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CHAPTER I

INTRODUCTION

The struecture of intellect theory was formulated
by Guilford in the early 1950's, and the behavioural
content category was added in 1958. This category was
suggested on a purely hypothetical basis to aeccount for
statements by E. L. Thorndike (1920) (and others) en
"soeial intelligence”. Spearman (1927) was speaking about
the same aptitude area under th' heading of "psychological
relations”", Guilford hypothesized not one social intelli-
gence, but 30 different factors of behavioural (soelal)
ability.

While some other content areas in the structure
of intellect have been amply supported by research evidence,
research in the area of behavioursl content is very new.
Guilford (1967) quotes only the factor - analytic research
report by 0'Sullivan, Guilford and de Mille (1965) in
support of his theory of behavioural cognition abllities.
In this analysis, it was established that the factorilal
domain of "behavioural cognition" included the six product

areas predicted by the structure of intellect :



(1) Cognition of behavioural units (CBU)

(2) Cognition of behavioural classes (CBC)
(3) Cognition of behavioural relations (CBR)
(4) Cognition of behevioural systems (CBS)
(5) Cognition of behavioural transformations (CBT)
(6) Cognition of behavioursl implieations. (CBI)

In the econtext of the structure of intellect
model, behavioural cognition is defined as the ability to
understand the thoughts, feelings, intentions and attitudes
(psychological dispositions) of other people. The abllity
to judge others has often been considered as a personality
trait, and the behavioural cognition factors may be
regarded as roughly corresponding to the domain termed
person perception, empathy or social awareness by other
investigators. But, as Bronfenbrenner, Harding and Gallwey
(1958) have clearly pointed out, comprehension of the gen-
eralized other, e.g. the average college sophomore, 18 a
social sensitivity distinet from that involved in knowing
the feelings of a given individual. O'Sullivan et al's
(1965) study was limited to an investigation of the under-
standing of individual others, not average others. Hence,
the label of"soeial"” has been rejected in order to avolid

misleading and broader connotations.

It is the aim of the present study to provide



further evidence for the validation of the eonstruet of
cognitive behavioural produets. The existence of the
cognitive behavioural factors was demonstrated by 0'Sullivan
et al (1965) in a population of 240 high school students of
the eleventh grade. This, however, is hardly sufficient to
establish the construct on a fim foundation, and 0'Sullivan
has already suggested that the cognitive behavioural factors
be demonstrated with a different, less homogeneous population.
It i8 necessary to validate the construet on other age

groups and on other kinds of population. The present study
will concentrate on a younger population of eighth graders.
For the purpose of their study, 0'Sullivan et al construeted
tests employing photographs, drawings and other less than
real life depictions of intentional or emotional states, and
tape recorded words. Each of the six cognitive behavioural
factors was defined in the analysis by at least three tests
having different stimuli., It 1s neither possible nor
desirable to replicate fully their work with a younger
population. The present study, with volunteers as examinees,
was able to make use of the experimental version of Guilford,
0'Sulliven and de Mille, released specifically for research
purpose, and under conditions of security which preclude the
publishing of the tests in full, even in a thesis. Therefore,
the present study is limited largely to an investigation of
the four categories of cognitive behavioural classes, cognltive

behavioural systems, cognitive behavioural transformations

and cognitive behavioural implications.



The development of the structure of intelleet
model will be traced briefly through the writings of
Spearman, Kelley, Thurstone, Burt, Vernon and Guilford.
Partieular attention will be given to Guilford's model on
which the present study is based. The ideas leading to the
evolution of the most recently added hypothesis about the

cognitive behavioural products are then reviewed.

To the extent that the ability to understand and
to judge accurately such behavioural characteristics as the
abilities, agtion tendenclies, motives and emotions, of others
is important in an effective teaching situation, a persen who
possesses an acute understanding of the behavioural charact-
eristics of others should be able to achieve greater success
as a teacher. If the hypotheses concerning cognitive
behavioural products can be substantiated it will then become
possible to consider the implications for teacher selection:

and teacher training.

The study will be largely factor anglytie though
it will include item analysis procedures and the derivation
of the usual constants. Reference tests will be selected
for inclusion in the matrix of correlations for factor analysis.
No oblique rotations will be attempted sinece these could not
confim a solution derived by Guilford's orthogonal rotations,
nor will it be possible to use the more recent method of

target rotation which Guilford has utilised following Cliff
(196L).
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CHAPTER II

THE DEVELOPMENT OF THE STRUCTURE OF INTELLECT MODEL

It 1s necessary in this study to evaluate critically
the evolution of ideas on the structure of humsn ability, and

to examine the strueture of intellect as proposed by Guilford.

The outcomes of early investigations on the nature
of human intelligence were far from being in agreement, and

intelligence became a word with numerous mesnings. Spearman's

~ Work marked a big step forward. In an epoch-making paper in

1604, he made an inquiry into the relation between Sensory
Diserimination tests and estimates of intelligence. His
eonclusion was that all branches of intellectual aetivity had
in ecommon one fundamental function or group of functions,
whereas the remaining or specific elements of the activity
seemed in every case to be wholly different from that in all
the others. Purther study of the correspondence between the
various branches of school study such as Classies, French,
English and Mathematics yielded a hierarchical pattern of
intereorrelations. This led him to the famous argument for
the "Hierarchy of the Specific intelligences". In his book,
"The abilities of man" (1927), Spearman presented, in addition
to his own work to whieh he had devoted his energies for many



years, the work of his students. By using a method, of
analysis of correlation, he examined the validity of
various theories of intelligence and showed that neither
the anarchie nor the monarchic nor oligarchic theories of
the mind accorded with facts. He offered what he thought
was a more satisfactory explanation of human intelligence
by putting forth the simplest possible factor model. In
equation form, he held that :

2] = alg . Zig + ajs . Zis.
Where 21j = Standard score made by individual I
in test J.
alg = factor loading of test J for factor g. .
Zig = score for individual I on scale of
factor g.
Zis = score for individual I for specific
compenent in test, or factor s.

ajs = factor loading of test J for Tactor s.

What most people understand from the above equation is
merely that the standard score made by an individual in a
test can be accounted for by the two components of intelli-
gence ; the g factor and the specifie factors. They are
generdlly unaware of the relationship between the components
of intelligence and the form of the tests designed to measure

them. An individual entering into a testing situatlion may be



presumed to bFfing with him a eertain amount of g and of s.

A test, in order to measure the g factor in this individual,
must itself have a signifieant loading on g. HNence, the
standard score made by an individual I in a test J ean be
ascounted for by the sum of the product of the factor loading
of test J for factor g and score for individual I on factor g,
and the produet of factor loading of test J for 3 and secore
for individual I on s. Spearman developed the tetrad
difference technique of proving that no significant ractogs
other than.g and specifies were present. Using the Occam!'s
Razor argument he adhered to his belief in the existence of

a g factor. Eventually, however, Spearman had to admit that
someghing in addition to g is helping to produce correlation
coefficients, and hence he recognised the existence of group
factors as propounded by Kelley (1928). Group factors are
factors which occur in more than one, but less than all of

any given set of abilities.

Kelley (1928) showed that a positive correlation
could be explained by the presence of a factor other than
Speaman's "g". He demonstrated that heterogeneity of the
test population due to maturity, sex or raclal origin, could
cause a correlation. He further attempted to demonstrate
that if correlations existed after the removal of the effects
of heterogeneity, it still did not follow that only one

general factor was required to explain the correlation.



He then set out a series of propositions to demonstrate the
mathematieal necessities which: wuld follew from the
assumption of vgrious combinations of general and specifiec
factors for two, three, four and five variables. He was
therefore able to demonstrate the necessary.existence of

group factors,

Thurstone (1932) went beyond what Spearman and
Kelley did. He did not start off by assuming the existence
of a g factor. Instead, he designed hias experimental pro-
cedures to tackle the question of how many factors were
represented in a set of tasks. Examination of a tetrad
difference in determinant notation led to the recognition of
the tetrad as a particular kind of matrix. The rank of the
matrix would indicate the number of factors required of its
solution. Thils was both an improvement upon Kelley's rather
laborious mathematies, and a recognition that Speamman's
theory of g and s was always true if the tetrad formule held,
and might be true for matrices of higher order, but that
demonstration would be required for each case separately.
Thurstone termed the factors that he 1solated as multiple
factors. The technique he used to demonstrate his Multiple
Factor Theory was the "centroid method", in which he extracted
factors using an orthogonal reference frame and graphic
rotations of axes. He adopted as his criteria, the conditions

of "simple structure" and "positive manifold". The details of



extraction procedures can be found in several texts (Guilford
1954, PFruehter 1954, Harman 1960). Of the factors which he X
found, a limited number of them would explain the greatest

part of the variance. These factors he temed the primary
factors of mental ability or more usually primary mental
abilities. These were Perceptual speed (P), Numeriéal (N),
Verbal (V), Word Fluency (W), Memory (M), Spatial (S) and
Reasoning (R). It was Thurstone's principle that once

several hypotheses were made about postulated factors, steps
should be teken to design new tests which might be crucially
differentiating between the several hypotheses. In the
Psychometrie Laboratory at Chicago, he worked closely with

his wife Thelma Gwinn Thurstone in bullding a battery of ‘X
experimental .ests for practical use in estimating primary
abllities. The experimental tests were short with low relisbili.
ties so that the battery would cover the range of factors in
exlsting psychological tests and so that each factor would be
overdetermined with a large number of tests., Thurstone noted
that once the general nature of the more important factors

was indicated by group procedures, it would then be necessary
to improve the tests by increasing the saturation of the

factor that each test was expected to measure and by decreasing
the saturations of other factors, in other words, to reduce the

complexity of the tests in order to make them relatively pure

measures of the primary abillties.
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In a stock-taking paper (1940), Guilford pointed
out that the impartial investigator of humsn ability should
look for a procedure that would permit the true factor pattern
to emerge, no matter what it might be like, with g or without.
He added that past investigators had confined themselves too
much within the horizon of the tests then available. He
called for the invention of tests in new areas in order to
reveal all the important factors in humen ability. A useful
suggestion put forth by Guilford concerning the identification
of abilities underlying a test, was that the three aspects of
the test (1) material, (2) formal, and (3) functional, should
be taken into consideration. The material of the test might
be words or closely related symbols; it might be figures,
numbers or plictures of objects. In the mode of presentation,
the items might be in the form of analogles, palred assoclates
or series; others might require an assembly of elements or
the completion of a whole. The functional aspect of a test
had to do with what 1t made the testee actually do. The first
two aspects were often recognised but the third was frequently
overlooked. In the later stages of World War II, Guilford,
working in the United States Ammy Air Forces Aviation Psychology
Research Program, developed a large number of printed classi-
fication tests (1947). In the construction of the tests,
efforts had been made to achieve better and more unique
measures of certain primary abilities, to achlieve a better

understanding of those abilities, and to determine whether
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other hypothesized, factors would be found. -

Three major books (Thomson 1939, Thurstone 1947,
Burt 1949} summarized the work on the analysis of human
ebilities in order to see better just at what stage researchers
had arrived and what some of the next steps should be. It
was a generally recognised problem that as the newly dis-
covered factors increased in number, there was a need for
putting them into some kind of logical inter-relationship.
Burt (1949) was one of the first to attempt this kind of
exercise. He conceived of a hierarchical type of model
which applied to the whole of the human mind, with the
first major dichotomy between "intellectual" eharacteristies
or g, and "practical” characteristics, with successive
dichotomizations at different mental levels. The various
levels of bifurcation he identified as "relations" at the
highest or top-most level, "associations" at the second level,
"perception" at the third and "sensation" at the fourth or
lowest level. Vernon's conception of intellectual abilities
too, took the form of a hierarchical model (1950). Under g
were two main group factors, v : ed for verbal-education on
the one hand, and k : m on the other. The former, v : ed,
subdivided into verbal and numerical, while the latter k : m
(kmown as "practical” in Burt's model) subdivided three ways
Into spatial ability, manual ability and mechanical information.

Beyond these, were specific factors, each of very narrow scope



12

and considered by Vernon to be of little importance. Burt's
hierarchical oconcept was based on the physiologicel work of
Sherrington (1906) on the integrative action of the nervous

" system, whilst Vernon's econcept arose directly from the

large scale testing in the Armed Forces of England in 1940-45,
where the results of the tests used tended to reflect the

educational backgrounds of English soldiers.

J. W. French's (1951) work was of a different kind,
He made a survey of allthe factors that had consistently
been found by the various factorists, and he prdduced a kit
of reference tests. The technique of using reference tests
to find out the existence of any new factors in addition to
giving further information on existing factors, has been
adopted by many investigatofs ineluding 0'Sulliven et al
(1965)., The same method will be employed in the present study
to demonstrate the existence of the cognitive behavioural

factors among the eightlr graders.

Guilford's approach to the problem of organizing
the intellectual factors into a system was a more sophistiecated
one. His experimental population consisted of high-level
personnel in the United States Air Force. Factorists since
Kelley's time have recognised that the correlated population
should be relatively homogeneous with respect fb such variables
as age, sex, race, cultural background, formal education and

specific training. Moreover, Guilford believed that the
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scope of human intellect could be more fully explored in a
population of high-level personnel. Guilford questioned the
validity of Speaman's "g", He had indicated (1941) that

any genuine zero correlation between pairs of intelleetual
tests would be sufficient to disprove the existence of a
universal factor like g. As a test of the argument advanced
by Speamman's stauneh supporters that g was rotated out of
existence by rotation of axes as in Thurstone's Multiple-
factor procedures, he invented two fictitious factor matrices,
each with a g factor, a factor with all non-zero loadings.
Without awareness of the factor patterns, students in training
were given the two correlation matrices for analysis, using
Thurstone'!s centroid method with rotation of axes. In every
case the g factor was feund, indicating that in the normal
processes of rotation a g factor could still be found if it
was in fact present. Guilford doubted the appliecability of

a hilerarchical model of human intelligence, sueh as that of
Burt and Vernon, in which the i1dea of a g factor was the key
eoncept. . Factor analyses qf intellectual tests in the United
States, whilst failing to report a g factor, had revealed a ,&/
~ tendency for each factor to be limited to a small number of
tests in any analysis. Furthermore, there had been little or
no tendency to find a few broader group factors represented
each by a large number of tests, and a large number of narrow

group factors. The factors discovered appeared to be about
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equally general in this respect, being strongly represented
by small numbers and relatively equal numbers of tests.
Another eonsideration was that many factors possessed parallel
properties. For example, if one were to collect half a dozen
verbal factors in one set and a collection of half a dozen
non-vérbal factors in another, the factors in the two sets
could be paired off in a meaningful manner. The psychologieal
operation was the ssme in each pair, only the content of the
teat ltems was different, yet the members of each pair would
come out of an analysis as separate factors. The results of
extensive factor-analyses had disproved the bellef that the
same ability was involved regardless of the kind of information

dealt with.

By 19564, Guilford felt that enough of the intellectual
factors were known to suggest strongly the outlines of a
system. He listed all the factors reported in French's summary
of factors appearing in 1951 and those reported since that
time. Of approximately LO such factors, 7 were memory factors
and the remaining ones were thinking factors. In fact, the
term "intellect" as then applied, could be defined as the
system of memory and thinking factors, functions or processes,
Each investigation started by hypothesizing that certain
unitary abilities existed and that they possessed certain
properties. Psychological tests were then selected, adapted

and constructed for each hypothesized factor in order that

T

N
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the resplfs could show whether or not the factor hypothesized
existed, qnd whether or not it possessed the properties as
suggested., Classified on the basis of kinds of operation,

the memory factors were grouped under one category while the
thinking factors were categorized under the general headings
of cognition, convergent thinking, divergent thinking and
evaluation. Examination of the factors in the cognition
category revealed that for each factor of a certain kind

found in verbal tests, there seemed to be a "'mate" found in
tests composed of figures or designs, and also a parallel
factor found in tests composed of letters or symbols. And,

if the factors of intellect were classified on the basis of
the product of the opefation, such as relation, ¢lass or
pattern, 1t seemed logical that for each combination of
content and thing discovered, there was a potential factor.
The result of Guilford's analysis was a matrix of factors in
each operation area. The factors in each of the five operation
categories were arranged according to two major principles.
The first major principle pertained to the kinds of eontent ;
figural, structural and conceptual. In the cognition, con-
vergent thinking and divergent thinking categories, the second
principle of classification cutting across the content prineciple,
pertained to the kinds of things discovsred or produced. 1In
the memory category, the second principle pertained to the

kinds of things remembered. The vacant cells in the matrices
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suggested hypotheses for undiscovered factors.

It should be noted in passing that Guilford's
ideas about convergent and divergent thinking arose from
his concern over the dimension of creativity with whieh he
dealt in the mid 1950's.

Later developments have resulted in a single,
eubical model in which kinds of products are parallel for
all combinations of contents and operations, kinds of
contents are parallel for all eombinations of products and
operations, and kinds of operations are parallel for all
combinations of contents and products. Along the first
dimension of the model are the five kinds of psyehologlecal
operations; cognition, memory, divergent production, con-
vergent production and evaluation. Along the seeond dimension
are the three kinds of content; figural, symbolie and semantic.
The six product categories whieh are placed along the third
dimension are units, classes, relations, systems, transform-
ations and implications. BEach factor in the structure of
intellect occuples one cell in the model and c¢an be so located

by specifying 1ts operation, content snd product. (Guilford 1959).

The structure of intellect model is by no means

totally unrelated to previous theories and models. For instance,

Spearman's "fundasments" are structure of intellect relations.

-
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Speaman's concept of "eduction of relations" is equivalent
to the cbgnition of relations and his concept of "eduction
of correlates' belongs in the structufe of intellect category
of convergent production. Where he thought that these were
the two major operations most characteristic of g, hbwever,
the structure of intellect model presents three distinct
abilities for "educing" or cognizihg relations, one for each
kind of eontent; figural, symbolic and semantiec. To Thurstone
as well asto Spearman, intelligence seemed to be first and
foremost a cognitive function, by Speaman to be accounted
for by a single all-pervasive factor, by Thurstone by a
number of factors. But in the structure of intellect model,
cognitive abilities are located in a limited number of cells.
Burt's first ma jor bifurcation and Vernon's first major
bifurcation between v : ed and k : m major group factors

are in a way parallel to the distinction between semantic
énd figural categories of information. Vernon's further
bifurcation under v : ed between verbal and numerical 1is
parallel to the structure of intellect distinction between
semantic and symbolic information. Comparisons between
previous models of intellectual abilities and the structure
of intellect model indicate the narrowness of the former, and
the rich possibilities that the hypothesized factors in the
model offer for more complete and more meaningful assessments
of the intellect of persons. Since the formulation of the

structure of intellect model, a number of factor analyses
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have been directed toward testing abilities hypothesized in
the model which previous factor analyses have not yet demon-
strated. Additional factors have been found and located

within the system.

In 1958, Guilford added the behavioursl content
category to his structure of intellect model to account for
statements made by E. L. Thorndike (1920) and others on
"social intelligence". Spearman (1927) was speaking about
the same aptitude area under the heading of "psychological
relations". Behavioural cognition is but one of the five
behavioural operations hypothesized. While behavioural
cognition stresses the "understanding" aspect of social
intelligence, behavioural convergent production and behaviour-
al divergent production are concerned with the "doing" aspect.
Apart from these three behavioural operations, there are the
behavioural memory and the behavioural evaluation operations.
The theory suggests that information regarding behaviour is
also In the form of the six kinds of products that apply
elsewhere in the structure of intellect, including units,
classes, relations, systems, transaformations and implications.
Hence, 30 abilities in the behavioural product area are
hypothesized.

Having looked at the internal consistency of the
construct of the structure of intellect model, one should
look at the most recently evolved hypothesis of cognitive
behavioural products. The following chapter will be devoted

to thlis aspect.
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CHAPTER IIIX

THE DEVELOPMENT OF IDEAS ABOUT COGNITIVE BEHAVIOURAL PRODUCTS

The behavioural content area is the most recently

evolved category in Guilford's structure of intellect model.

Hence, compared with other areas in the S. I model, it is

" the least supported category.

The study of cognitive behavioural abilities 1is
rooted in much of the research work done on the expfossions
of the human face. Sir Charles Bell, whose "Essay on the
Anatomy of Expression" was first published in 1806, was the
first to attempt a sclentific study of emotions in terms of
the muscles which produced the various faclal expressions.
But it was really Darwin who first pointed the way for
systematic study of the abllity of people to judge facial
expressions by using photographs. This mode of approach was
taken up by Feley (191lL) who posed for various expressions
and offered for judgment the photographs thus obtained, "to
show what emotional states certaln faclal expressions do
signify". She found that certain expressions were readily
ldentified, while in the case of others, confusions existed.
Langfeld (1918), employing the pictures illustrated in
Rudolph's book in an investigation on the methods used by
the subjeets in judging emotional expressions, concluded that

suggestion could influence the formation of the sub jects!

Judgments.
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The method of presenting photographs was used to
a8 large extent during the following decade. RuckmicK (1921)
experimented with pietures of a female face in the same way
as PFeleky, and attempted to determine which of the facial
features, the eye or the mouth, tended to give the best clues
for interpretation. He found that next to the whole face,
the lower half of the face gave the best cues for inter-
pretation, then in order came the eyes, the lower half, the
mouth and finally the nose and the lines asbout the nose.
Landis (192;) designed an experiment for the purpose of
recording and analyzing facial expressions of various persons
who were sub jected to a controlled series of situations of a
more or less emotional nature. Such researches were extended
by Frois-Wittmann (1930) who used a new and extensive seriles
of drawings and photographs in which he posed as a model.
Seventy-two of the Frois-Wittmann portralts were illustrated
in the article by Hulin and Katz (1935). Frois-Wittmann
studied the inter-relationships of the judged expressions
and also examined what in the muscular involvements of the

faces made possible the judged expressions obtained on them.

Working in another direction, Gates (1923) studied
group differences in ability to neme facial expressions by
obtaining judgments from children of various ages, thus

determining at what age the expressions became recognised.



Boring and Titehener (1923) adapted Piderit's
"Geometry of Expression™ for demonstrational purposes by
using an "articulgted" profile. The model consisted of the
profile of a head, with various brows, eyes, noses and mouths
that could be fitted into place after the manner of a puzzle
picture. By means of this model, it was possible to show
what each of these features contributed to the total expression
of the face, and also to synthetize a large variety of express-
ions by an interchange of a number of mouths, eyes, brows and
noses. However, the profile had certain limitations, in that
it did not make it possible to produce some very important
expressions, such as laughing and weeping. In order to
supplement the list of total expressions possible with the
Boring - Titchener model and to show the facial expfessions
more completely, Guilford and Wilke (1930) had a new model
built based upon the same principles but presenting a view
of the full face. Buzby (192L) experimented on six of the
typlcal faces of the Boring and Titchener model, and the
results of hisianalysis showed that the upper part of the
face, eye and brow, were more important for correct judgment
of facial expression than the mouth. Dunlap (1927) investi-
gated, by means of photographs of male and female sub jects,
the role, in facial expressions, of the eye and the mouth
museles. The plan of the study involved the cutting of each
plcture into two parts, cutting horizontally through the
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bridge of the nose, so that the eyes were on one'part, the
mouth on the other. In this way, i1t was possible to make
a study of eyes alone, or of mouth alone, and to combine the
mouth from one expression with the eyes from another. His
results, disagreeing with those of Buzby's, showed that the

mouth muscles were predominantly the determiniﬁg factor.

Interest in speech as an 1ndicator'of personal
characteristics has increased tremendously since the 30's
(Kremer 1963). Generally, judgments of emotion or other
personality tralts on the basis of vocal cues alone tended
to be inaccurate with little agreement either between judges
or with a eriterion. Eisenperg and Zalowitz (1938) who
Investigated the problem of judging personality from éxpressive
movement by studying judgments of dominance-feeling from
phonograph records of voice, found that judgments were made
on the basis of preconceived notions which.might or might not
correspond to reality. Some Engliah experiments of this nature
were reported by Pear (1931). Two tests using vocal stimuli
had been constructed by 0'Sullivan et al (1965) for the purpose
of measuring cognitive behavioural abilities. However, the
tests "Inflections" and "Sound Meaning" were found to have
low reliabilities, and furthermore they showed no significant

loadings on any factor.

One of the earliest occurrence of the temm "Social
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Intelligence” was found in the writings of E. L. Thorndike
(1920) who proposed the idea that there were three kinds of
intelligence; mechanical, abstract and soeial. The first

was manifested by the individual's ability to manipulate
objests, the sesond by his abilify to work with symbols, and
the third by his ability to deal with people. Social intelli-
goence has since then been widely studied as a personality

trait, roughly corresponding to the domain of person pereeption,
empathy or soclal awareness, Ample research evidence is found
in a vast ecollection of personality literature. But, there

has been very little precedent in research in the area of
social-intellectual abilities using factor-snalytical proeedures,
the kind of investigation that is more directly pertinent to
this study.

Schlosberg (1941) suggested a scale for judging
facial expressions, which he later amplified (Schlosberg 1952,
Sehlosberg 1954). Woodworth (1954) also developed such a
scale from a eareful examination of the distribution of judg-
ments of 100 subjects working with 86 poses. Their work set
a trend for a grovwing interest in the determination and measure-
ment of what had been called empathic ability or soclal
sensitivity. A number of studies were carried out with the
aim of providing a measure of "predictive accuracy”, that is,
the ability of the individual to predict responses of another

person, often sueh specific responses as ansvers to psycho-
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logical test items. Dymond (1949) used this method of social-
perception assessment to construct a seale for the measure-
ment of empathic ability. Resent attempts had employed a
deviational score when the subjeect tried to prediet an
associate's response to questionnaire items. The difference.
between the subject's predictions and the associate's actual
responses was taken as an empathy score, the smaller the
deviation, the better ﬁh; empathy score. There were also
attempts at controlling similarity, that is, similarity
between the subject's predictions and his own responses.

This resulted in the development of the projection or the
"Assumed Similarity" score (Fiedler 1954). However, Hastorf,
Bender and Weintraub (1955) were of the opinion that the
"pefined empathy score", which was obtained after the raw
empathy score was corrected for assumed similarity, was still

an unsatisfactory measure of empathic ability.

The area of research which incorporates the ssme
conception of soclial intelligence as in the present thesis
is that eoncerning the "individual others". Bronfenbrenner,
Harding and Gallwey (1958) made a distinction between the
ability to make judgments about a generalized other, for

example, the average high sehool student, and the understanding

of the feelings of a given individual. Their hypothesis was
that different abilities were involved in interpersonal

sensitivity and generalized-other sensitivity.
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Moss and Hunt had been working for several years on
a statistical analysis of tests given in industry, and also
tests given in edueational institutions with the aim of eon-
structing a more valuable device for measuring this inter-
personal sensitivity whieh they called the "ability to get
along with others". The George Washington Social Intelligence
Test, prepared by Moss, Hunt and Omwake (1949) consisted of
5 tests, the second of which called for "recognition of mental
states of the speaker", the other tests being devised to
examine judgment in social situations, memory for names and

faces, observation of human behaviour and sense of humour.

The first report on a factor-analysis of soeial-
intelligence was by R. L. Thorndike (1936) who analyzed the
sub-tests of the George Washington Soeial Intelligence Test
and also five tests of verbal content. He eoncluded that a
verbal factor would account for most of the variances of the
soeial tests. Woodrow (1939) also factor-analyzed the sub-
tests of the same soclal-intelligence scale in a battery with
447 other tests of very heterogeneous nature, including among
others, attention tests, tests of musical ability, spatial

measures and sub-tests of a general intelligence test. He

'extracted ten factors, none saturated with the Soeial

Intelligence Subtests. These sub-tests were found to be

loaded on factors defined by verbal or memory variables.



Wedeck (1947) attempted to establish the existence
of a "psyechological ability" different from verbal ability.
By "psychological ability" he meant an "ability to judge
correctly the feelings, moods, motivations of individuals",
He devised 8 tests for his purpose. Using pictures from
paintings by well-known contemporary artists for four tests,
and using photographs of popular film actors ror the fifth
test, he devised soclial-situational problems for the sub jects
to solve. The analysis of these tests together with four
verbal and three figural tests ylelded three factors ;

"g", "y" a verbal factor and "y" which he identified as a
"psychological factor". Hence, he was really the first to
report a behavioural cognition factor. However, Spearman

in 1927, spoke about an aptitude area whiech he called
"psychological relations". According to him, the essential
process involved when a person went beyond his own inner
experience to generate thoughts of other persons around him,
was one of educing psyehological relations. Speamman notod_
that thisaility to perceive and think of other persons could
be effectively measured by means of pictorial tests. He
further noted that psychological relations also entered into
highly abstract verbal tests, as in Analogy tests. The
psychological relations tasks showed a correlation additional
to that which was due to g , and aeccordingly Spearman concluded

that this was evidence of a special ability "broad enough to
merit being tested".
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Guilforh'g earlier version of the structure of
intellect model (1956) showed no indiecation of any factors
that might be regarded as social intelligence factors. But,
because his aim in the research of human intelligence had
always been one of exploring the human mind as fully as
possible in order to uncover all the important abilities, he
recognised the possibility ol the existence of factors involved
in understanding the behaviour of others. Hence in 1958,
Guilford added the behavioural econtent eategory to his
structure.of intelleet model on a hypothetical basis. Six
cognitive behavioural product areas were hypothesized. Thus,
he designated previous soclal-intelligence experiments whieh
concentrated on "predictive accuracy" as studying C B I
(ecognition of behavioural implication) which was only one of
a number of intellectual abilities relevant to the understand-
ing of others. Guilford was of the opinion that the establish-
ment of the hypothesis of cognitive behavioural abilities would
have Important implications for all those individuals who deal
most with other pecple; teachers, social workers, theraplsts,

politicians and leaders of other kinds.

To the writer!s knowledge, the only research that is
related to the present study is that by 0'Sullivan et al (1965),
which was based on the concept of the understanding of
individual others. The analysis aimed at identifying and
measuring the six cognitive behavioural products as hypothesized
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by the gtrudture of 1ntell§ct model. For the purpose of
testing, twenty-three experimental tests were constructéd
by 0'Sullivan et al. Because tests using words had falled
to define factors of social intelligence in the past, a |
minimum smount of words were employed in those tests. The *
stimull used were photographs, line-drawings, cartoons, .
silhouettes, stick figures, and tape-recorded sentences,

sounds and inflections. The use of such stimuli was based on
an assumption that behavioural cognition might be aptly
econsidered as the ability to understand the thoughts, feelings
and intentions of other people as manifested in discernible
expressional cues such as facial expressions, voeal Inflections,
postures and gestures. Taft (1955) was among the many who
criticised the use of non real-life stimull in social intelli-
gence research. He claimed that the smotions pictorially
portrayed were stereotypic rather than idiosyncratic and that
the investigator of soeial intelligence was more properly
concerned with the latter. 0'Sullivan, however, expressed

her doubts about the significance of the breach between the
communicative ldiosyneratic expression and its stereotypic
counterpart since the one was the basis for the other. No
doubt, the ideal environment in which to test for social
intelligence, is a real 1life social situation with real persons,
as Thorndike (1920) had pointed out. But, the practical
difficulties involved in the construction of a situational test

make such a step uneconomical, Moreover, the factor-analytic
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paradigm would demand a very large sample of examinees and
several tests for each factor under investigation. For the
sake of economy, O'Sullivan found it necessary to devise her
tests using less than life-size stimuli. It should be noted
hovwever, that Wedeck's success: with drawings and photographs
of facial expressions end social situations was encouraging.
Sarbin and Hardyek (1955) reported that schizophrenics were
Inferior to normal persons in reading the behavioural inten-
tions of stick figures. Knapp (1963) found that mental-
“hospital patients were inferior to unhospitalised individuals
in detecting interactional behaviour in silhouvette diads.
Since tests using stiek figures and silhouettes can dis-
criminate between two groups assumed to be different in social
cognitive abilitles, the same may be expected of photographs
and drawings which are even less removed from real life than

stick figures and silhouettes.

Three #pproaches were used by O'8ullivan et &l in
their test ceconstruction work. The strategy used most often
was to construct a behavioural-cognition test by analogy with
an existing structure of intellect test in another content area.
For example, in a'measure of CMU (cognition of semantic units),
the examinee was to indicate understanding of the meaning of
the given word by choosing, rrpm among several alternatives,
the one word that means about the same thing. In devising a

test of CBU (cognition of behavioural units) the same test .
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format was used, but with stimull appropriate to the behavioural
content area. As the test constructors themselves had recog-
nised, in adhering too elosely to a test-construction paradigm
that only paralleled tests.definihg other factors, some other
relevant abilitles, if any, would be prevented from emerging.
The seecond method of test construction was also fimly reoted
in the structure of intellect theory. Eaeh factor in the
model has a trigram symbol that stands for its unique cdmbina-
tion of operation, content, and product, symbolized in that
order. A test eould be constructed on the basis of the nature
of the factor as indicated by the trigram. For example, CBR
(cognition of behavioural relations) means the ability to
understand social relationships. A suitable test of CBR might
be one that require the comprehension of a variety of diadiec
relationships. The third strategy of test construetion was to
first eonceptualize behaviour that was socially intelligent in
a context other than that of the structure of intellect, and
then to fit such behaviour into a test format consonant with
the model. An exsmple of this third approach was a test of CBT
(cognition of behsavioural transformation) called "Who Said It"?
which was an attempt to define humour as a behavioural ability.

In choosing the reference factors from which to
distinguish the hypothesized behavioural-cognition dimensions,
two strategles were used., The first one was to hypothesize

what non-behavioural abilities might be assessed by the
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experimental tests. Examples o: reference tests chosen on
this basis were measures of NMU, concept naming; NMS, semantie
ordering DMU, 1deationa1 fluency; DMT, originality; CFU, speed
of figural closure; CFR, comprehension of figural relations;
and NFT, figural redefinition. The second method of seleeting
reference factors was dictated by the need to demonstrate that
the six behavioural-cognition factors were factorially independ-
ent of other structure of intellect factors having two para-
meters In common with them. On this basis, marker tests ror
the reference factors of CMU, verbal comprehension; CMC,
verbal classification; CMR, verbal relations; and CMI, eon-

eeptual foresight or sensitivity to problems, were selected.

The results of the study by O'Sullivan et al eonfined
to eleventh grade students established the existence of the
six separate cognitive behavioural products, In addition, the
investigators of the study recommended the following tests on
the basis of their reliabllities and factor saturation :
Faces, with a loading of .40 and reliability of .37, and
Expressions, with a loading of .36 and a reliability of .64,
are CBU tests; Expression Grouping, with a loading of .59 and
a reliability of .62, and Picture Eielusion, with a loading of
11 and a reliability of .3L are CBC tests; Social Relations,
with a loading of .50 and a reliability of .29, and Silhouette
Relations, with a loading of .40 and a reliebility of .45, eare |
CBR tests; Missing Pictures, with a loading of .58 and a
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reliability of .53, and Missing Cartoons, with a loading
of .52 and a reliability of .77, are CBS tests; Picturs
Exchange, with a loading of .5I and a reliability of .L3,
and Social Translations with a leading of .5I and a
reliability of .86, are CBT tests; Cartoon Predictions, with
a loading of .55, and a reliability of .79 is a CBI test.

Tenopyr (I967) had subsequently used six of
those tests in a California school which had records of
students! scores on the School and College Ability Tesats
(SCAT) and the Sequential Tests of Educational Progress
(STEP).

Guilford's work (I966) included revised forms
of the following six tests: Cartoon Predictions, Expresgion
Grouping, Missing Cartoons, Soecial Transiations, Missing
Pictures and Picture Exchange. Based on scores from those

six tests, Guilford produced some C- scale noms.
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CHAPTER IV
RESEARCH DESIGN AND METHODOLOGY

The ma jor purpose of the present study is to provide
further evidence for the validation of the construct of eog-
nitlve behavioural products, using a population of eighth
graders. As was pointed out in the last chapter, O!'Sullivan
et al's experimental groups consisted of high school students
of the eleventh grade. O0'Sullivan had mentioned that further
research needed to be done on a different kind of population
or on populations of a different age group in order to eon-
firm the hypothesis about cognitive behavioural abilitiles.

For the purpose of this study, a younger population of eighth
graders has been chosen. This chapter will detail the kind

of cognitive behavioural tests used in the eiperiment, and
outline the strateglies adopted in selecting the reference tests.

Compared with other areas in the structure of
intellect model, the characteristics of the behavioural
content area are less well known particularly in relation te
the factor of age, although Gates (1923) carried out a study
somewhat in this direction. It is one of the aims of this
study to look into the effect of age upon the various tests

of cognitive behavioural products.
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The present study was able to make use of the
experimental tests of Guilford, O'Sullivan_and de Mille,
released specifically for researcﬁ purpose., The character-
istics of these experimental tests were; they were short
tests, and they had low reliabilities. It will be recalled
that Thurstone's (1938) method of test construction was first
to find the general nature of the most important cognitive
and conative primary tralts by means of group procedures,
and then to design more refined tests to feature the primary
factors that.have been found by the group methods.

Por the purpose &6f this study, 1t will be necessary
to carry out an item analysis of 0'Sullivan et al's tests at
grade eight level. Such analyses are usually carried out to
find out the kind of items that can be used in longer, morse
reliable forms of the test. They are also earried out on a
pool of items designed to measure lndividual differences on
an intellectual factor known to exist. It will be seen that
the inclusion of item analyses runs counter to both of the
foregoing prineciples. In a preliminary investigation of this
kind, however, item analysis becomss important both for
improving the experimental wversion and in relation to establish-
ing the existence of an 1ntelléctual factor of the kind hypothe-

sized.
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In summary, we are concerned with establishing a
eognltive behavioural dimension at the eighth grade level.
Suggestions relating the dimension to a theory of teaching,
and for the conductimg of preliminary work toward improved
tests of the dimension (if its existence is demonstrated),
will be indicated.

Hypotheses

The following hypotheses will be tested :

Hy Mean scores on the cognitive behavioural product
tests will inerease with age.

Ho The reliability of sub-tests will increase with age,

but the reliability will generally be low.

Zero Order correlation will be obtalned between

cognitive behavioural tests and reference tests

(for such other dimensions of the structure of

intellect model as may be used).

Selection of experimental tests

As has already been noted, it 1s neither possible
nor desirable to replicate fully the work of 0O'Sullivan et al
with a younger population and to construet new cognitive
behavioural tests for the purpose of this study. The writer,
using volunteers as examinees, was able to make use of the

experimental version of O0'Sullivan et al, released specifically
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for research purpose., However, the present study was liqited
largely to an investigation of the four categories of CBC
(eognitive behavioural classes), CBS (cognitive behavioural
systems), CBT (eognitive behavioural traﬁéformations) and

CBI (cognitive behavioural implications). The following
tests were recommended on the basis of the sige of factor

loadings :

CBC Expression Grouping

CBS Missing Plctures
Missing Cartoons

CBT Picture Exchange
Social Translations

CBI1 Cartoon Predictionrs

The method used in demonstrating the existence of
the cognitive behavioural products in the eighth graders was
first to show that the mean cognitive behavioural scores of
the eighth graders were higher than chance scores; higher
mean scores being evidence that some kind of abilities existed.
Then, to distinguish the hypothesized cognitive behavioural
dimensions, it was neecessary to use relevant reference tests

as marker tests.,

Selection of Reference Tests

&

Two general strateglies were used in selecting the reference tests.
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1, The first strategy was to choose tests which a number
of researchers had hypothesized to measure abilities somewhat
similar to that assessed by the experimental tests. For '
instance, Messick and Damarin (1963) had found that persons
better at an embedded-figures task, similar to the task in
Hidden Figures, an NFT (convergence of figural transformations)
marker test, were superior at reeall of social stimuli. It
would seem useful to ascertain whether this superiority existed

in the cognition area as well as in that of memory.

Since most of the behavioural tests used visual
stimulil of one kind or another, it seemed desirable to ascertain
whether any figural or spatial abilities were involved in
taking them. Well known marker tests used to determine if
this were the case Were tests of speed of closure (CFU =
cognition of figural units) and figural reasoning (CFR -
cognition of figural relations).

2. The second strategy of deciding which reference factors
to use was to separate the dimensions under investigation
from all factors having two of the three structure of intellect
parameters in common. The differerntiation of cognitive
behavioural factors from semantic cognition factors seemed
most pertinent. On this basis, marker tests for the reference
factors of CMU, verbal comprehgnsion, CMC, verbal classification,

CMR, verbal relations, and CMI, conceptual foresight or

sensitivity to problems, were selected.
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0'Sullivan et al used at least three tests in
establishing a factor. However, since it was not the aim
of this experimentgl design to name the factors, but to
eonfirm the existence of the dimensions already demonstrated
by 0'Sullivan et al, it was not imperative to use three
reference tests for each demonstration. In addition, severe
limitation on testing time and the sion-avalilabllity of
established reference tests at the eighth grade level also
played a part in reducing the number of reference tests
selected.

The reference tests selected on the basis of the first

strategy were as follows :

Concealed Words Test (CFU)
Progressive Matrices (CFR and CFT)
Squares Test (CFT)
Hidden Figures (NFT)
Alternate Uses (DMI)

The reference tests selected on the basis of the second
Strategy were as follows :

The vocabulary test of the Henmon-Nelson Tests of Mental
Ability (CwMmU).

Mill Hill Vocabulary Test, part A (CMU)

Mill Hill Vocabulary Test, part B (CMC)
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Mathematies Test (CMS) - The well known reference tests

for CMS are Mathematical Reasoning and
Ship Destination. But Ship Destination
is not su{table for grades below eleven.
(The experiment was planned at a time
when the school board proposed to use the
DAT test, one sub-score of which is
Mathematical Reasoning. Since the DAT
has not yet been administered, it has
become necessary to delete this reference
test),

Apparatus Test (CMI)

Information about the majority of these tests is
given in the Manual for Kit of Reference Tests for Cognitive
Factors. (French, Ekstrom end Price, 1963). The Squares
Test and Progressive Matrices Test are English tests whose

factor compositions are given by Vernon (1950).

The sub-tests of the Progressive Matrices test
were used as separate tests. The sub-tests were timed
separat;I; ébcording to arbitrarily set time-limits; three
minutes for Set B, four minutes for Set C, five minutes for

Set D and six minutes for Set E. The following rationale

would apply.
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Accepting the practice adopted after 1940, many

. testers have administered the test within the given time-

limit of twenty minutes, but without separate timing for

each sub-test. Nevertheless, attempts at analysis by sub-
test partiecularly B, C, D and E were made by Vernon (1950),
Banks (1949) and Keir (1949). Their snalyses showed that

the sub-tests had different loadings. The time-limit imposed
and the small number of items in Set E might well have caused
Vernon to 1ist Sets D and E together. Gabriel (1954), using
Israelli army recruits and a different method of analysis,
would have separated Sets D and;E. Kelr suggested a division
of the sets into two main groups; Sets C and D whieh were of
medium complexity could form one group, while B and E which
were either exceptionally simple or exceptionally intrieats
could form another group. Keir also suggested a division

of the sets on another basis; Sets C and E which were solved
most readily by a "synthetic" or "intuitive" procedure,

could be grouped together, whilst Set D which was solved
most readily by an"analytical" and even a werbalized pro-
cedure could perhaps bo grouped together with Set B. Follow
ing Meeker's (1965) procedure for examining items in terms
of the structure of intellect model, it is hypothesized in '
the present study that Set B will be mainly a measure of CFR,
Sets C and D will probably be a measure of CFT and NFR, and
Set E will be a measure of EFT and NPFT. The total score is

V)
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most likely to be a measure of CFR and CFT.

In summary therefore, the four sub-tests werse
used as separate reference tests with separate timo-limita&
A total score was also arrived at on the argument that a
total seore obtained under these conditions was no less
meaningful than thé part scores obtained within an in-
clusive time-limit.

It is hypothesized in the present study‘that the
two parts A and B of the Mill Hill Vocabulary test measure
different factors. Part A, which is a vocabulary test, has
been hypothesized to measure CMU, whilst Part B which is a
synonyms test, has been hypothesized to measure CMC.

Test Administration

Arrangements were made to secure the cos~operation
cf a school prinecipal and teachers in order to enable the
writer to administer the six experimental tests to 182
elighth graders. Since the school only allowed limited access
to the students, not all the eighth graders who took the
experimental tests were avallable during the second testing
session when the reference tests were administered. Complste

data was available on only 102 eighth graders.

Treastment of the data

1. Scoring - Item responses for all.the cognitive behavioursal
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tests were key-punched and verified on IBM
cards, whilst the subjects' responses to each
- reference test were scored by hand according
to the rational key.
2. Statistical analysis :

a) The distribution of total scores of each
of the six experimental variables was
checked to aseertain whether it was normally

.-distributed.

b) Reliability of sub-tests was calculated.

¢) Means and Standard Deviations were computed
for all part and for all total test scores.

d) Item versus sub-test total score correla-
tions were obtained for all sub-tests.

®) Optimum test lengths were forecast for
reliablilities of .90.

f) Pearson Product Moment Correlation Coeffi-
clents were obtained between sub-tests and
reference tests for Grade 8, and were entered
into a matrix for factor analysis.

g) Matrices of correlations were computer-
analysed into & Principal component analysis.
The factor loadings of the rirst five factors
were scrutinized to see whether a factor
interpretation based upon the signs of the

factors was possible.
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A Varimax rotation was then performed on the first.
four extracted factors.

h) An examination of the factor structure was also
attempted by means of the "coeffieient of belong-
ing". (Holzinéer and Harmen, 1941).

(Statistical analysis procedures (a) - (d) were
obtained through the CAGO program of the McGill computing
centre. The factor analysis and rotation procedure were

performed by standard computer programmes).

Finally, orthogonal rotations of axes, two at a
time, were performed by hand, in an attempt to produce a

structuire in conformity with Guilford's hypothesis,



BRESULTS
Table 1
Test constants for the six experimental tests
Number Mean Standard . Bkowno8s Kui
of .
Sab-tests Items m*‘ti‘m
1. Cartoon Predictions 30 19:462 - 3438 . 0999 . 2%
2. Social Translations 24 14:50% - - 4;542 - -0:'9_30 . —*0:'
3. Missing Cartoons 28 15.747 - 4,425 - | -0?254 . "00
4, Expression Grouping 30 15.593 - 3.626 - .0‘;064 . 00
5. Picture Exchange 18 T7.945 - 2,369 - ,  Osl24 0s
6. Missing Pictures 20 104165 -  2;786 - -  =06202 . =Os
TOTAL 150 83,418 - 13,326 - =0s266 . =0

n= 182
(K) = Kuder Richardson Formula 20.
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‘able 1
‘or the six experimental tests

Number Mean Standard . Skewasss Kurtosis  Reliability

of .

Items Mation (l)
dctions 30 19:462 - 3.438 . - =0s999 . 2;047 - 0621
ilations 24 14:505 -~  4.542 . - -6.‘9_30 . ~0f‘232 _ Q‘.'Taog
,00ns 28 15.747 - 4,425 - | =0:254 -0s482 0.710
wouping 30 15.593 - 3:626 - .o~;as4 N DO 05559
ange 18 7945 - 2369 - Osl24 . 05045 05294
ures 20 10s165 2,786 - - 05202 . ~-0.401 0s452

150 83,418 - 13,326 - =06266 . =0s766 05836

ichardson Formula 20.
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The total-dcore distributions of the six exper-
imental varisbles are in general negatively skéwed. Two
of the distributions, 1 and 2 are markedly skewed.
Distribution 1 shows a marked kurtosis, |

The reliability of the six sub-tests is in general
low, Tests 2 and 3 are the only tests which have a reliab-
11ity that approaches the conventional standard. If the
six sub-tests were to be presented as a single-test without
separate time-limits, the reliability would be higher, and

approach a conventionally acceptable value.

Each mean score 1s significantly different from
zero. The t test reveals that each mean score is signifi-
cantly different from the chance mean scores, these being
10 in test 1, 8 in test 2, 7.5 in test 3, 6 in test 5, and
6.7 in test 6. The higher mean scores would be evidence
that each test measures some kind of ability or abilities.
Hence, it is now appropriate to present this evidence in

conjunetion with the data obtained by other investigators.



Table 2

Mean scores for different grade levels

L6

n=182 n= 266 n =219 n =17
8th Grade 9th Gradel
1. Cartoon Predictions 19.46
2e Social Translations 14.51 ‘
3. Missing Cartoons 15.75 18.90° 18.83 " 19.12
k. Expression Grouping 15.59 ‘
5. Picture Exchange 7.95 9.56° 9453 9.52
6. Missing Pictures 10.16
Picture Exelusion 12068 " 12072 12.58
Reflections 9.78 - 9.69 9.98
Silhouette Relations 1.1l - 14.09 1.1k

1,
24
3.

Tenopyr, M.L. 1967.
Guilford J.P. 1966.
0'Sullivan et al.1965.
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. 8cores for different grade levels

n = 266

n=182 n = 266 n =219 n =173 n =240
8th Grade 9th Grade> 10th Grade 11th Grade’
ons 19.46 20.9 22.6
ons 14.51 ‘ 1"‘.‘6 17.5
15.75 '18.90°  18.83 ' 19.12 . 189 21.9
11'18 15.59 A 19.1 2002
7.95 9.56" 9353 9.52 . 946 11.0
10,16 13,2 14.6
n 12.68 ©  12.72 12.58 13.3
9.78 - 9.69 9.98 10.9
lons 4.1 - 14.09 4.1k 14
57
%.

,1965.,
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The mean sScores obtained for the tests listed -
increase with age. Therefore it can be concluded that pro-
bably these are tests of intelligence measuring some intell-
ectual entities. It should be noted that there is some
overlap between the three sets of data‘obtainod by Tenopyr.
The first set of means are obtained on the total sample of
266 sub jeets; the second set of means are obtained on
sub jeots having taken the regular World History Course, and
the third set of means are obtained on sub jects having taken

regular English Course, in a given California school.

It should be noted that the six tests used by
Guilford on the tenth grade children are revised test forms.
Following 0'Sullivan's factor analysis, a number of minor
changes have been made in the factored tests, based upon
information she supplied. The changes include the reordering
of items to achleve better graduated item difficulty within
parts of each test, the exclusion of a few items from some
tests, the addition of new items to one test, and the re-

duction of working-time 1limits in two tests. ’



Table 3

Item Analysis data for the six experimental tests

1 2 .3 4
~Point Biserial Cartoon Social Missing Expression
Predictions Translations Gartoons - Growping
Correlation (Item no.) (1tem no.) (Item no.) (Item mo.)
00 ~-. .09 15, 23, 12, 14,
10 - 19 11, 25, 29, 17, 23, 24, 8, 217, 3, 11, 24, 3
20 - 29 1, 3, 4, 6 11, 16, 22 i, 13, 15 1, 59 8, 9,
) 8: lé, 5.8,’27, Py 25, Zé, ’ 13, 14, 15,
28’ 307 20’ 219 25!
27, 28,
0 - . 2, 5, 7, 13 4, 7, 8, 20 2, 4, 5, 7 2, 4y 6, T,
- - 14, 19,721, 24, | 7 11, 19, 20, 16, 17, 19,
26, 21, 24, 26, 9,
«40 - <49 9, 10, 12, 17, 10, By 6’ 10, 12, 23,
20"22’ 16’ 17’ 18’
‘ 22, 23,
50 = 59 5y 6y 9, 13, 9,
18, 19,
060 - .69 1' 2’ 3’ 14'

15, 21,
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i
a_for the six experimental tests

1 2 3 4 5
Cartoon Social Missing Expression Pictu
Predictions Translations Gartoons - Grouping Excha
(Item no,) (Item no,) (Item no.) (Item mo.) _(Item
15, 23, 12, 14, |
11, 25, 29, 17, 23, 24, 8, 21, 3y 11, 24, 30, 8 -
-9 3y 4, 6, i1, 16, 22, i, 13, 15, 1y 5 8’ 9, 12, 1, 2,
3, 16, 18, 27, 25, 28, 13, 14, 15, 18, 10, 1
B’ 30’ 20’ 21, 25, 26’ 15’ 1
27, 28, 18,
ly 5y Ty 13, 4, 1, 8, 20, 2, 4 5, T, 2, 4y 6, Ty 10, 3 6y
4, 19, 21, 24, 11, 19, 20 16, 17, 19, 22, 16,
6, 21, 24, 26, 29,
)y 10, 12, 17, 10, 3, 6, 10, 12, 23, Ty -
!0’22’ 16’ 17’ 18’
‘ 22, 23,
9y 6, 9, 13, 9
18, 19,
1, 2, 3, 14,

15, 21,
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|
) six experimental tests

2 3 4 5
i Social Hissing Expression P:lgtnro ,
ns Translations " Cartoons - Grouping Exchangé
) (Item no.) (Item no.) (Itdl no,) (Item no.)
12, 4,
!9) 17, 23, 24, 8, 217, 3 11, 24, 30, 8y -
6 11, 16, 22 1, 13, 15 1, 5 8, 9, 12 1, 24 4, 5,
27, P S 25, 28, 13, 14,15, 18, 10, 11, 12,
20, 21, 25, 26, 13, 15, 17,
21, 28, 18,
13 4 T, 8, 20 2y 4y 5, Ty - 2, 4 6, T, 10, 3, 6, 9y 14,
1, 24, = 77 11, 19, 20, 16, 17, 19, 22, 16,
21, 24, 26, 29,
:’ 17’ 10, 3, 6’ lo’ 12’ 23, 7’ i
16, 17, 18,
22, 23,
2y 6, 9, 13, 9,
18, 19,
1, 2, 3, 14,

15, 21,




ests
.9 4 5 6
Missing Expression Picture Missing
Gartoons -Grouping Exchange Pictures-
(Item no.) (Item mo.) _(1tem no.) (Item no,)
14. | 8, 10',"%,
4 8, 27 3, 11, 24, 8, - 3, 49 5, 9
’ y 2y s 11y 24, 30, y ﬁ, i},’u:
- 15, 19,
2y i, 13, 15, 1, 5, 8, 9, 12, 1, 2y 4 5, 6, 16, 17,
25, 28, 13, 14, 15, 18, 10, 11, 12, ’
20’ 21, 25, 26’ 15’ 15’ 17’
27, 28, 18,
20, 2, 4 5, T, 2, 4, 6, 7, 19, 3, 6, 9, 14, 1, 2, T,
11, 19, 20, 16, 17, 19, 22, 16, 12,
21, 24, 26, 9,
3y 6, 10, 12, 23, Ty -
16, 17, 18,
22, 23,
L3, 9,

L4,
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It 1s recognised that the point biserial corre-
lations are lower than the corresponding biserial correla-
tions, and a point biserlial eorrelation of .30 is generally
aimed at. Based on this kind of eriterion, therefore, it
would be necessary to improve the following items in the
various tests in order that Ehoy be made more suitable for

elghth grade children.

Test 1. items 1, 3, 4, 6, 8, 11, 15, 16, 18, 23, 25, 27,
28, 29, 30.

Test 2. items 11, 12, 16, 17, 22, 23, 24.

' Test 3., items 1, 8, 13, 14, 15, 25, 27, 28.

Test 4. items 1, 3, 5, 8, 9, 11, 12, 13, 14, 15, 18, 20,
21, 24, 25, 26, 27, 28, 30.

Test 5. items 1, 2, 4, 5, 8, 10, 11, 12, 13, 15, 17, 18.

Test 6. items 3, L4, 5, 8, 9, 10, 11, 13, 14, 15, 19, 20.

The low reliability of the six tests has been noted
earlier. In order that the reliability should be as high as
«90, the tests must be lengthened as follows :-



Table L
Test lengths for criterion reliability of .90

Sub-tests Test Length Forecast
l. Cartoon Predictions 5.5
2. Social Translations 2.1
3. Missing Cartoons 3.7
L. BExpression Grouping 7.1
5. Plcture Exchange 22.0
6. Missing Pictures 11.0

The test length forecast was obtained by using the

Spearman-Brown formula:

rnn(l'rll )

rll(l'rhn)

n=

f(52)
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The test most susceptible to improvement through
lengthening would be test 2, while the test least susceptible
to improvement through lengthening would be test 5.

The six experimental tests in their present form
are far from being suitable to eighth grade children. If
the tests were to be of any practical value &t the eighth
grade level, in terms of reliability and validity, a good
deal of work would ﬁave to be done on them. On the basis
of the findings so far obtained, Social Translations seems

to be a test most suitable for improvement.

Reference tests were included in the battery of

tests. The correlation matrix obtained is given in Taeble 5.

_For an n of 102, all correlation coefficients of
less than .195 are non-significant at the .05 level.
(Lacey 1953, table 6 p. 245). There are 337 non-significant
correlation coefficients in the matrix given in Table 5,
constituting 52 per cent of the total. Guilford (1941) had
indicated that any genuine zero correlation between pairs
of intellectual tests would be sufficient to disprove the
existence of g. The large number of non-significant
correlation coefficients and zeros in the matrix would
therefore, be evidence of the non-existence of g as an

explanatory concept for this matrix.



Table 5

52

Correlation Matrix (22 variables)

- 11

12

l12.Voecabulary A
13.Vicabulary B
ﬂq.:Altemate Uses
15.Apparatus Test
16 .Hermon Nelson

17. I. Q.

18.Progressive Matrices Total

19.Matrix B
20 Matrix C
2l Matrix D
22,Matrix E

(Note - Decimal points omitted)

‘variables 1 2 3 4 5 6 7 8 9 10 13 1
1. Cartoon Predictions % b2 12 W 2 2 00 «05 O7 . -07 11.18 16
2. Soelal Translations 37 23 38 2 14 12 07 03 - 05 20 27 2
3. Missing Cartoons 19 k1 39 30 08 18 -10 -03 11 17 09
lt, Expression Grouping 19 08 10 11 13 -09 ~-15 27 33 1
5. Pieture Exehange 27 13 15 17 05 01 15 13 o1
6. Missing Pictures 23 03 -08-06 03 16. 03 25
7. Squares Test 10 19 -09 ~-00 18 18 27
8. Hidden Figures A 46 -03 00 02 15 -Q’-l-
9. Hidden Pigures B -08 06 05 14 -ok
10.Coneealed Words A 23 -03 05 00
11 .Concealed Words B 01 -07 -02

48 23

13



Table 5

52

correlation Matrix (22 variasbles)

1 2 3 4 5 6 17 8 9-' 10° 1,11, 12 13 1 15 16
fons 34 42 12 3 2 2 00 <05 07 .-07 11.18 16 2 28
ions 37 23 38 2 14 12 07 03 - 05 20 27 21 13 38
s 19 W1 39 30 08 18-10 -03 11 17 09 03 30
ping 19 08 10 11 13 -09 15 27 33 11 11 28
® 27 13 15 17 05 0L 15 13 o1 14 20
s 23 03 -08-06 03 16.03 25 05 3%
10 19 -09 =00 18 18 27 14 32
A 46 -03 00 02 15 -o4 -1b 19
-08 . 06 05 1h -0k -05 20
23 -03 05 00 05 -01
01 -07 -02 -15 -10
48 23 14 55
13 12 52
b2 3
20

rices Total

»te - Decimal points omitted)



Table 5

52

Correlation Matrix (22 variables)

1 2 3 L 5 6 7 8 9 10 11 12 13 1 15 16 17 18
ons 3% 42 12 3 2 2 00 .05 07 .-07 11.18 16 22 28 25 17
ons 37 23 38 22 14 12 07 03 © 05 20 27 21 13 38 35 23
19 hl 39 30 08 18 .10 -03 11 17 09 03 30 26 39
ing 19 08 10 11 13-09 -15 27 33 11 11 28 27 20
27 13 15 17 o5 0F 15 13 01 14 20 21 20
23 03 -08.-06 03 16 03 25 05 3 25 28
10 19 -09 ©-00 18 18 27 14 32 33 43
46 -03 ; 00 02 15 -O4 -14 19 24 18
-08 . 06 05 1h -0h -05 20 26 35
A 23 -03 05 00 05 -01 -Oh 1
01 -07 -02 -15 -10 -§9 03 .
48 23 14 55 52 1
13 12 52 58 17
k2 31 30 20
20 25 21
93 37
37
1ces Total

te - Decimal points omitted)



Table 5

52

m Matrix (22 variables)

3 b 5 6 7 6 9 10 11 12 13 1§ 15 16 17 18 19 20 2 22 °
2 12 3 2 2 00 .05 07 .-07 11.18 16 21 28 25 17 ok -02 18 19
7 23 38 22 14 12 07 03 © 05 20 27 21 13 38 35 23 11 08 O7 26
19 41 39 30 08 18-10 -03 11 17 09 03 30 26 39 12 16 24 Lo
19 08 10 11 18 -09 -15 27 33 11 11 28 27 20 02 09 22 18
27 13 15 17 05 0L 15 13 01 14 20 22 20 01 07 2 2
23 03 -08-06 03 16 03 25 05 31 25 28 16 12 32 15
10 19 -09 ~-00 18 18 27 14 32 33 43 27 16 28 37
46 -03 00 02 15 -oh -14 19 2 18 '01 11 -02 28
-08 06 05 1 -04h -05 20 26 35 08 34 ob ]
23 -03 05 00 05-01 -0k 14 02 10 13 12
01 -07 -02 -15 -10 -09 03 -01 08 .23 16
48 23 1 55 52 14 07 -01 22 10
13 12 52 58 17 11 06 17 12
b2 31 30 20 11 05 25 12
20 25 21 15 02 18 18
93 37 27 10 31 28
37 25 11 28 31
b9 T1 62 T4
19 24 06
30 39
18

lnts omitted)
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Unities were first entered in the diagonal, which
allows the emergence of as many factors as there are test
variables, By an 1tergtive proe;ss, using the new communal-
ities in the diagonals, the following final diagonal entries
were selected for an analysis into fewer than n factors:

0.371, 0.332, 0.563, 0.151, 0.352, 0.259, 0.248,

0.315, 0.559, 0.026, 0.043, 0,386, 0.412, 0.241,

0.182, 0.837, 0.883, 1.232, 0.198, oO.4l}, O.420,

00538’
A principal compongnt analysis ylelded four

significant factors. However, for purposes of interpreta-~

tion the fifth factor has been included in Table 6.



e

Table 6 4
Prinecipal Componeént Analysis (5 factors) '

"~ Tests ' o ‘ Factoers
o I II III IV v
l. Cartoon Predictions (CBI) _ 383 -158 267 354 086
2. Social Translations (CﬁT) ' 460 -152 037 -308 174
3. Missing Cartoons (CBS,CBU,CBI) 538 078 155 -493 -16h4
4. Expression érouping (cBC) 4 357 -133 -071 -038 .120
5. Piecture Exeﬁango (CcBT) 391 -029 078 -438 -008
6. Missing Pictures (cBS) - 392 -038 28 -151 -127
7. Squares Test (CFT) 486 O7h 078 013  -OLT
8. Hidden Pigures A ° (NFT) 2415 125 466 -150 -076
9. Hidden Figures B (NFT) 345 314 -578 -094 -078
10.Conecealed Words A (CFU) 031 117 083 ‘06h 307
11.Concealed Words B (cro) o48 162 -092 -079 331
12.Vocabulary A (oMU) bh7 -393 -087 154 o46
13.Vocabulary B (cMC) 479 -353 -217 100 039
1l4.Alternate Uses (DMI) 353 -167 252 158 U5
15.Apparatus Test (eMI) 283 -128 259 137 181
16 .Hemion Nelson (cMU) 781 -L26 =-151 156 =008
17. I. Q. (cMU) 785 -416 -248 181 018
18.Progressive Matrices Total 830 685 152 260 003
19.Matrix B (CFU, CFR ) 336 115 125 20 -077
20.Matrix C (CPx; NFR ) 378 519 -050 149 -003
21.Matrix D - (CPg; NFR ) 504 106 334 201 -227
22Matrix E (BPT, XFT ) S80 4ok -132 -lh2 235

(Note - Decimal Points omitted)
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By including the fifth factor, 'over-ractorization
would result. Table 7 1lists the communalities of the
first four factors and the corresponding diagonal entries.
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| Table 7

Communalities of first four factors » .

Tests — - Cemmunalities Diagoﬁal

1. Cartoon Predietions ' T% Og g% lgv T3$:.1 mt?f:'
2. Soelal Translations 212 °023 001 095 331 331

3. Missing Cartoons 289 006 02 243 562 563 .
L. Expression Grouping 127 018 005 000 150 151
5. Picture Exchange 153 001 006 192 352 352
6. Missing Pictures 154 o001 082 023 260 259
7. Squares Test ' 236 005 006 000 247 28
8. Hidden Figures A 060 (;16 217 023 316 315
9., Hidden Figures B 119 099 334 009 561 560
10.Concealed Words A 001 OL4 007 o004 026 026
11.Concealed Words B 002 026 008 006 Oh2 o3
12.Vocabulary A 200 154 008 o024 386 386
13.Vocabulary B 229 125 047 010 411 411
14 .Alternate Uses 125 028 o064 025 242 2h1
15.Apparatus Test 080 016 067 019 182 182
16 .Henmon Nelson 610 181 023 o02; 338 838
17. I. Q. 616 174 062 033 885 884
18.Pregressive Matrices Total 689 U469 023 068 1.249 1.249
19.Matrix B 113 013 016 058 200 198
20.Matrix C 143 269 003 022 437 437
21 Matrix D 25y 011 112 oo 47 417
22.Matrix E 336 163 017 020 536 537

Total 4,898 1.837 1.203 1.063 9.001
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As can be expected, fastor 1 explains the>1¢rg§st
amount of varianee. In percentage terms, factor 1 explains

Sh.li per cent of the variance, factor II 20.4 per cent,
factor III 13.l4 per cent, and factor IV 11.8 per eent.

As is also expected, all the tests have pesitive
loadings on factor I except test 11 which is Concealed
Words B, Tests 18 (Progressive Matriees Total), 17 (I.Q.)
and 16 (Hernmon Kelson) have the largest loadings on factor I.
The large loading that test 18 has (.83) no doubt arises
from the way the score 1s derived. English faetorists
looking at this pattem would eoncludo}that this 1s a measure
of g. But Guilford would deny the existence of g on the

ground that there are too many zeros in the correlation matrix.

Pactors II, III, IV, and V are bi-polars. Tests 18
(Progressive Matrices Total), 20 (Matrix C), 22 (Matrix E),
and 9 (Hidden Figures B) have large loadings on factor II,
and these are contrasted with tests 16 (Henmon Nelson) 17 (I.Q.),
12 (M111 H11l Vocabulary A) and 13 (Mill Hill Voeabulary B).
It can be concluded that tests with highly verbal eontent are
contrasted with tests of figural content. One would expect,
therefore, that tests 19 (Matrix B), 21 (Matrix B) and 8
(Hidden Figures A) would also have high loadings'along with
tests 18, 20, 22 and 9, but they were shown to have no signi-

ficant loadings.
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Aecepting the‘cohventional practice of taking -
into consideration only fagtor loadings that exceed .30,
tests 6 (Missing Pictures), 1 (Cartoon Predietions), 15
(Apparatus Test) and lh'(Alternaﬁe Uses) do net have suffi-
clently large loadings on factor III. However these tests
and test 21 (Matrix D) may be contrasted with tests 8
(Nidden Figures A) and 9 (Hidden Figures B).

Tests 1 (Cartoon Predietions), 2 (Social Trans-
lations), 3 (Missing Cartoons) and 5 (Picture Exchange)
which have signifiecant loadings on factor IV, may be con-
trasted with possibly tests 18 (Progressive Matrices Total)
and 19 (Matrix B).

If factor V had any significanse at all, tests 10
(Concealed Words A) and 11 (Concealed Words B) would seem

to be its marker tests.

The factor pattern 8hows indications of what the
six experimental tests do not measure. The six tests have
loadings on unrotated factor I. They are not involved in
the two contrasting groups of factor loadings on factor II,
the highly verbal loadings and the highly figural loadings.
Tests 8 (Hidden Figures A) and 9 (Hidden Figures B) seem to
be the marker tests for factor III, and these are reference

tests for NFT. Hence the six experimental tests do not
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maasure.ﬁPT. The factor loadings on factor IV yield further -
evidene§ sppportivp of the interpretation of factor 1I.

Tests 1, 2, 3 and 5 do not measure abilities dealing with
figural content. If factor V is interpretable, it is a
factor measured by marker tests 10 and 1ll. Those two tests
are reference tests for CFU. This 1s agaln evidenee support-
ive of the interpretation of factors II and IV. Therefore an
inference ean be made that substantial proportions of the
variance of the six experimental tests may be attributed to
abilities other than those typically assocliated with intell-
ectual achievement. The 2bilities measured by the six
experimental tests are, probably, in terms of Guilford's
model, distinect factors. On the basis of the above factor

interpretation, these factors may then be behavioural abilities.

The non-significance of the rest of the faetor
loadings in the matrix makes further analysis impossible.
0'Sullivan, using 52 tests, obtained 19 unrotated factors,

18 of whieh.were rotated in line with her hypothesized factor
structure. Due to the greater number of tests used and a
larger and older population experimented on, she was able to
extend her analysis over more factors, though 18 factors from
52 tests is somewhat above expectation. She extracted higher
communalities for the six experimental tests although the test

reliabilities were low : (A communality value of .52 was
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cbtained for test I, bl for test 2, .82 for test 3, .77 for
test li, .58 for test 5, and .56 for stest 6). O'Sullivan
obtained all the 19 factors that she hypothesized in her study.

The present study aims at demonstrating the exist-.
enee éf four cognitive behavioural factors (CBC, CBS, CBI
and CBT) using a limited number of experimental tests and
reference tests. Given the small number of subjects, and
the fact that the tests have low reliabilities at the eighth
grade level, 1t would be impossible to get a clear, confirmation
of Guilford's hypothesis. However, there are indications
that the six experimental tests may be measures of a specific

dimension dealing with behavioural content.

For further evidence, other methods must be resorted
to. Burt recommended the method of scanning the sign patterns
of tests in order to know which tests could be classified

together.
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Table 8

61

| Factor Matrix (Sign v.pattem)
~ Hypothesized  Tests ' Signs

Fastors II III . IV
1. CBI Cartoon Predictions ‘- + -
2. CBT Soelal Translations - + -
3. CBS,CBI,CBU, Missing Cartoons + + -
. CBC Expression Grouping - - -
5. CBT Picture Exshange - + -
6. CBS Missing Pietures - + -
Te CFT Squares Test + + +
8. NPT Hidden Figures A + - -
'9. NFT ﬁ:lddon Figures B + - -
10. CFU Concealed Words A + + +
11. CFU Consealed Words B + - -
12. CMU Vocabulary A - - +
13% cMC Vocabulary B - - +
1. M1 Alternate Uses - + +
15, CMI Apparatus Test - + +
16. CMU Hernmon Nelson - - +
17. cMU 1. Q. - - +
18. CFR, GFT Progressive Matrices Total + + +
19. CFU, CFR Matrix B + + +
20, CFX, KFR Matrix C + - +
2., CFT, EFR Matrix D + + +
22, BFT, NFT Matrix E + - -
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Table 9

Distribution of tests by Sign Pattera

Sign Pattern Tests
l. ++ + + 7, 10, 18, 19, 21,
2, ++ 4+ - 3
3¢ + 4+ - + 20,
e 4+ =+ + 14, 15,
Be + = =+ 12, 13, 16, 17,
6 4+ === 4,
Te. ¢+ =+ = 1, 2, 5, 6,
8¢ = 4 = = 11,
9, + 4+ = = 8; 9, 22,

The first group consists of tests with figural content:
Tests 7 (Squares Test, CFT), 10 (Concealed Words A, CFU),
18 (Progressive Matrices Total), 19 (Matrix B, CFU,CFR) and
21 (Matrix D, CFI,EFR,). Test 3 (Missing Cartoons ) forms a
group by itself, 0'Sullivan has indicated that while it is
a measure of CBS, it has loadings also on CBU and CBI. It
is surprising that Test 20, (Matrix C) which is hypothesized
as a measure of CFT and NFR, does not belong to the first group
but forms a separate group by itself. The fourth group consists

of tests measuring semantic implication abilitiess Test 14
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(Alternate Uses) is a.moasure of‘DHI and Test 15 (Apparatus .
Test) is a measure of CMI. The’fifth group consists of |
tosts'lzi(Millﬂlll Vocabulary A, CMU), 13 (Mili iill Voca-
bulary B, possibly CMU or CMC). 16 (Hemmon Nelson, CMU)

end 17 (I.Q., CMU), This group, therefore, 1s essentially

a verbal group. Test i (Expression Grouping, CBC) is
independent of all other tests. The seventh group is made
up of four of the six experimental tests; tests 1 (Cartoon .
Predictions, CBI), 2 (Social Translations, CBT), 5

(Picture Exchange CBT) and 6 (Missing Pictures CBS). The
fact that test 11 (Concealed Words B, CFU) forms one
independent group is least expected. The ninth group
eonsists of tests which are measures of figural transforma-
tions; both tests 8 (Hidden Figures A) and 9 (Hidden Figures
B) are measures of NFT, while test 22 (Matrix E) is hypo-

thesized to measure BPFT.and NFT.

With the method of sign pattern;. there is evidence
that tests 1, 2, 5 and 6 are independent gf the others;
test 3 forms a separate group and test L forms another separate
group. The 1ndication that the six experimental tegts do not
involve the abllities measured by verbal tests, tests with
figural content and other reference tests, is evidence suppor-
tive of Guilford's hypothesis about the existence of a
distinet behavioural dimension.

However, the evidence is far from being conclusive,
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and an attempt must be made to establish further evidense
by using an external objective method ﬁhidh'utiiiies size
of loadings more than signs. Sueh a method, alfhough no
longér in geﬁgral'use, was given originally by Eelzihger
and Harman (1941). It involves the eomputation of
"Coefficients of belongihg". It is aﬁ objective method

in that one starts with the highest correlation coeffielent
and then the eorrelation that is mext in sigo 18 added.
This method has a draw-back, as Holzinger and Harmman have
noted; it can be used to confirm a preconceived idea.

However, this method was employed ob jectively in this study.

Table 10 gives the B eoeffieients obtained.
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Coefficients of Belonging (Holzinger)

65

(P-1

P L 200(n-p) T —
6.812 .
(12,16) S al%0h 123 koo Biobe o
(12,16,13,2) L 8 LY. 3500 "835 29.%
(12,16,13,1) L '522 335 3500 9.887 29.¢
(12,16,13,1) b . A 2'1 3200 10.753 o.é
(12’16,13’3) b ‘Eg6 2_‘0 3200 10.305 g .'i
(12’16’13’5) ,"' b o 2.0 3200 9.918 9.
(12,16,13,6) i +507 . . ~ ~
00 . ¢
(8,9,) 2 L E 1"{ Z guoo 5.634 11.;
(8,9, 22) : 669 1.8 3200 8.133 2 .
(8,9,22,3) i g 1986 3200 6.328 %3.2
(8’9’22’ 20) h .6 3 1. 3200 0826 21+oo
(8,9,22,7) " 238 1.380 3200 .011 2.0
(8,9,22,1 N 46 1,588 -3200 8.370 .
(8,9, 22, 2) b .26,4. 1'. 3200 7.978 23.9
(8,9,22,6) R B 3200 7.797 23.3
(8,9,22,5) Iy . — T >
(1h,15) 2 a7 . 31400 7270 21.8
3 411 6.967 13.8
(1h4,15,21) 3 .369 X 31400 .792 1)4..3
arizh s s o 7l %3
(11215, 3) N I 31,00 7.0477 14.9
(1y,15,5) 2 ‘15; 71 3400 6.852 13.7
(14,15,6) 3 29 6-00 IO 5;
(1,3) 2 .23 ‘L‘f %uoo 7-279 15.2
’ .7k 1.1 <145 27.h
(1,3,5) 3 oh & 3200 2
(1,3,5,2) L 1'37% S:aﬁ 3200 795 26.3
(1,3,5,%) : - 600 9.497 S.ly
(21,6) 2 -316 -316 %uoo 8.003 16.0
(21,6,7) 3 ‘ﬁgg 738 34400 7.041 1.0
21,%,20) 3 . 3600 5.005 5.0
19,7) 2 -27h 'EE% - 3400 6.677 13.2
(197, 20) 3 .35 5 = = -
2 0235 .23 hoo - -
RERTHR 3 - 20 - 005 00
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ioefficients of Belonging {Holzinger)

65

200(n-p)s
P L S 200(n-p) T (p-1)T B= (p-IgT =
2 .555 555 3600 6.812 6.812 293
3 1.00% 1.559 31400 8.060 16.120 329
L 8l 207 3200 g. 92 29.976 257
s 879 2.438 3200 832 26.1,96 291
N .563 2.122 3200 9.887 29.661 230
b o572 2,131 3200 10,753 32.259 . 211
N Ji186 2.0045 3200 10.305 30.9§E , - 212
N +507 2.066 3200 9.91 29.75k . 222
2 L57 7 3600 2.856 2.856 576
3 .h 5 1. 11‘ 31,00 5.63 11,268 591
I 669 3200 8,133 2%.399 . 238
N '8%“ g 3200 6.328 1 a% ) 335
N «663 3200 .826 23.47 2%6
I .238 1 380 3200 +011 21,033 . 18l
b A6 1,588 - 3200 8.370 25.110 - 202
b .527  1.669 3200 1.797 23.391 229
2 A1 ol 3600 L.57h LSl 328
3 .ﬂli .82 3400 7-220 : 21.810 129
3 432 .8L49 3400 6.967 . 13.834 - 209
3 .369 766 3400 6.799 13.59 196
3 .337 <754 3400 1.191 1l.382 178
3 116 .533 3400 8.175 16.350 - 110
3 «297 L1 3400 6.852 13.70k 177
2 A2 3600 S.94l 5.9l 256
5 L% : 1.11‘6 34,00 7:419 15.258 5%
L 1,081 2.245 3200 g.1h5 27.435 262
i .878  2.042 3200 «795 26.385 248
P 16 316 3600 50,4-97 ug'? 207.
% .306 822 3400 8.003 16.006 171
3 1119 .735 3400 7T.041 14.082 - 177
o2 274 3600 5+005 5.00 1
1 .32% 629 - 3400 6.677 13.25 Y
2 .235 .235 3600 629 629 1345
3 - 240 - 005 3400 - - N
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The method of computation of "Goefficients of belonging

is péaSibJ.e only when th’é;e_ Qre"separﬁtg ,.teq'_ts_b.nd ifot‘n
parallel vo?sion_s._ Henee, tests 18 '(Progressivo Hatr!.e‘es
Total) 'andvl"{ (I.Q.) were gxcludgd during the celculatien
process. On the basis of the argument that there are ne
rour. separate taetora in the Progressive Matrices Test,

but only one total score, Table 11 is presented, thus
removing variables 17, 19, 20, 21 and 22. *
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Table 11

Coeffieients of Belonging (reduced number of variables)

. P L 3 200(n-%)» T _(p-1)T
(12,16) 2 .55 .555 3000 598y -  _ _5.98L
e, 0o o e Do pie
(12,16,13, 2) N L8 Sy 2600 - §-4%7 25.671
8 2 457 157 3000 2,176 . _ 2.176
28:331 3 .§g6 .353 2800 - o748 . 9.496

8 2 L30 430 3000 5.631 5.631
((;:%823) 3 . <3;6 1.1{26 2800 - 7.sﬁu - 13.088
(7,18,6,3) L 1.088 2.124 2600 - 8.%5 : zu.zzn
(7,18,6,3,1) 5 1.045 3.169 2400 - 801 . 35,20
(7,18,6,3,2) 5 0936 «070 2100 - 90522 . 390%9
(7,18,6,3,1,2) 6 1.264 453 2200 - 9. b7.830
(14,15) 2 J17 117 3000 3,088 3.088
1,3) 2 423 423 3000 5.192 5.192
%1.335) 3 .7151 1.16L ?‘288 - 6-33% : 13'2(85
(12302 26y lﬁ 1.%0% Ziszﬁg 5400 A e
&:%:gizié,m 3 .811 ﬁ.351 2200 9.19 Ef#,'ms
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Table 11

onging (reduced number of variables)

L s 200(n-3)» T _ (p-1)T 200(n-1)pS zo?'pgfilT)ns
, _ 5.98; 1665 28 .
R 135?5 %§88- 223%: o TRRe b s
[ ) 0 - ® e L] . [
457 . 000 2,176 - _ 2176 . 13711 630
S 2600 - .78 9.49% | 275l 290
.6 631 . 1290 229
. 32 1111%2 2800 ?Sal]i 15.088 . 3152.8 209
.506 .936 2800 - 1-029  10.058 2%20.8 18
1.088  2.124 2600 . .15 2i.i7 . 5522, 222
L.oh5S  3.169 2100 - 8.801 . 35,20 . 7605.6 216
-9lib .070 200 . 9.229 ., 39.396 . 7368.0 187
L.28L U453 2200 - 9.566 b7.830 - 9796.6 205
AL17 1417 3000 3.088 . 3.088 - 1251 L.05
192 192 1269
AR R 2
L.Olél 2,245 2600 g.eoz ., 23,406 - ©837 29
[+ 295 <540 21,00 545 ﬁu 280 - Bu96 218
811 ﬁ.351 2200 | 9.149 7.745 - 9572.2 201
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The tests are classified into five groups.
The first group consists of tests 12, 16 and 13; the
second group consists of -tests 8, 9 and 18; the third
group consists of tests 7 and 18; the fourth group con-
sists of tests 14 and 15; and the fifth group consists of
tests 1, 2, 3, 5 and 6, Here again there is evidence that
ﬁhe experimental tests 1, 2, 3, 5 and'6, a8 a grbup, are
distinet from the other tests, and test L is 1ndepeﬁdont

of the others.

There remains now only the procedure of factor
rotations. It is highly inappropriate to use oblique
rotations to confim a solution derived from orthogonal
rotations. Therefore two other solutions have been pro-
posed; the Varimax rotation: which follows an objective
method (Kaiser 1956) and the orthogonal rotations by hand,

two at a time,which 1s a more subjective method.

Orthogonal rotations of factors really increase
the communality of later factors at the expense of the first un-
rotated factor. A relatively simple approach, therefore, is
to plot each factor in turn against the first factor and so
successively diminishing the variance which the first’factor
eontains., Two sub-methods are then possible. In the first
method, one maximizes what is believed to be the major

reference (or experimental) factor, and to do this sueccess-
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ively for each factor. One must then examine what is left _
of the first factor to see if any meaning 1s possible.
Another method is to take each factor in turn with the first
unrotated factor, and eaeh rotation 1s to be made meaningful.
The last rotation involves the remaining variance of the
first factor and that factor with the highest loadingson the
experimental tests. Thus each rotation is first made meaning-
ful and then an attempt is made to see what solution this

leaves for the experimental tests.

Acting on the assumption that Factor V is signifi-
eant, Factor I was rotated with Factor V so as to result in
high loadings on tests 10 and 11 (CFU), Factor I was then
rotated against Factor III in such a way as to maximize
loadings on Tests 8 and 9 (NPFT), Factor I was again rotated,
this time against Factor II to maximize verbal loadings on
Tests 12, 13, 16 and 17, and finally Factor I was rotated
against Factor IV to maximize loadings on Tests 2 and 5 (CBT).
As can be seen in Table 12, the above rotations left a set
of loadings on the first factor (the sign of which is negative)
with most vatiance on Tests 18 and 22 (Progressive Matrices

Total, CFR and CFY, and Matrix E, NPT and EFT,).

In terms of this solution, cognitive behavioural
loadings appear on five tests; tests 2, 3, 5, 6 and 22,
One would then have to interpret the high loadings on test 22
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(Matrix E), whiech is the most difficult of the four Matrix
sub-tests. The high loadings may'be due to the complexity
involved, or it may be poséible that cognitive behavioural
ability is involved in solving Matrix E,

By the alﬁornative method, and assﬁming only four
signifieant factors, Factor III was rotated against Factor I
to maximize the NFT loadings on tests 8 and 9, followed by
the rotation of Factor II agalnst Factor I to maximize the
cognitive figural loadings on tests 18, 20, 21 and 22. As
expected, test 18 which is a composite of various cognitive
figuﬁal factors, has the highest maximlized loadings. Finally
Factoi I was rotated against Factor IV to maximize the
cognitive semantic factor loadings, particulﬁrly the CMU
loadings on tests 16 and 17 (Hermon Nelson and I.Q.). As
Seen in Table 13, the above rotations left a solution on
Factor IV where the significant loadings were on cognitive
behavioural tests 1, 2, 3 and 5. In line with the major
hypothesis of the present study, this would be supportive
evidence for the existence of a cognitive behavioural
dimension. H0wever, one would have to explain the significant
loadings tests 1 and 2 have on Factor I, and test 3 on
Factor II. Possibly tests 1 (Cartoon Predictions, CBI) and
2 (Social Translations, CBT) involve some semantic ability.

Test 3 (Missing Cartoons) is not a univocal measure of CBS.
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As O'Sullivan has noted, Missing Cartoons has mixed leadings
on CBS, CBU and CBI. The possibility that it may =lse
involve cognitive figural ability would explain its signi-

ficant loadings on Factor II.

Both methods of orthogonal rotatioms provide some
evidence for the existence of the cognitive behavioural
dimension, the better solution being provided by the second

metheod.,

The varimax rotation method yields an uninterpret-—
able factor pattern. Table 14 shows the results of the
varimax rotation. According to this method, tests 1, 5, 17
and 21 (Cartoon Predictions CBI, Picture Exchange CBT,I:Q CMU and
Matrix D CFT,NFR, ) have significant loadings on Factor 1; tests
4, 6, 7, 12, 14 and 20 (Expression Grouping CBC, Missing
Pictures CBS, Squares Test CFT, Vocabulary A CMU, Altermate. :
Uses DMI, and Matrix C CFT,NFR, ) have significant loadings on
Factor 1I; tests 2, 3, 16 and 20 (Social Tramslatioms CBT,
Missing Cartoons CBS, CBU, CBI, Henmon Nelson CMU and
Matrix C CFT,NFR, ) have significant loadings on Factor 1113
tests 4, 9, 13 and 17 (Expression Grouping CBC, Hidden Figures B
NFT, Vbcabuiary B CMC, and I.Q. CMU) have significant loadings

on Factor 1IV.
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The varimax rotation method does not seem to-
yield any confirmatory evidence for the ﬁajor hypothesis
lin the present study. If the cognitive behavioural
dimension does exist, the varimax rotation divides it

among Factors I, II, III and IV.



Table 12
Orthogohal Rotation (i)

73

Tests Rotated Factors
I1e II! III! Al v
1 -193 222 -063 283 21l
2 -077 363 021 321 320
3 096 . 391 169 670 030
b -056 : 30k 249 08 009
5 -oza - 286 117 48 127
6 -1 % 396 . =022 299 015
g - 28l 169 193 122

016 . =092 532 172 007 -

9 -145 -189 677 216 o5
10 -111 o2 -03L 039 298
11 -103 - 040 001 169 295
12 -017 490 277 -175 196
13 010 1436 Lot -129 - 200
I -193 387 023 -058 257
15 -169 314 -122 -0l49 267
16 -137 703 - 500 =09 260
17 -130 657 581 -130 285
18 -815 100 258 252 287
19 -Lol 190 063 -011 o43
20 -556 -137 221 208 132
21 -533 4408 -013 128 -041
22 -349 -020 176 L7 419

(Note - Decimal points areanitted)
Factors I and V are rotated through 70°
Faetors I' and III are rotated through 150°
Factors I'' and II are rotated through 312°
Factors I''' and IV are rotated through 155°



Table 13

Orthogonal Rotation (2)

]y

Tests Rotated FPactors

Ity II! III! Iv!
1 351 141 -032 W77
2 320 115 065 W21
3 239 376 135 588
L 276 -0L48 210 123
5 12, 148 . 128 496
6 131 081 . -052 198
7 263 280 ' 311 067
8 -095 090 527 127
9 -121 263 67h 060
10 010 136 -056 -058
11 -181 083 056 025
12 529 -125 299 001
13 L62 -113 L, 28 -036
1 1196 126 -o41 -013
15 1103 110 -082 -020
16 758 -005 522 070
17 717 -022 508 -030
18 20l 962 283 -208
19 28l 297 060 =165
20 005 602 232 -131
21 b7l L33 - 037 - 066
22 078 581 37 173

(Note - Decimal points are omitted)
Factors I and III are rotated through 150°
Factors I' and II are rotated through -35°

Factors I'' and IV are rotated through -73°
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Table 1l

Varimax Rotation

Faetors
1 11 111 Iv

1. Cartoon Predictions (CBI) 686 -138 379 335
2. Social Translations (CBT) =476 -475 796 -388
3. Missing Cartoons (CBS,CBU,CBI) 105 331 945  -220
. Expression Groupihg (CBC) ;192 708 279 785
5. Picture Exchange (CBT) 524 359 241 367
6. Missing Pictures (CBS) _ -393 779 201 -117
7. Squares Test (CFT) -136 971 418 -130
8. Hidden Figures A (NFT) -219 328  -h65  -152
9. Hidden Figures B (NFT) 22é -160 457 75k
10. Conecealed Words A (CFU) -232 =127 175 164
11, Concealed Words B (CFU) 290 287 L.25 275
12. Vocsbulary A (CMU) -855 734 206  -215
13. Vocabulary B (CMC) 101 -194 -197 675
1y, Alternate Uses (DMI) -233 971 251 161
‘ 15. Apparatus Test (CMI) 285 4168 251 210
16. Henmon Nelson (CMU) 109 167 697  -18L
17 I. Q. (ovu) 671 333 251 505
18. Progressive Matrices Total -359 -639 = 266 -149
19. Matrix B (CPU, CFR ) _277 206 451 209
20. Matrix C (CPZ, NFR ) _ ~-100 611 866 -118
21. Matrix D (CF®; NER ) 73h h2s 16 U482
22, Matrix E (EFT, gpr ) -318  -270 400  -157

(Note - Deeimal points are omitted)
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CHAPTER VI
DISCUSSION

Gullford's structure of intellect model was
broadened in 1958 to include the behavioural content
category. To date the construct of cognitive behavioural
abilities has received confimatory evidenc; in the factor-

analytic research by O'Sullivan (1965).

The model itself has been established through
attempts to use homogeneous populations and univocal tests.
Guilford believes in using at least three tests for each
factor so as to overdetermine that factor. He further
believes in using a wide variety of such groups of tests
so as to ensure the separation of all the common factors

represented in the test battery.

Ot'Sullivan constructed twenty-three experimental
tests for the purpose of identifying and measuring the six
hypothesized cognitive behavioural products (CBU, CBC, CBR,
CBS, CBT and CBI). Other reference tests were added to the
test battery. These together with Mental Age and Chrono-
logical Age made up a total of fifty-two variables. Forty-
seven tests produced-intercorrelations from which shé

extracted all the eighteen factors she had hypothesized
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ineluding six factors apparently of behévioural 1ntelligence.
With a lérge'number of tests available and using a mixed
population of boys and girls at grade eleven, 0!'Sullivan

was thus able to produce some evidence for the validation

of the construct of cognitive behavioural abilities. It
should be noted that 0'Sullivan had been fortunate in that
she was glven access to a considerably large population of
210 eleventh graders. She was also given adequate testing
time to administer some 50 tests. Furthermore, she was
fortunate to have enough reference tests which were directly
applicable to her population. An experimental version of
six tests measuring four cognitive behavioural products has
been produced. The six tests are; Expression Grouping (CBC),
Missing Pictures and Missing Cartoons (CBS), Picture Exchange
and Social Translations (CBT), and Cartoon Predictions (CBI).
The excessive cost involved in producing‘fore reliable
versions of all her test material led her to focus her

attention on six of the cognitive behavioural tests only.

The present study attempts to provide further
gvidence for the validation of the construct ofibognitive be-
havioural products by concentrating on a younger population
of eighth graders. It was not possible to replicate fully
O0'Sullivan et al's work due to various reasons. The six
tests available in the experimental version of O'Sullivan
limited the present study to an investigation of only four
cognitive behavioural products. In addition, limitation on
testing time and the non-availability of established refer-
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ence tests at the eighth grade level reduced the number

of feference tests selected.

As a measure to overcome the shortage of suitable
reference tests, special use was made of the Progressive
Matrices Test. It was hypothesized in this study that
Set B of the Progressive Matrices Test would be mainly a
measure of CFR, Sets C and D would pfobably be a measure of
CFT and NFR, and Set E would be a measure of EFT and NFT.
The total score would most likely to be a measure of CFR
and CFT. Hence the four sub-tests were used as separate
reference tests with separate time-limits. It was also
hypothesized In the present study that the twc parts A end
B of the Mill Hill Vocabulary test measure different factors.
Part A (vocabulary test) had been hypothesized to measure
CMU, whilst Part B (synonyms test) had been hypothesized to
measure CMC. This use of separately timed parts had been

advocated by Guilford (Guilford 1963a).

Advantage was taken of the fact that testing was
part of the routine of the school guidance program. For the
purpose of this study, the population was chosen from a
school which had already administered the Henmon Nelson test
(CMU), and which proposed to administer the DAT, one sub-score
of which was Mathematical Reasoning, a marker test for CMS.

Unfortunately the school could not administer the DAT until,




79

,qlb the end of the school year and the results would be availsble
only in September. Tenopyr (1967) who attempted to oﬁtain
further informmation relative to the construct validity of
some of 0'Sullivan's tests of behavioural cognition, using a
population of ninth graders, made similar use of the services
of the school guidance program. She chose a California
school which had records of the students' scores on the SCAT
(the school and College Ability Test) and the STEP (the
Sequential Tests of Educational Progress). This strategy,
too, could be deducgdﬁ from Guilford's work (Guilford 1952).

Following the application of the 'six experimental
tests to an eighth grade population, the t test revealed
that each mean score was significantly different from the
chance mean score. The higher mean sScores would be evidence
that each test measured some kind of abllity or abilities,
as would the tabulation of mean scores of populations of

different ages, for mean score was shown to lncrease with age.

The item analysis yielded point biserial correlations
between itemsand sub-test total. Using a point blserial
correlation of .30 as the standard, items that required
improvement were listed for each of the six tests. In general,
probably more than half of all the items, yielded polnt
biserial cofrelations which were too low. The test length
forcast showedtest 2 (Social Translations) to be most

susceptible to improvement through lengthening, and test 5
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(Picture Exchange) to be least susceptible to improvement .
through lengthening. If such tests were to be used at the

eighth grade, much improvement would be necessary.

Fortunately factor analyses can be employed with
tests of low reliability. The principal component analysis
vielded four significant factors. The fifth factor was
retained for purpos;s of interpretation. Guilford believes
that significance tests for factors are not sufficiently
liberal.

Accepting the conventional practice of takilng
into conslideration only factor loadings that exceeded .30,
the factor pattern showed indications of what the six
experimental tests did not measure. Whilst the six tests
had loadings on unrotated Factor I, they were not inveclved
in the two contrasting groups of factor loadings on Factor II,
the highly verbal loadings and the highly figural loadings;
they had no significant loadings on Factor III which seemed
to be an NFT factor; tests 1, 2, 3 and 5 had no significant
loadings on Factor IV which involved figural content. If
Factor V was interpretable, 1t was a factor measured by
marker tests 10 and 11 which were introduced as reference
tests for CFU. Therefore, it could be inferred that the
abilities measured by the six experimental tests are probably,

in terms of Guilford's structure of intellect model, behaviour-

al abilities.
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Analysis of the sign pattern of the loadings class-
ified the 22 test variables into 9 groups. Tests 1, 2, 5 and
6 were independent of others; test 3 formed a separate group
and. test i formed another separate group. Computation of
"coefficients of belonging" showed tests 1, 2, 3, 5 and 6
to be independent of all the other tests, and test L fommed
a separate group. Hence the two methods of grouping pro-

_ vided evidence supportive of the interpretation of the

unrotated factors.

Orthogonal rotations too, provided some evidence
for the existence of the cognitive behavioural dimension
especially when the fourth factor was rotated against the
first so as to maximize a known factor content of the first
factor. On the other hand, a varimax rotation rendered the
pattern uninterpretable. Although the varimax rotation
method 1is presumably a more objective method compared to
other orthogonal rotations, as 0'Sullivan had noted, a
typical varimax solution was not suited to an examination
of her hypotheées. uGuilford, too, has come out strongly in
favour of graphic rotations performed with some psychological
skill In preference to varimax or quartimax rotations.
(Guilford 1963a). Thus there is much evidence in favour of
a cognitive behavioural dimension of ablility at the eighth
grade level, using the 0'Sullivan experimental tests. But

it was not possible to assign to the six tests four factor
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loadings suggested by her. (0'Sullivan & Guilford 1966). .
To be able to do so would require many more tests, part-
icularly of a "marker variety", despite Guilford's suggestion
that a skilled factorist can make use of even a single
reference test (Guilford 1963). This lack of test may
account for all the cognitive behavioural factors being
compressed into one "single" factor loading. O0'Sullivan
suggested that her six tests could best be used, at the
eleventh grade, to measure CBS, CBT and possibly a Soclal."
Cognition Aptitude composite. At the eighth grade this may
have arisen as an artifact of the reduced number cf tests

in the battery. It remains to be seen whether better
separation into separate factors of CBC, CBI, CBS, CBT

would result from a larger test battery.

Guilford was of the oplnion that the establisiment
of the hypothesis of cognitive behavioural abilities would
have important implications for all those individuals who
deal most with other people, such as teachers. The invest-
igation of the implications of the cognitive behavioural
product area for the selection of teacher-trainees would
rest on the assumption that the cognitive behavioural
abilities exist and are relevant for the teacher occupation.
These abilities may be related to age or to occupation or to

both. It would be necessary, therefore, to demonstrate that
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teachers as an occupational group obtain higher scores on
the cognitive behaviourﬁl tests than any other occupational
group similar in age, sex, educational level and socio~-
economlc status. To get access po such comparable groups

would be very difficult,

If the mean score on the cognitive behavioural
tests obtained for the teacher population 1s higher compared
to the mean scores obtained for the eighth graders, ninth
graders, tenth graders and eleventh graders, it may bq con-
cluded that the tests measure some kind of ability, and one
postulates that they would bs cognitive behavioural abllitiles.
If the“cognitive behavioural abilities are relevant for the
teacher occupation, teacher-trainees who are tested at each
successive stage of training, would show increases in their
test scores at successive stages. Using some criterion
measures of teacher proficiency such as school inspectors!
assessments, teachers can be categorized into successful and
less successful ones. A successful teacher p;esumably would
score more highly than a less successful colleague. It
should be noted that the increase in test scores after
training may be an indication of an increase in ability or
merely of an increase in scores. It would therefore be
necessary to demonstrate that teachers who show an increase

in test scores after training slso show an increase in

teaching proficiency.
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On the basis that Increased training can increase
the behavioural abilitles involved, the detection of such
abilities 1n younger students will have important impli-
cations for vocational guidance counsellors. Cognitive
behavioural abilities have been demonstrated to exist in
the eleventh graders (0'Sullivan), in the tenth graders
(Guilford), and in the ninth graders (Tenopyr). There is
evidence in the present study which indlcates the existence
of such an intellectual domain in children as young as the
eighth graders. If early detection and guidance 1s necess-
ary for future occupational success, then the existence of
cognitive behavioural products at the grade eight level,
the selection of individuals with high scores on these
abilities, and their subsequent development are all 1mp6rt-

ant topics for teacher training programmes.

8L
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CHAPTER VII
SUMMARY AND CONCLUSION

The behavioural content category is the most
recently evolved dimension in Guilford's structure of
intellect model. Guilford hypothesizes six distinct
cogui tive behavioural products; CBU (cognition of
behavioural units), CBC (cognition of behavioural classes),
CBR (cqénition of behawioural relations), CBS (cognition of
behavioural systems), CBT (cognition of behavioural
transformations), and CBI (cognition of behavioural

implications).

In an attempt to ldentify and measure these six
hypothesized facfors, 0'Sullivan (1965) applied the twenty-
three tests which she constructed and also twenty-four marker
tests on 240 eleventh graders. All the factors that had‘been
hypothesized were extracted, thus providing confirmatory

evidence for the construct of cognitlive behavioural products.

The present study attempted to provide further
evidence for the validation of the construct of cognitive
behavioural products, using a younger population of 182
eighth graders who were homogeneous with respect to age and
mixed with respect to sex. The experimental version of

0'Sullivan's six cognitive behavioural tests was used hence
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limiting the investigation to only four categories. (CBC,
CBS, CBT and CBI). In addition, severe limitation on testing
time and the non-avallability of established reference tests
at the eighth grade level ﬁiayed a part In reducing the
nunber of reference tests selected. The test battery con-

sisted of six experimental tests and sixteen reference tests.

The characteristics of the experimental tests were;
they were short and had low reliability. If the tests were
to be of any practical value, In terms of reliability and
validity, a good deal of work would have to be done on them.
The item analysis data obtained gave indications of the
various items that needed improvement. The test length
forecast was also computed by using the Spearman-Brown

formula for criterion reliability of .90.

The t test was employed to find out whether or
not the mean scores were significantly different from the
chance mean scores. The higher mean scores was an indication
that each test measured some kind of ability or abilitles;
confirmation was also obtained from the tabulated means of

ninth graders, tenth graders and eleventh graders.

All correlation coefficients of less than .195
wers considered non-significant at the .05 level. The large
number of non-significant correlation coefficients and zeros

in the matrix might be taken as evidence for the non-existence

of g.
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After iteration, communality estimates were
determined and a principal component analysis yielded .

four significant factors from the tWwenty-two test variables,

‘The factor pattern showed indications that the six exper-.

imental tests did not measure the same abilities as those

measured by other reference tests.

For further evidence, other methods were resorted
to. With the method of sign pattern and the mefhod of
"coefficients of belonging", there was evidence that the
8ix experimental tests form groups distinct from all the

others.

Orthogonal rotations by hand, two axes at a time,
were carried out. Two methods of rotating the axes were
used; the first method required maximizing the loadings on
what Was believed to be the major reference (or experimental).
factor, doing that successively for each factor, and then
examining what was left of the first factor; in the alter-
native method, each factor.was in turn rotated with the
first factor, and the last rotation involved the reméining
varlance of the first factor and that factor with the
highest loadinggon the experimental testg, Both methods

provided some evidence for the existence of what might be

behavioural abilities.

The varimax rotation did not seem to yleld any

interpretable factor psttern. The rotation divided the
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loadings of the six experimental tests among Factors I, II,
III and IV.

Based on the results of the various methods of
analysis, the inference was made that substantial proportions
of the variance of the six experimental tests may be attri-
buted to abilities which, in terms of Gullford's structure
of intellect model, may well be cognitive behavioural
abilities. Given the small number of subjects and the fact
that the tests have low reliabilities at the eighth grade
level, it would be impossible to get a clear confimation
of Guilford's hypothesis. However, future research may
provide the tests necessary to overdetermine each of the
six hypothesized cognitive behavioural product factors.

Some educational implications of these results were con-
sidered, in terms of teaching success and teacher training
as well as vocational selectlion and early vocational guidance

for future teachers.
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CARTOON PREDICTIONS
Form A

Maureen O'Sullivan and J. P. Guilford
In each item of this test, there is a cartoon-shbwing people's reactions in a

situation., After deciding what the intentions or feelings of the cartoon characters
are, you are to choose the one of three cartoons which shows what will happen next.

Look at sample item 31,

I
Lo e

In the given cartoon, Barney, the bald-headed man, is frightened and is asking .
his son for help. The boy is upset by his father's predicament. The space under
number 1 is blackened to indicate that alternative 1 is the correct prediction to make
from this cartoon. The boy and his mother would help Barney get down, Neither
alternative 2 nor 3 is correct., Since Barney looks frightened and helpless, it is
unlikely that he could climb to the roof. The boy looks upset, sb he and his mother
would not laugh at Barney. ‘

Remember: you are to predict what will happen on the “basis of the thoughts,
feelings, or intentions of the cartoon characters involved, Do not choose an alter-

native only because it is "funny,' Mark your answers on your answer sheet.

This test has two parts, of 15 items each. When you reach the end of Part I,
stop until you are told to go on to Part II. You will have 4 minutes to work on each
part. Work as rapidly as you can. Do not spend a long time on any one item.

If you have questions, ask them now.

Stop Here

WAIT FOR FURTHER INSTRUCTIONS

Copyright 1965 by Sheridan Supply Co., Beverly Hills, Calif,
All rights reserved, not to be reproduced in whole or part,
for any purpose whatsoever, without written permission.
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SOCIAL TRANSLATIONS
Form A

Maureen O'Sullivan and J. P. Guilford
In this test you will be given a statement. You will also be told who
said the statement to whom. You are to choose another pair of people "
between whom the same verbal statement will have a different meaning or

intention.

- Look at sample item 25.

25, boss to secretary - 1) beggar to stranger
2) father to son
‘"Please, " " 3) chauffeur to boss
1 2 3
2s)

In sample item 25, a boss saying '""Please ' to his-secretary is a
statement of courtesy. A father saying "Please ' to his son or a chauffeur
saying "Please '" to his boss is a similar, polite statement. However, if
a beggar were to say '"Please ' to a stranger, the statement would have a
more emotional, imploring meaning. Since the statement '"Please '' made
by a beggar to a stranger has a different intention than '""Plegse " said by a
boss to his secretary, alternative 1 is the correct answer, o

REMEMBER: you are to choose the pair of people between whom the
given statement will have a different intention or meaning. Mark your answers
on your answer sheet,

This test has two parts, of 12 items each. When you reach the .end
of Part I, stop until you are told to go on to Part I.. You will have 4 minutes
to work on each part.

If you have questions, ask them now,
Stop Here

WAIT FOR FURTHER INSTRUCTIONS

Copyright 1965 by Sheridan Supply Co., Bcverly Hills, Calif.
All rights reserved, not to be reproduced in whole or part,
for any purpose whatsoever, without written permission,
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MISSING CARTOONS
Form A

R. deMille, Maureen O'Sullivan, and J. P. Guilford
In the "Ferd'nand" cartoon strip shown below, the third picture is missing.
The missing picture is among the four pictures in the second row. If you choose

the right picture, the strip will make sense and the feelings and thoughts of the char-
acters will all fit. : : _ e :

Look at sample item 29, __;

At the end of the story, Ferd'nand is upset and misses his dinner, The little
boy is unconcerned. The mother is annoyed and is not making dinner. All these
things are happening because Ferd'nand left the kitchen messy, which annoyed
Mrs, Ferd'nand., Alternative 4, then, is the right choice. Pictures 1, 2, and 3 do

not complete a series of four pictures that makes sense out of what the people are
doing, thinking, and feeling.

In each item that follows, find the picture that completes the story and blacken
the right space for that item on your answer sheet.

This test has two parts, of 14 items each. When you reach the end of Part I,
stop until you are told to go on to Part II, You will have 8 minutes to work on each
part,

If you have questions, ask them now,
Stop Here

WAIT FOR FURTHER INSTRUCTIONS

Copyright 1965 by Sheridan Supply Co., Beverly Hills, California
*Cartoons used with permission of United Feafure Syndicate; not
to be reproduced without written permission.
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EXPRESSION GROUPING
Form A

Maureen O'Sullivan and J. P. Guilford

~ In the sample item below, the three pictures at the left all go together because they stand for one
kind of thought, feeling, or intention, One of the pictures at the right also belongs with them, since it
shows the same expression, '

Look at sample item 31.

\
’-
2,
12 3 e
3ti | i

The space under number 2 has been blackened because picture number 2 expresses the same kind
of feeling, of tension or nervousness, that is shown in the three pictures at the left. Pictures 1, 3, and
4 show people who are enjoying themselves and are not tense or nervous,

For each item in this test you are to choose the expression that belongs with the three pictures
grouped at the left. Mark your answers on your answer sheet,

This test has two parts, of 15items each. When you reach the end of Part I, stop until you are
told to go on to Part IL  You will have 5 minutes to work on each part,. '

If you have questions, ask them now,
Stop Here

WAIT FOR FURTHER INSTRUCTIONS

Copyright 1965 by Sheridan Supply Co., Beverly Hills, Calif.
All rights reserved, not to be reproduced in whole or part,
for any purpose whatsocver, without written permission.
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PICTURE EXCHANGE
Form A

Maureen O'Sullivan, R. deMille, and J. P. Guilford

The first row of pictures below tells a story., ‘The third picture
is to be replaced by one of the three pictures in the second row, If you choose the

right picture, the meaning of the story will be changed. Neither of the two wrong
choices will change the meaning.

Look at sample item 19.

The girl in the story wanted to make a good impression on the boy, so she
touched up her lipstick before going to sit in the class with him. In alternatives 2
and 3 she is still making herself more attractive, and so the meaning remains the
same., But in alternative 1 she is only getting her book from her locker. She may
still be interested in the boy, but she is not trying so’hard to make a good impression.
Alternative 1 has been marked as the correct choice for item 19.

In each item that follows, notice where the arrow is., . Then find the substitute
picture that will change the story by changing the thoughts and feelings of the people.
Blacken the right space for each item on your answer sheet.

This test has two parts, of 9 items each., When you reach the end of Part I,

stop until you are told to go on to Part II. You will have 6 minutes to work on each
part. :

If you have questions, ask them now.
Stop Here

WAIT FOR FURTHER INSTRUCTIONS

Copyrizght 1965 hy Sheridan Supply Co., Beverly Hills, Calif.
All rights reserved, not to be reproduced in whole or pari,
for any purposc whatsoevcr, without writtcn permission.
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MISSING PICTURES
’ Form A

Maureen O'Sullivan, R, deMille, and J. P. Guilford .
The first row ° pictures below is meant to tell a story, but one of the pictures
has been removed. [he missing picture is among the three pictures in the second
row, If you choose the right picture, the story will make sense and the feelings and

thoughts of the people will all fit.

Look at sample item 21. 21 |

g. ;
ot

kB

The boy wearing glasses wanted to pick up the books for the girl, but the other
boy beat him to it, As the conclusion of the story, alternative 3 makes sense. He
feels disappointed, There is no reason for him to feel happy, as in alternative 2,
and no reason for him to drop his own book on the steps (alternative 1), Alternative
3 has been marked as the correct choice for item 2l

In each item that follows, find the picture that completes the story (it will not

always be the last picture) and blacken the right space for that item on your answer
sheet.

This test has two parts, of 10 items each, When you reach the end of Part I,

stop until you are told to go on to Part II. You will have 6 minutes to work on each
part. ' ' ' '

If you have questions, ask them now.
Stop Here

* WAIT FOR FURTHER INSTRUCTIONS

Copyright 1965 by Sheridan Supply Co., Beverly Hills, Calif.
All rights reserved, not to be reproduced in whole or part,
for any purpose whatsoever, without written permission.
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