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ABSTRACT OF

The Relationship Between Psychological
Differentiation and Performance on
Conditional Reasoning Tasks

The theoretical rationale was provided by the con-
cept of psychological differentiation as postulated by
Witkin and his associates. The purpose of the study was to
investigate the relationship between psychological differ-
entiation and performance on conditional reasoning tasks
when these tasks are varied over different contents and
patterns. 1In addition, the relationship between psycho-
logical differentiation and types of errors made on these
tasks was investigated.

The Conditional Reasoning Test developed has three
types of contents, concrete-familiar, suggestive and
symbolic. There are two types of pattern&i&iﬁe huwhhj1ﬁ££mm
conclusions could be drawn from the premises (V-patterns)
and patterns in which no unique conclusions could be drawn
from the premises (I-patterns). It was hypothesized that:

l.- On the V-patterns of conditional reasoning, where
many subjects are expected to have the necessary abilities,
field independent subjects perform better than field
dependent subjects.

2.- On the V-patterns of conditional reasoning, there
is interaction between content and psychological different-
iation, field independent subjects performing more consist-

ently across the various contents than field dependent
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subjects.

3.- On the V-patterns, field dependent subjects have a
higher proportion of errors which express uncertainty of
judgment than field independent subjects.

4.- On the I-patterns where the subjects do not have the
necessary abilities, field dependent subjects perform better
than field independent subjects (on these patterns, the
correct conclusion is one which expresses uncertainty of
judgment) .

The research subjects included 302 Grade 8 students
(160 girls and 142 boys). The subjects were administered
the Dominion Group Test of Learning Capacity (Intelligence
Test), a Conditional Reasoning Test, the Group Embedded
Figures Test and the Articulation of Body Concept Scale as
measures of psychological differentiation. Those who scored
in the top 50% of the distributions of both measures of
psychological differentiation were classified as field
independent while those who scored in the bottom 50% of the
distributions of both measures were classified as field
dependent.

Hypotheses 1 and 2 were tested by use of a repeated
measures multivariate analysis of covariance, with repeated
measures on the type of content and intelligence test scores
as the covariate. The other independent variable was the

extent of psychological differentiation with field dependent
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and field independent subjects forming the criterion groups.

The V-patterns content subtest scores of the
Conditional Reasoning Test served as the dependent variables

Hypotheses 3 and 4 were each tested by use of the
Mann-Whitney U Test for independent samples. For Hypothesis
3, the ranks on P, the proportion of errors on the V-
patterns of the 'uncertain' type was the dependent variable.
For Hypothesis 4, the ranks obtained on the I-patterns
total scores served as the dependent variable.

In each case, psychological differentiation was the
independent variable, with field dependent and field inde-
pendent subjects forming the criterion groups.

The results indicated that all the four research
hypotheses were supported at the 0.05 level of significance.

To conclude, it was recommended that the study be
replicated with different types of tasks, at different age
levels and with a test in which the students provide their
own responses instead of being required to select a con-

clusion from the given set of conclusions.
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INTRODUCTION

Witkin and his associates, over two decades ago,
described and empirically supported a perceptual-
personality dimension which they referred to as field
independence. The all-embracing term 'psychological
differentiation' was later proposed by Witkin and his co-
workers in place of the more circumscribed term, field
independence. 1In this work, the central process was
described as being the ability to overcome an embedding
context.

The important aspects of this construct are the
field-dependent (less psychologically differentiated) and
field-independent (more psychologically differentiated)
cognitive styles. These styles, conceived as emanating
from differences in the extent of self-nonself segregation,
are tendencies to rely on external or internal referents
in information processing. These contrasting tendencies
are reflected in the ability of field independent persons
to cope with tasks involving analytic and restructuring
abilities, and their limitation on social sensitivity and
social skills. Field dependent persons on the other hand,
have greater social sensitivity and social skills but are
not as competent in analytic and restructuring abilities.
These characteristics suggest that an individual's extent
of psychological differentiation may account at least in

part, for variations on performance on tasks such as logic
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which involves analytic and restructuring abilities.

During the past twenty years a number of studies
concerned with children's logical abilities have been con-
ducted. The aim in most of these studies has been to
determine some of the factors that affect logical reasoning
ability. A consistent finding in these studies is that
children (ages 6 to 11l) and adolescents (ages 12 to 18),
have difficulty in reasoning with patterns of logic in
which no unique conclusions can be drawn from the premises.
Adolescents, and in some cases children, are, on the other
hand, able to respond correctly to items measuring patterns
in which a unique conclusion can be drawn from the premises.
The type of content (e.g., concrete-familiar, suggestive
and symbolic) in which an argument is presented has also~
been identified as a factor affecting logical reasoning
ability. Socioeconomic status, intelligence and age have
also been found to influence the ability to reason logically
As noted earlier, psychological differentiation may be an
important factor in logical reasoning ability. One purpose
of the study therefore, was to investigate the relationship
between children's conditional logic abilities and individua
differences in psychological differentiation. Another pur-
pose was to determine if the type of error made on a con-
ditional reasoning task is related to the individual's

extent of psychological differentiation.
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INTRODUCTION

The study is organized into three chapters. The
first chapter consists of a review of the literature which
leads to the statement of research problem and hypotheses.
In the second chapter, the methods of data collection and
data analysis are indicated. The results of the data
analysis are presented and discussed in Chapter III. In
addition, educational implications of this study, together
with suggestions for further inquiry, are indicated. The
report ends with a summary and the statement of conclusions,

an annotated bibliography and appendices.




CHAPTER 1

REVIEW OF THE LITERATURE

In this chapter, the theoretical rationale for the
present investigation is provided. The chapter begins with
a description of Witkin's concept of psychological differen-
tiation. Following this, is a discussion of conditional
reasoning as it relates to other types of logic. 1In
addition, some factors that have been found to affect log-
ical reasoning ability are described. 1In the third section,
the relationship between conditional reasoning ability and
psychological differentiation is examined. In addition, the
empirical research which can be related to these variables
is reviewed. In the last section, the research questions
and hypotheses to be tested, which were derived from Witkin's

theory of psychological differentiation, are stated.

1. Concept of Psychological Differentiation

In this section, the concept of psychological diff-
erentiation as conceived by Witkin and his associates is
discussed. In addition, some criticisms that have been made
of Witkin's theory are reviewed. The section ends with a
summary of characteristics attributed to more psychologically
differentiated persons and less psychologically different-

iated persons.
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4
The early works of Witkin and Asch,l’2’3"

concerned
with the establishment of spatial . orientation, provided the
basis from which Witkin's differentiation hypothesis was
formulated. The purpose of the experiments was to determine
whether an individual perceived the upright in space prim-
arily through postural factors or by environmental cues in
the surrounding perceptual field.

The findings indicated that there were stable and
consistent individual differences in a subject's ability to
orient himself in space. Spatial orientation was also re-
lated to social and personal traits such as articulated per-
ceptual and intellectual functioning, sense of separate
identity, articulated body concept and the use of structured

and specialized defenses and controls in the discharge of

lS. E. Asch and H. A. Witkin, "Studies in Space Orient-
ation: I. Perception of the Upright with Displaced Visual
Fields," in Journal of Experimental Psychology, Vol. 38,
No. 3, 1948, p. 324-337.

———————— and H. A. Witkin, "Studies in Space Orientation:
II. Perception of the Upright with Displaced Visual Fields
and with Body Tilted," in Journal of Experimental Psychology,
Vol. 38, No. 4, 1948, p. 455-477,.

3H. A. Witkin and S. E. Asch, "Studies in Space Orient-
ation: III. Perception of the Upright in the Absence of
Visual Field," in Journal of Experimental Psychology, Vol.
38, No. 5, 1948, p. 603-614.

-------- and S. E. Asch, "Studies in Space Orientation:
IV. Further Experiments with Displaced Visual Fields," in
Journal of Experimental Psychology, Vol. 38, No. 6, 1948,
p. 762-782.




impulses. It became apparent to Witkin and his colleagues

that an individual's mode of spatial orientation is an

expression of a more generally preferred mode of perceiving.
Witkin and his co-workers devised and modified a

number of perceptual tasks to measure an individual's

spatial orientation. This resulted in the Rod and Frame

Test (RFT)5 The Room Adjustment Test (RAT),6 and the Body

Adjustment Test (BA.T).7

The RFT consists of a luminous square frame which

can be tilted to the left or right. A luminous rod moving

independently of the frame is
frame. In the test, which is

darkened room, the subject is

pivoted at the centre of the
conducted in a completely

required to adjust the rod to

an upright position. He must ignore the tilted frame which
surrounds the rod to determine the upright.

The apparatus for the RAT and BAT consists of a box-
like room suspended on ball-bearing pivots so that it can be
tilted to the left or right. The subject is seated in an
adjustible chair which can also be tilted to the left or

right.

5H. A, Witkin, R. B. Dyk, H. F. Faterson, D. R. Goodenough
and S. A. Karp, Psychological Differentiation, New York,
Wiley, 1962. p. 36-37.

®1pid., p. 37-39.
T1bid.
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The subject's task is to bring the tilted room to a
position he perceives as upright (RAT) or to bring his
tilted body to a position he perceives as upright (BAT).
In their later work, Witkin and his colleagues

developed the Embedded Figures Test (EFT)8 together with a

group version (GEFT)9 and a children's individually admin-

10

istered version (CEFT). The Articulation of Body Concept

Scale (ABCS)ll was also developed.

In the EFT or its adaptations, the subject is
required to find a simple figure embedded within a larger
complex figure. With the ABCS, the subject is required to
draw a man and a woman. The drawings are rated according
to the ABCS, based on form, identity, sex differentiation
and level of detailing.

In each of the tests the subject is required to per-
ceptually differentiate an item from the influence of the
prevailing field. Individual differences are found in all

the tasks. Moreover, individuals tend to perform in a self-

“81pid., p. 39-40.

9H. A, Witkin, . P. K. Oltman, . . E. Ruskin and
Stephen A. Karp. Manual for Children's Embedded Figures
Test and Group Embedded Figures Test, Consulting Psycholo-
gists Press inc., Palo Alto, California, 1971.

101,34,

11’\.H; F. Faterson and H. A. Witkin, "Longitudinal
Study of the Development of Body Concept,"” in Development
Psychology, Vol. 2, No. 3, 1970, p. 429-438.
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consistent fashion on these tasks. The person who can-
not separate the simple figure from the complex geometric
design is not likely to produce drawings reflecting an
articulated body concept or to adjust his body to the up-
right in a surrounding tilted room. Such a person is also
unlikely to bring a rod to the upright when the rod is
surrounded by a tilted frame. These individuals who are
strongly influenced by the prevailing field so that parts of
the field are experienced as "fused", are described as field
dependent. Other individuals perceive parts of the field as
discrete from organized backgrounds, and are identified as
being field independent.

Witkin therefore argues that field dependence-
independence is a reflection of an individual's mode of
field approach. He contends further, that this field
approach may be related to a number of personality character-
istics. To test this hypothesis, Witkin and his colleagues
have carried out several studies to identify some correlates
of field-dependence-independence.

Some of the characteristics so far identified with
field dependent persons are the following: (1) a less well
developed sense of self esteem and body image; (2) a
greater sensitivity or attentiveness to social contacts;

(3) a tendency to conform to social norms and values, that

is, they are more likely than field independent persons to
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maintain values and attitudes that are popular; (4)
a greater readiness to change their views in the direction
of the attitudes and views of an authority figure; (5) a
tendency to use less complex and less specialized forms of
defenses (such as massive repression and primitive denial):
(6) a tendency to have a low level of cognitive clarity,
indicating that, to them, information and impressions are
blurred, confused, unassimilated and unstructured; one of
six indications of low level of cognitive clarity being the
inability to abstract and generalize; (7) susceptibility
to influence by suggestions. This means that they readily
accept external standards in determining their attitudes
and judgments; (8) an inclination towards subject areas
that feature inter-personal relationships such as social
science, counselling, elementary school teaching and
selling; (9) less self-confidence and more uncertainty in
their judgments and less self-assurance; (10) "a global
field approach", that is, they readily submit to the
structure of a prevailing field and are incapable of per-
ceiving its parts analytically.

Field independent persons, in contrast, have char-
acteristics opposite to those attributed to field dependent
persons.

Sex differences have been reported in performance

on the measures of field dependence described above.
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Greater field dependence in females in their performance on
the RFT, EFT, RAT or the BAT has been observed in numerous
groups of varied educational and socioeconomic backgrounds
in the United States, in Western European countries,
including England, Holland, France and Italy, in Japan, Hong
Kong and Sierra Leone12 as well as in India.13 However, no
significant sex differences have been noted among the
Eskimos, whose child-rearing techniques emphasize self-

14,15

reliance and independence for both boys and girls. On

the ABCS, on the other hand, females are reported to be

16,17

superior to males. Witkin explains that the unexpected

le. A. Witkin, "A Cognitive-Style Approach to Cross-

Cultural Research," in International Journal of Psychology,
Vol. 2, No. 4, 1967, p. 243.

13C. G. Pande, "Sex Differences in Field Dependence:

Confirmation with Indian Sample," in Perceptual and Motor
Skills, Vvol. 31, 1970, p. 70.

l4J. W. Berry, "Temne and Eskimo Perceptual Skills," in

International Journal of Psychology, Vol. 1, 1966, p.58-64.

l5R. S. MacArthur, "Sex Differences in Field Dependence

for the Eskimo: Replication of Berry's Findings," in
International Journal of Psychology, Vol. 2, No. 2, 1969,
p. 139-140.

16N. I,. Corah, "Differentiation in Children and Their
Parents," in Journal of Personality, Vol. 33, 1965, p.
300-308.

17Faterson and Witkin, op. cit.,.1970, p. 429-438.°

.
Y
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reversal in the superior performance of females is very
likely a function of the ABCS technique. High ratings on
the scale emphasize details of clothing, hair treatment,
etc., and this is more characteristic of human figures,
especially female figures, drawn by girls than by boys.18

Several longitudinal and cross-sectional investig-
ations led Witkin and his co-workers to consider the develop-
mental aspect of the field dependence-independence. Young
children were found to function in a relatively field
dependent fashion. As age increased, it was noticed the
children's scores on the tasks described above also in-
creased indicating increasing field independence. However,
individuals tended to maintain their relative positions
within the group. Witkin suggests that a child's self-
concept is initially undifferentiated and lacking in decis-
iveness in nearly all areas of functioning. However, as the
child grows, he is more able to distinguish himself from
others, objects from other objects, and time from other time.
The theoretical formulation of the psychological different-
iation hypothesis emerged from the connections made between
perceptual and personality development.

The concept of psychological differentiation did

not originate from Witkin. However, it appeared to him and

181pida., p. 433.
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his co-workers to provide a possible theoretical basis for
their research findings. Werner's orthogenic theory19
offered the desired framework. According to Werner, the
development of differentiation may be considered to proceed
from a relatively diffuse, global or undifferentiated state
towards more differentiated and hierarchic integration.20
Witkin and his associates followed Werner's orthogenic
principle when they defined differentiation as:
... the complexity of a system's structure. A
less differentiated system is in-a" relatively
bomogeneous sFrugtural sta;e; a more different- 21
iated system is in a relatively heterogenous state.
Psychological differentiation in Witkin's termin-
ology thus refers to the extent of complexity within the
psychological field. Articulation, that is, the analysis
and structuring of experience is used as a synonym for
differentiation. A psychological field that is well differ-
entiated is therefore described as structured and analytic
as opposed to being diffused and global.
Another aspect of differentiation is "specialization"

This term is used to describe the extent to which subsystems

are capable of mediating specific functions so that specific

lgH. Werner, Comparative Psychology of Mental Development,
New York, Science Editions, 1948, XII - 564 p.

201p34., p. 51.
21Witkin et al, op. cit., 1962, p. 9.
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stimuli receive specific reactions. In a psychological
field which is characterized by specialization, the various
psychological areas may be separated from each other. For
example, feelings are distinct from perceptions, thought is
not necessarily fused with action and feelings and needs
tend to be discrete.

Differentiation also implies the way in which a
system is integrated. Integration refers to the creation of
functional relationships within the system. While complex-
ity of integration or the complexity of subsystems within
the larger system is directly related to degree of differ-
entiation, this is not necessarily true of effectiveness of
integration -- hence it is possible to find maladjusted
persons among those who possess a well-differentiated psy-
chological field.

Differentiation is a pervasive characteristic that
occurs in several areas of psychological functioning. It
occurs in perceptual, intellectual and emotional functioning,
in the use of defense structures for the discharge of im-
pulses and it may be an important factor in social relation-
ships.

Following Werner's organic rather than the mechan-

istic approach to developmental psychology, Witkin and his
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associates22 argue that progress towards greater different-
iation involves the organism as a whole, rather than pro-
ceeding discretely in separate domains.

Witkin's perceptual measures thus operationally
define the extent to which an individual's systems are
differentiated. That is, a relatively field dependent
person tends to have an undifferentiated psychological
system. He tends to experience difficulty in overcoming
the influence of the surrounding field in the RFT, the tilt
of the room in the RAT and BAT, or the distracting lines in
the EFT and to draw figures reflecting a little articulated
concept of the body. On the other hand, a field independent
person is expected to have a more differentiated psycho-
logical system. He is expected to be able to adjust the rod
to the true vertical, orient himself to the vertical in
space, locate a simple figure hidden in a complex one and
to produce figures which indicate an articulated concept of
the body. Witkin's use of the term "differentiation" has
been criticized on several grounds.

In a critical review of Witkin's book, Psychological

22H. A. Witkin and . J.. W. Berry, "Psychological Differ-
entiation in Cross Cultural Perspective," in Journal of
Cross Cultural Psychology, Vol. 6, No. 1, March 1975, p. 6.
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Differentiation, Zigler23 argues that although several

interesting relationships were discovered by Witkin and his
colleagues, they were rendered uninterpretable because they
lacked a theoretical base. He further suggests that the
network of inter-relationships found by Witkin and his
colleagues between measures of psychological differentiation
and other measures are due to a common factor, namely,
general intelligence and can be better accounted for by this
factor. To this point, researchers who have examined the
relationship between measures of psychological different-
iation and measures of intelligence have indicated that:

1. Correlations between total intelligence scores

and measures of psychological differentiation

ranged from 0.20 to 0.57;2%¢2°:26

2. Correlations between scores on verbal measures

of intelligence and measures of psychological

23, E: Zigler, "A Measure in Search of a Theory?" in
Contemporary Psychology, Vol. 8, 1963, p. 133-135.

24M. McCarrey, ~ ' L.. Dayhaw, and .G. P. Chagnon,

YAttitude Shift, Approval Need, and Extent of Psychological
Differentiation," in Journal of Social Psychology, Vol. 84,
1971, p. 141-149.

25T. E. Dubois and W. Cohen, "Relationship between
Measures of Psychological Differentiation and Intellectual
Ability," in Perceptual and Motor Skills, Vol. 31, 1970,
p. 411-4716.

26James V. Spotts anc . . . B.. Mackler, "Relationship of
Field-Dependent and Field-Independent Cognitive Styles to
Creative Test Performance," in Perceptual and Motor Skills,
Vvol. 24, 1967, p. 239-268.
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differentiation ranged from 0.06 to 0.47;2/¢28+29

3. Correlations between scores on non-verbal measures
of intelligence and measures of psychological
differentiation ranged from 0.09 to 0.51.30'31’32
On the average, non-verbal measures of intelligence
are more related to measures of psychological different-
iation than verbal measures of intelligence. To offer an
explanation for findings such as those cited above, Witkin
has replied that the significant relationships reported
between measures of psychological differentiation and total
intelligence scores are very much a function of the intell-
igence subtests which require analytic ability. The results

of a study by Goodenough and Karp33 have, in fact, supported

Witkin's explanations.

°T1pid., p. 240.

28 R.- Tlliot, "Interrelationships Among Measures of
Field Dependence, Ability, and Personality Traits," in
Journal of Abnormal and Social Psychology, Vol. 63, No. 1,
1961, p. 27-36.

29J. Bieri, W. Bradburn and Galinski, "Sex Differences in
Perceptual Behaviour," in Journal of Personality, Vol. 26,
1958, p. 1-12.

30Elliot, op. cit., p. 30.
31Bieri et al, op. cit., p. 1l.
32Spotts and Mackler, op. cit., p. 248.

33w .D.. R. Goodenough and .”. ‘8. A. Karp, "Field
Dependence and Intellectual Functioning,” in Journal of
Abnormal and Social Psychology, Vol. 63, No. 2, 1961,
p. 241-246.
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They administered the RFT, EFT and BAT together with

the Wechsler Intelligence Scale for Children to ten-year-old

boys. They hypothesized that the scores on these three
measures of psychological differentiation would load on the
same factor as the Wechsler closure subtest scores (Block
Design, Object Assembly and Picture Completion). Their
results supported the hypothesis. However, Witkin had him-
self expressed some doubts about the independence of cog-
nitive styles (psychological differentiation being one of
them). In a discussion reported in Basic Cognitive Pro-

cesses in Children?4 he argued that cognitive styles are

represented in standard tests of intelligence, and that
controlling for intelligence in studies of cognitive style
may not be an appropriate issue.

Another criticism of Witkin's theory has come from
Gardner who argues that Witkin's use of the term "psycho-
logical differentiation" seems to "imply more generality
than is warranted even by the notable consistencies
described."35 His criticism was based on the fact that some

verbal and problem solving skills requiring analytic ability

were found to be unrelated to Witkin's measures of psycho-

34J. C. Wright, and J. Kegan (Eds.) Basic Cognitive Pro-
cesses in Children, Monogr. Soc. Res. Child Development,
Vol. 28, No. 2, 1963, p. 118-122.

35R. W. Gardner, "Book Reviews," in the American Journal
of Psychology, Vol. 76, No. 4, 1963, p. 709-711.
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logical differentiation. Witkin responded by arguing that
evidence exists indicating that the development of some
kinds of verbal skills may follow a different pathway than
the development of mode of field approaches and other char-
acteristics indicative of developed psychological differ-
entiation.36
Gruen37 argued that the personality-perception
relationship has been too broadly interpreted even though
only a few isolated traits were found. He further deplored
the uni-dimensional description of behaviour characteristics
inferred from performance on the spatial orientation tasks,
pointing out that such a method of reporting probably con-
ceals the possibility that the body may be used in different
ways by the same as well as different individuals in these

situations.38

39

Holtzman and Anastasi40 have indicated that know-

ledge of the subject's field dependence score might have

36yitkin, et al, op. cit., 1962, p. 198.

iZGruen, "A Critique and Re-Evaluation of Witkin's Per-
ception and Perception Personality Work," in Journal of
General Psychology, Vol. 56, First Half, 1957, p. 73-93.

381pid., p. 85.

39W. H. Holtzman, "Review of H. A. Witkin, H. B. Lewis, M.
Hertzman, K. Machover, P. Meissner and S. Wapner, "Person-
ality through Perception," in American Journal of Psychologyj
Vol. 68, No. 3, 1955, p. 501-504.

40, Anastasi, Differential Psychology, New York, Mac-
Millan, 1958, p. 357.
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confounded the results in the interpretation of the person-
ality-perception relationship in Witkin et al's earlier work.

Other writers have defended Witkin from his critics.
McCarrey,41 for example, argues that there might have been
earlier methodological weaknesses in Witkin's work but that
the value of the psychological differentiation construct is
evident by the abundance of data that havebeen analyzed and
synthesized.

As with any theoretical framework, these criticisms,
although pertinent, seem to be a good indication of a
theory building process. It is also to be noted that
Witkin's concept of psychological differentiation is att-
racting much interest and stimulating research. This is
because it appears to measure objectively, a cognitive dim-
ension which has important implications for personality and
learning.

In the preceding section, a review has been made of
the concept of psychological differentiation as conceived
by Witkin and his co-workers. The main points considered
may be summarized as follows:

In perceptual and intellectual functioning, a

person's performance ranges along a continuum of being

41M. McCarrey, Attitude Shift, Approval Need and Extent of
Psychological Differentiation, unpublished Doctoral Thesis
presented to the Faculty of Psychology of the University of
Ottawa, 1969, p. 32.
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relatively field dependent at one extreme to relatively
field-independent at the other extreme.

Relatively field independent and relatively field
dependent persons have certain personality characteristics
which are found in their perceptual, intellectual, motiv-
ational, defensive and social functioning.

Field dependent persons are less analytic, have
lower level of cognitive clarity, are more susceptible to
suggestions and express more uncertainty in their judgments
than their field independent counterparts. In addition,
the extremely field dependent person demonstrates a poor
and undifferentiated self-concept inclusive of the body.
He tends to be unsure of himself, and to be reliant on
others for guidance and support. He experiences difficulty
in maintaining his own direction in the face of contra-
dicting attitudes,opinions and beliefs. Further, his view
of himself is unstable, varying significantly as he moves
from one context to another.

Field independent persons are described as having
characteristics opposite to those of field dependent per-
sons. The attributes described suggest that there may be
a linkage between degree of psychological differentiation
and performance on conditional reasoning tasks. However,
before such a link is attempted, conditional reasoning as

it relates to other types of logic will be discussed. This
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is done in the next section. 1In addition, some factors

that have been found to affect logical reasoning ability

are described.

2. Aspects of Logical Reasoning

In this section, two topics are discussed; first,
the different types of logic commonly mentioned in logic
books and second, some of the factors that have been found

to affect logical reasoning ability.
a) Types of Logical Reasoning

Logical reasoning is generally divided into induc-

tion and deduction.42'43’44

Inductive reasoning involves
reasoning from the particular to the general. It involves
the ability to establish generalizations and determine

cause and effect relationships. Inductive generalization
enakbles a person to make a general statement about all
members of a given class from data on some of its members.
The determination of a cause and effect relationship between

two events requires the establishment of a causal connection

between the two events.

42U;.;My C. Beardsley, Thinking Straight, Englewood Cliffs,

New Jersey, Prentice Hall, Inc., 1966, p. ix-292.

43£rvLI. M. Copi, Introduction to Logic, New York, The

MacMillan Company, 1953, p. vii-472.

44. . <Rr. m. Ennis, Logic in Teaching, Englewood Cliffs,
New Jersey, Prentice Hall, Inc., 1969, p. vii-520.
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In contrast to inductive reasoning, deductive
reasoning is the ability to reason from the general to the
particular. It is the ability to draw correct conclusions
or assess conclusions drawn from some given information.
Typically, the individual is provided with some information
(sometimes called premises) which he is to assume to be true
He is then required to draw a conclusion from the given
information or asked to judge if a specific conclusion
follows necessarily from the given information.45

Three types of deductive logic are sentence, class
and ordinal or quantificational logic.46’47'48

In sentence logic, sentences form the basic units or
the building blocks. This means that distinct sentences
often connected or modified by such logical connectives as
"if", "only", "and", "or" and "both", appear essentially un-
changed throughout the course of the argument.

In class logic, the basic units or building blocks

of arguments are classes (collections) or individuals.

45V:ile.IL Burton, <. .~R. B. Kimbal and : = ~R. L. Wing,

Education for Effective Thinking, New York, Appleton-
Century-Croft Inc., 1969, p. 125.

465:;fh Harrison III, Deductive Logic and Descriptive
Language, Englewood Cliffs, New Jersey, Prentice Hall, Inc.,

1969, 1ii - 534 p.
47Beardsley, op. cit., p. 46-87.
48Ennis, op. cit., 1969, p. 11.

ST e
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The third type of deductive logic, ordinal or quant-
ificational logic, is concerned with the guantitative
relationships such as "greater than", "equal to", "less
than", "not greater than", "faster than", etc.

Of these three types of deductive logic, sentence
logic seems to be the most widely used in the English
language.49 Sentence logic is broken up into several types,
depending on the connective used. If the connective used is
"if", "only if", or "if and only if" or their synonyms, then
conditional statements are obtained. An example of a con-
ditional statement is as follows:

"If Jones is a dog, then he is an animal.”
This conditional statement has two simple sentences: "Jones
is a dog" and "he is an animal.” Arguments that contain
only conditional statements and simple sentences or their
negations are called conditional arguments. Here is an
example:

If Jones is a dog, then he is an animal.

Jones is a dog.

Therefore, Jones is an animal.

The first statement, called the major premise, takes

the general form "if....then....." The second statement,

"Jones is a dog," is called the minor premise. The statemen

49:,:H4 S. Leonard, Principles of Reasoning: An Intro-

duction to Logic, Methodology and Theory of Signs, New York,
Denver Publications, 1967, p. 531.

25
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introduced by "if" is called the antecedent and the con-
stituent part introduced by "then" is called the consequent.
The conditional statement does not state categorically that
what is asserted in the antecedent is true but that if what
is asserted is taken to be true, then the consequent
following must be true as well. A conditional argument,
therefore, consists of a conditional statement in the major
premise, the assertion or denial of the antecedent (or con-
sequent) in the minor premise and the assertion or denial of
the antecedent (or consequent) in the conclusion. Both majoy
and minor premises may also be conditional statements.

Other common types of sentence logic are disjunctionsg
(or alternations) and conjunctions.so'51

Among the various types of sentence logic that have
been discussed, conditional reasoning was selected for this

research. This was done for the following reasons:

1. Logical reasoning of the conditional type appears
to be very widely used in the English language. 52

2. The "if...then..." nature of conditional reasoning
seems to provide a suitable situation for testing
abstract reasoning ability.

50:-, M. R. Cohen and .: . E. Nagel, An Introduction to
Logic and Scientific Method, New York, Harcourt Brace &
World Inc., 1934, p. 101.

Slway:Dm J. Sullivan, Pundamentals of Logic, New York,
McGraw-Hill Book Company Inc., 1963, p. 162-164.

52Leonard, op. cit.
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3. The criteria for judging arguments in this form
of logic are well developed and agreed upon.

In logical arguments, there is a distinction between the
truth and the validity characteristic of the conclusion of
an argument. This distinction is useful since it is often
a source of confusion in making deductions and assessing
conclusions made in deductive reasoning. The truth of a
conclusion (or premise) refers to whether or not it agrees
with common knowledge. 1In explaining the truth character-
istic of a premise, Beardsley writes:

To discover whether the premises are true, we

see whether we can test them out in our exper-

ience, or support them by evidence, or perhaps

deduce them as conclusions from other known

premises. 53
The emphasis here is on whether the given conclusion (or
premise) agrees with what is observable through experience.
A conclusion that "Cows are smaller than flies" may follow
necessarily from some given premises but is not true in
terms of our daily experiences. On the other hand, the
conclusion "Horses are bigger than cats" is a true statement
in terms of our daily experiences but may not follow necess-
arily from some given premises.

The validity of an argument refers to whether or not

the conclusion drawn follows necessarily from the given

premises. An argument whose conclusion does not follow

53

Beardsley, op. cit., p. 47. |

——

1 —
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necessarily from its premises is said to be invalid.

Truth and validity of a conclusion are, therefore,
two different things. A conclusion that is true in terms of
daily experiences may or may not be a validly drawn con-
clusion. On the other hand, a conclusion that is valid may
or may not be true.

In summary, the basic types of logical reasoning
have been discussed. Reasons were given for the use of
conditional logic in this research. 1In addition, a dis-
tinction was made between the truth and validity of a con-

clusion of an argument.
b) Factors Affecting Deductive Reasoning Ability

In this subsection, five different factors that
have been observed to affect deductive reasoning abilitv are
described. Type of content in which an argument is pre-
sented, type of pattern, attitudes and emotions, age and
intelligence are the factors considered.

A review of the research literature indicates that
content is an important determinant of the ability to

reason logically. In an early study conducted by Burt,54

54;< ¢c. Burt, "The Development of Reasoning in School,"

in Journal of Experimental Pedagogy, Vol. 5, No. 2 & 3,
1919, p. 68-77, 121-127.
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four types of contents, namely, concrete-familiar, symbolic,

unfamiliar and suggestive were defined. These types of

contents which were later employed by Wilkins,55

Paulus,56 Miller,57 and Shipman58 are operationally defined

Roberge and

below:

In the concrete-familiar content, there are

sentences which refer to concrete articles and/or qualities
with which the subject is expected to be familiar. Moreover
the truth status of each sentence is neutral. This means
that the subject is not expected to hold strong opinions
about the truth or falsity of these sentences. An example
of such a sentence is, "If the first sign is correct, then

the second sign is correct.’'

33, . M: Ciz-Wilkins, "The Effect of Changed Material
on the Ability to do Formal Syllogistic Reasoning," in
Archives of Psychology, No. 102, 1928.

56J. T._Roberge and D. Paulus, .. "Developmental Patterns
for Children's Class and Conditional Reasoning Abilities,™
in Developmental Psychology, Vol. 4, 1971, p. 191-200.

57W.‘A;;Miller, The Acceptance and Recognition of Six
Logical Inference Patterns by Secondary Students (Doctoral
Dissertation, University of Wisconsin), Ann Arbor, Michigan,
University Microfilms, 1968, No. 68-13651.

>8 . J. R. Shipman, "Structural and Linguistic Variables
that Contribute to the Difficulty of the Judgment of
Deductive Arguments of the Conditional Type." Paper pre-
sented at the annual meeting of the American Fducational
Research Association, Washington, D. C., March 30 - April 3,
1975.
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In the symbolic content, symbols such as letters of
the English alphabet are used in place of the concrete
objects or attributes of the concrete-familiar content.
These symbols are not expected to have any specific meaning
for the subject and can therefore stand for anything that
the subject chooses. Here again, the truth status of the
sentences containing these symbols is neutral. "If P, then
Q0" is an example of a sentence with this type of content.

The unfamiliar content is very similar to the sym-

bolic content. The difference is that in the latter,
symbols are replaced by meaningless words. An example of
a sentence containing this type of content is, "If there is
a glp, then there is an oolp."

In the suggestive content there are sentences with

truth status familiar to the subject. More specifically,
the subject knows, in terms of his daily experience, that
the premises state something which is false. That is, the
truth status of the conclusion (or premise) is in opposition
to known facts. In this type of content then, the subject
is required to draw and evaluate conclusions which contra-
dict his factual knowledge. An example of a sentence with
this type of content is "if Montreal is a city, then
chickens have four legs."

The Graded Reasoning Test, constructed by Burt,

includes items measuring the four contents discussed above.




- 26 -

REVIEW OF THLE LITERATURE

Burt concluded that for his undergraduate sample, changing
the type of content of a class logic argument affects its
difficulty. According to Burt's59 results, when the con-
tents are ranked in increasing order of difficulty, their
order is: concrete-familiar, suggestive, symbolic and
unfamiliar.

Wilkins®® found that, for adults, the ability to
solve class logic problems was much influenced by the type
of content in which the argument was presented. Arguments
containing meaningless words tended to be most difficult
and those containing concrete familiar words were easiest.
Arguments in the symbolic form also appeared to be more
_difficult than arguments in the suggestive form.

Long and Welch61 found similar results with
children (ages 8-11l) when they concluded that the "diffi-
culty of applving a principle of reasoning increases as the

meaningfulness of the terms decreases."

59Burt, op. cit.

04ilkins, op. cit.
61L.:Long, and L. Welch, "Reasoning Ability in Young
Children,” in Journal of Psychology, Vol. 12, 1942, p. 42.
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62,63,64 provide supporc for

Some more recent studies,
different rankings of difficulty for the different types of
contents. Berzonsky and Ondrako,65 for example, found that
for 6-7 year olds, the concrete-familiar content is easiest
while the suggestive content is more difficult than the
symbolic content.

The results from most of the studies cited above do

confirm Burt's ordering of the difficulty of the various !

contents and do support the contention that the type of
content in which an argument is presented affects an |
individual's logical reasoning ability. E
The concrete-familiar, suggestive and symbolic con- p
tents were selected for this study. The unfamiliar content :
was dropped because both the unfamiliar and symbolic contents
were conceived as belonging to a more general abstract con-
tent. It was therefore argued that little would be gained by

including both contents.

The type of pattern (or form) in which an argument
is presented has also been found to affect deductive
reasoning ability. Two types of patterns of deductive
logic are of particular interest. First, there are patterns
in which a unique valid conclusion that follows necessarily

from the premises can be drawn. These types of patterns

62R. H. Ennis and D. Paulus, Critical Thinking Readiness
in Grades 1-12, Phase l: Deductive Reasoning in Adolescence,
Ithaca, New York; The Cornell Critical Thinking Project, 1965

63W. L. Gardner, An Investigation of Understanding of the
Meaning of Logical Operators in Propositional Reasoning.
Doctoral Dissertation, Cornell University, Ann Arbor,
Michigan, University Microfilms, 1966, No. 66-4109.

64Miller, op. cit.

6SM. D. Berzonsky and M. A. Ondrako, "Cognitive Style and
Logical Deductive Reasoning", The Journal of Experimental
Education, Vol. 43, No. 1, Fall 1974.
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will be designated V-patterns. The assertion of the ante-
cedent or denial of the consequent in the minor premise of
a conditional argument, for example, allows for a unique
conclusion from the premises. Secondly, there are also
patterns in which no unique conclusion that follows
necessarily from the premises can be drawn. These types

of patterns will be designated I-patterns. The affirmation
of the consequent or denial of the antecedent in the minor
premise of a conditional argument produces I-patterns.

The results from many studies indicate that the V=
patterns are relatively easy while the I-patterns are
extremely difficult for children in elementary and secondary
schools.

Ennis and Paulus66

found significant differences in
means, difficulty indices and percentage of mastery of V-
patterns and I-patterns of class and conditional reasoning
at given grade levels (4-12). For both types of reasoning,
the I-patterns were significantly more difficult than the
V-patterns. They reported also that the greatest improve-
ment in the mastery of specific patterns from lower to
upper grade levels is in the I-patterns.

Miller67 used five patterns of conditional logic;

three were V-patterns and two were I-patterns. In addition,

66
67

Ennis and Paulus, op. cit.
Miller, op. cit.
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he included a V-pattern from disjunctive reasoning. He
reported that children in Grades 8, 10 and 12 do not find
as much difficulty with items on the V-patterns as they do
with items on the I-patterns which were extremely difficult
for these age groups.

For Grade 8 students, Miller obtained an average
item difficulty index of 0.74 for the V-patterns and 0.0€
for the I-patterns. Similar results were obtained in an
earlier study by the present investigator.68 Thus, for
this group of students at least, it may be argued that most
of the children are able to respond correctly to items
associated with the V-patterns. On the I-patterns however,
the students do not have the necessary ahilities and the
scores obtained are of less than chance probability.

The type of pattern in which an argument is pre-
sented is therefore an important factor in determining
success with logical reasoning tasks.

Attitudes and emotions have also been found to

affect logical reasoning scores. Janis and Frick69 tried

Ggl,gvna E. Amin, The Validation of a Conditional
Reasoning Test, Interim Report presented tc School"of =~
Graduate Studies, University of Ottawa, 1976.

J. L. Janis and F. Frick, "The relationship bhetween
Attitude Towards Conclusions and Errors in Judging Logical
Validity of Syllogism," in Journal of Experimental Psych-
ology, Vol. 34, 1944, p. 73-77.
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to assess the belief that people are likely to be satisfied
with unsound argquments if they accept the conclusion to
which arguments lead; and that conversely, they are likely
to be unduly critical of, or even reject outright, the
argument if they do not accept the conclusion. By using

an attitude questionnaire, they assessed the attitudes of

19 graduate students on certain social issues. Later, a
test on class logic with conclusions bearing on those social
issues was administered to the students. It was hypoth-
esized that if there is agreement with the conclusion, more
errors will be made in judging logical validity bv acceptina
invalid argumentation than by rejectino valid argumentation.
A second hypothesis was that if there is disagreement with
the conclusion, the reverse would be true. The results
supported the two hypotheses.

Other studies70'7l'72

have also supported the hypo-
thesis that personal convictions, attitudes and emotions do,

in fact, affect the ability to reason logically. It seems

70J. J. B. Morgan, and J. T. Morton, "The Distortion of
Syllogistic Reasoning Produced by Personal Convictions,"
Journal of Social Psychology, Vol. 20, 1944, p. 39-59.

714 A. Lefford, "The Influence of Emotional Subject
Matter on Logical Reasoning,"” Journal of General Psychology,
Vol. 33, 1946, p. 127-151.

72D. L. Thistlewaite, "Attitude and Structure as Factors
in the Distortion of Reasoning,” Journal of Abnormal Social
Psychology, Vol. 45, 1950, p. 442-458.

—
2
]

|
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appropriate to conclude that personal convictions and
emotions do influence logical reasoning ability. The
suggestive content of logical reasoning described earlier
has premises which contradict common knowledge. This type
of content is likely to arouse some subjects emotionally
so that they judge the validity of conclusions drawn not
in terms of the logical structure of the arguments but in
terms of their agreement or non-agreement with the stated
premises and conclusions.

Age relationships have been among the most frequent
relationships that have been studies with respect to log-

ical reasoning and thinking. In most of these studies,73'74

76 has provided a theoretical

Piaget's developmental theory
base.

Contrary to Piaget's expectation that hypothetical
reasoning is not possible before 11-12 vears of age, Hill77

found that children (ages 6-8) were able to recognize valid

73Miller, op. cit.

74D. Paulus, A Study of Children's Abilities to Deduce
and Judge Deductions, Doctoral Dissertation. Cornell
University, Ann Arbor, Michigan, University Microfilms,
1967, No. 67-16365.

75Gardner, op. cit.

76B. Inhelder, and J. Piaget, The Growth of Logical
Thinking from Childhood to Adolescence, New York, Basic
Books, 1958.

778. A. Hill, A Study of the Logical Abilities of
Children, Doctoral Dissertation, Stanford University, Ann
Arbor, Michigan: University Microfilms 1961, No. 61-1229,
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conclusions derived from hypothetical premises. 1In

addition, she reported that the ability to reason logically

increases with age for the three tvpes of logic (sentence,
guantificational, and class logic) included in her study.

Donaldson78 conducted longitudinal studies with
students 10-12 and 12-14 years of age. She presented
these students with three verbal problems in class logic
and found that their ability to solve prohlems involving
V-patterns increased with age. They showed no improvement
in the ability to solve problems involving I-patterns of
logic.

Later studies by Gardner,79 Paulus80 Miller,81 and

Roberge and Paulus82 have supported earlier findings that

ability in logical reasoning increases with age. Age, then,

seems to be an important factor in logical reasoning.
Intelligence, also, has been observed to influence
logical reasoning ability. Paulus83 argued that logical

reasoning ability is essentially an intellectual trait and

78M. Donaldson, A Study of Children's Thinking, London,
Tavistock Publications, 1963.
79

80
81
82
83

Gardner, op. cit. 1966.

Paulus, op. cit.
Miller, op. cit.
Roberge and Paulus, op. cit.

Paulus, op. cit., p. 67.

TS
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is therefore expected to correlate positively with intell-
igence test scores. He developed two forms of a conditional
reasoning test, an assessing form in which the subjects
assessed the validity of a drawn conclusion (evaluation),
and a deducing form in which the subjects drew their own
conclusions from given premises (convergent production).
In each of the two forms of his conditional reasoning test,
Paulus included six patterns of conditional reasoning, four
V-patterns and two I-patterns. For each of the two forms,
and for each of Grade 5, 7, 9 and 11, significant positive
correlations were obtained between intelligence test scores
and scores on the V-patterns. However, negative correl-
ations were obtained between intelligence test scores and
the scores on the I-patterns in Grades 5, 7 and 9, whereas
these correlations were very low but positive for Grade 1l.
In Miller's study reported above, he concluded as
did Paulus, that for the grade levels studied, intelligence
test scores correlate positively with the scores on the V-
patterns. In addition, intelligence scores and I-patterns
correlated negatively. The latter finding was especially
common at lower grade levels.

Tucker84 compared the performance of educable

84I;R; C. Tucker, A Study of Logical Abilities of

Children as a Function of Mental Age and Chronological Age.
(Doctoral Dissertation, St. Louis University), Ann Arbor,
Michigan, University Microfilms, 1971, No. 71-21429.
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mentally retarded children with that of normal children of
the same chronological age (6-8 years) on deductive reason-
ing problems, using V-patterns from sentence, class and
ordinal logic. She found that normal children performed
significantly better than mentally retarded children.

The results of these studies indicate that intell-
igence is related positively to performance on the V-
patterns of deductive reasoning. The I-patterns scores,
however, tend to correlate negatively with intelligence
test scores especially at lower age levels. The explan-
ation might be that less intelligent children feel more
free to use the type of response which expresses uncert-
ainty of judgment. The correct response to I-patterns
items are of the form 'Maybe', 'Neither 1 nor 2 necessarily
follows' etc. These responses express that one cannot bhe
certain of a unique conclusion to be drawn from the
premises.

In the foregoing section, conditional logic has
been described in relation to other types of logic. 1In
addition, some factors that have been observed to affect
logical reasoning ability were discussed. The factors dis-
cussed included type of content, type of pattern, age,
attitudes and emotions and intelligence.

It was discussed earlier that more psychologically

differentiated (field independent) persons are more analytic




- 35 -

REVIEW OF THE LITERATURFE

more able to abstract and generalize and to rely on internal
frames of reference in their judgment than less psycho-
logically differentiated (field dependent) persons. These
attributes are useful in solving problems in conditional
reasoning. Hence, extent of psychological differentiation
may be an important factor affecting conditional reasoning
ability. Such a relationship is explored in the next
section., In addition, empirical research bearing upon this
relationship is reviewed.

3. Psychological Differentiation and

Performance on Conditional Reason-
ing Tasks

This section begins with a description of the
theoretical and éempirical relationships between psycho-
logical differentiation and performance on conditional
reasoning tasks in general. These relationships are then
considered when the contents of conditional reasonina
arguments are varied. The section concludes by relating
the types of errors made on a conditional reasoning task
to psychological differentiation.

The basic requirements for the solution of con-
ditional reasoning tasks and other deductive tasks as well,
are the ability to analyze the premises, re-structure them,
and decide on an appropriate conclusion on the basis of
the interrelationships amongst the premises.

Field independent persons are more analytic, have




- 36 -

REVIEW OF THE LITERATURE

a higher level of cognitive clarity and are therefore more
able to re-structure problems than their field dependent
counterparts. The former would, therefore, he expected to
perform better than the latter on conditional logic tasks.
The research findings bearing upon this expectation have,
however, been inconclusive. Linton,85 assessed the
attitudes of college students towards several social
issues. She then administered a group of class logic
problems bearing on these social issues. The conclusions
of the arguments sometimes coincided with and sometimes
contradicted the subject's known social attitudes. Con-
crete~familiar items were also included. She used the RAT,
BAT and the EFT as measures of psychological different-
iation. She concluded that there are no significant
differences between the performance of field-dependent and
field-independent subjects on the concrete-familiar items.
In another study, Alexander86 predicted a positive
relationship between psychological differentiation and

scores on class logic problems. One hundred male under-

85.: H. B. Linton, "Dependence on External Influence:
Correlates in Perception, Attitudes and Judgments," in
Journal of Abnormal Social Psychology, Vol. 51, 1955, p.
502-507.

865. Alexander. A Study of Perceptual and Verbal Differ-
entiation Among Male College Students. Doctoral Dissert-
ation, The George Washington University, Ann Arbor,
Michigan, University Microfilms, 1970, No. 71-12,285.
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graduates were administered the EFT, the Hidden Fiqures

Test (HFT) and a verbal skills battery. The verbal skills
battery was composed of two reference tests for each of the
Guilford factors selected for the study, plus the vocabulary

and comprehension subtests from the Wechsler Adult Intell-

igence Scale. The nonsense syllogism (class logic problems)

represented the logical evaluation factor. The class logic
scores did not emerge as a predictor of either the EFT or
the HFT scores. Moreover, scores on the class logic prob-
lems loaded on a factor different from the one on which the
two measures of psychological differentiation loaded. Thus,
for this sample, class logic performance was found unrelated
to extent of psychological differentiation.

In an earlier factor analytic study however,

Pemberton87

had found that for graduate students, scores on
class logic problems loaded on the same factor as scores on
the Concealed Figures Test (CFT). The results of the
studies thus reviewed indicate that for adult subjects, at
least, there may be little or no- relationship between log-
ical reasoning ability and extent of psychological differ-
entiation. Since analytic ability is a basic requirement

in solving logical reasoning problems, findings like some

of the ones above, appear to contradict Witkin's descrip-

87¢. B. Pemberton, "The Closure Factors Related to Other

Cognitive Processes,” in Psychometrica, Vol. 17, No. 3,
1952, p. 267-287.
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tion of field independent persons as 'analytic'. A possible
explanation for the above results is that the test items
might have been very easy for most of the adult subjects.
Some insight may be gained by studying the relationship
between psychological differentiation and performance on
conditional logic when children in Piaget's formal oper-
ational stage are examined. Such children, expected to be
capable & solving conditional logic problems, are not ex-
pected to have received any formal training in logic. Also,
it was noted earlier that type of content and type of
pattern are among the factors that affect logical reasoning
ability. Therefore, the relationship between psychological
differentiation and conditional logic performance may be
further clarified by examining performance on different
types of contents and patterns. Accordingly, in what
follows, such a relationship will be explored.

As discussed above, field independent persons rely
less on external source of information in defining their
attitudes and judgments and have greater analytic ability
than field dependent subjects. One would, therefore,
expect field independent subjects to perform almost as well
on conditional reasoning tasks having the suggestive or
symbolic contents as tasks having concrete-familiar contentsg
However, performance of field dependent suhjects is expected

to be decreased considerably on tasks having the suggestive
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or symbolic contents.

In Linton's study discussed above, she found that
field dependent subjects made more errors on the items that
contradicted their social attitudes than on the neutral
items. Field independent persons however, were more able
to overcome the "atmosphere effect" and to organize the
material more in accordance with the requirement of the
structure of the problem. This implies that field inde-
pendent subjects may make fewer errors on conditional
reasoning tasks when presented with the suggestive contents.

In another study, Witkin et al88 correlated the

scores of ten-year-old boys on the cognitive clarity scale

with their field dependence scores and obtained a signif-

icant positive correlation ( r .77, p & .01, N = 30)

between the two sets of scores. Field independent persons
tended to have a higher level of cognitive clarity than
field dependent persons. The ability to abstract and
generalize is only one of six dimensions of the cognitive
clarity scale. Witkin and his colleagues did not assign

" separate ratings to each of the dimensions. Rather, a
global score, reflecting an individual's cognitive clarity
was obtained. Nevertheless, it appears from this finding

that field dependent persons may be more limited in their

88yitkin et al, op. cit., 1962, p. 111,
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abilities to abstract and generalize and therefore make
many errors on the symbolic contents of conditional
reasoning tasks.

When subjects do not know the correct answer to an
item, differences between field-independent and field-
dependent persons are to be expected in the choice of
distractors. Field dependent persons have a greater
tendency than field independent persons, to rely on
authority, and on peer group in defining their judgments.
They would therefore be expected to be more unsure of them-
selves, to have a more unstable self-view and express more
uncertainty in their judgments than their field independent
counterparts. It is therefore expected that on conditional
reasoning tasks, field independent persons would tend to -
choose distractors which express certainty of judgment
while field dependent persons choose those that express
uncertainty of judgment. The studies reviewed below are
supportive of this expectation.

Sanguiliano89 tested the hypothesis that field
independent persons express greater certainty in their
judgment than field dependent subjects. She determined
the extent of each of a subject's confidence in the judg-

89':“'—I'-_;vSa'nguiliano. An Investigation of the Relation-
ship between the perception of the upright in space and
several factors in personality organization, Unpublished

Doctoral Dissertation, Fordham University, 1951, quoted
by Witkin et al, op. cit., 1962, p. 168.
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ments made in the BAT and RAT. Field independent persons
were found to express significantly greater confidence and
certainty in their judgments than field dependent subjects.

In another study, Gr05590 tested a group of
subjects on the RFT with a plain glass placed in front of
the apparatus. The subjects were told that the glass was a
specially ground lens which distorts vision in unknown ways.
At the end of the test, after being told about the supposed
distorting effects of the lens, they were asked to check
terms on an adjective checklist which best expressed their
feelings. The very field dependent subjects most often
checked "uncertainty" while the very field independent
checked "expectancy".

In a later study, Elliott91 administered the RFT-.
and the EFT to 128 male undergraduates. Among other tests

administered were the Maze Test (MT), the Self-Concept

Differentiation Test (SCD) and the Independence of Judgment

Scale (UJS). A measure of uncertainty was defined as the
time in seconds spent by the subject on the first trial of
the MT. Of the many hypotheses developed, those that are

of interest were the following:

90"A:F_a Gross, "The Role of set in perception of the
upright," in Journal of Personality, Vol. 27,1959, p. 95-103

9lp11iot, op. cit.
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l. Field dependent subjects have a lower self-

concept differentiation than field independent
subjects.

2. Field dependent subjects score lower than
field independent subjects on the measure
of independence of judgment.

3. Field dependent subjects score higher than
field independent subjects on the measure
of uncertainty.

The results indicated that while hypothesis 1 was
not supported, hypotheses 2 and 3 were supported. In part-
icular, since field dependent subjects performed more poorly than
field independent subjects on the MT, this poorer perform-
ance was accounted for by their relatively slow travel
around the maze on the first trial and therefore an indi-
cation of greater uncertainty of judgment.

These results indicate that field independent sub-
jects, compared to field dependent subjects, may make more
errors on a conditional reasoning test by choosing a res-
ponse of the form 'yes' or 'no’', 'true' or 'false', which
indicates that one is certain that the conclusion drawn
follows or does not follow necessarily from some given
information.

92

Erginel attempted to relate types of errors made

to extent of psychological differentiation. He adminis-

tered a "critical thinking" test based on ideas from
92A. Erginel, The Relation of Cognitive Style and

Intelligence to Achievement and Errors in Thinking

[Doctoral Dissertation, Lehigh University) Ann Arbor,
Michigan, University Microfilms, 1970, No. 70-1719.
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science and social science. The subject was asked to mark
a list of statements relating to the paragraphs as true,
probably true, false or probably false, in the light of
information given. The ABCS, the HFT and Thurstone's CFT
were used to determine extent of psychological differen-
tiation.

Erginel hypothesized that field dependent subjects
make more errors by selecting the responses 'true' or
'false' while field independent subjects make more errors
by selecting the responses 'probably true', or 'probably
false'. His results failed to confirm the hypothesis.
Such a hypothesis however, seems to contradict the expect-
ation that field dependent subjects are unsure of them-
selves and tend to express uncertainty in their judgment:-
Another problem associated with the interpretation of
Erginel's results lies in his use of the Chi-square test
in analyzing fhe data when expected frequencies are less
than five. When expected frequencies are very small, the
Chi-square test yields only roughly approximate probability
values.

To conclude, there appears to be several aspects of
the relationship between psychological differentiation and
logical reasoning that require study. These include the
relationship between psychological differentiation and per-

formance on conditional reasoning tasks in general and when
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these tasks are varied over different types of contents and
patterns. They also include relating the choice of dis-
tractors in these tasks to psychological differentiation.

The following research questions will therefore be

studied:

1. Do field independent (FI) subjects perform
better than field dependent (FD) subjects
on the V-patterns of a conditional
reasoning test?

2. Does the variation of the content and type
of pattern of conditional arguments affect
the performance of FD and FI persons to
the same extent?

3. Do FI and FD persons make different types
of errors on a conditional reasoning test?
4. Statement of Hypotheses

In order to examine the questions posed in the pre-
ceding section, it is hypothesized that psychological
differentiation is related to performance on conditional
reasoning tasks with different types of contents and patterns
It is also postulated that psychological differentiation is
related to the types of errors made on a conditional
reasoning test. These postulates are based on the following
rationale.

On the concrete-familiar content of the conditional
reasoning tasks, analytic ability is required for correct
solution of the items. With the suggestive content, the
items are constructed so that either the premises or the
correct conclusion state something that the subject knows to
be false. To respond correctly to items associated with this
content, analytic ability, as well as ability to rely on
internal frames of reference in defining one's attitude and
judgment are required.

The subject makes an error if he utilizes factual
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knowledge (i.e. relying on external frame of reference) in
determining the validity of arguments.

On the symbolic content, in addition to analytic and
restructuring ability, the subject is required to perform
transformations by replacing letters of the English alphabet
with simple sentences.

Field independent subjects are described as more
analytic, more able to rely on internal frames of reference
in defining their attitudes and judgment and more able to
restructure problems than field dependent subjects. There-
fore, on the V-patterns tasks where many have the necessary
abilities, the former subjects are expected to perform better
than the latter subjects. Moreover, on these tasks, field
independent subjects are expected to perform almost as well
on the suggestive and symbolic contents as they do on the
tasks having concrete~-familiar content.

However, one would expect the performance of field
dependent subjects to be decreased considerably on the tasks
having the suggestive or symbolic content. The following
hypotheses are therefore developed:

l1.- On the V-patterns of conditional reasoning where
many subjects have the necessary abilities, FI subjects per-
form better than FD subjects.

2.- On the V-patterns of conditional reasoning, there is
interaction between psychological differentiation and type
of content. FI persons are not expected to be influenced
in their performance on the different types of contents as
much as FD persons.

When subjects do not know the correct answer,
differences between field independent and field dependent
subjects in their choice of distractors may be expected.

On the V-patterns tasks, two types of errors are
possible; an error expressing uncertainty of judgment and

one expressing certainty of judgment. With the extremely
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difficult I-patterns tasks, only an error expressing
certainty of judgment can be made. The response which
expresses uncertainty of judgment is the only correct
response for these items.
Field dependent persons are more 'people oriented',
relying more on authority and peer group in defining their

attitude and judgment than field independent persons. The

greater uncertainty in their judgment than the latter.
Hence the following additional hypotheses are made.
3.- On the V-patterns tasks of a conditional reasoning

test, the proportion of errors of the type expressing

for FI persons.

choose distractors expressing uncertainty of judgment,
4,- On the I-patterns tasks, FD persons perform better

than FI persons since the correct answer to these very

difficult items is one which expresses uncertainty of

judgment.

In the next chapter are described the procedures

used in testing these four hypotheses.

former are likely to be more unsure of themselves and express

uncertainty of judgment is greater for FD persons than that

And because of the greater tendency in FD persons to
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CHAPTER I1

EXPERIMENTAL DESIGN

This chapter begins with a description of the

research subjects. The measuring instruments that were used

are then described, with a discussion of their validity and
reliability. Following this, the method of data collection

is described. The chapter concludes with a description of

the statistical techniques employed in testing the hypothesesg

stated in the null form.

1. Research Subjects

The research subjects included 302 eighth graders
(142 boys and 160 girls), averaging 13 years 6 months in
age from six schools of the Lanark, Leeds and Grenville ..
Roman Catholic Separate School Board. The town with the
largest population within this School Board is Brockville,
with a population of nineteen thousand. The subjects may
therefore be generally described as coming from a back-

ground that is rural or suburban.

2. Measuring Instruments

In this section, the four instruments that were

administered are discussed. These include the Conditional

t
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. 1 . .
Reasoning Test (CRT)™, the Dominion Group Test of Learning

Capacity (DGT),2 the Group Embedded Figures Test (GEFT)3

and the Articulation of Body Concept Scale (ABCS).4

The CRT consists of items measuring the ability to do
conditional reasoning with three V-patterns and two I-
patterns. These patterns, taken from a test originally
developed by Miller,5 are presented below in symbolic form
to illustrate the nature of the logical inference pattern
involved. Following convention, the ltters P, Q and R
represent simple statements or any combination of such
statements.

The five patterns are:

lM. E. Amin, The Validation of a Conditional Reasoning
Test, Interim Report presented to the School of Graduate
Studies, University of Ottawa, 1976.

2The Dominion Group Test of Learning Capacity, Dept. of
Educational Research, University of Toronto: Vocational
Guidance Centre, Ontario College of Education, University
of Toronto, 1934.

3H. A. Witkin, Philip K. Oltman, Evelyn Ruskin and
Stephen A. Karp. Manual for Children's Embedded Figures
Test and Group Embedded Figures Test. Consulting Psy-
chologists Press Inc., Palo Alto, California, 1971.

4H. F. Faterson and Herman A. Witkin, "Longitudinal
Study of the Development of Body Concept” in Development
Psychology, Vol., 2, No. 3, 1970, p. 429-438,

>W. A. Miller, The Acceptance and Recognition of Six
Logical Inference Patterns by Secondary Students,
(Doctoral Dissertation, University of Wisconsin), Ann
Arbor, Michigan, University Microfilms, 1968, No. 68-13651.
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LAW OF DETACHMENT (LD)

If P, then Q.

P.
1. 0. (correct answer)
2. Not Q.

3. Neither 1 nor 2 necessarily follows.

CONTRAPOSITIVE INFERENCE (CI)

If P, then Q.

Not .Q.
l. Not P. (correct answer)
2. P.

3. Neither 1 nor 2 necessarily follows.

HYPOTHETICAL SYLLOGISM (HS)

If P, then Q.
If @, then R.

I. If P, then R. (correct answer)
2. If P, then not R. e

3. Neither 1 nor 2 necessarily follows

AFFIRMING THE CONSFQUENT (AC)

If P, then Q.

Q.
l. P. (usual error)
2. Not P.
3. Neither 1 nor 2 necessarily follows (correct
: answer)
DENYING THE ANTECEDENT (DA)
If P, then Q.
Not P.
1. Not Q. (usual error)
2. Q. (correct

3. Neither 1 nor 2 necessarily follows answer)
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Neither affirming the consequent nor denying the
antecedent pattern (4 and 5 above) producesunique con-
clusions that follow necessarily from the premises.
Therefore, these are I-patterns while the rest are V-
patterns.

The selection of these patterns can be justified
in several ways. First, a survey of newspaper editorials,
supreme court decisions and auto mechanic handbooks con-
ducted by the staff of the Cornell Critical Thinking
Project6 showed that these patterns were used frequently.
Second, these patterns are almost always listed as being
basic in logic books.7 Further, the selection of these
patterns is consistent with the research efforts of other

investigators dealing with this area of logic.s’9

6R. H. Ennis and D. Paulus. Critical Thinking Readiness

in Grades 1-12, Phase l: Deductive Reasoning in Adolescence,

Ithaca,New York; The Cornell Critical Thinking Project,1965.

7 M. R. Cohen and . E., Nagel, An Introduction to
Logic and Scientific Method, New York, Harcourt Brace &
World Inc., 1934; p. 98.

8D. Paulus, A Study of Children's Abilities to Deduce

and Judge Deductions, Doctoral Dissertation. Cornell
University, Ann Arbor, Michigan, University Microfilms,
1967, No. 67-16365.

9Miller, op. cit.
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Although the I-patterns are extremely difficult
for the grade eight students employed in this study, these
patterns were included because the V-patterns and I-
patterns have contrasting types of correct responses. On
the V-patterns, the correct response is of the form 'Yes'
or 'No' which expresses that one is certain the conclusion
does or does not follow from the given premises. The
response of the form 'Maybe', 'Neither 1 nor 2 necessarily
follows', which expresses that one is not certain if the
conclusion drawn follows necessarily from the premises is
an incorrect response for the V-patterns and the correct
response for the I-patterns.

Each item was written in ‘Such a way that the major
and minor premises conform to one of the five patterns. '~
Three possible conclusions, as presented above, are pro-
vided for each item. These include (1) a possible con-
clusion from the premises; (2) its negation; and (3)
Neither 1 nor 2 necessarily follows. The subject's task
is to select one of the three possible conclusions on the
basis of the information given in the premises.

There are 60 items in the test. Twelve items
measure each pattern and these are egually divided into
the concrete-familiar, suggestive and symbolic contents.
The items are randomly placed on the test. The construct

validity and reliability estimates for this test had been
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established for grade eight students in an earlier study.10

The KR, reliability estimates for the patterns subtests
ranged from 0.82 to 0.85 and from 0.81 to 0.92 for the
content subtests.ll These indices fall within the range
of reliability indices normally considered adequate for
instruments of this type. In Appendix 1 are presented the
instructions for answering the questions and a copy of the
CRT. Presented in Appendix 2 is the distribution of the
items for the various pattern/content subtests.

Intelligence test scores were obtained by adminis-

tering the Dominion Group Test of Learning Capacity (DGT)

(Form A Intermediate Level, Grades 7, 8, 9). The DGT con-
sists of several types of items -- verbal opposites, word

meaning, verbal analogies, verbal classification, verbal'-

reasoning, spatial analogies, number sequence and arithmetic

reasoning, designed to give a broad measure of a student's
abilities in areas related to success in the more academic
courses in school. The test has two equivalent forms, each
with seventy items. The scores are given in terms of
Intelligence Quotient (IQ) scores.

The authors argue for the validity of this test by
indicating that scores from it correlate well with scores

on similar tests variously named "intelligence",

10
11

Amin, op. cit.
1bid., p. 72.
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"scholastic aptitude", "academic aptitude", "mental
ability", etc. For nine Grade 8 classes, Russell and
Dilling12 report correlations ranging from 0.50 to 0.59
between IQ scores obtained from the DGT and those obtained
from the Otis Quick-Scoring Mental Ability Test.

Tyler13 reports a reliability coefficient of 0.95
(N = 1000) obtained by the equivalent forms method. It may
be concluded that this test is a valid and reliable reasure
of general intelligence for the given age group.

Two measures of psychological differentiation were
used in this study and are described below. The two
instruments were used to provide a measure of two aspects
of psychological differentiation -- psychological
differentiation in the perceptual field and in the artic-
ulation of the body concept.

In determining the extent of psychological differ-
entiation, Witkin uses mainly individually administered
tests which are not practical for large-scale administration
There are two tests that can bhe group administered which

Witkin developed for rapid assessment of psychological

le. H. Russell and H. J. Dilling, "Comparison of General
Intelligence Tests Results and Student Achievement in Grade
8 and Grdde 9 of Scarborough Schools" in Ontario Journal of
Fducational Research, Vol. 8, No. 3, 1966.

L3p, . Tyler, "Tests Reviews" in Buros (Fd.) The Third
Mental Measurements Yearbook, Rutgers University Press,
New Brunswick, 1949.
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) 14
differentiation. These are the Group Embedded Figures

Test (GEFT)15 and the Articulation of Body Concept Scale
6

(aBcs) .1
The GEFT was developed to provide an adaptation17
of the individually administered EFT, which would make
possible group testing. The GEFT and the ABCS (used for
rating the human figure drawings) were therefore selected
for the assessment of the extent of psychological differ-
entiation. The GEFT which can be administered in a single
20 minute session, consists of 18 complex figures, 17 of
which were taken from the EFT. As in the EFT, the subject
is prevented from simultanewusly seeing the simple figure
and the complex figure containing it. This is accomplished
by printing the simple figures on the back cover of the -
GEFT booklet and the complex figures on the booklet pages.
The GEFT contains three sections. The first
section has seven simple items and it is primarily used
for practice. The secpnd and third sections each contain
9 more difficult items. Two minutes are allowed for the

practice section and five minutes for each of the last two

14H. A. Witkin, "Psychological Differentiation and Forms
of Pathology" in Journal of Abnormal Psychology, Vol. 70,
No. 5, 1965, p. 317-336.

151pid., p. 324.
161pi4.
1T4itkin et al, op. cit., 1971, p. 26.

TV it
T e —————
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sections. The subject's task is to trace the simple figure

embedded in the more complex one, and his score is the
total number of simple figures correctly traced in the
second and third sections. The validity of the instrument
was established by relating it to other measures of psycho-
logical differentiation.

For men, it carelated 0.71 with

the ABCS, and 0.82 with the EFT (solution time). For
women, the correlation with the ABCS was 0.55 and 0.63

18 19

with the solution time of the EFT. Witkin et al

report a split half reliability of 0.82 for 80 men and the

same index for 97 females. 20

For 213 eight graders, Amin
obtained a split half reliability of 0.86.

The ABCS, used as another measure of psychological
differentiation, will now be discussed. 1In the ABCS, thé-
subject is asked to draw a person and when that is done, he
is asked to draw a person of opposite sex to the first. The
drawings are rated according to a scale based on form,
identity, sex differentiation and level of detailing.

These criteria are used to provide a single rating on a
five-point scale, ranging from the most sophisticated

drawings to the most primitive and infantile.

18

Ibid., p. 29.
191piaq.
20Amin, op. cit.

e
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To establish the validity of the test, Witkin21

correlated the pooled ratings of four judges with the mean
of the Z-scores of the RFT, BAT and EFT and obtained a
correlation of 0.64 (p £ .01).

In a study conducted with 16 college men concerning
the inter-judge reliability, Witkin22 obtained inter-judge
correlations for four psychiatrists ranging from 0.83 to

"
0.92. Other researchers,“3’24’25

employing larger samples,
have obtained inter-judge reliability coefficients compar-
able with those indicated above.

The GEFT and ABCS may therefore be considered as
valid and reliable measures of psychological different-
iation.

In the next section are discussed the methods by.-.

which the data were collected.
3. Method of Data Collection

The general procedure followed in administering

the four tests is described in Appendix 3. The experimenter

2lyitkin, op. cit., 1965, p. 320.
22

of Figure Drawings in Schizophrenia," in Journal of Psycho-
logy, Vol. 57, 1964, p. 3-18.

23N. L. Corah, "Differentiation in Children and Their
Parents," in Journal of Personality, Vol. 33, 1965,
p. 300-308.

24yi¢kin et al, op. cit., 1971.
25Amin, op. cit.

A, Burton, and B. Sjoberg, Jr. "The Diagnostic Validity
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followed the specific procedures outlined for administering
each of the tests.

The DGT which was administered first, took 30
minutes to complete. The CRT was then administered. This
test had no time limits but it generally took about 25
minutes to complete. After this, there was a 15 minute
break. The GEFT and the human figure drawing test (ABCS)
were then administered, each taking about 20 minutes.

The total scores on the DGT were converted to
Intelligence Quotient (IQ) scores, following the conver-
sion table presented in the manual. For the CRT, content
subtest scores for V-patterns and I-patterns total score were cbtained
for each individual. In addition, for the V-patterns, the
frequency of errors of the type 'Neither 1 nor 2 necessarily
follows' was determined for each subject.

Four doctoral students familiar with the ABCS and
Witkin's theory of psychological differentiation formed two
pairs of judges for the purpose of rating the human figure
drawings. Each pair rated each of the male and female
drawings together. The procedure which was repeated after
one week, resulted in eight ratinas for each subject. This
was intended to provide information on intra-judge and
inter-judge coefficients of reliability. The score for

each subject on the ABCS was defined as the average of the

eight scores.

P
——=
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To define the field dependent and field independent
subjects, the correlation between the two measures of psy-
chological differentiation was considered. The GEFT and
ABCS correlated 0.55, indicating that only about 30% of the
variance of one variable can be explained by the other var-
iable. It was therefore decided that only those who scored
in the top 50% of the distribution for both the GEFT and
ABCS would be classified as field independent. Those who
scored in the bottom 50% of each of the two scales were
classified as field dependent. This resulted in 94 field
independent and 121 field dépendent subjects. The scores
obtained by all tle'subjects on the V-patterns content sub-
tests, I-patterns total score, DGT, GEFT and ABCS are pres-

ented in Appendix 4.

s

4. Planned Analysis

It was planned to test Hypotheses 1 and 2 in. the null form by
use of a two-group repeated measures multivariate analysis of
covariance with repeated measures on the type of content .
(concrete-familiar, suggestive, and symbolic). The other in-
dependent variable was the extent of psychological different-
iation (field dependent, field independent). The V-patterns

content scores served as the dependent variables, with

intelligence as the covariate.
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It was proposed to test Hypothesis 3 using a one-
way analysis of covariance, with psychological different-
iation as the independent variable and intelligence as the
covariate. The dependent variable was defined as

p = No. of "Neither 1 nor 2 necessarily follows" errors
Total number of errors

It was also proposed to test Hypothesis 4 in the
null form by use of a one~-way analysis of covariance with the
I-patterns total scores as the dependent variable, psychol-
ogical differentiation as the independent variable and
intelligence as the covariate.

The usual assumptions associated with the use of
repeated measures and analysis of covariance were tested. --
Statistical significance was set at the 0.05 level.

In this chapter, the design of the study was pre-
sented in sufficient detail so that the study could be
replicated. This has been done by reference to the kind of
research subjects, the instruments used, the administration
of the instruments and the method of analyzing the data
collected. The results of the investigation described here

are presented and discussed in the next chapter.




CHAPTER II1I

PRESENTATION AND DISCUSSION OF RESULTS

The results of the empirical investigation that is
described in the preceding chapter are presented and dis-
cussed in this chapter.

The chapter begins with a presentation of descript-
ive information on the various variables employed in the
study. Following this, separate sections are devoted to
the presentation and discussion of the first two hypotheses
and the last two hypotheses. In each of these two sections,
the relevant assumptions underlying the particular analysis
are tested. The means and standard deviations obtained by
field dependent and field independent subjects on the
dependent variables and covariate are then presented.

This is followed by a presentation of the results of the’-
inferential test. In each case a discussion of the results,
particularly in relation to Witkin's theory, concludes the
section.

In the fourth section, some educational implications
of the findings of this study are presented. In addition,
suggestions for further research are given. The chapter

ends with a summary and statement of conclusions.

1. Descriptive Data

Reliability estimates for the various tests and

subtests utilized in this study, and the estimated correla-

!
- 60 -

1
|
! ]

—
e




|

- 61 =

PRESENTATION AND DISCUSSION OF RESULTS

tions among them are presented in this section.

In Table I are presented the reliability estimates.
Estimated correlations among the five patterns of the CRT
are presented in Table II, while those among the V-patterns
content subtest scores, V-patterns and I-patterns total
scores are presented in Table III.

The reliability estimates reported in Table I are
of magnitudes comparable with those reported in Chapter II.
Their sizes fall within ranges normally accepted as
adequate for these types of tests.

The pattern of negative correlations between the
I-patterns and V-patterns shown in Table II is similar to
that obtained for Grade 8 students by earlier researchers.l’2
These negative correlations indicate that students wno per-
form " well on the V-patterns tend to perform poorly on the
I-patterns and vice versa. Correlations among the three V-
patterns and between the two I-patterns, are, on the other

hand, positive. These again, are supportive of the results

v, E. Amin, The Validation of a Conditional Reasoning
Test, Interim Report presented to the School’ or~Graduate
BStudies; Uni¥ersity-of Ottawa, 1976.

2W. A, Miller, The Acceptance and Recognition of Six
Logical Inference Patterns by Secondary students (Doctoral
Dissertation, University of Wisconsin), Ann Arbor,
Michigan, University Microfilms, 1968, No. 68-13651.
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TABLE I

Reliability estimates for the DGT, GEFT,
ABCS, V-patterns and I patterns Total
Scores, and V-patterns Content Subtests
of the CRT. (N = 302)

Test Type of Reliability
Reliability Estimate
DGT KR20 0.91
*
GEFT Split-half 0.88
Interjudge 0.55 to 0.85
ABCS
Intrajudge 0.68 to 0.85
€ERT - -
V-patterns
Concrete-familiar 0.68
Suggestive 0.73
Symbolic 0.79
Total KR 0.89
20
I-patterns total 0.78

* A split-half reliability estimate was
calculated because, as indicated earlier,
the score for the GEFT was obtained by
adding the scores from sections two and
three of the test. These two sections
are equivalent.
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TABLE II

Matrix of Estimated Correlations Among
the Five Patterns of the Conditional
Reasoning Test (N = 302)

V-Patterns I-Patterns
LD CI HS DA AC
!
LD 1.00 !
i
CI 0.74 1.00 !
1
HS 0.60 0.55 1.00 |
]
]
————————————————————————————————————————— -'.—---———————————._—
|
DA 70.50 T 0.55 T0.40 ! 1.00
i
AC "0.52 0.56 "0.34 | 0.66 1.00
1
I
1

Lb: Law of Detachment

CI: Contrapositive Inference
HS: Hypothetical Syllogism
DA: Denying the Antecedent
AC: Affirming the Consequent
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obtained by researchers.3'4 Moreover, the item difficulty
indices ranged from 0.40 to 0.89 for the V-patterns and
from 0.04 to 0.25 for the I-patterns. This indicates that
while many subjects are able to respond correctly to items
associated with the V-patterns, the I-patterns are
extremely difficult. These results, together with the
pattern of negative correlations between the V&~patterns and
I-patterns, support the contention that it is inappropriate
to add the V-patterns and I-patterns scores when analyzing
the data.

The investigator determined the correlation estim-
ates presented in Table III in order to further examine the
pattern of correlations among the other tests and subtests.
The results indicate that while scores on the two measures
of psychological differentiation and on IQ scores each
correlate positively with V-patterns subtests of the CRT,
the correlations are negative with the I-patterns scores.
The pattern of positive correlations between V-patterns
scores and IQ scores and negative .correlations between I-

. 5
patterns scores and IQ scores has been reported by Miller

3Ipid.

4D. Paulus, A Study of Children's Abilities to Deduce and
Judge Deductions, (Doctoral Dissertation, Cornell Univer-
sity), Ann Arbor, Michigan, University Microfilms, 1967,
No. 67-16365.

SMiller, op. cit.

[ —
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TABLE III

Matrix of Estimated Correlations Among the
V-patterns Total Scores, the GEFT, ABCS
and IQ Scores (N = 302)

CF SUG SYM TOVAL TOIN GEFT ABCS 1IQ
CF 1.00
SUG 0.65 1.00
SYM 0.47 0.57 1.00
TOVAL 0.80 0.88 0.82 1.00
TOIN "0.59 0.56 0.44 0.61 1.00
GEFT 0.45 0.48 0.41 0.53 0.38 1.00
ABCS 0.31 0.36 0.30 0.38 0.42 0.55 1.00
10 0.55 0.59 0.53 0.66 0.30 0.55 0.35 1.0p

CF: Concrete-familiar content score
SUG: Suggestive content score
SYM: Symbolic content score
TOVAL: V-patterns total score
TOIN: I-patterns total score
GEFT: Group Embedded Figures Test score
ABCS: Articulation of Body Concept Scale score
IQ0: Intelligence Test score

— i
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and Paulus.6 The positive correlations between the
measures of psychological differentiation and the V-
patterns scores indicate that high scorers on either the
GEFT or the ABCS tend to do well on the V-patterns of the
CRT. However, these individuals tend to perform poorly on
bhe I-patterns task.

In the next section are presented and discussed
the results of testing Hypotheses 1 and 2.

2. Presentation and Discussion of
the Results of Testing
Hypotheses 1 and 2.

The results of testing the first two hypotheses
are presented and discussed in this section.

It was predicted that field independent subjects
(FI) perform better than field dependent subjects (FD) on
the V-patterns of the CRT and that there would be inter-
action between psychological differentiation and the V-
patterns content subtests of the CRT. Field independent
subjects were expected to perform more consistently than
FD subjects across tasks with different contents.

The results presented and discussed in this section
and the next are based on the 94 FI and 121 FD subjects
obtained by using the 50% cut-off point of the distribution

for each of the two measures of psychological differentiatio

6Paulus, op. cit.

n.
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To test Hypotheses 1 and 2, a repeated measures
analysis of covariance with repeated measures on the
concrete~-familiar, suggestive and symbolic contents of the
V-patterns was used. The covariate was intelligence.
Psychological differentiation was the other independent
variable, with field dependent and field independent
subjects forming the criterion groups. With this design,
the univariate test of Hypothesis 1 is appropriate only
when the hypothesis of no interaction is tenable.7 How-
ever, an interaction (Hypothesis 2) was expected. There-
fore, a multivariate analysis procedure, which does not
require parallelism {or no interaction) was considered
appropriate.8 Furthermore, a multivariate analysis of
repeated measures does not require the assumption of the
symmetry of the pooled within groups variance covariance
matrix associated with a univariate analysis.9

Hence the only assumptions considered necessary to

check before analyzing the data in this section were:

7N. H. Timm, Multivariate Analysis with Applications in
Education and Psychology, Wadsworth Publishing Company.
Inc., Belmont, California, 1975, p. 461.

81pia.
91pid., p. 453.
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l. Assumption of a linear association between the
dependent variables and the covariate.

2. Assumption of homogeneity of regression.

3. Assumption of the equality of the within group
variance-covariance matrices.

The first two assumptions were checked by use of a
computer program developed by Finn.lo

To check assumption No. 1, the hypothesis of no
association between the dependent variables and the covariate
was tested. It was rejected (F = 28.77 with df = 3,210.

P L .05). That is, there is a significant multiple cor-
relation between the dependent variables and the covariate.
For assumption No. 2, the hypothesis of the homo-
geneity of regression was tested and found not rejected

(F = 1.15 with 4f = 5,633. p # .05). It may thus be
assumed that the regression line for each experimental
group does not have different regression slope from the
pooled regression line for all subjects.

For assumption No. 3, the hypothesis of the
equality of the within group variance-covariance matrices,
tested by use of the Box testll was not rejected (X2 = 6.60,
df = 6,) indicating that the within group variance-covariance

matrices for the two groups of subjects may be assumed equal.

lOJ. D. Finn, Multivariance-Univariate and Multivariate
Analysis of Variance and Covariance: A Fortran IV Program,
State University of New York, Buffalo, Version 4, June, 1968.

llBox, G. E. P., "Some Theorems on Quadratic Forms
Applied in the Study of Analysis of Variance Problems II;
Effects of Inequality of Variance and of Correlation
Between Errors in the Two Way Classification," in Annals
of Mathematical Statistics: Vol. 25, 1954, p. 484-498,
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In Table IV are presented IQ and V-patterns content
subtest means and standard deviations for FD and FI subjects.
In addition, adjusted V-patterns means, when the effect of
intelligence has been removed, are presented. It may be noted
From Table IV tha; ﬁhe diffgrenggs between the adjusted means
Are £n the prégfeted direction.
A multivariate analysis of covariance12 was carried
but to determine if these differences ywere significant. Four
Wultivariate test-statistics, those of Wilks, Roy, Lawley-
Hotelling and Pillai, were calculated.
In Table V, are presented the calculated and critical
values of these test statistics for testing Hypothesis 1.
The results indicate that on all four criteria, FI
subjects obtained a significantly higher vector of adjusted
means on the V-patterns content subtests of the CRT than
FD subjects. An analysis was carried out to determine if
FI persons performed significantly better than FD persons on
each of the three content subtests. Estimates of contrasts
between the adjusted means obtained by FI and FD subjects on
each of these subtests are presented in Table VI. In addition
are presented the estimates of standard errors of these con-

l
trasts and the 95% Roy-Bese confidence intervals.

12J. E. Carlson and N. H. Timm, Full Rank: Multivariate
Linear Model, Computer Program Manual. University of
Pittsburg, 1974.




TABLE 1V

Estimated IQ and Unadjusted V-patterns Content Subtest
Means and Standard Deviations and Adjusted V-patterns
Content Subtests Means for. 121 ‘and 94 FI Subjects.

!

Unadjusted V-patterns Content Adjusted V~patterns
Means and Standard Deviations Content Means
@ o)
o ke 0 o n e 0
IR ) -~ P T + ot
QA 0 - Q- w —
TR S B 1= R S 3
5 5 & & 55 5 B %
m %F 9] w0 &= O w0 wn B
M 93.02 8.40 6.00 4.47 18.87 8.92 6.88 5.05 20.85
A A ——— e e e —— —
B
fa]
w 11.82 2.60 3.08 2.96 7.21
m 106.98 10.64 9.45 7.34 27.43 9.96 8.30 6.60 24.86
- e e e - =
R o
0

14.53 1.78 2.80 3.98 7.85

0L
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TABLE V

Multivariate Analysis of Covariance Results
for Testing Hypothesis 1, with V-patterns, Content

Subtest Scores as Dependent Variables,
Intelligence as the covariate and Psycho-
logical Differentiation as the Independent

Variable
Calculated Critical

Test-Statistic Value Parameters Value
Wilks 0.778% 3, 1, 212 0.961
Roy 0.222* l, 0.5,

104.,5 0.035
Lawley-Hotelling 0.286* 1, 0.5,

104.5 0.072
Pillai 0.222%* l, 0.5,

104.5 0.035




TABLE VI

Contrast Estimate, Estimate of Standard Error and
Roy-Bése 95% Confidence Intervals+ for Adjusted
Means obtained by FI and FD Subjects on the V-
Patterns, Concrete-familiar, Suggestive and Sym-
bolic Content Subtests

Contrast Estimate of Standard Roy Bose' 95% Confidence

Estimate Error of, Contrast Interval
(y) € by) Upper Limit Lower Limit
Concrete~
familiar 1.04 * 0.13 1.40 0.68
Suggestive 1.42 * 0.14 1.81 1.03
Symbolic l1.56 * 0.20 2.11 1.01

Contrast Estimate significantly different from zero

A
+ Determined from V1t Co 5;

Where Co = {N o 5 (Roy's critical constant)
e a__ Y = 2.76
T—e, /) T2
and a
N = 212 = error degree of freedom
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The results indicate that even after the effect of
general intelligence had been removed, field independent
subjects still performed better than field dependent sub-
jects on each of the three content subtests.

The first hypothesis was derived from Witkin's
statement that field independent subjects are more analytic,
less susceptible to suggestions and more capable of ab-
stractions and generalizations than their field dependent
counterparts. On the concrete-familiar content of the
Conditional Reasoning Test, as in each of the other con-
tents, the subject is required to analyze the premises and
decide on an appropriate conclusion on the basis of the
interrelationship among these premises. On the suggestive
content, in addition, the subject is required to rely on
the validity of the argument and not on the truth or
falsity of the premises. Reliance on an external influence,
such as the truth status of the premises, leads to poor
performance on this type of content. With the symbolic
content, the subject is required to restructure the sent-
ences by replacing letters of the English alphabet with
simple sentences. The premises are then analyzed.

If Witkin's description of field independent and
field dependent subjects is true, then field independent
subjects would be expected to perform better than field

dependent subjects on each of these tasks.
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The test of the hypothesis supported the theory.
In Chapter 1 it was explained that the inconsistencies in
the findings,l3'l4’15 relating measures of psychological
differentiation and logical reasoning may be due to the
fact that for the ault subjects employed, most of the
test items might have been very easy. The significant
difference between the adjusted means obtained by field
dependent and field independent children on each of the
three types of contents, supports such an explanation.
In Table VII, are presented the results of testing
Hypothesis 2, using a repeated measures multivariate analysis
of covariance technique.16
The results presented in Table VII indicate that

the test of parallelism, implying an interaction between

psychological differentiation and V-pattern content, is

l3H. B. Linton, "Dependence on External Influence:
Correlates in Perception, Attitudes and Judgments," in
Journal of Abnormal Social Psychology, Vol. 51, 1955,
p. 502-507.

148. Alexander, A Study of Perceptual and Verbal
Differentiation Among Male College Students. Doctoral
Dissertation, The George Washington University, Ann Arbor
Michigan, University Microfilms, 1970, No. 71-12,285.

15C. B. Pemberton, "The Closure Factors Related to Other
Cognitive Processes," in Psychometrica, Vol. 17, No. 3,
1952, p. 267-287.

16

Carlson and Timm, oOp. cit.
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Multivariate Analysis of Covariance Results
for Testing Hypothesis 2,

TABLE VII

(Parallelism) with

Psychological Differentiation as independent
variable, V-patterns Content Subtest Scores as

Dependent Variables and Intelligence as

Covariate.
Critical

Test statistic Calculated Value Parameters Value
Wilks 0.779 * 2, 1, 212 0.970
Roy 0.221 * 1, 0.0,

105.0 0.019
Lawley-Hotelling 0.284 * 1, 0.0,

105.0 0.028
Pillai 0.221 * 1, 0.0,

105.0 0.019
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significant, when each of the four multivariate test-
statistics is considered. This indicates that the
differences between the adjusted means of the" three V-
patterns content subtests obtained by FI and FD subjects
are not all equal.

As seen from the profile of adjusted means
presented in Figure 1, the smallest difference between the
adjusted means obtained by FD and FI persons is in the
concrete-familiar content, while the biggest is in the
symbolic content. The difference between the adjusted
suggestive content means is greater than that of the con-
crete-familiar content but slightly less than that of the
symbolic content.

The significant interaction reflects the differences
in the cognitive behaviour of FD and FI persons. The
former are likely to be attentive to, and make use of pre-
vailing social frames in defining their attitudes and
judgments. The latter, in contrast, are likely to be
internally directed, that is, use internal frames of
reference in their judgments. The items on the suggestive
content were constructed in such a way that either the
premises or the correct conclusion state something that
the subject knows to be false. Hence, the utilization of
factual knowledge in determining the validity of an argu-

ment in this content leads to the selection of an incorrect
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Profile of Adjusted V-patterns Content
Subtest Means for FI and FD Subjects

4 S—

Concrete- ' '
Familiar Suggestive Symbolic

FIGURE 1
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response. The results seem to indicate that FD subjects
more often than FI persons, utilized their factual know-
ledge in judging the validity of the arguments in the
suggestive content. Hence, the performance of FD from the
concrete-familiar to the suggestive content was affected
to a greater extent than that of FI persons.

In contrast to the 'with-people' orientation of

field dependent persons, field independent persons are

described as having a more impersonal orientation. Furtherq

more, they are described as "cold and distant with others,”
"individualistic" and "not sensitive to social under-

currents."lq

They are also interested in the abstract and
theoretical.18 Moreover, they are likely to analyze a
field when the field is unorganized and impose structure
when the field lacks organization. Field dependent persons
are likely to leave the field 'as is' without the use of

such mediational processes as analyzing, restructuring and

transforming.

17C. L. Pemberton, "The Closure Factors Related to
Temperament" in Journal of Personality, Vol. 21, 1952,
p. 159-175.

18J. B. Biggs, D. Fitzgerald and S. M. Atkinson,
"Convergent and Divergent Abilities in Children and
Teachers' Rating of Competence and Certain Classroom
Behaviours," in British Journal of Educational Psychology,
Vol. 41, 1971, p. 277-286.
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On the symbolic content, in addition to the ability
to analyze the premises, the subject is required to perform
transformations by replacing the letters of the alphabet by
simple sentences. Field independent subjects were more
able to perform this operation than their field dependent
counterparts and were therefore not affected as much as the
latter in their performance from the concrete-familiar-con-
tent to the symbolic content.

It may be concluded from the above results that
analytic ability, ability to rely on internal sources of
information in defining attitudes and judgments and re-
structuring abilities, accounts for differences in the
cognitive behaviour of field dependent and field independ-
ent subjects.

In summary, the results support Witkin's statement
that field independent persons are more analytic, less
susceptible to suggestions and more able to abstract and
generalize than field dependent persons. Moreover, it has
been argued elsewhere that general intelligence is related
to psychological differentiation. Hence, the significant
results obtained when general intelligence was controlled
for, indicate that the aspects of the psychological
differentiation construct distinct from general intelli-
gence account for differences in performance on conditional

reasoning tasks.
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The results of testing the last two hypotheses
are presented and discussed in the next section.
3. Presentation and Discussion of
the Results of Testing
Hypotheses 3 and 4.

In this section are presented and discussed the
results of testing the last two hypotheses.

In Hypothesis 3, it was postulated that on the V-
patterns of the CRT, the proportion, P, of errors of the
type expressing uncertainty of judoment is greater for
field dependent (FD) than for field independent (FI)
subjects. Consequently, in ngothesis 4, it was predicted
that on the extremely difficult I-patterns tasks, where
the correct response is one expressing uncertainty of
judgment, FD subjects perform better than FI subjects.

The section begins with a presentation of the un-
adjusted P and I-patterns means and standard deviations
obtained by FD and FI subjects. The assumptions relevant
to testing the null hypotheses are then tested. The
results of testing each of the hypotheses are presented
and a discussion of the results concludes the section.

In Table vIII are presented the unadjusted P and I-
patterns total score means and standard deviations

obtained by FD and FI subjects.
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TABLE VIII

%
Estimated P Means &nd I-patterns Total
Score Means and Standard Deviatiens for
FD and FI subjects

Unadjusted Means and Standard Deviations

Q
Fu
‘;é:cg"ﬁ
TH 9
A L E R
é 0.47 4,18
[a]
3
a 0.22 3.37
w
E 0.29 1.24
-
<9
a 0.31 2.46
[9)}

-

* 12 FI Subjects made no errors on the V-patterns
tasks. Hence the P means and standard deviations
presented are based on 121 FD and 82 FI subjects.
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The P and I-patterns means presented are in the
direction predicted. However, before carrying out a
statistical test of the hypotheses, certain assumptions

were checked.

For each of Hypotheses 3 and 4, the assumption that
the dependent variable is significantly related to the

i‘{intelligence scores was checked. This was done by testing
the hypothesis that the pooled regression slope equals zero.
The homogeneity of regression assumption was then tested.
Following this, the assumption of homogeneity of variance
was tested.

In Hypothesis 3, the dependent varizole was P, the

proportion of errors on the V-patterns of the CRT of the

'uncertain' type.
In Hypothesis 4, I-patterns total score was the

dependent variable. 1In each case intelligence scores (IQ)
served as the covariate.
! The results of testing the three assumptions dis-

Pelletier,19 are summarized in Table IX for P scores and I-
patterns total scores.
The results in Table IX reveal that the hypothesis

is, P scores are not significantly related to intelligence
and so analysis of covariance is inappropriate in testing
Hypothesis 3. Also, the homogeneity of variance assumption
was violated.

The Mann-Whitney U Test, which is the non-para-

metric analogue of the t-test for independent samples, was

19M. Cooper and A. Pelletier, INSTAPAK: A Package of Easy-

cussed above, using computer programs developed by Cooper and

of zero regression slope was not rejected for P scores. That

To-Use Interactive Statistical Programmes 1n APL, University
of Ottawa Press, 1977.
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TABLE 1X

Results of Tests of Zero Regression Slopes
and Homogeneity of Regression Using IQ
Scores as Covariate and Homogeneity of
Variance (Hartley F max) for P scores and
I-patterns total scores

1. Regression Slope Equals Zero

dependent af

variable numerator, denominator F
P+ 1, 201 0.71

I-patterns

total scores 1, 213 24,31 *

2. Homogeneity of Regression

dependent af

variable numerator, denominator F

I-patterns

total scores 1, 211 6.13 *

3. Homogeneity of Variance (Hartley F max)

dependent df

variable numerator, denominator F max
P+ 2, 120 2.11 *

I-patterns

total scores 2, 120 1.87 *

* p < .05

+ The 12 subjects who made no errors on the
V-patterns were not included in this analysis.
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therefore used in testing20

Hypothesis 3. The rank means
obtained by FD and FI subjects on the P scores were 119.68
and 74.65 respectively. The value of the Mann-Whitney U
statistic was 2615 while the Z value was 5.71. It was
thus concluded that the proportion of errors of the type
expressing uncertainty of judgment is greater for field
dependent than for field independent subjects.

An examination of Table IX also reveals that the
hypothesis of zero regression slope was rejected for I-
patterns total scores, indicating significant correlation
between I-patterns total scores and intelligence scores.
However, the assumption of homogeneity of regression was
violated. That is, the regression slopes for each of the
two groups are not equal. Hence a pooled regression
equation could not be utilized. Hence an analysis of co-
variance was inappropriate. Furthermore, the assumption
of homogeneity of variance was found to be violated.
Therefore, the Mann-Whitney U Test for independent samples

21 Hypothesis 4.

was also used in testing
The rank means obtained by FD and FI subjects on
the I-patterns total scores were 139.64 and 71.58 respect-

ively. The value of the Mann-Whitney U statistic was 1577
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while the Z value was 9.08. It was thus concluded that FD
subjects perform significantly better than FI subjects on
the I-patterns tasks.

It has been suggested that to be successful on each
of the three types of contents, differing intellectual
abilities may be necessary. It is therefore possible that
the proportion of errors of the 'uncertain' type may be a
result of the interaction between type of content and the
extent of psychological differentiation of the subject. To
check this possibility, a further analysis was performed.

The means of the proportions of errors of the
'uncertain' type obtained by FD and FI subjects on each of
the V-patterns content subtests are presented in Table X.

The number of subjects involved in this analysis is
much smaller than that used in testing Hypotheses 3 and 4
i because of the restriction that subjects who made no errors
on at least one of the V-patterns content subtests were
excluded from the analysis. However, the averages of these
proportions do not seem to be very different from those
presented in Table VIII.

To determine if interaction effects exist between
extent of psychological differentiation and type of content,
three new dependent variables were defined. These were:
(1) the proportion of 'uncertain' errors on the concrete-

familiar content minus that for the suggestive content;
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TABLE X

Means of the Proportions of Errors of
'Uncertain' type obtained by 110 FD*

and 39 FI* Subjects on the V-Patterns
Content Subtests

Concrete-Familiar Suggestive Symbolic
FD 0.56 0.44 0.50
FI 0.34 0.24 0.25

* Subjects who made no errors on any of the
content subtests were excluded from this

analysis.
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(2) the proportion of 'uncertain' errors on the concrete-
familiar content minus that for the symbolic content; and
(3) the proportion of errors of 'uncertain' type on the
suggestive content minus that for the symbolic contents.

In examining the three types of contents, it appears
that the greatest difference in skills required for
successful completion of the tasks is between the concrete-
familiar and symbolic contents. This is because it is
necessary not only to restructure but to also make trans-
formations to be successful on the symbolic content items.
Hence it is speculated that if interactions effects exist
between extent of psychological differentiation and type of
content, when the proportions of 'uncertain' errors are
considered, they would be obtained by examining these two
types of contents. However, the other two contrasts were
included to examine other possible interaction effects.

A Mann-Whitney U Test for independent samples was
then performed with each of these dependent variables to
determine if there are differences between FD and FI
subjects. The results of these analyses are presented in
Table XI.

The results presented in Table XI indicate that none
of the differences are significant. That is, there are no
interaction effects between extent of psychological

differentiation and the type of V-pattern content, when the
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TABLE XI

Results of Mann-Whitney U Test for Testing
! Significant Differences between 110 FD* and
39 FI* Subjects on the Difference of
Proportions of 'Uncertain' Errors between
(1) Concrete~familiar and Suggestive
Contents (2) Concrete-familiar and
Symbolic Contents and (3) Suggestive and
Symbolic Contents.

Dependent Variable
(Difference between
the proportion of
'uncertain' errors

{ on the contents Mann-Whitney Z (Large sample
indicated) U Statistic Approximation)
1
(Concrete-familiar _
and Suggestive) 2,031 0.50
2
(Concrete-familiar _
and Symbolic) 2,063 0.35
3
(Suggestive and _
Symbolic) 1,838 1.33

* Subjects who made no errors on any of the
V-patterns content subtests were not
included in this analysis.
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proportions of 'uncertain' type of errors are considered. It

thus seems that the same type of response bias appears

throughout the three types of contents.

The results presented in this section indicate
support for Hypotheses 3 and 4. These results are now
discussed.

The third research hypothesis was developed from
the argument that field dependent persons having a greater
tendency to rely on others would tend to be more unsure of

themselves and be expected to express more uncertainty in
their judgments than field independent persons. It was
therefore reasoned that for the logical reasoning tasks
presented, field dependent persons would choose the dis-
tractor "Neither 1 nor 2 necessarily follows" on the V-
patterns of the CRT more often than field independent
persons. The subjects were instructed that the choice of
that response indicated an expression of uncertainty as

to whether it is conclusion 1 or conclusion 2 that follows
from the given premises.

The fourth research hypothesis was included to pro-
vide further support for the results anticipated by testing
hypothesis 3. The rationale was that if field dependent
persons choose the distractor expressing uncertainty of
judgment more often than field independent subjects, the

former would perform better than the latter on the I-
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patterns tasks. It will be recalled that for each item,
the difficulty was less than that expected by random
guessing. Moreover, the correct response to these patterns
is "Neither 1 nor 2 necessarily follows."

The results supported both hypotheses. This leads
to the conclusion that at least for the tasks presented,
field dependent persons express more uncertainty in their
judgment than field independent persons. The subjects were
instructed that the choice of the response "Neither 1 nor
2 necessarily follows" is an expression of uncertainty of
judgment. On the other hand, it was indicated that the
choice of the response of the form "Yes" or "No" is an
expression of certainty of judgment. Field independent
subjects choose the distractor of this form on the V-
patterns more often than did the field dependent subjects.
It could thus be concluded that field independent subjects
expressed greater self-confidence in their judgments on
these tasks than their field dependent counterparts.

It is not known however, whether these results
reflect a general tendency in field dependent subjects to
express uncertainty in their judgment and a tendency in
field independent subjects to express certainty in their
judgment. It may be possible that in tasks involving
social skills and interpersonal relationships, where the

field dependent person feels more competent, he would be
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more certain of his judgment than the field independent
person. A study utilizing such tasks would complement the
present one. If field dependent persons are found to
express more uncertainty in these tasks than field inde-
pendent persons, this may imply that uncertainty of judg-
ment is related to psychological differentiation in general
However, if field dependent persons express more certainty
in their judgments than field independent persons on this
type of task, it may imply that the relationship between
uncertainty of judgment and psychological differentiation
depends on the task at hand.

The expectation that field dependent subjects
express greater uncertainty in their judgment than field
independent subjects was further supported by the superior
performance of the former on the I-patterns tasks. However
as seen from the frequency distribution of I-patterns total
scores for field dependent and field independent subjects
presented in Appendix 5, most of the scores for both
groups are less than would be expected by random guessing.
There were 24 I-patterns items and each with three possible
conclusions. Hence a score of 8 would be expected by
guessing.

The results indicate that in general, both groups

of subjects do not choose the uncertain response as much

©
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as if by guessing. Most subjects systematically avoided
that response. It may thus be speculated that at the age
level studied, children have a general tendency of avoiding
responses which are indicative of uncertainty of judgment.
However, as the results indicate, such a tendency seems to
be greater with field independent subjects than with field
dependent subjects.

=1

It will be recalled that the measures of psychological
differentiation, intelligence scores and V-patterns scores
correlated positively among themselves and negatively with
the I-patterns scores. It may also be recalled that the |
scores on the I-patterns were below those expected by random
guessing, indicating it may be assumed that the subjects do
not have the necessary abilities on these items.

The negative correlations obtained between the
measures mentioned above and the I-patterns tasks may be
explained, at least in part, in terms of a greater tendency
in more psychologically differentiated (generally more
intelligent) persons to show a response bias in the direction
of choosing a response expressing certainty of judgment.
Since the correct response on the I-patterns is one expressiwg
uncertainty of judgment, such a response bias would lead to
poor performance on these items.

Even though the subjects as a group tended to avoid
the response expressing uncertainty of judgment, such a
tendency was greater for the more psychologically differ-
entiated than for the less psychologically differentiated
(generally less intelligent) persons. Hence, the latter per-
formed better than the former on the I-patterns tasks. This
accounts for the negative correlations indicated above.

The results presented and discussed in Sections 2
and 3 of this chapter are supportive of Witkin's arguments
that field independent persons are more analytic, rely less

on external sources of information in making their judgments
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and are more able to abstract and generalize than field de-
pendent persons. These results also indicate that field de-
pendent persons tend to express uncertainty in their judgment
more often than field independent persons,

In the next section, the educational implications of
these results will be discussed. In addition, some
suggestions for further research will be given.

4. Educational Implications and
Suggestions for Further Research

A conclusion derived from the findings discussed
above is that for the Grade 8 students tested, when general
intelligence is controlled, psychological differentiation
can be used as a predictor of performance on conditional
reasoning tasks. Another is that field independent subjects

perform more consistently across tasks with different types o

contents than field dependent subjects. Also, the errors made

on such tasks are related to psychological differentiation.

It was also concluded that field independent subjects
performed better than field dependent subjects on the V-
patterns of conditional reasoning, while the reverse was true
for the I-patterns. It was argued that the latter results l
were obtained not because field dependent subjects had the
abilities to respond correctly to I-patterns items but be-
cause of their greater tendency to select responses
expressing uncertainty of judgment.

It is therefore important that if programs are de-
signed to increase the conditional reasoning abilities of
children at this level, the children's individual differences
in psychological differentiation should be considered. That
is, while high scores on the V-patterns may be due to the
student's mastery of these patterns, such scores, if any, on
the I-patterns may mean that many field dependent subjects
are selecting the correct response because of their greater
tendency to choose responses expressing uncertainty of judg-

ment. Some specific implications of this study are as follow

Ul
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The data indicate that many of the students are
able to respond correctly to items associated with the V-
patterns. Therefore, it seems reasonable to suggest that
the V-patterns of logic could be taught at the age level
studied. Such emphasis would lead to the students' under-
standing of the nature of proof. This is because in the
proof of a theorem, defined as a valid argument, one starts
from axioms (premises) or previously proved theorems and
then shows how the theorem in question follows from the
given premises.

Differences were found in the types of errors made
by field dependent and field independent subjects. The
proportion of errors of the 'uncertain' type was greater
for field dependent subjects than for field independent
subjects. Such differences were interpreted as providing
support for the contention that field dependent persons
are more unsure of themselves than field independent per-
sons in the tasks presented. The findings also indicate
that field independent subjects chose the distractor
expressing certainty of judgment on the V-patterns more
often than did field dependent subjects, thereby indicating
that field independent subjects express greater self-
confidence in these tasks than the field dependent counter-

parts.

Q
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It may then be necessary to structure learning
situations in such a way that children at this age level,
and particularly field dependent students, develop a sense
of self-confidence.

It was also speculated that field independent
subjects showed more consistent performance from the con-
crete-familiar to the symbolic contents than field dependent
subjects, implying that the former may be more able to use
mediators and transformations than the latter in their
learning processes. In a learning situation, the material
to be learned may not have a clear structure and thus
require the learner to provide transformations and organ-
ization as an aid to learning. Field dependent persons
may find difficulty in the learning of such material. 1In
that case, examples with more concrete content may be
utilized in introducing such material to the field dependent
subjects. Also, field independent persons showed more
consistent performance from the concrete-familiar to

suggestive.contents than field dependent persons. This

speculation supports Witkin's statement that field dependent]

persons, more than field independent ones, rely on external
social frames of reference in defining their attitudes and
judgments. It implies that field dependent persons may be
outer-directed in their learning strategies and prefer

group learning while field independent persons may be inner-

:
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directed and prefer indiwidual learning. These results
also indicate that field dependent persons have difficulty
in separating their cognitive processes from physical world
situations. Hence curriculum writers and teachers should
consider this factor when developing materials for these
students. That is, for field dependent subjects, concrete-
familiar models should be used in introducing logic and
other school subjects.

The results presented and discussed in Sections 2
and 3 of this chapter provided some answers to the following
questions: Do field independent subjects perform better
than field dependent subjects on the V-patterns of a
Conditional Reasoning Test? Is the performance of field
dependent and field independent subjects affected to the
same extent when the contents of V-pattern conditional
reasoning tasks are varied? Do field dependent and field
independent subjects make different types of errors on
conditional reasoning tasks? Further research may be
carried out in this area by considering the following:

If, as Witkin claims, psychological differentiation
is a pervasive and stable characteristic that plays a role
in all levels of psychological functioning, do the results
of the present study remain tenable over different age
levels? Specifically, it is suggested that the above study

be repeated at two other age levels. One age level would

:
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be when the subjects do not have the abilities on either
the V-patterns or I-patterns. A second age level would be
adults and where the subjects are expected to have the
abilities on both types of patterns.

It was assumed, through the instructions given and
through emphasis, that the choice of the response "Neither
1 nor 2 necessarily follows" is an expression of uncertainty)
of judgment. It would be informative to construct a test
in which the subjects provided their own responses. If the
results obtained in this study are tenable under those con-
ditions, field dependent subjects would then be expected to
respond to I-patterns with responses expressing uncertainty
of judgment and get V-patterns incorrect by providing
similar responses.

It is also suggested that tasks requiring social
skills in which field dependent subjects may be more com-
petent should be constructed. The hypothesis that field
dependent and field independent subjects make different
types of errors could then be tested. If results similar
to those in this study are obtained, it would imply that
expression of uncertainty of judgment is a stable char-
acteristic in field dependent persons and so independent
of the task. However, if field dependent subjects express
greater certainty in their judgments in these tasks, it

would imply that the relationship between psychological
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differentiation and expression of uncertainty depends on
the task.

The results showed that most subjects obtained
scores on the I-patterns which are less than would be
expected by chance. This indicated that the children
systematically avoided the response expressing uncertainty
of judgment. It is suggested that a study be conducted to
determine why the children tend to avoid this type of
response. Such a study could be conducted along the same
lines as the present one. In addition, an interview,
designed to elicit the children's reasons for choosing
particular responses, could be conducted.

It is also suggested that a study be carried out to
determine if people have a greater tendency to select
responses which express certainty of judgment than those
which express uncertainty of judgment. If so, does this
tendency remain invariant over different types of tasks, at
different age levels and with field dependent as well as
field independent persons?

In Chapter I it was indicated that the measures of
psychological differentiation correlate as highly with some
intelligence test subscales as they do with each other.
Despite this, a large number of studies of psychological
differentiation fail to control for the effects of intell-
igence in their findings. It is therefore suggested that

future studies check differences between FI and FD persons
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in their performance on conditional reasoning tasks by
controlling for (a) verbal IQ and (b) non-verbal IQ. In
the present study, general intelligence was controlled.
This allows the interpretation that when general intelli-
gence is equalized, psychological differentiation still
accounts for individual differences in conditional
reasoning performance.

In this section, some implications of this study
were discussed. In addition, some suggestions for further
inquiry were given. A statement of summary and conclusions,

to be presented next, concludes the chapter.
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SUMMARY AND CONCLUSIONS

The aim of this study was to provide an empirical
test of an important aspect of Witkin's theory of psycho-
logical differentiation. He postulated that more psycho-
logically differentiated persons (field independent) are
more analytic, less susceptible to suggestions, more able
to abstract and rely less on authority and peer groups in
defining their attitudes and judgments than their less
psychologically differentiated (field dependent) counter-
parts.

The test of the theory involved four hypotheses:

1. On the V-patterns of conditional reasoning, where
many subjects are expected to have the necessary abilities,
field independent subjects perform better than field
dependent subjects.

2. On the V-patterns of conditional reasoning, there
is interaction between psychological differentiation and
type of content (field independent subjects performing more
consistently across the various contents than field
dependent subjects).

3. On the V-patterns, the proportion of errors of the
type expressing uncertainty of judgment is greater for
field dependent persons than that for field independent
persons.

4, On the extremely difficult I-patterns tasks, field

[od
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dependent subjects perform better than field independent
subjects (the correct response to these items is one which

expresses uncertainty of judgment).

The research subjects included 302 Grade 8 students

(142 boys and 160 girls), averaging 13 years 6 months in

age. The students were administered the Dominion Group Test

of Learning Capacity (DGT), a Conditional Reasoning Test

(CRT) developed by the author, the Group Embedded Figures

Test (GEFT) and the Articulation of Body Concept Scale (ABCS

Field independent subjects were defined as those
whose scores were in the top 50% of both the GEFT and ABCS
distributions and field dependent subjects as those with
scores in the bottom 50% of both scales. This resulted in
94 field independent subjects and 121 field dependent
subjects.

The results supported the four hypotheses and the
conclusions drawn are as follows:

1) Field independent subjects not only performed better
than field dependent subjects but showed more consistent
performance across tasks with different contents. These
results were obtained on the V-patterns of the CRT.

2) On the V-patterns, the proportion of errors of the
type expressing uncertainty of judgment was greater for

field dependent subjects than field independent subjects.
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3) On the I-patterns, items which are extremely difficult
and where the correct response is one expressing uncertainty
of judgment, field dependent persons performed better than
field independent persons. The item difficulties are of
less than chance probability. Hence these results are not
interpreted as indicating that field dependent persons have
the abilities necessary to respond correctly to these items,
but in terms of a greater tendency in them to express
uncertainty in their judgments.

Other conclusions drawn are as follows:

4) The differences between the proportions of errors of
the 'uncertain' type obtained by FD and FI subjects on the
V-patterns tasks are independent of the type of content in
which the argument is presented.

5) Measures of psychological differentiation, intell-
igence test scores and V-patterns content subtest scores
correlated positively among themselves and negatively with
the I-patterns scores. The negative correlations are
explained in terms of the possible existence of a response
bias in which FI (generally more intelligent) subjects
choose the option expressing certainty of judgment more
often than FD (generally less intelligent) persons. Such a
response bias leads to poorer performance of FI subjects on
the I-patterns tasks in which a response expressing un-
certainty of judgment is the correct response.

The above conclusions indicate that the hypotheses
of the study have been supported. It is, however,
important that the conclusions of this study be interpreted
with care, since they are applicable only to the specific

conditions of the research.
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INSTRUCTIONS

This is a test of a special kind of ability. It
is an ability test to tell the difference between good and
poor reasoning. Some individuals find this test very easy
while others find it difficult. If it seems difficult to

you, just do the best you can. Everyone can accomplish

something with it.

Use the pencil provided throughout the test.

DO NOT MAKE ANY MARKS ON THE TEST BOOKLET. YOU

WILL ANSWER EACH OF THE QUESTIONS BY DRAWING A CIRCLE AROUND

THE CORRECT ANSWER OPPOSITE THAT QUESTION ON THE ANSWER

SHEET PROVIDED.
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Do not open this booklet until you are
told to do so by the examiner.

——————.———-———-—————-——-——.——-—.—.—.__.——_..-—-—.———————-—.———_—————-——_
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DIRECTIONS :

On the following pages you will be presented with
problems in logic. The items which you will be presented

with are presented in verbal and symbolic form. Some verbal

items may be tied to physical world situations, in others,
the premises violate physical world situations.

The exercises will appear like this.

0. Art is smart.
Billy is not silly.

1) Art is not smart and Billy is not silly.
2) Art is smart and Billy is not silly.
3) Neither 1 nor 2 necessarily follows.
Or we may agree to replace the statement "Art is
smart" by the letter "P" and the statement "Billy is silly"
by the letter "Q". Then the above argument will be pre-

sented in symbolic form and look like this.

0. P.
Not Q.

1) Not P and not Q.
2) P and not Q.

3) Neither 1 nor 2 necessarily follows.

We place the period at the end of the line to remind

you that "P" stands for a sentence. In the exercises, each
of the letters A. B, C. etc. stands for any simple sentence.

You should pretend that the two statements above the line
are true.




- 108 -

DIRECTIONS FOR MARKING THE ANSWER SHEET:

The statements will appear as follows.

Question # 0

John Doe is a glub.
The earth is round.

l) John Doe is a glub and the earth is round.
2) John Doe is a glub and the earth is not round.

3) ©Neither 1 nor 2 necessarily follows.

If you reason that conclusion 1 is correct, circle
1 to the right of number 0 on your answer sheet., If you
reason that conclusion 2 is correct, circle 2 to the right
of number 0 on your answer sheet. If you reason that
neither 1 nor 2 is correct, circle 3 to the right of
number 0 on your answer sheet. In no case are you to mark
more than one answer. If you are in doubt about the answers
mark the answer that seems most logical to you. Always mark
an answer because unanswered questions will be considered
the same as if answered incorrectly.

Now circle your answer for question # 0 on your
answer sheet. If you wish to change your answer, erase
your first mark COMPLETELY and then circle your new choice.

REMEMBER: You decide on one of the three conclusions only
on the basis of the statements above the line.

You choose conclusion 3 to indicate that you are
not certain if it is conclusion 1 or conclusion 2 which
follows necessarily from the statements above the line.

All statements above the line are to be accepted as
true. For example, the statements "John Doe 1s a glub" and
"The earth is round" should be accepted as true statements.

Keep these directions in mind as you determine the
correct answer to each of the following questions.

If you have any questions, ask them now.




- 109 -

If it snowed yesterday, then schools
If the schools were closed, then the

were closed.
students were happy

l) If it snowed yesterday, then the
2) 1If it snowed yesterday, then the

students were happy

students were not

happy.
3) Neither 1 nor 2 necessarily follows.

If Emily is ill, then Emily will stay home.
Emily is ill.

l) Emily will not stay home.
2) Emily will stay home.

3) Neither 1 nor 2 necessarily follows.

If Bill attends shool, then Bill plays ball.
Bill plays ball.

1) Bill attends school.
2) Bill does not attend school.
3) Neither 1 nor 2 necessarily follows.

If Jack won the race, then Jack earned a trophy.
Jack did not earn a trophy.

1) Jack won the race.
2) Jack did not win the race.

3) Neither 1 nor 2 necessarily follows.

If ducks can fly, then ducks have four legs.
Ducks do not have four legs.

1) Ducks cannot fly.
2) Ducks can fly.
3) Neither 1 nor 2 necessarily follows.

If tigers are ferocious, then coal is white.
Coal is white.

1) Tigers are ferocious
2) Tigers are not ferocious.

3) Neither 1 nor 2 necessarily follows.
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10.

11.

12.

If X, then 2.

Not X.

1) Not 2.

2) 2.

3) Neither 1 nor 2 necessarily follows.
If Ed misses the plane, then Ed will go by train.
Ed did not go by train.

1) Ed missed the plane.

2) Ed did not miss the plane.

3) Neither 1 nor 2 necessarily follows.
If A, then B.

B.

1) A.

2) Not A.

3) Neither 1 nor 2 necessarily follows.

If a triangle is square, then a
A triangle is not square,

square is a rectangle.

1) A square is not a rectangle.
2) A square is a rectangle.

3) Neither 1 nor 2 necessarily

follows.

If the weather is nice, then I will play golf.

The weather is not nice.

1) I will play golf.
2) I will not play golf.

3) ©Neither 1 nor 2 necessarily
If A, then B.

Not B.

1) Not A.

2) A.

3) Neither 1 nor 2 necessarily

follows.

follows.
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13.

14.

15.

16.

17.

18.

If sugar is sweet, then vinegar is sour.
Sugar is not sweet.

l) Vinegar is not sour.

2) Vinegar is sour.

3) Neither 1 nor 2 necessarily follows.

If Dick won the race, then Jack placed second.
Jack placed second.

1) Dick did not win the race.

2) Dick won the race.

3) Neither 1

If pears are vegetables, then apples are

nor 2 necessarily follows.

Apples are not fruits.

fruits.

l) Pears are
2) Pears are
3) Neither 1

If X, then R.

R.
1) Not X.
2) X.

3) Neither 1

If ducks have four legs, then ducks can fly.

vegetables.
not vegetables.
nor 2 necessarily follows.

nor 2 necessarily follows.

Ducks have four legs.

1) Ducks can

fly.

2) Ducks cannot fly.

3) Neither 1

If R, then S.
Not R.

l) s.
2) Not S.
3) Neither 1

nor 2 necessarily follows.

nor 2 necessarily follows.
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19.

20.

21.

22.

23.

24.

If it rained, then the game was postponed.
The game was postponed.

l) It rained.
2) It did not rain.

3) Neither 1 nor 2 necessarily follows.

If X, then U,
If U, then Z.

1) If X, then not 2z.
2) If X, then 2.

3) Neither 1 nor 2 necessarily follows.

If dogs purr, then cats bark.
Dogs purr.

1) Cats bark.
2) Cats do not bark.
3) Neither 1 nor 2 necessarily follows.

If horses have wings, then horses can fly.
Horses can fly.

1) Horses do not have wings.
2) Horses have wings.

3) Neither 1 nor 2 necessarily follows.

If the contract is legal, then Lanes is liable.
If Lane is liable, then Lane will go to jail.

1) If the contract is legal, then Lane will not go
to Jail.

2) If the contract is legal, then Lane will go to jail
3) Neither 1 nor 2 necessarily follows.

If two plus two equals five, then Columbus discovered

America.
If Columbus discovered America, then one plus one

equals two.

1) If two plus two equals five, then one plus one
equals two.

2) If two plus two equals five, then one plus one
is not equal to two.

3) Neither 1 nor 2 necessarily follows.
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25.

26,

27.

28.

29.

30.

If Harry finds his meal ticket, then Harry can ‘

eat lunch.
Harry did not find his meal ticket.

1) Harry did not eat lunch.
2) Harry did eat lunch.
3) Neither 1 nor 2 necessarily follows.

If X, then R.

X.
l) Not R.
2) R,

3) Neither 1 nor 2 necessarily follows.

If the first sign is correct, then the second

sign is correct.
The first sign is correct.

1) The second sign is correct.
2) The second sign is not correct.
3) Neither 1 nor 2 necessarily follows.

If I live in Manitoba, then I live in Quebec.

I do not live in Manitoba.

1) I live in Quebec.
2) I do not live in Quebec.
3) Neither 1 nor 2 necessarily follows.

If L, then M.
If M, then N.

l) If L, then N.
2) If L, then Not N.
3) Neither 1 nor 2 necessarily follows.

If Montreal is a city, then chickens have
Montreal is a city.

four legs.

1) Chickens do not have four legs.
2) Chickens have four legs.
3) Neither 1 nor 2 necessarily follows.
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31.

32.

33.

34.

35.

36.

If Alv@h %s a fish, then Alvin is a mammal.
If Alvin is a mammal, then Alvin is a goat.

1) If Alvin is a fish, then Alvin is not a goat.
2) If Alvin is a fish, then Alvin is a goat.

3) Neither 1 nor 2 necessarily follows.

If P, then Q.

Not Q.
l) P.
2) Not P.

3) Neither 1 nor 2 necessarily follows.

If P, then R.
If R, then S.

l) 1If P, then S.
2) 1If P, then not S.
3) Neither 1 nor 2 necessarily follows.

If M, then N.
M.

l) N.
2) Not N.

3) Neither 1 nor 2 necessarily follows.

If John likes modern art, then John will
painting.

If John likes this painting, then John will buy this

painting.

like this

1) If John Likes modern art, then John will not buy

this painting.

2) If John likes modern art, then john will buy

this painting.
3) Neither 1 nor 2 necessarily follows.

If John misses the plane, then John will
John missed the plane.

go by car.

1) John will not go by car.
2) John will go by car.

3) Neither 1 nor 2 necessarily follows.
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37.

38.

39.

40.

41.

42.

If it snowed yesterday, then the schools were
closed yesterday.
Schools were closed yesterday.

l) It snowed yesterday.
2) It did not snow yesterday.

3) Neither 1 nor 2 necessarily follows.

If the weather is clear, then the picnic will be held.
The picnic was not held.

1) The weather was not clear.
2) The weather was clear.

3) Neither 1 nor 2 necessarily follows.

If North America is a continent, then Italy is in
North America.
Italy is not in North America.

l) North America is not a continent.
2) North America is a continent.
3) Neither 1 nor 2 necessarily follows.

If the door is locked, then Sandra is at home.
The door is not locked.

1) Sandra is at home.
2) Sandra is not at home.

3) Neither 1 nor 2 necessarily follows.

If roses are flowers, then peas are flowers.
If peas are flowers, then radishes are fruits.

1) If roses are flowers, then radishes are fruits,
2) If roses are flowers, then radishes are not fruits.
3) Neither 1 nor 2 necessarily follows.

If Sudbury is larger than Ottawa, then Sudbury is
in Ontario.
Sudbury is in Ontario.

1) Sudbury is larger than Ottawa.
2) Sudbury is not larger than Ottawa.
3) Neither 1 nor 2 necessarily follows.
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43.

44,

45.

46.

47.

48.

If P, then R.

Not R.
l) P.
2) Not P,

3) Neither 1 nor 2 necessarily follows.

If the car started, then we would go to the game.
We did not go to the game.

1l) The car did not start.
2) The car started.

3) Neither 1 nor 2 necessarily follows.

If P, then Q.

Q.
1) P.
2) Not P.

3) Neither 1 nor 2 necessarily follows.

If birds have wings, then trees have wings.
Trees do not have wings.

1) Birds do not have wings.
2) Birds have wings.

3) ©Neither 1 nor 2 necessarily follows.

If July is a month, then June is a year.
July is a month.

1) June is not a year.
2) June is a year.
3) Neither 1 nor 2 necessarily follows.

If P, then R.

Not P.
1) R.
2) Not R.

3) Neither 1 nor 2 necessarily follows.
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49.

50.

51.

52.

53.

54.

If there is smoke, then there is fire.
There is no smoke.

1) There is fire.
2) There is no fire.

3) Neither 1 nor 2 necessarily follows.

If Cornwall is a Province, them Pembroke is a Province.
Cornwall is not a Province.

1) Pembroke is not a Province.
2) Pembroke is a Province.

3) Neither 1 nor 2 necessarily follows.

If X, then Z.

Not 2.
1) Not X.
2) X.

3) Neither 1 nor 2 necessarily follows.

If Quebec is a Province, then Montreal is a Province.
Montreal is a Province.

1) Quebec is not a Province.
2) Quebec is a Province.

3) Neither 1 nor 2 necessarily follows.

If A, then B.

Not A.
1) Not B.
2) B. !

3) Neither 1 nor 2 necessarily follows.

If S, then P.

S.
l) WNot P.
2y P,

3) Neither 1 nor 2 necessarily follows. ‘
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55.

56.

57.

58.

59.

60'

If the ice is frozen on the lake, then I will
go skating.
The ice is frozen on the lake.

l) I will go skating.
2) I will not go skating.

3) Neither 1 nor 2 necessarily follows.

If M, then N.

N. |
1) M. \1
2) Not M. 1

3) Neither 1 nor 2 necessarily follows.

If Ann goes to the party, then Ann will buy a |
new dress.,
If Ann buys a new dress, then Ann will spend
her money.

1) If Ann goes to the party, then Ann will not
spend her money.

2) If Ann goes to the party, then Ann will
spend her money.

3) ©Neither 1 nor 2 necessarily follows.

If Daisies are flowers, then radishes are flowers.
If radishes are flowers, then potatoes are vegetables.

-

l) If daisies are flowers, then potatoes are vegetables

2) If daisies are flowers, then potatoes are not
vegetables,

3) Neither 1 nor 2 necessarily follows.

If A, then B.

A L]
l) Not B.

|
2) B.

3) Neither 1 nor 2 necessarily follows.

I1f S, then T.
If T, then V.

\

|

I

|
1) If 5, then V. i
2) If s, then not V. |
3) Neither 1 nor 2 necessarily follows.
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APPENDIX 2

Distribution of items for the content/pattern
subtests of the CRT

Content Concrete-
familiar Suggestive Symbolic
Pattern
2 17 26
LD 27 30 34
36 47 54
55 21 59
4 5 12
8 15 32
CI 38 39 43
44 46 51
1 24 20
23 31 29
HS 35 41 33
57 58 60
11 10 7
25 13 18
DA 40 28 48
49 50 53
3 6 9
14 22 16
AC 19 42 45

37 52 56
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APPENDIX 3

General procedures for administering the
DGT, CRT, GEFT and ABCS

At the beginning of each testing session, the
experimenter supplied each subject with an envelope con-
taining a copy of the DGT, the CRT, the GEFT, a computer
optical scanning sheet for supplying answers to the DGT
and CRT, two blank sheets for the human figures drawings

and a pencil. The students were then told they
would not be allowed to take out any test from the
envelope unless instructed to do so. The investigator
who administered the tests, was assisted by the class
teachers to ensure that the rules were adhered to.

The subjects were then told to take out the
pencils and the optical scanning sheets. About 10 minutes
were spent in educating them to use the optical scanning
sheets in supplying information regarding their age, sex
and making responses on the DGT and CRT.

The tests were then administered in the following

order: DGT, CRT, GEFT and ABCS.




APPENDIX 4

Raw scores on V-patterns content

subtests, I-patterns total scores,

DGT, GEFT, ABCS for all subjects.l
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Meaning of Variables:
UN = No. of "Neither 1 nor 2 necessarily follows"

errors on the 36 V-patterns items.

CONVAL = V-patterns concrete familiar items
SUGVAL = V-patterns suggestive items
SYMVAL = V-patterns symbolic items

TOVAL = V-patterns total score

TOIN = I-patterns total score

P, the proportion of errors of the type "Neither 1 nor 2

necessarily follows" was calculated as follows:

P = UN
(36 - TOVAL)

This proportion is undefined for individuals who have a

score of 36 on the V-patterns.
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APPENDIX 5

Frequency Distributions of I-patterns
Total Scores for FI and FD subijects.

FI FD
Score Frequency Score Frequency
0 54 0 15
1 15 1 17
2 12 2 15
3 3 3 14
4 2 4 13
5 2 5 9
6 2 6 7
7 3 7 9
18 1 8 8
9 2
10 4
11 5
12 2
14 1l




