the third world, and the question therefore arises with respect to their
validity and utility as tests when transplanted across cultural
boundries. The model may be valid, but certainly most of the testing

procedures will not serve. For instance, the test of DP in which the
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subject must generate plot titles for a movie, or the

interpretation of a series of cartoons in order to designate the
appropriate missing frame would be almost impossible to administer in
many societies, and the implications drawn would be even more tenuous.
It should be noted that in the work of Guilford and his associates,
the SI model suggests dimensions to be tested, and then they write or
search the literature for types of tests that might load on what they
conceive to be the factor. This whole process is heuristic, not
statistical, and underlines the critical importance of creative
thoughtful organization and development of theoretical models, if

statistical procedures are to be of any value.

The Global-Articulate Dimension

The dimension that has motivated the greatest amount of study
regarding styles is the one variously called field dependence-independence,
differentiation, or global-articulate, and has been studied extensively
for nearly three decades by Witkin and his colleagues. The basic
work describing this research is in Psychological Differentiation:
Studies of Development by Witkin, Dyk, Faterson, Goodenough and Karp
(1962). As the subtitle indicates the basic orientation of the work
is along developmental lines. The thesis is that a person develops
from an original undifferentiated cognitive state to a progressively
more highly differentiated state. The neonate, according to the
theory, does not clearly differentiate between objects or between the
self and others. As he or she develops, their experiences progressively

lead to greater differentiation between the self and the non-self, and
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especially between the self and the mother with whom the child has
such close association in the early months of life. As the children
develop, they create more highly refined mental structures, ways of
perceiving and responding that involve and characterize all of the
individual's cognitive activities. As some persons develop more, and
others less, some become highly differentiated, others less, and this
appears in many ways, in the self concept, in the perception of the
role of the mother and to a less extent of the father, a well or ill
defined body concept, and a developed frame of reference for organizing
life's experiences. Thus there is a continuum of possible degrees of
differentiation on which an individual may appear. The level of

differentiation is, in this sense, a measure of maturity (1962:Chpt. II).

Personality through Perception

Since it is assumed that all mental functions develop toward
higher levels of differentiation and organization, it would be logical
to expect that this level of functioning would be apparent and could
be tested by studying any part of mental activity. 1If this is so, and
perception is the most accessible aspect of mental activities, then
the choice to study personality by means of information gained from an
examination of perception is quite reasonable. An earlier work by
Witkin and his associates in fact carried such a title: Personality
through Perception (Witkin, Lewis, Hertzman, Machover, Meissner and
Wapner 1954). Witkin's earlier work was concerned with the relationship
between spatial and body orientation as related to visual perception
for screening and training pilots under the Civil Aeronautics Adminis-

tration. Later studies shifted more to developmental changes in
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perception and to personality. The philosophical orientation appears
to have been that of Gestalt and social psychology, especially the
work of Heinz Werner and Kurt Lewin. Later there was also considerable
influence from clinical psychology, which appears in the way perceptual
cues are seen to relate to particular personality types, to suffer
specific kinds of mental distortion according to the perceptual style,
and to be strongly influenced in this by the child rearing practices

of the family.

Differentiation Hypothesis

From the "differentiation hypothesis" that all cognitive activities
develop from a less to a more differentiated state, it is evident that
a number of tests or observations should correlate and bear this out.
The developed person should be able to separate figure from ground or
field. He should be more adept at organizing a relatively unorganized
filed, or to reorganize one in terms of some non-dominant pattern. He
should be able to analyze perceptual experience and to organize it
on a more cohesive basis. The differentiated person should be less
dependent on others, especially his mother, he should have a clear self
concept. The label field dependence-independence comes from this
ability to see oneself as separate from the mother, and also from the
ability to separate figure from ground. As a perceptual category, the
dimension is called global-articulate. The point at which a person

stands on this dimension is designated his cognitive style.



69

Cognitive Style

The person's cognitive style is conceived in some sense as inn;te,
but to a large degree modified by experience, either enhanced or
retarded, as the person matures. Social interaction is considered
to be the chief determinant, and this is largely the result of child
rearing practices in the early years. Once this period is passed
the style is stable, self consistent, and experiences little change
from year to year. It consists of a mode of "cognitive functioning that
is pervasive in all mental activity" (Witkin 1967:234) and can be
termed global-articulate, field independence~dependence (FID) or
undifferentiated-differentiated. The concepts of differentiation and
integration are contrasted, in that it is possible for a person to
have a highly differentiated cognitive structure, but not have it
well integrated, and therefore not to have adequate defenses and
controls, that is, not to be well adjusted. The level of differen-
tiation is tested by perceptual measures, personality tests and direct

observation or interviews.

Evidence

The differentiation hypothesis rests basically on three tests. A
fourth, a variation of one of the others, was discarded after finding
that it did not correlate well with the other three, even though it
had face validity. The first of these tests is called the Rod and
Frame Test (RFT). A luminous square and a luminous rod that can be
rotated independently on the same axis are presented to the subject in
a dark room. The S at times is sitting in an upright chair, at other

times the chair is tilted. The problem is for the S to align the rod
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with the true vertical when the frame is tilted. The second test has
two variations, both have the S sitting in a chair that can be tilted
within a room that can also be tilted. For one test called the Room
Adjustment Test (RAT) the S adjusts the walls of the room to a true
vertical while either upright or tilted himself. 1In the other version,
the Body Adjustment Test (BAT) the S is to align himself with the
vertical while the room is tilted. 1In all of these tests there are
conflicting cues, the field dependent person is more influenced by
the visual field in which he operates and so aligns the rod, body, or
room, not to the true vertical as sensed through proprioceptive cues,
but with respect to the visual cues of the surrounding field. The
third test is the Embedded Figures Test (EFT) which is a modification
of the Gottschaldt Hidden Figures. These figures are of the type
shown in Figure 2, and the S must find the simple figure in each of
the series of complex figures. The set is timed, five minutes for

24 figures. The more differentiated person should take less time to
complete the series. The figures as used by Witkin were modified by

making the embedding context more difficult by coloring them.

Intercorrelations

The intercorrelations of these tests reported by Witkin include
testing by others as well. Of 42 coeficients for adults, 22 were not
significant at the p = 0.05 level, for children ages 10 to 17, 15 of
33 coeficients were not significant. Most of the non-significant
coeficients were between the RAT and the other tests, and therefore
this test was discarded from the battery as a poor measure of FID.

Among the other coeficients for adults 12 of 16 were significant.
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The tests separated along sex lines, six were significant for men but
not for women, and one was significant for women and not for men. This
contrasts with the findings of Gardner et al. (1959) who found that the
tests of FID correlated significantly for women, but not for men.

That study also found that the RFT and EFT did not correlate, but in
fact loaded differentially on different factors. From the scores on

the three principal tests, the RFT, EFT and BAT, a weighted average

was calculated and labeled the perceptual index. Three other indices
were also calculated. An intellectual index was made using the average
of scores on the Wechsler Intelligence Scale for Children (WISC)
subtests of Block Design, Picture Completion and Object Assembly. A
verbal index was used that consisted of the average of the scores on

the WISC subtests of Information, Comprehension and Vocabulary. The
cognitive index was a relatively high correlation between the perceptual
and intellectual indices (r = 9.66), but low between the perceptual

and verbal indices (r = 0.26). The cognitive index of course correlates
with both the perceptual and intellectual indices since it is the

average of these.

FID Tests Compared with Other Tests

The tests that form the standards were compared with a long
series of other tests with quite varied results. It was expected
that the EFT would correlate with Holtzman's Form Recognition Test
(FRT), a modification of Thurstone's Hidden Figures where incomplete
line drawings of familiar forms, for instance, faces or animals are
hidden in a picutre. The EFT was considered to be an embedding

context, while the Form Recognition Test was seen as a distracting
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context, the two correlated at r = 0.54 for the achromatic FRT and at
r = 0.46 for the chromatic version. A test reported by Jackson (1955)
that correlated with the EFT involved word recognition against a
background of noise with values of r = 0.46, p = 0.05, for men, but
not significant for women. On the other hand Karp administered a
series of tests including the EFT, BAT and RFT and also tests with
distracting contexts to 150 men and found no significant relationship.
The results were factor analyzed, and the two sets loaded on different
factors. Another study however, showed that the achromatic EFT loaded
on the FID factor, and the chromatic version on the distracting factor.
Thurstone's study using his modification of Gottschaldt's Hidden
Figures revealed a factor that he designated flexibility of closure,
or the ability to shake off set in order to take another set. The

EFT is a slight modification of the Thurstone form of the Gottschaldt
test, and they correlated at r = 0.46. Higher correlations between
these tests have been obtained by others. It is strange that the
correlations should not be near 1.0 since the only difference is that
fewer figures are used in the EFT and they are colored. Other studies
have found significant relations between the Thurstone Gottschaldt

and the RFT and BAT, though generally much less than with the EFT.

The FID measures have also been studied with respect to other measures
of Thurstone's flexibility of closure, the Hidden Figures Test (HFT),
and the Two Handed Coordination Test. The HFT is similar to the
Holtzman Form Recognition Test, and did not correlate significantly
with the perceptual index, though in a factor analysis it did show the

principal variance on the FID measures. Two types of Two Hand
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Coordinétion Tests were made, one is a tapping test used by Thurstone
where the subject taps in a different sequence on two circular places
at the same time, this test correlated significantly with the EFT.

The School of Aviation ﬁedicine Two Hand Coordination Test requires

the subject to turn control knobs to track a target, but the controls
act in an unexpected way, requiring the reorientation of normal coordi-
nation patterns. One test of this with the perceptual index was
significant for men, less for women, while a replication was not
significant. Gardner, Jackson and Messick (1960) studied the relationship
between cognitive controls and the FID tests and according to Witkin
confirm that field articulation and flexibility of closure load on the
same factor, lending strong support to the differentiation hypothesis.
However, Gardner et al. conclude that the factor cannot be field
dependence or articulation in the sense that Witkin interprets it, but
is related to the ability to selectively attend to cues that are in

the field, not in the figure. This discrepancy will be examined in
more detail later. Podell and Phillips (1959) also tested the EFT,
Thurstone's Gottschaldt, and Two Hand Coordination and found them all
to load on a factor he calls "spatial decontextualization." These all

seem to be different names for the same factor.

Unclear Terminology

The discussion of FID and perceptual constancy (Witkin et al.
1962:52) is difficult to follow and seems to be contradictory. The
field independent person is said to be "stimulus directed" and does
not perceive objects as constant when illumination, perspective and

distance vary, that is the person interprets according to the actual
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image that falls on the retina. On the other hand the dependent
persons sees things according to their "stable characteristics,'.

which presumably means the way the object looks under more standard
conditions, i. e., a square seen at an angle actually presents a
diamond shape to the observer, so the field dependent person interprets
it as a square for he is controlled by the context. The independent
person interprets it "independently of the context in which it occurs.”
Does this mean that the articulated person sees the square as a
diamond, unaffected by the context? The dependent person is said to
perceive the item and interpret it as embedded in its context, that

is in a "relatively global" manner. What precisely does it mean to
perceive in context? It does not seem possible to assign clear meaning

" or "global." A number of

to the terms "stimulus directed," "context,
studies are cited relating to this constancy of perception, but the
evidence is conflicting, possibly due to the lack or clarity of the
terminology. A study by Pérez (1955) cited by Witkin concludes that
the analytic person is more able to shift, that is adopt an analytic
attitude than the field dependent person when estimating image size.
Witkin concludes that the analytic p