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CBAPTER l 

INTRODUCTION 

The structure ot intellect theor,. was tormulated 

b,. Gui1tord in the earl,. 1950' s, and the beh.vioural 

content category was added in 1958. This category was 

sugsested on a pure1,. hypothetical basis to account tor 

statements by E. L. Thorndike (1920) (and others) on 

"social inte1li!ence". Spearman (1927) was speaking about 

the same aptitude area under th' heading ot "psychological 

relations". Guiltord h1pothesized not one 80cia1 intelli

gence, but 30 ditterent tactors ot behavioural (social) 

abi1i t l· 

While some other content areas in the structure 

ot intellect have been amp1y 8upported b,. research eVidence, 

research in the area ot behavioural content 1s very new. 

Gui1tord (1967) quotes on1,. the tactor - ana11tio research 

report by 0'Su11ivan, Gui1tord and de Mille (1965) in 

support ot his theory ot behavioura1 cognition abilities. 

In this analysis, it wasestab1ished that the tactorial 

demain ot "behavioural cognition" inc1uded the six product 

areas predicted by the structure ot intellect : 
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(1) Cognition of behaYioural units (CBU) 

( 2) Cognition of behavioura1 classes (CBC) 

(3) Cosnition of behavioural relations (CBR) 

(4) Cognition'of behaYioural S1st_s (CBS) 

(S) CO!llition of b ehavi oural transformations (CBT) 

(6) Cognitlon of behavioural implications. (CSI) 

In the conte:t ot the structure ot intellect 

mode1, behavioura1 cognition ls detined as the abi1it1 to 

understand the thougbts, tee1ings, intentions and attitudes 

(,S1.ho10gi.al dispositions) ot other people. The abi11tJ 

to judge others has otten been considered as a personalit1 

trait, and the behaYioural cognition tactors maJ be 

regarded as rough11 cGrresponding to the domain tenaed 

person perception, ampathr or social awareness br other 

investigators •. But, as Bronfenbrenner, Harding and Ga11weJ 

(1958) have c1ear11 pointed out, comprehension ot the len

era1ized other, e.l. the average college sophomore, is a 

social sensitivltJ distinct trom that inyo1ved in knowinl 

the tee1ings ot a ,iven indiYidua1. Q'Su11ivan et al's 

(1965) studJ vas 11mited to an investigation ot the under

standing of indlvidual others, not average others. Hence, 

the label ot"socia1 n has been rejected in order to avoid 

mis1eading and broader connotations. 

It Is the dm of the present study to provide 
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turthe~ evidence to~ the validation ot the eonstruct ot 

cognitive behavioUl'a1 ,reduets. The eXistenoe ot th. 

cocnitive bahavioura1 tactors vas demonst~ated bJ OlSul1ivan 

et al (1965) in a popUlation ot ~O hiCh schoo1 students ot 

the e1eventh crade. This, hovever, is h~dlJ sutticient to 

estab1ish the construct on a tinn foundation, and O'Su1livan 

has al~eadJ suggested that the cognitive behavio~al factors 

be demonstrated with a ditferent, less hamogeneous popUlation. 

It is necess&rJ to validate the construct on other age 

groups and on other kinds ot population. The present studJ 

will cQncentrate'on a Jounger population of eighth graders. 

For the p~pose ot their studJ, O'Su1livan et al constructed 

tests emp1oJ1ng photographs, draWings and other 1ess than 

real lite depictions of intentional or emotional states, and 

tape ~ecorded words. Each of the six cognitive behavioura1 

factors was defined in the analJsis bJ at 1east three tests 

having ditte~ent st~u1i. It is neither possible nor 

desirable to replicate tully their work with a younger 

population. The present study, with volunteers as examinees, 

was able to make use of the experimental version of Gui1tord, 

O'Sullivan and de Mille, re1eased s,ecitically tor research 

p~pose, and under conditions ot seeurity which preclude the 

publishing ot the tests in tul1, even in a thesis. Thereto~e, 

the present studJ is l1mited largelJ to an investigation of 

the four categories ot cognitive behavio~a1 classes, cognitive 

behavioural sJstems, cognitive behavioural transformations 

and cognitive behav1o~a1 implications. 
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Tbe development ot the structure ot intell~et 

model will be traced brietly through the writings ot 

S,.arman, Xelley, Tburstone, Burt, Vernon and Guilford. 

Partieular attention Will be given to Guiltord's model on 

which the present study is based. The ideas leading to the 

evolution of the most recently added hypothesis about the 

cO!nitive behavioural products are then reviewed. 

To the extent that the ability to understand and 

to judge accurately such behavioural characteristics as the 

abilities, action tendencies, motives and emotions, ot others 

is ~portant in an effective teaching situation, a person who 

possesses an acute understanding of the behavioural charact

eristies ot others should be able to aehieve greater success 

as a teacher. If the hypotheses concer.ning cognitive 

behavioural products can be substantiated it will then become 

possible to consider the ~plications tor teaeher selection' 

and teacher training. 

The study will be largely factor analytie though 

it will include item analysis procedures and the derivation 

ot the usual constants. Reference tests will be selected 

tor inclusion in the matrix ot correlations tor factor analysis. 

No oblique rotations will be attempted sinee these could not 

eontirm a solution derlved by Guilford's orthogonal rotations, 

nor will it be possible to use the more recent method of 

target rotation which Guilford ha~ utilised following Cliff 

(1964). 



CHAPTER II 

THE DEYELOPMEHT OF THE STRUCTURE OP INTELLECT MODEL 

It is necessar1 in this stu'Y to eYaluate criticallr 

the eyolution o~ ideas on the structure ot human ability, and 

to examine the stl'llcture o~ intellect as proposed br Guiltord. 

The outcomes ot early investigations on the nature 

ot human tntelligence were ~ar ~raœ being in agreeœent, and 

intelligence becsne a word Vith numeroua mean1ngs. Spearman'a 

work marked a big step toxward. In an epoeh-making paper in 

1904, he made an inquiry into the relation between Senaory 

Discrimination tests and estimatea ot intelligence. His 

conclusion was that all branches o~ intelleetual activity had 

in eommon one tundamental tunction or group o~ tunctions, 

whereas the re.maining or specifie elanents ot the actiYity 

seemed in every case to be wholly dit~erent tram that in all 

the others. Further study ot the correspondence between the 

various branches o~ school study such as Classics, Prench, 

English and Mathematics yielded a hierarchical pattern ot 

intercorrelations. This 1ed h~ to the tanous argument tor 

the '~'rrierarchy of the Specifie intelligences". In his book, 

"The abi1ities of man" (1927), Speaman presented, in addition 

to his own work to Which he had devoted his energies tor many 
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Jeal's, the wOl'k ot his students. BJ using a method, ot 

ana11sis ot correlation, he examined the Talidit1 ot 

various theories ot intelligence and showed that neither 

the anarchie nol' the monarchic nol' oligarchic theories ot 

the mind aecQl'ded vith tacts. He ottered what he thought 

vas a more satistactol'1.explanation ot human intelligence 

bJ putting torth the simplest possible tactor model. In 

equation torm, he held that : 

Zlj = aig • Zig + ajs • Zis. 

Where Zij = Standard score made by individual l 

in test J. 

aig = tactor laading ot test J tOI' tactor 

Zig = score tOI' individual l on scale ot 

tactor g. 

Zis = score tOI' in di vi dual l tOI' specitic 

comp~nent in test, or tactor s. 

Ajs = tactor loading ot test J tOI' factor 

6 

g •. 

s. 

What most people understand trom the above equation is 

merely that the standard score made by an individual in a 

test can be accounted tOI' by the two components ot intelli

gence ; the g tactor and the specitie tactors. They are 

generàlly una~are ot the relationship between the components 

ot intelligence and the torm ot the tests designed to measure 

them. An individual entering into a testing situation may be 
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presumed to b~in! with him a oertain &Mount of ! and of s. 

A test, in order to measure the g factor in this individual, 

must itself have a signifieant loading on!. Kenee, the 

stanàarcl score made bJ an individual l in a test J can be 

aecounted for by the SUM of the product of the factor loadin! 

of test J for factor g and score for indiviàual l on factor !, 

and the pro4uet of factor loading of test J for s and score 

for individual l on s. Spearman developed the tetrai 

differenee teohnique of proving that no significant factors 

other than g and specifies were present. Using the Occam's 

Razor argument he adbered to his belief in the existence of 

a g factor. Eventually, however, Spearman had to admit that 

somethin! in addition to ! is helping to produce correlation 
~ 

coefficients, and henee he recognised the existence of group 

factors as propounded bJ Kelley (1928). Group factors are 

factors which occur in more than one, but less than all of 

any given set of abilities. 

~e11ey (1928) showed that a positive correlation 

could be exp1ained by the presence of a factor other than 

S,eaman' s "!". He demonstrated that heterogenei tJ ot the 

test population due to maturity, sex or racial origin, cou1d 

eause a correlation. He further attempted to demonstrate 

that if correlations existed atter the removal of the eftects 

ot heterogeneity, it still did not follow that only one 

general factor was required to explain the correlation. 
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He then set out a series ot propositions to deRonstrate the 

mathematiea1 necessities which'lI.)uld to11ow trom the 

assumption ot Tarious combinations ot !8neral and specitic 

tactors tor two, tbree, tour and tiTe variables. He was 

theretore able to demonstrate the necessary existence ot 

!roup tactors. 

Thurstone (1932) went beyond what Speaman and 

Keller did. He did not start ott by assuming the existenee 

ot a g factor. Instead, he designed his experimenta1 pro

cedures to tack1e the question of how many tactors were 

repreaented in a set of tasks. Examination ot a tetrad 

difterence in determinant notation led to the recognition ot 

the tetrad as a particular kind of matrix. The rank ot the 
~ . . ~ 

matrix would indicate the number ot tactors required ot its 

solution. This was both an ~provament upon Kelley's rather 

laborious mathematies, and a recognition that Speannan's 

theory ot g and s was always true if the tetrad formula held, 

and might be true tor matrices of higher order, but that 

damonstration would be required tor eaeh case separate1y. 

Thurstone termed the factors that he iso1ated as multiple 

tactors. The technique he used to demonstrate his Multiple 

Factor Theory was the "centroid method", in whlch he extracted 

tactors using an orthogonal reterence trame and graphie 

rotations of axes. He adopted as his criteria, the conditions 

ot "simple structure" and "positive manifold". The details ot 
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extractlon procedures Can be tound ln several texts (Gulltord 

1954, Fruehter 1954, Karman 1960). ot the tactors Wblch he ~ 

tound, a limlted n~ôer ot them would explaln the greatest 

part ot the variance. These tactor s he tenned the primarr 

tactors ot mental ablllty or more usually prfmary mental 

ablll tles. These were Perceptual speed (P), NUDle:r16al (N), 

Verbal (V), Word FluencJ (W), ManorJ (M), Spatlal (S) and 

Reasonlng (R). It was Thurstone's prlnclple that once 

several hJ,otheses were made about postulated tactors, steps 

should be taken to desl!D new tests Whlch ml!ht be cruclallJ 

ditterentlatlng between the several hypotheses. In the 

Psychometrle Laboratorr at Chlcago, he worked closelJ wlth 

his wlte Thelma Gw1nn Thurstone ln building a battery ot ~ 

experlmental '~~sts tor practfcal use ln estimatlng primary 

abllltles. The experlmental tests were short wlth lov rallabili~ 

ties so that the batterJ would cover the range ot factors in 

exlsting psychological tests and 'so that each factor would be 

overdetermined vlth a large number of tests. Thurstone noted 

that once the general nature ot the more important factors 

vas Ind1cated by group procedures, It would then be necessarJ 

to Improve the tests by Increasing the saturatlon of the 

tactor that each test was expected to measure and by decreaslng 

the saturatlons of other factors, ln other words, to reduce the 

complexlty ot the tests ln order to make them relatlvely pure 

measures of the prlmary abllltles. 
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In a stock-taking paper (1940), Guiltord pointed 

out that the ~partial investisator ot human ability should 

look tor a procedure that would permit the true tactor pattern 

to emerge, no matter what 1t might be like, with S or without. 

He added that past investisators had contined themselves too 

much within the horizon ot the tests then aviilable. He 

cal1ed tor the invention ot tests in new areas in order to 

reveal a11 the important tactors in human abi1ity. A usetu1 

suggestion put torth br Gui1tord concerning the identitication 

ot abi1ities under11ing a test, was that the three aspects ot 

the test (1) materia1, (2) tormal, and (3) tunctional, should 

be taken into consideration. The materia1 ot the test might 

be words or c10se1y re1ated symbo1s; it might be tigures, 

numbers or pictures ot objects. In the mode ot presentation, 

the items mi!ht be in the torm ot analogies, paired associates 

or series; others might require an assembly of e1ements or 

the comp1etion of a whole. The functional aspect ot a test 

had to do with what it made the testee actually do. The tirst 

two aspects were often recognised but the third was trequentl1 

over100ked. In the later stages of World War II, GUi1tord, 

working in the United States Annr Air ForGes Aviatlon Psychology 

Research progrsm, deve10ped a large number of printed classi

fication tests (1947). In the construction of the tests, 

efforts had been made to achleve better and more unique 

measures of certain primary abi1itles, to achleve a better 

understanding ot those abllltles, and to determlne whether 
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other h1Potheaized, factors would be found. 

Three major books (Thomson 1939, Thurstone 1947, 

Burt 1949) gummarized the work an the anal1sis of hum~ 

abilitles in order to see better just at what stage researehers 

had arrived and what some of the next steps should be. It 

was a general1y recognised problem that as the new11 dis

covered factors lncreased ln number, there was a need for 

puttlng them into some klnd of logical inter-relationship. 

Burt (1949) was one of the flrst to attanpt this klnd of 

exercise. He conceiyed of a hierarchical type of model 

whlch applled to the whole of the human mind, with the 

flrst major diehotom1 between "intellectual" eharacteristies 

or g, and "practical" characteristics, wi th successive ,. 

dichotomizations at different mental levels. The various 

levels of bifurcation he identitied aS "relations" at the 

highest or top-most leyel, "associations" at the second level, 

"perception" at the third and "sensation" at the fourth or 

lowest level. Vernon's conception of intellectual abllities 

too, took the form of a hlerarchlcal 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, y : ed, 

subdlvlded lnto yerbal and numerlcal, whl1e the latter k : m 

(known as "practi cal" ln Burt 1 s model) subdi yided three ways 

lnto spatial abl1lty, manual ablllty and mechanical information. 

Beyond the se, were specifie factors, each of very narrow scope-
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and considered br Vernon to be of 1ittle importance. Burt's 

hierarcb1cal concept was based on the phlsiolo!1ea1 work ot 

Sherrington (1906) on the integrative action ot the nervous 

;f system, whilst Ver.non's ooncept arose directly trom the 

large seale testing in the Armed Forces ot Eng1and in 1940-45, 

where the resu1ts of the tests used tended to retlect 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 consistentlr 

been found bl the various factorists, and he produced a kit 

of reference tests. The technique ot using reference tests 

to tind out the existence ot an1 new factors in addition to 

giving turther information on existing factors, has been 

adopted by man1 investigators including O'Sullivan et al 

(1965). The seme method will be emplored in the present studJ 

to demonstrate the existence of the cognitive behavioural 

factors among the eighth graders. 

Guilford's approach to the problem of organizing 

the intellectual factors into a system was a more soppisticated 

one. His experimental popUlation consisted of high-leTel 

personnel in the United States Air Force. Faetorists sinee 

Kelley's time have recognised that the correlated popUlation 

should be relativelyhomogeneous with respect to such Tariables 

as age, sex, race, cultural background, formal education and 

specifie training. Moreover, Guilford believed that the 
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scope of human intellect could be more tu11J exp10red ia a 

population of high-1eve1 personnel. Gui1ford questioned the 

ya1iditJ ot Speannan's "g". He had indicated (1941) that 

anJ genuine zero correlation between pairs of intel1eetual 

tests wou1d be sutficient to disprove the existence ot a 

universa1 factor 1ike g. As a test of the argument .dyan.ed 

br Spea~an's staunch supporters that g was rotated out of 

existence bJ rotation of axes as in Thurstone's Multip1e

factor procedures, he inyented two fictitious tactor matrices, 

each with a g factor, a factor with all non-zero loadings. 

Without awareness of the factor patterns, students in training 

were givan the two correlation matrices for analysis, using 

Thurstone's centroid method with rotation of axes. In ever,r 

case the g factor was fC'~d, indicating that in the normal 

processes of rotation a g factor could still be found if it 

Was in fact present. Gui1ford doubted the applicability of 

a hierarchical model of human intelligence, such as that of 

Burt and Vernon, in which the idea of a g factor was the key 

concept •. Factor analyses of intellectua1 tests in the United 

States, whilst failing to report a g factor, had revealed a ~' 

tendency for each factor to be lim1ted to a small number of 

tests in anJ anaIrsis. Further.more, there had been 1ittle or 

no tendency to find a few broader group factors represented . 

each bJ a large number of tests, and a large number or narrow 

group factors. The factors discovered appeared to be about 
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equa11y genera1 in this respect, being strong1y represented 

bJ sma11 numbers and re1ative1y equa1 numbers ot tests. 

Another consideration was that many factors possessed para1IeI 

properties. For exanp1e, it one were ta co11ect ha1t a dozen 

verbal factors in one set and a collection ot half a dozen 

non-vérbal factors in another, the factors in the two sets 

cou1d be paired ott in a meaningfu1 manner. The psycho1ogiea1 

operation was the sane in each pair, on1y the content of the 

test items was ditferent, yet the manbers ot each pair wou1d 

come out ot an ana1ysis as separate factors. The resu1ts of 

extensive factor-analyses had disproved the be1iet that the 

srune abi1ity was involved regard1ess of the kind of intormation 

dea1t wi th. 

By 1956, Gui1tord telt that enough ot the inte11ectual 

tactors were known to suggest strongly the outlines ot a 

sJstem. He 1isted a11 the factors reported in French's summarJ 

of tactors appearing in 1951 and those reported since that 

time. Of approximately 40 such tactors, 7 were memory factors 

and the remaining ones were thinking tactors. ~l tact, the 

tem "intellect" as then applied, cou1d be defined as the 

system ot memorJ and thinking tactors, tunctions or processes. 

Eaeh investigation started by hypothesizing that certain 

unitary abilities existed and that they possessed certain 

properties. Psycho1ogical tests were then selected, adapted 

and constructed tor each hypothesized tactor in order that 
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the results could show whether or not the tactor hJPothesizea 

ex1.sted, ~d whether or not it possessed the properties as 

suggested. Classitiei on the basis ot kinds ot operation, 

the memory tactors vere grouped under one category vhile the 

thinking tactors vere categorized under the general headings 

ot cognition, convergent thinking, divergent thinking and 

evaluation. Exmnination ot the tactors in the cognition 

category revealed that tor each factor ot a certain kini 

found in verbal tests, there seemed to be a "mate" found in 

tests camposed ot figures or designs, and a1so a parallel 

tactor found in tests composed of letters or s~bols. And, 

if the factors of intellect vere classitied on the basis ot 

the product of the operation, snch as relation, class or 

pattern, it seemed logical that for each combination of 

content and thing discovered, there was a potential factor. 

The result of Guilford's analysis vas a matrix of factors in 

each operation area. The factors in each ot the five operation 

categories vere arranged according to two major principles. 

The first major principle pertained to the kinds of content ; 

figural, structural and conceptual. In the cognition, con

vergent thinking and divergent thinking categories, the second 

principle of classification cutting across the content princip1e, 

pertained to the kinds of things discovared or produced. In 

the memory category, the second princip1e pertained to the 

kinds of things remembered. The vacant cells in the matrices 



sU!gested hJPotheses tor undlsoovered tactors. 

It should be noted in passing that Guiltord's 

ideas about oonvergent and divergent th1nklng arose trom 

his concer.n over the dimension ot creatlv1tJ With Whloh he 

dealt in the mid 1950's. 

Later developments have resulted in a single, 

cubical model in which kinds ot products are ,arallel tor 

aIl combinations ot contents and operations, kinds of 
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contents are parallel tor all eombinations of products and 

operations, and kinds ot operations are parallel tor all 

combinations ot contents and products. Along the tirst 

dimension ot the model are the tive kinds ot psyehological 

operations; cognition, menory, divergent production, con

vergent production and evaluation. Along the second dimension 

are the three kinds ot content; tigural, symbolic and sanantic. 

The six product categories which are placed along the third 

dimension are units, classes, relations, systems, transtorm

ations and implications. Each factor in the structure ot 

intellect occupies one cell in the model and can be so loeated 

br specitying its operation, content and product. (Guilford 1959). 

The structure ot intellect model is br no means 

totally unrelated to previous theories and models. For instance, 

Spa aman 1 s "tundaments" are structure ot intelle ct relations. 
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Speaman's concept ot "eduction ot relations" is equivalent 

to the cognition ot relations and bis concept ot "eduction 

ot correlates" belongs in the structure ot intellect categorJ 

ot convergent production. Where he thought that these were 

the two major operations most characteristic ot g, however, 

the structure ot intellect model presents three distinct 

abilities tor "educing" or cognizing relations, one for each 

kind ot Gontent; figural, s1Dlbolic and semantic. To Thurstone 

as well asto Spearman, intelligence seemed to be tirst and 

foremost a cognitive tunction, by Speannan to be accounted 

tor by a single all-pervasive factor, by Thurstone by a 

number of tactors. But in the structure ot intellect model, 

cognitive abilities are located in a limited number of cells. 

Burt's tirst major bifurcation and Vernon's tirst major 

bifurcation between v : ed and k : m major group tactors 

are in a way parallel to the distinction between sanantic 

and figuraI categories ot information. Vernon's further 

bifurcation under v : ed between verbal and numerical is 

parallel to the structure of intellect distinction between 

semantic and symbolic information. Comparisons between 

previous models of intellectual abilities and the structure 

ot intellect model indicate the narrowness ot the former, ~d 

the rich possibilities that the hypothesized factors in the 

model offer tor more complete and more meaningtul assessments 

ot the intellect of persons. Since the formulation of the 

structure of intellect model, a number ot tactor ~alyses 
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haye been directed toward testing abi1ities hypothesized in 

the model which previous factor analyses have not Jet demon

strated. Additional factors have been found and located 

within the system. 

In 1958, Guilford added the behavioural content 

category to his structure of intellect model to account for 

statements made by E. L. Thorndike (1920) and others on 

"social intelligence". Spearman (19Z7) was speaking about 

the sarne aptitude area under the heading of "psychological 

relations". Behavioural cognition ls but one of the fi ve 

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 oper~tions, tbere are the 

bebavioural memory and the behavloural evaluationoperations. 

Tbe tbeory suggests that information regarding behaviour is 

also in the form of th$ six kinds of products tbat apply 

elsewhere in the structure of intellect, including units, 

classes, relations, systems, transformations and implications. 

Hence, 30 abillties in tbe 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 

bebavioural products. Tbe following chapter will be devoted 

to this aspect. 
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CHAPTER III 

THE DEVELOPMENT OF IDEAS ABOUT COGNITIVE BEHAVIOURAL PRODUCTS 

The behavioural content area ls the most recently 

eYolyed category ln Gullford's structure of Intellect modela 

Renee, compared wlth other areas ln the S. l mOdel, It ls 

the 1east supported category. 

The study of cognltlve behavloura1 abllltles ls 

rooted ln much ot the research work done on the expresslons 

of the human face. Slr Charles Bell, whose "Essay on the 

Ana tomy of Expresslon" was flrst publlshed in 1806, was the 

flrst to attempt a sclentlfic study ot emotions ln term~ of 

the muscles whlch produced the var10us facial expresslons. 

But 1t was really Darwln who first polnted the way for 

systematic study of the ability of people to judge facial 

expressions by using photo~raphs. This mode of approach was 
~ 

taken up by Feleky (1914) who posed for Tarious expressions 

and offered for judgment the photographs thus obtained, "to 

show what emotional states certain facial expressions do 

signify". She found that certain expressions were readily 

identlfied, while in the Case of others, confusions existed. 

Langfeld (1918), employing the pictures illustrated in 

RUdolph's book ln an investigation on the methods used by 

the subjeets in judging emotional expressions, concluded that 

suggestion eould influence the formation of the subjects' 

judgments. 
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The method ot presenting photographs Was used to 

a large extent du ring the following decade. RucimicK (1921) 

exper~ented with piotures ot a temale tace in the same waJ 

as Feleky, and attempted to de termine which ot the facial 

teatures, the ere or the mouth, tended to give the best clues 

tor interpretation. He found that next to the vhole face, 

the lower half ot the tace gave the best cues tor inter

pretation, then in order came the eyes, the lower half, the 

mouth and finally the nose and the lines about the nose. 

Landis (19~) designed an exper~ent for the purpose ot 

recording and analyzing tacial expressions ot various persons 

who were subjected to a controlled series of situations ot a 

more or less emotional nature. Such researches were extended 

by Frois-Wittmann (1930) who used a new and extensive series 

ot drawings and photographs in which he posed as a model. 

Seventy-two of the Frols-Wittmann portraits 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 involyements of the 

faces made possible the judged expressions obtained on them. 

Working 10 another direction, Gates (1923) studied 

group differences in ability to name facial expressions by 

obtaining judgments trom children of various ages, thus 

determining at what age the expressions becwne recognised. 
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Borin! mnd Tit_hener (1923) adapted Piderlt's 

"Geometry of Expression" for demonstrational purposes br 

using an "articulated Il profile. The model consi sted of the 

profile of a head, with various brows, eres, noses and mouths 

that could be fitted into place atter the manner of a puzzle 

picture. B1 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 variet1 of express

ions b1 an interchange ot 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 expressions 

more completely, ~~ilford and Wilke (1930) had a neW model 

built based upon the sa~e principles but presenting a view 

ot the tull face. BuzbJ (1924) experimented on six of the 

typical faces ot the Borin! mnd Titchener model, and the 

results of his ana1ysis showed that the upper part of the 

face, ere and brow, vere more important for correct judsœent 

ot facial expression than the mouth. Dunlap (1927) investi

gated, by means of photographs ot male and female subjects, 

the role, in facial expressions, of the ere and the mouth 

museles. The plan ot the studr involved the cutting of each 

picture into two parts, cutting horizontally through the 
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bridge ot the nose, so tbat the eres were on one part, the 

mouth on the other. In this way, it Was possible to make 
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a studr ot eres alone, or ot mouth alone, and to combine the 

mouth trom one expression with the eres tram another. His 

~esults, disagreeing with those ot Buzbr's, sbowed that the 

mouth musclos were predominantly the determining tactor. 

Interest 1n speech aS an 1ndicator ot personal 

eharacteristies has 1ncreased tranendously s1nee the 30's 

(Xramer 1963). Generallr, jud~ents ot .mot1on or other 

personalitr traits on the bas1s ot vooal eues alone tended 

to be 1naccurate with littl. agreement e1ther between judges 

or with a eriter1on. Eisenberg and Zalowitz (1938) who 

investlgated the problan ot judg1ng personal1ty trom express1ve 

movement br studying jud~ents of dominance-feellng from 

phonograph records ot volce, tound that judgments were made 
\ 

on the basis ot preconcelved not1ons which m1ght or m1ght not 
_. 

correspond to rea11ty. Sorne English exper1ments ot th1s nature 
" 

were reported by Pear (1931). Two tests using vocal stimuli 

had been constructed br O'Sul11van et al (1965) tor the purpose 

ot measurlng cognitive behavioural abi11t1es. However, the 

te~t3 "Intlections" and "Sound Mean1ng" were found to have 

low rellabll1 tiès, °dJld tUI'thezmore they showed no signiticant 

loadings on any tactor. 

One ot the earllest occurrence of the tenn "Soc1al 
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Intelligence" was tound in the writings ot E. L. Tbor.ndike 

(1920) who proposed the idea that there were three kinds ot 

intelligence; mechaniea1, abstract and social. The tirst 

was manitested by the individual's abi1itJ to manipu1ate 

objeots, the seoond bJ his abi1ity to work with sJmbols, an. 
the third bJ his abi1ity to deal with people. Social intelli

gence has since then been widely studied as a personality 

trait, rough1y eorres,onding to the domain ot person perception, 

empath,. or social awareness. Ample research evidenee is tound 

in a vast collection of personalit,. literature. But, there 

has been very litt1e precedent in research in the area ot 

social-inte11ectua1 abi1ities using taetor-ana1ytica1 proeedures, 

the kind ot investigation that is more direct1,. pertinent to 

this stud,.. 

Sch10sberg (1941) suggested a sca1e for judging 

tacial expressions, whieh he 1ater amp1itied (Seh1osberg 1952, 

Sch10sberg 1954). Woodworth (1954) a1so deve10ped sueh a 

seale trom a earetul examinatian ot the distribution ot judg

ments ot 100 subjeets working with 86 poses. Their work set 

a trend tor a growing interest in the determination and measure

ment ot what had been ea11ed empathie abi1it1 or social 

sensitivity. A number of studies were carried out with the 

alm ot provid1ng a measure of "predictive aceurac,.", that is, 

the abilit1 or the individual to predict responses ot another 

person. otten suoh specifie responses as answers to pSJcho-



10!1cal test items. Dymonj (1949) used this metbod ot soclal. 

perception assessnent to construct a seale tor the measure. 

ment ot empathie abili ty. ReGent attempts ha. employed a 

deYiational score when the subject tried to prediot an 

assoo1ate's response to questionnaire items. The ditt.rence. 

between the subject's predictions and the associate's actual 

responses vas taken as an empathy score, the smaller the 

deviation, the better the empathr score. There were alao 

attempts at controlling sim1larity, that is, s1milarity 

betveen the subject's predictions and his own responaes. 

This resulted in the deyelopment of the projection or the 

"l.ssumed Similal'llty" score (Fledler 1954). Hovever, Hastort, 

Bender and Weintraub (1955) vere ot the opinlon that the 

"reflned empathr score", which vas obtained after the raw 

empathy score was corrected for assumed s1mllarlty, was still 

an unsatlsfactory measure of empathle ablllty. 

The area of research whieh lncorporates the same 

conception of social intelligence as ln the present the sis 

i s that ooneerning the "indl vidual others Il • Bronfenbrenner, 

Harding and Gallwey (1958) made a distinction between the 

ability to make judgments about a generallzed other, for 

example, the average high school student, and the understanding 

ot the feelings of a given individual. Their hypothesis was 

that dlfferent abilltles were inyolved in interpersonal 

sensltivity and generalized-other sensitlvity. 
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Moss and Hunt had been working for several years on 

a statistical analysis of tests !1ven in industr1, and also 

tests given in edueational institutions with the atm ot eon

structing a more valuable device tor measuring this Inter

personal sensltivity whieh they called the "ability to get 

along wlth others". The George Washington Social Intelligenc~ 

Test, prepared by Moss, Hunt and Omwake (1949) consisted ot 

5 tests, the second ot which called tor "recognition ot mental 

states ot the speaker", the other tests being devised to 

examine judgment in social situations, memory tor names and 

taces, observation ot human behaviour and sense ot humour. 

The tirst report on a factor-analysis ot sooia1-

intelligence was by R. L. Thorndike (1936) who analyzed the 

sub-tests ot the George Washington Social Intelligence Test 

and also tive tests ot verbal content. He concluded that a 

verbal tactor would account for most ot the variances ot the 

social tests. Woodrow (1939) also tactor-analyzed the sub

tests ot the same soeial-intelligence scale in a battery with 

47 other tests of very heterogeneous nature, including &nong 

others, attention tests, tests ot musical ability, spatial 

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

extracted ten tactors, none saturated with the Social 

Intelligence Subtests. These sub-tests were tound to be 

loaded on factors defined br verbal or memory variables. 



Wedeck (1947) attempted to establish the existence 

ot a "psy.holo~ical ability" c11tferent trom 'Yerbal ability. 

By "psychological abillty" he meant an "ability to judge 

correctIf the teelings, moods, motivations ot individuals". 

He devised 8 tests tor his purpose. Using pictures trom 

paintings by we11-known contemporary artists tor tour tests, 

and using photographs ot popular film actors tor the titth 

test, he dev1sed social-situational prob1ems tor the subjeets 

to solve. The ana1ysis of these tests together with tour 

verbal and three ti~a1 tests yie1ded three tactors ; 

n~n, "'Y" a verbal tactor and "lJ'" which he identitied as a 

"psychologica1 tactor". Hence, he was rea11y the tirst to 

report a behavioura1 cognition tactor. However, Speannan 

in 1927, spoke about an aptitude area which he ca11ed 

"psycho10gical relations". Accordin~ to him, the essentia1 

process in'Yo1ved when a person went beyond his own inner 

experience to generate thoughts of other persons around him, 

was one ot educing psycho10gical relations. Speannan noted 

that thisSbi1ity to perceive and think of other persons could 

be effective1y measured by means of pictoria1 tests. He 

further noted that psycho10gical relations a1so entered into 

high1J abstract verbal tests, as in Ana10gy tests. The 

psychological relations tasks showed a correlation additional 

to that which was due to g , and aecording1y Spearman concluded 

that this was evidence of a special ability "broad enough to 

meri t being tested". 



Guiltord's earlier version ot the structure ot 

intellect model (1956) showed no indioation ot any tactors 

that mi!ht be re!arded as social intelligence tactors. But, 

because his aim in the research ot human intelligence had 

always been one ot explorin! the human mind as.tully as 

possible in order to unoover all the important abilities, he 

recognised the possibility of the existence ot tactors involved 

in understanding the behaviour ot others. Kence in 1958, 

Guiltord added the behavioural content eategory to his 

structure.ot intelleet model on a hJPothetical basls. Six 

cognitive behavioural product areas were hypothesized. Thus, 

he designated previous social-intelligence expertMents whi.h 

concentrated on "predictive accuracJ" as studylng C B l 

(eognition of behavioural implication) which Was only one ot 

a number ot intellectual abilities relevant to the understand

ing ot others. Guiltord was ot the opinion that the establish

ment ot the hJPothesis ot cognitive ôehavioural abilities would 

have important implications tor aIl those individuals who deal 

Most with other people; teachers, social workers, therapists, 

politiciens and leaders of other kinds. 

To the wri ter' s knowledge, the onlJ research. that i s 

related to the present stud,. is that by O'Sullivan et al (1965), 

whieh was based on the concept ot the understanding of 

individual others. The analysis aimed at identitying and 

measuringthe six cognitive behavioural products as hypothes!zed 



br the structure ot intellect model. For the purpose ot 

testing, twenty-three expe~ental tests were constructed 
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by O'Sullivan et al. Because tests using words had tailed 

to define tactors ot social intelligence in the past, a 

minimum amount of words were employed in those tests. The 

stimuli used were photographs, line-drawings, cartoons, . 

silhouettes, stick tigures, and tape-recorded sentences, 

sounds and intlections. The use ot such stimuli was based on 

an assumption that behavioural cognition might be aptly 

considered as the ability to understand the thoughts, feelings 

and intentions ot other people as manitested in discernible 

expressional eues such as facial expressions, vocal intlections, 

postures and gestures. Taft (1955) was among the many who 

criticised the use of non real-lite stimuli in social intelli

gence research. He claimed that the amotions pictorially 

portrayed were stereotypie rather than idiosyncrat\c and that 

the investigator of social intelligence was more properlr 

concerned with the latter. O'Sullivan, however, expressed 

her doubts about the significance of the breach between the 

communicative idiosyncratic expression and its stereotypie 

counterpart since the one was the basis tor the other. No 

doubt, the Ideal environment in which tÇ> test for social 

intelligence, is a real lite social situation with rea1 persons, 

as Thorndike (1920) had pointed out. But, the practical 

ditficulties involved in the construction ot a situational test 

make such a step uneconomical. Moreover, the factor-analytio 
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paradigm. would demand a very large SS11pIe ot examinees and 

several tests tOI' each tactor under investigation. For the 

sake or economJ, O'Sullivan round it necessarJ to devise her 

tests using less than lite-size stimuli. It Should be noted 

however, that Wedeck' s succeSSt- w1 th drawings and photographs 

of racial expressions and social situations was encoura~ng. 

Sarbin and HardJck (1955) reported that sChizophrenies were 

interior to normal persons in reading the behavioural inten

tions of stick ti~es. Knapp (1963) tound that mental

hospital patients were inferior to unhospitalised indiv1duals 

in detecting interactional behaviour in silhouette diads. 

Since tests using stick figures and silhouettes can dis

criminate between two groups assumed to be ditterent in social 

cognitive abilities, the swne maJ be expected ot photographs 

and drawings whieh are even les3 removed from real life than 

stick figures and silhouettes. 

Three approaches were used bJ O'Sullivan et al in 

their test construction work. The strategJ used MOSt often 

was to construct a behavioural-cognition test bJ analogJ ~ith 

an existing structure of intellect test in another content area. 

For exemple, in a measure of CHU (cognition of samantie units), 

the exmninee was to indicate understanding of the meaning of 

the given word by choosing, from among several alternatives, 

the one word that means about the sgme thing. In devising a 

test of CBU (cognition of behavioural units) the swne test 
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tonnat was used, but with stimuli appropriate to the behavioural 

eontent area. As the test constructors themselves hai recog

nised, in a~~ering too closely to a test-construction paradi!D 

that only paralleled tests detinib8 other factors, some other 
. . 

relevant abilities, if any, would be prevented trom emerging. 

The second method ot test construction was &lso tinnly rooted 

in the structure ot intellect theory. Eaoh factor in the 

model has a trigram symbol that stands tor its unique combina

tion ot operation, content, and product, symbolized in that 

order. A test eoulà be constructed on the basis ot the nature 

ot the tactor as indicated by the trigrmn. For exmnple, CBR 

(cognition ot behavioural relations) means the ability to 

understand social relationships. A suitable test ot CBR might 

be one that require the comprehension ot a variety of diadic 

relationships. The third strategy ot test construction was to 

tirst eonceptualize behaviour that was socially intelligent in 

a oontext other than that ot the structure ot intellect, and 

then to fit such behaviour into a test tormat consonant ~th 

the model. An exemple ot this third approach was a test ot eBT 

(cognition ot behavioural transtol'Blation) called "Who Said It"? 

which was an attempt to detine humour as a behavioural ability. 

In choosing the reterence tactors trom which to 

distinguish the hypothesized behavioural-cognition d~en8ions, 

two strategies were used. The tirst one was to hypothesize 

what non-beha~ioural abilities might be assessed by the 
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experimenta1 tests. Examp1es ot reterence tests chosen on 

this basis were measures of NMU, concept naming; IMS, semanti. 

ordering DMU, ideational tluency; DMT, originality; CFU, s,eed 

ot ti~ural c1osure; CFa, comprehension of tigural relations; 

and NFT, tigural redetinition. Tbe second method ot selectin~ 

reterence tactors was dietated br the need to demonstrate that 

the six behavioural-cognition tactors were tactorially independ

ent of other structure ot intellect factors having two para

meters in canmon w1 th them. On th1 s b asis, Marker tests tor 

the reterence factors ot CMU, verbal comprehension; CMC, 

verbal classification; OMR, verbal relations; and CMI, con

eeptual toresight or sensitivity to problems, were selected. 

The results of the study br. O'Sulliyan et al eontined 

to eleventh grade students established the existence of the 

six separate cognitive behavioural products. In addition, the 

investigators ot the study recanmebded the tollowing tests on 

the basis ot their reliabilities and factor saturation: 

Faces, with a loading of.40 and reliability ot .31, and 

Expressions, with a loading ot .36 and a reliability ot .64, 
are CBU tests; Expression Grouping, with a loading ot .59 and 

a reliability of .62, and Picture Exclusion, with a loading ot 

.41 and a reliabilitr ot .34 are cac tests; Social Relations, 

with a loading ot .50 and a reli8bility ot .29, and Silhouette 

Relations, with a loading of .40 and a reliability of .45, are 

CBR tests; Missing Pieturee, with a loading of .58 and a 
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reliabillty of .53, and Hlssing Cartoons, with a 10ading 

ot .52 and a re1iabilit1 ot .77, are CBS tests; Picture 

Ex change , with a 10ading ot .51 and a re1iabi1itJ ot .43, 

and Social Translations with a leading ot .51 and a 

re1iabi1ity ot .86, are CBT tests; Cartoon Predictions, with 

a loading ot .55, and a re1iabl1ity ot .79 is a CBI test. 

TenoP1r (1967) had subsequentl1 used six ot 

those tests tn a Calitornia schoo1 Which had records ot 

students' scores on the Schoo1 and Co11ege Abi1it1 Tests 

(SCAT) and the Sequentia1 Tests ot Education&! Progress 

(STEP). 

Gui1tord's work (1966) included revised torms 

ot the following six tests: Cartoon Predictions, Expression 

Grouping, Missing Cartoons, Social Translations, Missing 

Pictures and Picture Exchange. Based on scores tram those 

six tests, Gui1tord produced some C- scale nonns. 
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CHAPTER IV 

RESEARCH DESIGN AND METHODOLOGY 

The major purpose or the present study is to provide 

further evidence for the validation or the construct or eog

nitive behavioural products, using a population or eighth 

graders. As vas pointed out in the last chapter, O'SUllivan 

et al's experimental groups consisted or high school students 

or the eleventh grade. o 'Sullivan had mentioned that further 

research needed to be done on a dirferent kind of population 

or on populations or a dirferent age group in order to aon

firm the hypothesis about cognitive behavioural abilities. 

For the purpose of this study, a younger population or eighth 

graders has been chosen. This chapter will detail the kind 

of cognitive behavioural tests used in the experiment, and 

outline the strategies adopted in selecting the reference tests. 

Compared with other araas in the structure or 

intellect model, the characteristics of the behavioural 

content area are less vell known particularly in relation to 

the fact'or or age, al though 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 

or cognitive behavioural products. 
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The present study was able to make use ot the 

expertmental tests ot Guiltord, O'Sullivan and de Mille, 

released specitical1y tor research purpose. The character

istics ot these exper1mental tests werei they were short 

tests, and they had low reliabilities. It will be recal1ed 

that Thurstone's (1938) method ot test construction was tirst 

to tind the genera1 nature ot the most important cognitive 

and conative primary traits br means ot group procedures, 

and then to design more refined tests to teature the primary 

factors that have been tound br the group methods. 

Por the purpose ~t this study, it will be necessary 

to carry out an item analysis ot O'SullivBn et a1's tests at 

grade eight level. Such analyses are usual1y carried out to 

tind out the kind of items that can be used in longer, more 

reliable forms of the test. They are also carried out on a 

pool ot items designed to measure individual ditferences on 

an intellectual ~actor known to existe It will be seen that 

the inclusion of item analyses runs counter to both ot the 

toregoing principles. In a pre1iminary investigation ot this 

kind, however, item analysis becomes important both for 

improving the experimental version and in relation to establish

ing the existence of an intellectua1 factor of the kind hypothe

sized. 
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In summary, we are concerned wlth establlshlng a 

eognltive behavloural dlmenslon at the elghth grade level. 

Su!gestlons relatlng the dlmenslon to a theory ot teachlng, 

and for the conductl .. of preltmlnary work toward ~proved 

tests ot the dlmension (if its existence ls deœonstrated)~ 

will be indlcated. 

Hrpotheses 

The following hypotheses will be tested : 

Hl Mean scores on the cognitive behavioural product 

tests will increase with age. 

H2 The reliability ot sub.tests will lncrease with age, 

but the rellability will generally be low. 

B3 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 ot experimental tests 

As has already been noted, it is neither pOSSible 

nor desirable to repllcate fully the work of O'Sullivan et al 

with a younger population and to construct new cognitive 

behavioural tests for the purpose of this study. The writer, 

using volunteers as exruninees, ~aS able to make use of the 

experimental version of O'Sullivan et al, released specitically _ 
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tor research purpose. However, . the present study was l~ited 

largelr to an investigation ot the four categories of CBC 

(eo!nitive behavioural classes), CBS (cognitive behavioural 

systems), CBT (cognitive behavioural transtormations) and 

CBI (cognitive behavioural implications). The following 

tests were recommended on the basis of the size ot factor 

loadings : 

œc 

CBS 

CBT 

Expression Grouping 

Missing Pictures 

Missing Cartoons 

Picture Exchange 

Social Translations 

Cartoon Predictions 

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 ot 

the eighth graders were higher than chance scores j higher 

mean scores being evidence that some kind of abilities existed. 

Then, to distinguiSbthe hypothesized cognitiYe behavioural 

dimensions, it was neoessary to use relevant reference tests 

as Marker tests. 

Selection or Rererence Tests 

Two general strategies were used in selecting the reference tests. 
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1. The tirst strategy was to choose tests wh1ch a number 

ot researchers had nypothesized to measure abilitles somewhat 

s~11ar to that assessed by the experlmental tests. For 

instance, Messlck and Damarln (1963) had fOUnd that persons 

better at an embedded-flgures task, slmilar to the task ln 

Hldden Figures, an NFT (convergence of tlgural transfor.matlons) 

Marker test, were superior at recall of soclal stlmull. It 

would sean usetul to ascertaln whether thls superlorlty existe' 

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

Since most of the behavioural tests used Tisual 

stimuli of one kind or another, it seemed desirable te ascertain 

whether anJ figuraI or spatial abilities were involved in 

taking them. WeIl known Marker tests used to detennine if 

this were the Case vere tests of speed of closure (CFU ~ 

cognition of figuraI units) and figuraI reasoning (CFR -

cognition of figuraI relations). 

2. The second strategy of deciding which reference factors 

to use was to separate the dimensions under investigation 

trom aIl factors having two of the three structure of intellect 

parameters in common. The differentiation of cognitive 

behavioural factors from semantic cognition factors seemed 

MoSt pertinent. On this basis, Marker tests for the reference 

factors of CMU, verbal comprehension, CMC, verbal classification, 

CMft, verbal relations, and CMI, conceptual foresight or 

sensitivity to problems, were selected. 
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O'Sullivan et al used at least three tests in 

establishing a tacto~. Howeve~, since it was not the aim 

ot this expe~imental design to n~e the tacto~s, but to 

eonfirm the existence of the d~ensions al~eady demonst~ated 

by O'Sullivan et al, it was not impe~ative to use three 

~efe~nce tests for each danonst~ation. In addition, severe 

limitation on testing time and the nôn-availability of 

established ~ere~ence tests at the eighth grade level also 

played a part in ~educing the numbe~ of refe~ence tests 

selected. 

The reterenee tests seleeted on the basis of the first 

strategy we~e as follows : 

Concealed Wo~ds Test 

P~og~essive Mat~ices 

Squares Test 

Hidden Figu.~es 

Alternate Uses 

( CFU) 

(CFR and CFT) 

(CFT) 

(NFT) 

(DMI) 

!he ~eference tests seleeted on the basis of the second 

st~ategy were as follows : 

The vocabulary test of the Henmon-Nelson Tests of Mental 

Abili t,. (CMU) • 

Mill Hill Vocabulary Test, part A (CMU) 

Mill Hill Vocabular,r Test, pa~t B (CMC) 
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Mathematles Test (CMS) - The weIl known reterenee tests 

tor OMS are Mathematical Reasoning and 

Ship Destination. But Ship Destination 

Apparatus Test 

.? 

ls not suitable tor grades below el.ven. 

(The experiment was planned at a tlme 

when the school board proposed to use the 

DAT test, one sub-seore ot which is 

Mathamatical Reasonln~. Sinee the DAT 

has not Jet been admlnlstered, It has 

beeame neeessary to delete thlsreterence 

test) • 

(CMI) 

Intormation about the majoritJ ot these tests is 

giTen in the Manual tor Kit ot Reference Tests for Cognitive 

Factors. (French, Ekstrom and Priee, 1963). The Squares 

Test and Progressive Matrices Test are Engllsh tests whose 

factor compositions are given br Vernon (1950). 

The sub-tests ot the Progressive Matrices test 

were J!s~d as separate tests $ The sub-tests were tlmed 
O· •• .............,. . 

separately aecording to arbitrarily set time-limits; three 

minutes tor Set B, tour minutes tor Set C, tive minutes tor 

Set D and six minutes tor Set E. The tollowing rationale 

would applJ. 
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~ 

Aocept1ns the practic. adopted atter 1940, many 

testers have adm1nistered the test Wlthin the giyen time

limit ot twenty minutes, but without s.parate t~ing tor 

each sub.test. Nevertheless, attanpts at analysis by sub. 

test particularly B, C, D and E were made by Vernon (1950), 

Banks (1949) and Keir (1949). Their analyses showed that 
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the sub.tests had ditterent loadings. The time-1~it imposed 

and the small number ot items in Set E might well have caused 

Vernon to list Sets D and E together. Gabriel (1954), using 

Israeli anDJ recruits and a ditterent method ot analysie, 

wou1d have s.parated Sets D and E. lteir suggested a d!yision ... 
of the sete into two main groups; Sets C and D whieh were ot 

medium comp1exitJ cou1d torm one group, while B and E which 

were either exceptionslly simple or exceptionslly intriaate ~ 

could form another sroup. Keir also suggested a division 

ot the sets on another basis; Sets C and E which were solved 

Most readi1J by a "srnthetic" or "intuitive" procedure, 

could be grouped together, whi1st Set D which was solved 

Most readily br an "analyti cal " and e\!'en a ,,:,orb!llized pro-

cedure could perhaps bd çouped together with Set B. Follow. 

ing Meeker t s (1965) procedure tor exem1ning items in terms 

ot the structure ot intellect model, it is hJPothesized in 

the present study that Set B will be mainly a measure ot CPR, 

Sets C and D will probably be a me asure ot CFT and NFR, and 

Set E will be a measure ot EFT and NFT. The total. score is 
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IIlOst 1ike1J to be a lIleasure ot CFa and CPT. 

In summarr th~retore, the tour sub-tests vere 

used as separate reterence tests with separate time-11m1tei 

A total score was a1so arriTed at on the arsument that a 

total score obtained under these conditions was no less 

meaningtul than the part scores obtained wi thin an i.n

clusive time-lfmit. 

It is hypothesized in the present studJ that the 

two parts A and B of the Mill Hill VocabularJ test mea~re 

ditferent factors. Part A, Which is a vocabulary test, has 

been hypothesized to measure CMU, wb11st Part B whieh is a 

synonyms test, has been hypothesized to measure OMO. 

Test Administration 

Arrangements were made to secure the co~operation 

of a school principal and teachers in order to enab1e the 

writer to administer the six experimental tests to 182 

.i~th graders. Since the school only allowed Itmited access 

to the students, not 811 the eighth graders who took the 

experimental tests were aTal1able during the second testing 

session when the reference tests were administered. Complete 

data was available on onl,. 102 eighth graders. 

Treatment ot the data 

1. Scoring - Item responses tor sll.the cognitive behavioural 
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tests vere key-punched and veritled on IBM 

cards, vhllst the subjects f responses to eaCb 

reterenee test were scorei by hand aecording 

te the rational ker-

Statlstieal analysis : 

a) The distribution ot total scores ot each 

ot the six experimental variables vas 

checked to asoertain whether lt vas normal11 

- 41stributed. 

b) Reliabillty ot sub-tests vas calculated. 

c) Means and Standard Deviations vere computed 

for all part and for aIl total test scores. 

d) Item versus sub-test total score carrela. 

tions vere obtained ter all sUb.tests • 

• ) Optimum test lengths were forecast for 

reliabilit1es ot .90. 

t) Pearson Product Moment Correlation Coe!!i. 

c1ents vere obtained betveen sub·tests and 

reference tests tor Gra4e 8, and were entered 

into a matrix tor tactor analys1s. 

g) Matrices ot correlations were computer

ana11sed into 4 Principal component analysis. 

The tactor load1ngs ot the tirst tive tactors 

vere scrut1nized to see vhether a tactor 

interpretation based upon the signs ot the 

tactors vas possible. 
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A Tar~ax rotation was then performed on the tirst

tour extracted factors. 

h} An exanination ot the tactor structure vas a1so 

attempted br meana ot the "coetfi8ient ot belon!

iDg". (Holzinger and Barman, 1941). 

(Statistical analrsis procedures (a) - (d) were 

obtained tbrough the CAGO pro gram ot the McGill computing 

centre. The tactor analysis and rotation procedure were 

performed by standard computer programmes). 

FinallJ, orthogonal rotations ot axes, two at a 

time, were pertormed by hand, in an attempt to produce a 

structu~e in contorm1ty with Guiltord's hypothesis. 



CBAPtIB y, 

BBSUL!8 

lable 1 

festconstaD'! tor th! six e!2e~eD'al te.'s 

"'ber Xe. StandaJ'd a ... _ •• I:U2 

ot hYiatioD Sa&»-tests It ... 

1. ~rtoOD Predictions 30 19.462 , .. 438 · -0.999 2. 

2. Social !rans1at1oDS 24 14;505 4.-542 -e.'9"30 ...,0. 

,. JU.ss1ng cartoons 28 15~'147 4.425 · -0.254 -0 .. 

4.' Expression GroupiDg ~ 15~593 '.626 · ,0.064 o. 

5. 18 7.945 2.'369' · 0.124 0., 

6. I1ssing Pictures 20 10.-165 2-.786 -0.202 -0.-

rOfAL l~ 8'.'418 13.'326 -0.266 -O." 

• s:: .182 

(K) .. K.der Bichardson Fomula 20. 



.,.~.' . 

IAPtQ y, 

msur.t8 

~abl. 1 

~or 'lih! slx e;gaNen'lial t •• ts 

"'ber X •• StandaJ'd ' a ... _ •• l:uno.1. leUabill 'li7 
ot hY1a~ion l'Ii ... (1:). 

llct10DS 30 19.462 , .. 438 -0.999 2.047 0.621. 

;lat10ns 24 14;505 4.-542 -e.'9"30 -,0.2'2 0.809 

,oons 28 15~'147 4.425 · -0.254 -0-.482 0 .. 710: 

~roupiDg ~ 15~593 '.626 · ,0.064 Oi?7l 0.559 

mlg8 18 7.945 2.'369' · 0.124 0.045 0.294 

,ures 20 10.-165 2-.786 -0.202 -0.-401 0.452 

l~ 8'.'418 13.'326 , -0.266 -0."766 O.8l6 

tichardson Fomula 20. 



The totàl-score dlstributlons ot the slx exper

mental variables are ln general negatl vel,. skewecl. '!'Wo 

ot the dlstrlbutlons, 1 and 2 are markedl,. skewed. 

Distributlon 1. shows a marked lturtosls. 
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The rel1abll1t,. ot the six sub.tests ls ln general 

low. Tests 2 and 3 are the on1y tests whlch have a rellab

I11ty that approaches the conventlona1 standard. It the 

slx sub-tests were to be presented as a slngle-test wlthout 

separate tlme.llmlts, the reliabl11t1 would be higher, and 

approach a conventlona1l1 acceptable value. 

Bach Mean score Is slgnltlcant1y dltterent trom 

zero. The t test reyeals that each Mean score is slgnltl

cant1y ditterent trom the chance Mean scores, these beln! 

10 ln test 1, 8 ln test 2, 7.5 in test 3, 6 in test 5, and 

6.7 in test 6. The hlgher mean scores wou1d be evldence 

that each test measures some klnd ot ability O~ abillties. 

Renee, It ls now appropriate to present thls evldence in 

eonjunctlon with the data obtalned by other Investigators. 
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Table 2 

Mean scores tor ditferent grade 1eTela 

n = 182 n = 266 n = 219 n = 17. 

8th Grade 
'1 

9th Grade 

1. Cartoon Predictions 19.46 

2. Social Translations 14.51 

3. Missing Cartoons 15.75 18.90' 18.83 . 19.12 

4. Expression Grouping 15.59 

5. Picture Exchange 7.95 9.56" 9~53 9.52 

6. Missing Pictures 10.16 

Picture Exclusion 12.68 " 12.72 12.58 
Retlections 9.78 . 9.69 9.98 
Silhouette Relations 14.14 . 14.09 14.14 

1. Tenopyr, M.L. 1967. 

2. Guiltord J.P. 1966. 

3. 0'Sul1ivan et a1.'1965. 
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Table 2 

, scores tor ditferent srade 1eTels 

n = 182 . n = 266 n = 219 n = 173 n :1 266 n = 240 
.. 

8th Grade 9th Gradei 10th Grade2 . 11 th Grade3 

ons 19.46 20.9 22.6 

ons 14.51 14.8 17.5 

15.75 .18.90' 18.83 . 19.12 18.9 21.9 

1ng 15.59 19.1 20.2 

7.95 9.56" 9~53 
. 

9.52 9.6 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 

ions 14.14 . 14.09 14.14 14.1 

>6. 
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The Mean scores·obtained for the tests listed 

increase with age. Therefore it can be concluded that pro

bablr these are tests ot intelligence measurtng some intell

ectual entities. It should be noted that there is some 

overlap between the three sats ot data obtained by Tenoprr. 

The tirst set ot means are obtained on the total sample ot 

266 subjeets; the second set ot means are obtained on 

sUbjeots having taken the regular World History Course, and 

the third set ot means are obtained on subjects haTing taken 

regular English Course, in a giTen Calitornia school. 

It should be noted that the six tests use4 br 

Guilford on the tenth grade children are revised test for.ms. 

Following O'Sullivan's factor analysis, a number ot minor 

changes have been made in the factored tests, based upon 

information she supplied. The changes include the reordering 

ot items to achieve better graduated item dit fi cult Y within 

parts of each test, the exclusion of a tew items from same 

tests, the addition of new items to one test, and the re-

duction of working-time limits in two tests. ~ 



rable ;, 

It .. ADalzs1a data for the six e!periaeDtal tests 

':~1'o1n~ Biser181. 
Correlation 

.00 - " .'09 

.10 - ".19· 

.20 - .29 

.:?O - .39 

.~40 - .-49 

.50 - .59 

.60 - .69 

1 
CanOOIl 

Predictions 
(It_ no.) 

15, 23, 

11, 25, 29, 

l, 3, 4, 6, 
8, 16, 18, 27, 
28, 30, 

2, 5, 7, 1', 
14, 19, 21, 24, 
26, 

9, 10, 12, 17, 
20,22, 

2 
So01al 

rranslat1oD8 
(It_ DO~) 

12, 

17, 23, 24, 

11, 16, 22, 

4, 7, 8, 20, 

10, 

5, 6, 9, 13, 
18, 19, 

l, 2, 3, 14, 
15, 21, 

;, 
H1saiq 
cano ... 
(It __ .) 

14, 

8, 27, 

1, l" 15:, 
25, 28, 

2, 4, 5, 7, 
11, 19, 20, 
21, 24, 26, 

3, 6, 10, 12, 
16, 17, 18, 
22, 2', 

9, 

4-
Bxpresa10a 
·aro·P1DB 
CIta 110.) 

3, 11, 24,3 

l, 5, 8, 9·, 1." 14, 15, 
20, 21, 25, 
27, 28, 

2, 4, i, 7, 
16, 17, 19, 
29, 

2', 



Le ;, 

l for the six e!pertaeDtal tests 

1 
CanOOIl 

~redict1oDS 
(lt_ no.) 

L5, 23, 

Ll, 25, 29, 

l, 3, 4, 6, 
l, 16, 18, 27, 
!S, 30, 

~, 5, 7, 1', 
.4, 19, 21, 24, 
~6, 

l, 10, 12, 17, 
!O,22, 

2 
Sooial 

translatioDS 
(lt_ DO~) 

12, 

17, 23, 24, 

11, 16, 22, 

4, 7, 8, 20, 

10, 

5, 6, 9, 13, 
18, 19, 

l, 2, 3, 14, 
15, 21, 

. ;, 
H1ss1q 
cano ... 
(It __ .) 

14, 

8, 27, 

1, l', 15:, 
25, 28, 

2, 4, 5, 7, 
11, 19, 20, 
21, 24, 26, 

3, 6, 10, 12, 
16, 17, 18, 
22, 2', 

9, 

4-
Bxpresaloa 
,aro·P1DB 
CIta 110.) 

3, 11, 24,30, ' 

l, 5, 8, 9" 12, l', 14, 15, 18, 
20, 21, 25, 26, 
27, 28, 

2, 4, i, 7, 10, 
16, 17, 19, 22, 
29, 

2', 

8, . 

1. 2, 
10, l 
1', l 
18, 

" ti, 16, 

7, . 



• six 8IEer1aeDtal tests 

l 
tU 
t.) 

!g, 

6, 
~, 27, 

l', 
~, 24, 

1 17, " 

2 
Sooial 

!l'aDSlat1oD8 
(It_ DO~) 

12, 

17, 23, 24, 

11, 16, 22, 

4, 7, 8, 20, 

10, 

5, 6, 9, 13, 
18, 19, 

l, 2, 3, 14, 
15, 21, 

, 
Hisaiq 
cano ... 
(It __ .) 

14, 

8, 27, 

l, l', 15:, 
25, 28, 

2, 4, 5, 7, 
11, 19, 20, 
21, 24, 26, 

3, 6, 10, 12, 
16, 17, 18, 
22, 2', 

9, 

4- 5 
Bxpresaloa Pichre, 
'Gro·P1DB 

BXùaD,_ 

CIta 110.) (lt •• ~~) 

3, 11, 24,30, 8, . 

l, 5, 8, 9" 12, 1. 2, 4, 5" 
1.', 14, 15, 18, 10, 11, 12, 
20, 21, 25, 26, l', 15, 17, 
27, 28, 18, 

2, 4, i, 7, 10, " ti, 9" 14, 
16, 17, 19, 22, 16, 
29, 

2', 7, . 



e.t. -
, 4- 5 6 

Hissiq Bxpresaloa Pichre, 1l1.alag 
cano ... ,aro.piDs BXùa ••• Plotaree" 
{It_ -.l CIta -.l (lt •• ~~) (It. ao.-). 

14, 8, lO, '20, 

4, 8, 27, 3, 11, 24,30, 8, . 3, 4, 5, 9, 
11, 13, 14, 
15, 19, 

2, l, 1', 15:, l, 5, 8, 9" 12, l, 2, 4, 5" 6, 16, 17, 
25, 28, 1.3, 14, 15, 18, 10, 11, 12, lB, 

20, 21, 25, 26, l', 15, 17, 
27, 28, 18, 

20, 2, 4, 5, 7, 2, 4, i, 7, 10, 3, ti, 9" 14, l, 2, 7, 
11, 19, 20, 16, 17, 19, 22, 16, 12, 
21, 24, 26, 29, 

3, 6, 10, 12, 23, 7, 
16, 17, lB, 
22, 2', 

L3, 9, 

L4, 



49 

It is recogn1sed that the point bis~rial corre

lations are lower than the corresponding biserial correla

tions, and a point biserial eorrelation ot .30 is general11 

a~ed at. Based on this kind ot eriterion, theretore, it 

would be necessary to improve the tollowing items in the 

various tests in order that they be made more suitable tor 

eighth grade children. 

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

Test 4. items l, 3, 5, 8, 9, 11, 12, 13, 14, 15, 18, 20, 

21, 24, 25, 26, 27, 28, 30. 

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

Test 6. items 3, 4, 5, 8, 9, 10, 11, 13, 14, 15, 19, 20. 

The 10w re1iabi1ity ot the six tests has been noted 

ear1ier. In order that the re1iabi1ity shou1d be as high as 

.90, the tests must be 1engthened as to11ows :-
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Table 4 
Test lengths for criterion reliability of .90 

Sub-tests Test Length Forecast 

1. Cartoon Predictions 5.5 
2. Social Translations 2.1 

3. Missing Cartoons 3.7 

4. Expression Grouping 7.1 

5. Picture Exchange 22.0 

6. Missing Pictures 11.0 

The test length forecast was obtained by using the 

Spearman-Brown formula: 

n = 
rnn(l-rll ) 

rll (l-rnn ) 
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Tbe test most susceptible to improvement througb 

1engthening wou1d be test 2, whi1e the test 1east susceptible 

to improvement througb lengthening would be test 5. 

The six expertmenta1 tests in their present torm 

are tar from being suitable to eighth grade chi1dren. It 

the "tests were to be ot anJ practical value a~ the eigbth 

grade 1evel, in ter.ms of re1iability and va1idity, a good 

deal ot work wou1d have to be done on them. On the basis 

ot tbe findings so tar obtained, Social Translations seems 

to be a test Most suitab1e for improvement. 

Reference tests were inc1uded in the battery ot 

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

For an n of 102, a11 correlation coefficients of 

less than .195 are non-significant at the .05 leve1. 

(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 

ot inte1lectual 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 

exp1anatory concept for this matrix. 



S2 

Table S 

Cerrelation Hatrix (22 'Yariables) 

Variables 1 2 3 4 5 6 7 8 9 10 - - 11 12 13 14 

1. Cartoon Predictions 

2. Sooia1 Translations 

3. 'Mis sing Cartoons 

4, Expression Grouping 

5. Pieture Exehange 

6. Misstng Pictures 

7. Squares Test 

8. Hidden Figures A 

9. Hidden Fi!UI-es B 

10.Coneealed Words A 

1l.Concealed Words B 

l2.Vooabulary A 

13.Vicabu1ary B 
-

14;Alternate Uses 

l5.Apparatus Test 

l6.Henmon Nelson 

17. l. Q. 

l8.Progressive Matrices Total 

19.Matrix B 

20.H·atrix C 

2l.Matrix D 

34 42 12 34 21 

37 23 38 21 

19 41 39 

19 08 

21 

22.Matrix E 
(Note - Decimal points' omitte4) 

24 00 

14 12 

30 08 

10 11 

13 15 

/23 03 

10 

.0S 07 ' -07 11., 18 16 

07 03 OS 20 27 21 

18 -10 -03 11 17 09 

l~ ';'09 -15 27 33 11 

17 oS 01 15 13 01 

.08 -06 03 16 .. 03 25 

19 .09 -00 18 18 27 

46 -03 00 02 15 -04 

-08 06 05 14 ~04 
23 -03 05 00 

01 -07 -02 

48 23 

13 
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Table S 
~~ 

Correlation Hatrlx (22 'Yarlab1eal 

1 2 3 4 5 6 7 8 9 10' .11 12 13 14 15 16 

ions 34 42 12 34 21 24 00 .0S 07 ' -07 11., 18 16 21 28 

;iODa 37 23 38 21 14 12 07 03 OS 20 27 21 13 38 

la 19 41 39 30 08 18 -10 -03 11 17 09 03 30 

.ping 19 08 10 11 1~ -09 -15 27 33 11 11 28 

:8 21 13 15 17 oS 01 15 13 01 14 20· 

a /23 03 .08 -06 03 16 .. 03 25 05 31 

10 19 .09 : -00 18 18 27 14 32 

A 46 -03 00 02 15 -04 -14 19 

B -08 06 05 14 ~04 -05 20 

A 23 -03 05 00 05 -01 -

B 01 -07 -02 -15 -10 _ 

48 23 14 55 

13 12 52 

42 31 

20 

;r1, ces Total 

,te - Decimal points' omitte4) 
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Table S 
~~ 

Correlation Hatrlx (22 'Yarlab1esl 

1 2 3 4 5 6 7 8 9 10' .11 12 13 14 15 16 17 18 

ons 34 42 12 34 21 24 00 .0S 07 ' -07 11., 18 16 21 28 2$ 17 

ODS 37 23 38 21 14 12 07 03 OS 20 27 21 13 38 35 2~ 

19 41 39 30 08 18 -10 -03 11 17 09 03 30 26 39 

ing 19 08 10 11 1~ ~O9 -1$ 27 33 11 11 28 27 20 

21 13 15 17 oS 01 15 13 01 14 20' 21 20 

/23 03 .08 -06 03 16 .. 03 2$ 05 31 25 28 

10 19 .09 : -00 18 18 27 14 32 33 43 

46 -03 00 02 15 -04 -14 19 214- 18 

-08 06 05 14 ~04 -0$ 20 26 35 

A 23 -03 0$ 00 0$ -01 -04 14 
B 01 -07 -02 -15 -10 -09 03 • 

48 23 14 55 52 14 

13 12 $2 $8 17 

42 31 30 20 

20 25 21 

93 37 

37 

iees Total 

~e - Decimal points' omitte4) 
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Table S 
~~ 

~n Hatrlx (22 'Yarlab1eal 

3 4 5 6 7 8 9 10' .11 12 13 14 15 16 17 18 19 20 21 22 

~2 12 34 21 24 00 .0S 07 ' -07 11., 18 16 21 28 2$ 17 04 ·02 18 19 1 

17 23 38 21 14 12 07 03 OS 20 27 21 13 38 35 2~ 11 08 07 2JJ 1 

19 41 39 30 08 18 -10 -03 11 17 09 03 30 26 39 12 16 24 .,./40 ! 

19 08 10 11 1~ ~O9 -1$ 27 33 11 11 28 27 20 02 09 22 18 

21 13 15 17 oS 01 15 13 01 14 20' 21 20 01 07 2l. 21 

/23 03 .08 -06 03 16 .. 03 2$ 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 -04 -14 19 214- 18 01 11 -02 28 ! 

-08 06 05 14 ~04 -0$ 20 26 35 08 34 00 41 1 

23 -03 0$ 00 0$ -01 -04 14 02 10 13 12 

01 -07 -02 -15 -10 -09 03 -01 08 -23 16 
48 23 14 55 52 14 07 -01 22 10 

13 12 $2 $8 17 11 06 17 12 

42 31 30 20 11 0$ 25 12 

20 25 2l 15 02 18 18 

93 37 27 10 31 28 

37 25 11 28 31 

49 71 62 74 1 

19 24 06 

30 39 

18 

Ln ts' oml ttea) 
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Unitles vere tirstentered in the diasonaJ., vhich 

allovs the aMergence ot as MaDJ tactors as there are test 

Ta1'iables. By an Iterative process, using the nev canmunal

ities in the diagonals, the tollovlng tinal diagonal entrles 

vere selected tOI' an analysis into tever than n tactors: 

0.371, 0.332, 0.563, 0.151, OQ352, 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, 0.196, 0.441, 0.420, 

0.536~ 

A principal camponent analysis yielded tour 

slgniticant tactors. However, tar purposes of interpreta

tion the tif th factor has been included in Table 6. 
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e Table 6 

Prinoi,alCOM!ODênt Ana1ls1s ~2 tactol'sl 

. Tests Fa.ters 

l II III IV Y 

1. Caftoon Pl'e41ctions (CBI) .386 -158 267 -3S4 086 

2. Social Translations (CBT) 460 -152 037 -308 174 

3 •. Missing Cartoons (CBS,CBU,CBI) 5.38 078 155 -493 -164 

4. Expression Group1ns (OBC) 357 -133 -071 -038 -120 

5. Pi.ture Bxehange (CBT) .391 -029 078 -438 -008 

6. Missing Pictul'es (CBS) 392 -038 286 -151 -127 

7. Squares Test (CPr) 486 074 078 013 ·047 

8. Hidden Figures A ' (RPr) 245 125 -466 -150 -016 

9. Kldden Pi!Ures B (NPr) 345 314 -578 -094 -078 

10.Conoealed Words A (CPU) 031 111 083 064 307 

11.Concealed Words B (CPU) ~8 162 -092 .079 331 

12.Vocabu1al'1 A (CMU) 447 -393 -087 154 046 

13. Vocabu1aI-1 B (OMC') 479 -353 -217 100 039 

14.A1ternate Uses (lMI) 353 -167 252 158 145 

15.A;paratus Test (CMI) 283 -128 259 131 181 

16.Renmon Nelson (CHU) 781 -426 -151 155 -008 

17. 1. Q. (CHU) 785 -416 -248 181 018 

16.Prosressive Matrioes Total 830 685 152 260 003 

19.Matrix B (CPU, 'cn ) 336 115 l"c ~.; 240 -077 

20.Matrix C (CP~, lFÏl ) 378 519 -050 149 .. 003 

21.Matrix D (CPIJ Ir! ) 504 106 334 201 -227 

22.Matrix E (IPT, nT ) 580 404 -132 -142 235 

(Note. Decimal Points omittea) 
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BJ including the titth tactor, oYer-tactorization 

would result. Table 7 lists the camnunalities ot the 

t1rst tour factors and the corresponding diasonal entrles. 
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'fable 7 
Communalities ot t1rst tourtactors 

Tests CC!IIDlllnalities Diasonal 

1~0 o~t III Il' T!tal Entr1es 
1. Cartoon Predictions 071 125 371 371 

2. So.1al Translations 212 - 023 001 095 331 331 

3. M1asins Cartoons 289 006 ·024 243 562 563 

4. Express10n Group1ns· 127 018 005 000 150 151 

5. Plcture Ex.hange 153 001 006 192 352 352 

6. Mi ssing Pictures 154 001 082 023 260 259 

7. Squares Test 236 00,$ 006 000 247 248 

8. Hidden Fi!Ures A 060 016 217 023 316 315 

9. Hlciden Figures B 119 099 334 009 561 560 

10.Conoea1ed Vorda A 001 014 007 004 026 026 

11.Concealed Words B 002 026 008 006 042 043 

12. Vocabu1ary A 200 154 008 024- 386 386 

13.Vocabu1al"1 B 229 125 047 010 411 411 

14.A1te~ate Uses 125 028 064 025 242 241 

15.Apparatus Test 080 01() 067 019 182 182 

16.H~on Nelson 610 181 023 02k 838 838 

17. l. Q. 616 174 062 033 885 884 

18.Pregressive Matrices Total 689 469 023 068 1.249 1.249 

19.Hatrix B 113 013 016 058 200 198 

20.Matrlx C 143 269 003 022 437 437 

21.Matrix D 254 011 112 040 417 417 

22.Matrix E 336 163 017 020 536 537 

Total 4.898 1.837 1.203 1.063 9.001 

54.4%'?!OJf.% 1~· .4% 11.8% 100.00~ 
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As oan be expe.teà, ta.tor l e,xpla1ns the larsest 

amount ot 'Yariane..In percentage terms, tactor 1 e%plains 

54.4 per oent ot the 'Yariance, tactor II 20.4 pel' cent, 

tactor III 13.4 per cent, and. tactor IY 11.8 ,8r cent. 

As is a1so expecteà, a1l the testsba'Ye positi'Ye 

lGadin~s en tactor 1 exeept test 11 which is Conoealed 

Words B. Tests 18 (Pro~ressive Matrioes Total), 17 (I.Q.) 

and 16 (.enœon Be1son) have the larg.st 10a41ngs on tactor l. 

The large loading that test 18 has (.83) no aoubt arises 

trom the way the score is clerived. English taetorists 

looking at this pattern woul. conclude that tbis is a measure 

ot g. But Gùiltord wouid deny the eXistenoe ot g on the 

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

Factors II, III, IV, and V are bi-polars. Tests 18 

(Progressive Matrices Total), 20 (Matrix Cl, 22 (Matrix E), 

and 9 (Hidden Figures B) have large loadings on tactor II, 

and these are contrasted with tests 16 (Heumon Nelson) 11 (I.Q.), 

12 (Mill Hill Vocabula1'1 A) and 13 (Mill Hill Vocabulary B). 

It can be concluded that tests with h1gbly verbal Gontent are 

contrasted with tests of figura! content. ane would expect, 

therefore, that tests 19 (Matrix B), 21 (Matrixl) and 8 

(Hidden Figures A) would also have high load1ngs along with 

tests 18, 20, 22 and 9, but they were shown to have no signi

ticant 10a41ngs. 
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Aeceptlns the conTentlonal ,ractlce of takins -

Into conslderatlon Qnly tactor load1nssthat exe.e. .30, 

tests 6 (MisslnS Plctures), 1 (Cartoon Predlctlons), 15 

(Apparatus Test) and 14 (Alternate Uses) 40 net haye su.tti. 

cient1y larse loadlngs on tactor III. .evever th.se tests 

and. test 21 (Matrlx D) May be contraste. vith tests 8 

(Ilàden Figures A) and 9 (HlddenFi!ures B). 

Tests l (Cartoon Prediotions), 2 (Soclal Trans-

1atlons), 3 (Mlssing Cartoons) and 5 (Plcture Exchange) 

which haTe s181litloant loadings on tactor IV, M81 be COD

trasted with posslblJ tests 18 (Progressive Matrlces Total) 

and 19 (Matrix 8). 

If factor V had aDJ sl!nifican.e at a1l, tests 10 

(Coneealed Words A) and Il (Concealed Words B) would seam 

to be its Marker tests. 

The factor pattern shows indications of what the 

slx experimental tests do not measure. The six tests have 

10ad1ngs on unrotated. factor 1. They are not inTolTed in 

the two eontrastlng groups ot factor 10ad1~s on factor II, 

the highlJ verbal loadtngs and the highlJ figuraI loadings. 

Tests 8 (Hidden Figures A) and 9 (Hldden Figures B) seem to 

be the marker tests tor factor III, and these are reterence 

tests for NFT. Hence the six experimental tests do not 
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measve .BPT. The factor loadinss on tactor IV Jiela turther _ 

endene"e supportiYe of the interpretation ot tactor II. 

Tests l, 2, 3 and 5 ao not measure abilities a.&lin! With 

tigural content. If factor T is Interpretable, it is a 

factor measured by marker tests 10 ana 11. TruJde two tests 

are referenee tests fol' CPU. This is again eYidenee support

ive ot the Interpretation ot tactors II and IY. Thel'efore an 

inference _an be made that substantial proportions of the 

variance ot the six experimental tests may be attributed to 

abilities other than those tJPieally assoeiate. with intell

eetual achieyanent. The ahilities measured by the six 

experimental tests are, probably, in term" of GU11tord l s 

model, distinct factors. On the basis of the above factor 

Interpretation, these factors may then be behavioural abilities. 

The non-signiticance of the rest of the factor 

loadings in the matrix makes turther analysis impossible. 

O'Sulliyan, using 52 test~, obtained 19 unrotated factors, 

18 of which were rotated in line wi th her hypothesiz,ed factor 

structure. Due to the greater number ot tests used and a 

larger and older population experimented on, she was Sble to 

extend her anallsis over more factors, though 18 factors trom 

52 tests is somewhat above expectation. She extracted hi!h.r 

eanmuna1ities for the six experimental tests although the test 

re11ab111ties were low : (A cammuna1ity yalue of .52 was 
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obtained. tOI' test l, .64 tOI' test 2, .82 tOI' test) •• 77 tOI' 
. . . 

test 4, .58 tOI' test 5, and .56 tor~jœst 6). O'Su1liyan 

obtatned all the 19 tactors that she hJpethesized in her stuàJ. 

The present studJ aims at .8Monst~ating the exist

enee ot tour cognitive behavioural factors (aBC, CSS, OBI 

and OBT) using a limited number ot experimental tests and 

reterence tests. G1yen the small number ot subjects, and 

the tact that the tests haye lov reliabiliti~s at the eighth 

!l'ade level, it would be impossible to get a clear, confirmation 

ot Guilford's hfpothesis. However, there are indications 

that the six experimental tests may be measures ot a specifie 

dimension dealing with behavioural eontâüt. 

For turther evidence, other methods must be r6sorteà 

to. Burt recommended the method ot scanning the sign patterons 

ot tests in order to know which tests could b e classified 

together. 
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e Table 0 
Pa.tol" Matrix (Slppattera ) 

Hnethesised Tests SIS n s 

!l'aotol"s 1 II III l' 

1. OBI Cartoon P,redictions + + 

2. OST So.lal Translations + + 

3. CBS,CBI,CBU, Mlsfiing C'artoons + + + -
4. CBC Expresslon Grouptng + - -
5. CBT Picture Ex~ange + + 

6. cas Missing Pletures + + • 
7. CPT Squares Test + + + + 

8. lIPT Hi •• en Figures A + + 

9. NPT Kldden Figures B + + -
10. cn Concea1ed Vorda A + + + + 

11. CPU ConGealed Worda B + - -
12. CHU Vocabulal"J A + + 

13'. OMC Vocabula1"1 B + + 

14. IMI A1ternate Uses + + + 

15. CM! Apparatus Test + + + 

16. CMU HeDllon Nelson + + 

17. CMU 1. Q. + + 

18. cm, en Progressive Matrices Total + + + + 

19. CPU"CJIB Matrix B + + + + 

20. CPI!, IFli Matrix C + + + 

21. CP! , DB Matrix D + + + + 

22. 1FT, 1ft Matrix E + + 
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Table 9 

D1str1bu~io. of test. bl S1ga Pattera 

81p Pattera !ests 

1. + + + + 7, 10, 18,19, 21, 

2. + + +- 3, 

3. ++-+ 20, 

4. +-++ 14, 15, 

5. +--+ 12, 13, 16, 17, 

6. +--- 4, 

7. + - + - l, 2, 5, 6, 

8. -+-- 11, 

9. ++-- 8, 9, 22, 

The first group consi~ts of tests vith figural content: 

Tests 7 (Squares Test, CFT), 10 (Concealed Vords A, CFU), 

18 (Progressive Matrices Total), 19 (Matrix B, CFU,CFR) and 

21 (Matrix D, CFT,.FR,). Test :3 (Missing cartoons) forma a 

group bl itself. O'Su11ivan has indicated that whi1e it is 

a measure of CBS, it has loadings also on CBU and CBI. lt 

is surprising ~hat Test 20, (Matrix C) Which 1s hypothesized" 

as a measure of CFT and IFR, does DOt be10ng to the tirst group 

but torms a separate group by 1tself. The fourth group consists 

of tests aeasuring s8mantic implication ab1lit1esl Test 14 
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(Alternate Uses) is a measure of DU and Test 15 (Apparatua 

Test) ia a meaaure ot CMI. The tif th group consists ot 

testa 12 (Mill!!ll Vocabularr A, CMU)~ 13 (~ill Bill Voca

bu1ar,r B, possib11 CMU or CMC). 16 (Henmon Nelson, CMU) 

and 17 (I.Q., CHU). This group, theretore, is essentia111 

a verbal group. Teat 4 (Expression Grouping, CBC) is 

independent of a11 other tests. The seventh group is made 

upof tour ot the six experlmental tests; t~sts 1 (Cartoon 

Predictions, CBI), 2 (SOCial Translations, CBT), 5 

(Picture Ex.hange CBT) and 6' (Miss1ng Piet.ures CBS). The 

tact that test 11 (Concealed Words B, CFU) torms one 

independent group is least expected. The ninth group 

consists ot tests whieh are measures ot figural transto~a

tions; both tests 8 (Hidden Fi!Ures A) and 9 (Hidden Figures 

B) are measures ot NFT, while test 22 (Matrix E) is h1PO

thesized to measurelPT.aad IIFl. 

Wi th the method of sign pattern.j:~. there is evidence 

that tests l, 2, 5 and 6 are independent ot the others; 
" 

test 3 torms a separate group and test 4 forms another separate 

group. The indication that the six experimental te~ts do not 

involve the abilities measured br verbal tests, tests with 

tigural content and other reterence tests, iB evidence suppor

tive of Guiltord's hypothesis about the existence ot a 

distinct behavioura1 dimension. 

However, the evidence is tar from being conclusive, 



and an att.œpt must be ma4e to establish turther eTi4an.e 

br us1ns an ezter.Dal objective metho4 ~ich utilises size 

ot loadings more than signs. Sue~ a method, al. thougb DO 

longe!' in sene l' al. use, vas giTen or1sinallr br Holainger 

and Haman (1941). It involves the computation ot 

"Coetticlents ot belonging". It ls an objective matho4 
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ln that one starts vith the h1ghest cor!'elation coettieient 

and then the eOrl'elatlon that Is Iilext in size ls acided. 

Thls method has a drav-back, as Holzinge!' and Haman have 

noted; It cao be used to contlrm a preconeeived idea. 

Hovever, this method vas employed objectlvelr ln th1s study. 

Table 10 glves the B eoettlelents obtained. 
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Table 10 

Coefficients of Belonging (Holzinger) 

p L S 200(n-p) T (p-] 

(12,16 ) 2 .555 .555 3600 6.812 . 6.€ 
(12,16,13 ) 3 1.00% 1.,59 3400 8~060 16.] 
(12,16,13,2) 4 ~84 2. 07 3200 é·é92 . 

29.~ 
(12,16,13,4) tt .879 2.438 3200 • 32 26.~ 
( 12, 16,13,1 ) .563 2.122 3200 9.887 29. 
(12,16,13,3) tt ·E72 2.1~1 3200 10.7$3 32.~ 
(12,16,13,5) • 86 2.0 5 3200 10.305 30.CJ 
,<12,16,13,6 ) 4 .507 2.0 6 3200 9.918 29.7 

(8,9, ) 2 .4§7 .4~7 3600 2.856 2.8 
(8,9,22) 3 .6 5 1.1 2 3400 5.634 Il.2 
(8,9,22,3 ) ft .669 1.811 32('0 8.133 ~.3 (8,9,22,20) .8i1 1·é86 3200 6.328 1 .CJ 
(8,9,22,7) tt .6 3 1. 05 3200 è· 826 23.4 
(8,9,22,1) .238 1~380 3200 .011 24.0 
(8,9,22,2) tt .446 1.,88 ·3200 8.370 25.1 
(8,9,22,6) .264 1~ 06 3200 7.978 23.9 
(8,9,22,5) 4 .527 1.669 3200 7.797 23.3 

1 

(14,15) 2 .417 :~~é 3600 4.574 4.5 
(14,15,7) 3 .411 3400 7.2l0 21.8 
(14,15,21) 3 .432 .8~9 3400 6.9 7 13.8 
(14,15,1) 3 .369 .1 6 3400 6.799 13.5 
(14,15,2) 3 .331 .754 3400 7.191 14.3 
(14,15,3) 3 .116 .533 3400 8.175 16.3 
(14,15,5) 3 .157 .574 3400 7~~77 14.9 
(14,15,6) 3 .297 .714 3400 6. 52 13.7 

(1,3) 2 .423 .42~ 3600 5.244 5.9j 
(1,3,5) 3 .7~1 1.16 3400 7.79 15.2, 
(1,3,5,2) tt 1.0 1 2.245 3200 ée145 27.4. 
(1,3,5,6) .878 2.042 3200 .795 26.} 

(21,6 ) 2 .316 .~16 3600 5.497 5.4~ 
( 21,6,7) 3 .506 • 22 3400 8.003 16.0, 
(21,6,20 ) 3 .419 .735 3400 7.041 14.o i 

(19,7) 2 .274 .274 3600 5.005 5.01 
(19,7,20) 3 .355 629 . 3400 6.677 13.2~ 

(11,10) 2 .235 .235 3600 .629 .6: 
(11,10,4) 3 - 240 - 005 3400 
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Table 10 

:oeff1c1ents of Belonging (Holz1nger) 
200~n-~ls p L S 200(n-p) T (P-l)T B= (,-1 Il' 

2 .555 .555 3600 6.812 . 6.812 293 
3 1.00% 1.,59 3400 8~060 16.120 329 
4 ~84 2. 07 3200 é·é92 . 

29.976 . 257 

tt .879 2.438 3200 • 32 26·i96 . 294 
.563 2.122 3200 9.887 29. 61 230 

tt ·E72 2.1~1 3200 10.7$3 32.259 : 211 
• 86 2.0 5 3200 10.305 30.9M . 212 

4 .507 2.0 6 3200 9.918 29.7 . 222 

2 .4§7 .4~7 3600 2.856 2.856 576 
3 .6 5 1.1 2 3400 5.634 11.268 591 

tt .669 1.811 32('0 8.133 ~.399 ' 238 
.8~ 1·é86 3200 6.328 1 .9~ 335 

ft .6 3 1. 05 3200 è· 826 23.47 ~~ .238 1~380 3200 .011 24.033 

tt .446 1_,88 ·3200 8.370 25.110 202 
.264 1~ 06 3200 7.978 23.934 187 

4 .527 1.669 3200 7.797 23.391 229 
2 .417 :~~é 3600 4.574 4.574 328 
3 .411 3400 7.2l0 21.810 129 
3 .432 .8~9 3400 6.9 7 13.83i 209 
3 .369 .1 6 3400 6.799 13.59 196 
3 .331 .754 3400 7.191 14.382 178 
3 .116 .533 3400 8.175 16.350 110 
3 .157 .574 3400 7~~77 14.954 135 
3 .297 .714 3400 6. 52 13.704 177 
2 .423 .42~ 3600 5.244 5.944 256 
3 .7~1 1.16 3400 7.79 15.258 515 

tt 1.0 1 2.245 3200 é·145 27.435 262 
.878 2.042 3200 .795 26.385 248 

2 .316 .~16 3600 5.497 5.497 207. 
3 .506 • 22 3400 8.003 16.006 174 
3 .419 .735 3400 7.041 14.082 177 
2 .274 .274 3600 5.005 5.00, 197 
3 .355 629 . 3400 6.677 13.25 161 

2 .235 .235 3600 .629 .629 1345 
3 - 240 - 005 3400 
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" 
The method ot computatlQJl ot "Coe~tlclentil ot belonsins" 

ls ,o.sl ble on1,.when there areseparatete.ta and. ri~t 

para11e1 Terslon..Henee, tests 18 (Prolres.1Te Matrlee. 

Total) and 17 (I .. Q.) were ex.1uaeà 4lurlns the ca1culatle. 

pro..... On the basls ot the arsument that there are ne 

tour .eparat. tactor. ln the Prolre.slTe Matricea 'l'est, 

but on1,. ODe total score, Table 11 la presente., thua 

remoT1n1 Tariab1es 17, 19, 20, 21 ana 22. 
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Table 11 

Cmetfi.ients of Be10nging (reduced number ot ~ariab1es) 

p L S 200<--:'>, T (p-1)T 

(12,16 ) 2 .5~ .555 3000 5.984 _ 5.984 
(12,16,13) 

~ 
1.0 1.~5é 2800 6.950 13~900 

(12,16,13,4) •87é 2. 3 2600 ~.~18 22.254-
(12,16,13,2) .84 2.407 2600 • 57 25.571 

(8,9) 2 .457 - .457 3000 2.176 - 2.176 
(8,9,18) 3 .526 .983 2800 4.748 9.496 

(7,18) 2 .~30 .430 3000 5·m 5.631 
(7,18,3) 3 • 96 1.126 2800 7. 1~.088 
(7,18,6) 3 .506 .936 2800 ~:~~ 1 .058 
(7,18,6,3) 4 1.088 2.124- 2600 24.474 
(7,18,6,3,1) i 1.045 3.169 2400 8.801 35.20~ 
( 7 , 18,6, ), 2) .9~6 ~.070 2400 9.~9 39.39 
(7,18,6,3,1,2) 1.2 4 .453 2200 9. 6 47.830 

(14,15 ) 2 .417 .417 3000 3.088 3.088 

(1,3) 2 .423 .423 3000 5.192 5.192 
(1,3,5) 3 .7i1 1.164 2800 6.631 13.262 
(1,3,5,2) 4 1.0 1 2.245 2600 è·802 23.406 
(1,3,5,2,6) i 1.295 a·54O 2400 .545 4't. 28O 
(1,3,5,2,6,4) .811 .351 2200 9.149 1.745 
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Table 11 

ong!ng {reduced number ot ~arlab1esl 

L S 2GO(ll~,), T (p-1)T 200(n.1)pS 

.564 l:lf' 3000 5.984 5.984 1 
L.O 2800 6.950 13~900 " 4365~2 
•87é 2. 3é 2600 ~.~18 22.254- 6338.6 
.84 2.407 2600 • 57 25.571 6256.2 

.457 - .457 3000 2.176 - 2.176 1371 630 

.526 .983 2800 4.748 9.496 2754.4 " 290 

.~30 .430 3000 5·m 5.631 1290" 229 
• 96 1.126 2800 7. 1~.068 3152~e i~ .506 .936 2800 ~:f~ 1 .058 2620.8 

L.o88 2.124- 2600 24.474 5522~i 222 
L.045 3.169 2400 8.801 35.20~ 7605. " 216 
.9~6 ~.070 2400 9.~9 39.39 7368.0 167 

L.24 .453 2200 9. 6 47.830 9796.6 205 

.417 .417 3000 3.088 3.088 1251 405 

.423 .423 3000 5.192 5.192 1269" rett .7i1 1.164 2800 6.631 13.262 3259.2 
L.O 1 2.245 2600 è·802 23.406 5837 ~é L.295 a·54O 2400 .545 4't. 28O 8496" 
.811 .351 2200 9.149 7.745 9572.2 201 



The tests are classified into five groups. 

The tirst group consists ot tests 12, 16 and 13; the 
'0 

second ~roup consists ot -tests 8, 9 and 18;, the third 

group consists of tests 7 and 18; the tourth group con

sists ot tests 14 and 15; and the fifth ~roup consists ot 

tests 1, 2, 3, 5 and 6. Rere agâin there is evidence that 

the experimental tests l, 2, ~, 5 and 6, ~s a group, are 

distinct tram the other tests, and test 4 is independent 

of the others. 

There remains now on1,. the procedure of factor 

rotations. It is highly inappropriate ·to use oblique 

rotations to confinn a solution derived trom orthogonal 

rotations. Therefore two other solutions have been pro

posedj the Varimax rotation~: which fo110ws an objective 

method(Kaiser 1956) and the orthogonal rotations by hand, 

two at a tim~which is a more subjective Methode 

Orthogonal rotations of tactors real1y increase 

68 

the communa1ity of 1ater 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 Whlch the first,factor 

8ontalns. Two sub-methods are then possible. In the first 

method, one maxlmizes what ls be1ieved to be the major 

reference (or experimental) factor, and to do this success-



iTely for each factor. One must then examine vhat is lett 

of the first factor to see if any meaning is possible. 

Another method Is to take each factor in turn w1 th the flrst 

unrotated factor, and each rotatlon is to be made meaningtul. 

The last rotatlon involves the remaining variance of the 

tlrst factor and that factor with the highest· loadingson the 

experimental tests. Thus each rotation la tirst made meanin!

ful and then an attempt is made to see what solutlon thls 

leaves tor the experlmental tests. 

Acting on the assumptlon that Factor V Is slgniti

eant, Factor l was rotated vith Factor Y so as to result ln 

hlgh loadings on tests 10 ani 11 (C1O), Factor l was then 

rotated against Factor III ln such a vay as to maxlmize 

loadings on Tests 8 and 9 (NFT), Factor l was. again rotated, 

this t1nle agalnst Factor II to max1mlze verbal loadings on 

Tests 12, 13, 16 and 17, and tin811y Factor l was rotated 

against Factor IV to maximize loadings on Tests 2 and 5 (CBT). 

As can be seen in Table 12, the ab ove rotations lett a set 

of loadings on the tirst factor (the sign ot which is negatlve) 

wlth Most vaDiance on Tests 18 and 22 (Progressive Matrices 

Total, CFR and CFt!, and Matrix E, IlT"and EFT,). 

In terms of thls solution, cognitlve behavioural 

loadlngs appear on flve tests; tests 2, 3, 5, 6 and 22. 

One would then have to interpret the h1gh loadings on test 22 
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(Matrix E), which is the Most ditticult ot the tour Matrix 

sub-tests. The high loadings may be due to the comp1exity 

invo1ved, or it May be possible that cognitive behavioural 

abi1ity is invo1ved in solving Matrix E. 

By the altemative Method, and asslmling on1,. tour 

signiticant tactors, Factor III was rotated against Factor l 

to maximize the NFT loadings on tests 8 and 9, tol1owed b,. 

the rotation ot Factor II against Factor l to max1mize the 

cognitive tigura1 loadings on tests 18, 20, 21 and 22. As 

expected, test 18 which is a composite of various cognitive 

tigutlll tactors, has the highest maximized 10adings. Fina11y 

Factor i was rotated against Factor IV to max1mize the 

cognitive se.mantic factor 10adings, particu1ar1y the CMU 

10adings on tes~16 and 17 (Henmon Nelson and I.Q.). As 

seen in Table 13, the above rotatio~s left a solution on 

Factor IV where the significant loadings were on cognitive 

behavioura1 tests l, 2, 3 and 5. In line with the major 

h1Pothesis of the present study, this would be supportive 

evidence for the existence of a cognitive behavioural 

dimension. However, one wou1d have to explain the significant 

loadings tests 1 and 2 have on Factor l, and test 3 on 

Factor II~ Possibly tests 1 (Cartoon Predictions, CBI) and 

2 (Social Translations, CBT) involve some se.mantic ability. 

Test 3 (Missing Cartoons) la not a univocal measure of CSS. 



As O'Sullivan has Doted, Missing Cartoons has mixed loadings 

on CBS, CBU and CBI. The possibility that it may also 

involve cognitive figura! ability would explain its signi-

ficant loadings on Factor II. 

Both methods of orthogonal rotations proTide some 

evidence for the existence of the cognitive behavioural 

dimension, the better solution being provided by the sècond 

method. 

The varimax rotation method yields an uninterpret

able factor pattern. Table 14 shows the results of the 

varimax rotation. According to this method, tests l, 5, 17 
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and 21 (Cartoon Predictions ·CBI, Picture Exchange CBT,1'''4 CMO and 

Matrix D CFT,NFR, ) have significant loadings on Factor 1; tests 

4, 6, 7, 12, 14 and 20 (Expression Grouping CHC, Missing 

Pictures CBS, Squares Test CFT, Vocabulary A CMO, Alternat •. 

Uses DMl, and Matrix C CFT,NFR, ) have significant loadings on 

Factor II; tests 2, 3, 16 and 20 (Social Translations CBT, 

Missing Cartoons CBS, CBU, CBI, Henmon Nelson CHU and 

Matrix C CFr,NFR, ) have significant loadings on Factor III; 

tests 4, 9, 13 and 17 (Expression Grouping CBC, Hidden Figures B 

NFT, Vocabulary B CRC, and I.Q. CMO) have significant loadings 

on Factor IV. 



The varimax rotation method does not seem to-· 

field any confir.matory evidence tor the major hypothesis 

in the present studf. If the cognitive behavioural 

dimension does exist, the varimax rotation div1des it 

among Factors l, II, III and IV. 
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Table 12 

Ortbo!ona1 Rotation (1) 

Tests Rotated PactQrs 

1'" II' III' IV' V' 

1 -193 222 -063 283 214 
2 -077 363 021 321 320 
3 096 . 391 169 670 030 
4 -056 304 249 08~ 009 
5 -OZ2 286 117 48 127 
6 -1 ~ 396 .022 299 015 

è -29 284 169 193 122 
016 -092 532 172 007 

9 -145 -189 677 216 045 
10 -111 042 -034- 039 298 
11 -103 -040 001 169 295 
12 -017 490 277 -175 196 
13 010 436 407 -129 - 200 

~ -193 387 023 -~8 257 
-169 314 -122 - 9 267 

16 -137 703 500 -094 260 
17 -130 657 581 -130 285 
18 -815 100 258 252 287 
19 -404 190 063 -011 043 
20 -556 -137 22l 208 132 
21 -533 408 -013 128 .041 
22 -349 -020 176 417 419 

{Note .. Decimal points areom1tted) 

Factors l and V are rotated through 70 0 

Faetors l'and III are rotated through 1500 

Factors l" and II are rotated through 3120 

Factors l'" and IV are rotated through 1550 



Table 13 

Orthogonal Rotation (2) 

Tests Rotated Factors 

l t t , II' III' 

1 35i 141 -032 
2 320 115 065 
3 239 376 135 

~ 276 -048 240 
124 148 128 

6 131 081 -052 
7 263 280 311 
8 -095 090 527 
9 -121 263 674 
10 010 136 -056 
11 -181 083 056 
12 529 -125 299 
13 462 -113 428 
14 496 126 -Oil 15 403 110 -0 2 
16 758 -005 522 
17 717 -022 508 
18 204 962 283 
19 284 297 060 
20 005 602· 232 
21 471 433 -037 
22 078 S81 347 

(Note - Decimal points are omitted) 

Factors l and III are rotated through 1500 

Factors l'and II are rotated through _350 

Factors l" and IV are rotated through _730 

74 

IV' 

477 
421 
588 
123 
496 
198 
067 
127 
060 

-058 
025 
001 

-036 
-013 
-020 

070 
-030 
-208 
-165 
-131 
-066 
173 
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Table 14 

Var1max Rotat10n 

Fa.tors 

l II III IY 

1. Cartoon Predictions (OBI) 686 -138 379 335 

2. Social Translations ( CBT) -476 -475 796 -388 

3. Missing Cartoons (CBS,CBU,CBI) 105 331 945 -220 

4. Expression Grouping (CBC) -192 708 279 785 

5. Picture Exchange (CBT) 524 359 241 367 

6. M1ssing P1ctures (CBS) -393 779 201 -117 

7. Squares Test (CFT) -136 971 418 -130 

8. Hidden Figures A (NFT) .. 219 328 -465 -152 

9. HIdden F1gures B (NFT) 222 -160 457 754 

10. Concea1ed Words A (CPU) -232 -127 175 164 

11. Concea1ed Words B (CPU) 290 287 425 275 

12. Vocabu1ary A (CMU) -855 734 206 -215 

13. Vocabulary B ( OMC) 101 -194 -197 675 

14. A1temate Uses (œI) -233 971 254 161 

15. Apparatus Test (CMI) 285 468 251 210 

16. Henmon Nelson (CMU) 109 167 697 -184 

17. l. Q. (CMU) 671 333 251 505 

18. Progressive Matrices Total -359 -639 266 .. 149 

19. Matrix B (CIro, CFR ) -277 206 451 209 

20. Matrix C (CPI, liFR ) -100 611 866 -118 

21. Matrix D (CPI, BFR ) 734 425 -146 482 

@ 
22. Matrix E (BPT; KFr ) -318 -270 -400 -157 

9 .. " •• _ 

~:~~~;. 

are omitted) (Note - Decimal points 



CHAPTER VI 

DISCUSSION 

Guilford's structure of intellect-model was 

broadened in 1958 to include the behavioural content 

76 

category. To date the construct of cO!nitiT8 behavioural 

abilities has recelved conflnnatory eTldence in the~actor

analytic research by O'Sullivan (1965). 

The mode1 itself has been established through 

attempts to use homogeneous populations and unlvocal tests. 

Guilford believes in uslng at least three tests for each 

factor so as to overdetermlne that factor. He further 

believes ln using a wide varlet y of such groups of tests 

so as to ensure the separatlon of all the common factors 

represented in the test battery. 

O'Sullivan constructed twenty-three experimental 

tests for the purpose of identifying and measuring the six 

hypothesized cognltive 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

logleal Age made up a total of flfty-two varlables. Fort y

sev'en tests produced -lntercorrelatlons fromwhlch she 

extracted a1l the eighteen factors she had hypotheslzed 
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inc1uding six tactors apparent1y of behavioura1 intelligence. 

With a 1ârge'number of tests avai1ab1e and using a mixed 

population ot boys and girls at grade e1even, 0'Su1livan 

was thus able to produce some evidence tor the validation 

ot the construct ot cognitive behavioura1 abilities. It 

should be noted that 0'Su11ivan had been tortunate in that 

she was given access to a considerab1y large population ot 

240 e1eventh graders. She was a1so given adequate testin$ 

time to administer some ,50 tests. 'Purthemore, she was 

tortunate to have enough reference tests which were directly 

applicable to her population. An experimenta1 version ot 

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 invo1ved in producing more re1iab1e 

"" versions ot a11 her test material led her to focus her 

attention on six of the cognitive behavioura1 tests on1y. 

The present study attempts to provide further 

evidence for the validation of the construct of cognitive be-
o 

havi oural products by concentrating on a younger population 

of eighth graders. It was not possible to rep1icate fully 

0'Su11ivan et al's work due to various reasons. The six 

tests ava11able in the experimental version of O'Su11ivan 

11mited the present study to an In!estigation of on1y four 

cognitive behavioural products. In addition, limitation on 

testing time and the non-avai1ability of established refer-



ence tests at the eighth grade level reduced the number 

of reference tests selected. 
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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 probably 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. Renee the four sub-tests were used as separate 

reference tests With separate time-l1mits. It was also 

hypothesized in the present study that the tWQ parts A and 

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 OMC. This use of separately timed parts hai 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 wa~ Mathematical Reasoning, a Marker test for OMS. 

Unfortunately the school could not administer the DAT until, 
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the end ot the schoo1 year and the resu1ts wou1d be ava11ab1e 

on1y in September. Tenopyr (1967) who atte.mpted to obtaln 

turther infor.mation relative to the construct Ya1idity ot 

some ot O'Su1livan's tests ot behavioural cognition, using a 

population of ninth graders, made s1mi1ar use ot the services 

ot the schoo1 guidance program. She chose a Ca1itorma 

school which had records ot the students' scores on the SCAT 

(the schoo1 and College Abi1ity Test) and the STEP (the 

Sequential Tests ot Educational Progress). This strategy, 

too, cou1d be deduc'.~" trom Guiltord' s work (Guilford 1952) • ... 

Following the application ot the "six experimenta1 

tests to an eighth grade population, the t test revealed 

that each Mean score was significantlr ditferent from the 

chance mean score. The higher Mean scores would be evidence 

that each test measured some kind of ability or abilities, 

as would the tabulation of mean scores of populations of 

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

The item analysis yielded point biserial" correlations 

between itemsand sub-test total. Using a point biserial 

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 point 

biserial correlations 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 ~provement . 

through 1engthening. If such tests were to be used ~t the 

eighth grade, much improvement wou1d be necessary. 

Fortunate1y factor analyses can be emp10yed with 

tests of 10w re11abi1ity. The principal component analysis 

yielded four signiflcant factors. The fifth factor was 

retained for purposes of Interpretation. Gui1ford believes 

that signiflcance tests for factors are not sufficient1y 

liberal. 

Acceptlng the conventiona1 practice of takÜlg 

into consideration on1y factor loadings that exceeded .30, 

the factor pattern showed indications of what the six 

experimenta1 tests did not measure. Whilst the six tests 

had 10adings on unrotated Factor l, they were not involved 

in the two contrastlng groups of factor 10adings on Factor II, 

the highly verbal loadings and the highly figuraI loadings; 

they bad no slgnificant loadings on Factor III Which seemed 

to be an NFT factor; tests l, 2, 3 and 5 had no significant 

loadings on Factor IV which involved figuraI content. If 

Factor V was Interpretable, it 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 experimenta1 tests are probably, 

in terms of Guilford's structure of intellect mode1, behaviour-

al abili ties. 
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Analysis ot the sign pattern of the 10adtngs class

itied the 22 test variables 'into 9 groups. Tests l, 2, 5 and 

6 were tndependent ot others; test 3 formed a separate group 

and. test 4 formed another separate group. Computation ot 

"coetficients of belonging" showed tests l, 2, 3, 5 and 6 

to be independent of aIl the other tests, and test 4 tonned 

a separate group. Henoe the two methods ot grouptng pro

vided evidence supportive ot the Interpretation of the 

unrotated factors. 

Orthogonal rotations too, prov1ded some evidence 

for the existence of the cognitive behavioural dimension 

especially when the fourth tactor was rotated against the 

first so as to maximize a known factor content of the tirst 

factor. On the other hand, a varimax rotation rendered the 

pattern untnterpretable. Although the varimax rotation 

method is presumably a more objective method compared to 

other orthogonal rotations, as O'Sullivan had noted, a 

typical varimax solution was not suited to an examination 

of her hypotheses. Guilford, too, has come out strongly in 

favour of graphie rotations performed with some psychological 

skill in preference to varL~ax or quartimax rotations. 

(Guilford 1963a). Thus there is much evidence in favour of 

a cognitive behavioural dimension of ability at the eighth 

grade level, using the O'Sullivan experimental tests. But 

it was not possible to assign to the six tests four factor 



loadings suggested by her. (O'Sullivan & Guilford 1966). 

To be able to do so would require many more tests, part

icularly of a "marker varlet,.", despite Guilford's suggestion 

that a ski lied factorist can make use of even a single 

reference test (Guiltord 196~). This lack of test may 

account for all the cognitive behavioural factors being 

compressed into one "single" factor loading. 0' Sulli van 

suggested that her six tests could best be used, at the 

eleventh grade, to measure CBS, CBT and possibly a Social: 

Cognition Aptitude composite. At the eighth grade this May 

have arisen as an artifact of the reduced number of t8sts 

in the batter,.. It remains to be seen whether better 

separation into separate factors of CBC, CEl, CBS, CET 

would result from a larger test battery. 

Guilford was of the opinion that the establishment 

of the hypothesis of cognitive behavioural abilities would 

have important implications for aIl 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 behavioural tests than any other occupational 

group similar in age, sex, educational level and socio

economic status. To get access to such comparable groups 

would be very difficult. 

If the Mean score on the cognitive behavioural 

tests obtained for the teacher population is higher compared 

to the Mean scores obtained for the eighth graders, ninth 

graders, tenth graders and eleventh graders, it may be con

cluded that the tests measure sorne kind of ability, and one 

postulates that they would be cognitive behavioural abilities. 

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 sorne criterion 

measures of teacher proficiency su ch as school inspectors ' 
assessments, teachers can be categorized into successful and 

~ 
less successful ones. A successful teacher presumably 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 wou Id therefore be 

necessary to demonstrate that teachers who show an increase 

in test scores after training also show an increase in 

teaching proficiency. 



On the basis that increased training can increase 

the behavioural abilities lnvolved, the detection ot such 

abilities in younger students will have important impli

cations for vocational guidance counsellors. Cognitive 

be~avioural abilitles have been demonstrated to ex1st in 

the eleventh graders (O'Sullivan), in the tenth graders 

(Guilford), and in the ninth graders (Tenopyr). There is 

evidence in the present study which indicates the existence 

of such an intellectual domain in children as young as the 

eighth graders. If early detection and guidance is necess-

ary for future occupational success, then the existence ot 

cognitive behavioural products at the grade eight level, 

the selection of individuals with high scores on these 

abilities, and their subsequent development are aIl import

ant topics for teacher training programmes. 
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CHAPTER VII 

SUMMARY AND CONCLUSION 

The behavioural content category is the MoSt 

recent1y evo1ved dimension in Guilford's structure of 

intellect Modele Gu11ford hypothesizes six distinct 

cogldtive behavioural products; CBU (cognition of 

behavioural units), CBC (cognition of behavioura1 classes), 

CBR (cognition of beha~oura1 relations), CBS (cognition of 

behavioural systems), CBT (cognition of behavioural 

transformations), and CBI (cognition of behaviouraL 

implications). 

In an attempt to identify and measure these six 

hypothesized factors, O'Sullivan (1965) applied the twenty-

three tests which she constructed and also twenty-four Marker 

tests on 240 eleventh graders. AlI the factors that had been 

hypothesized were extracted, thus providing confirmatory 

evidence for the construct of cognitive 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 

O'Sullivan's six cognitive behavioura1 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-availability of established reference tests 
# 

at the eighth grade level played a part in reducing the 

n~ber 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 abilities; 

confirmation was also obtained fram the tabulated means of 

ninth graders, tenth graders and eleventh graders. 

All correlation coefficients of less than .195 

were considered non-significant at the .05 level. The large 

number of non-signlficant correlation coefficients and ;,eros 

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

of g. 



After Iteration, communality esttmates wepe 

determined and a principal component analysis yie1ded. 
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four significant factors from the twenty-two test variables. 

The factor pattern showed indications that the six exper

imenta1 tests did not measure the sarne abi1ities as those 

measured by other reference tests. 

For further evidence, other methods were resorted 

to. With the method of sign pattern and the method of 

"coefficients of be1onging", there was evidence that the 

six experimenta1 tests fonu groups distinct from a11 the 

others. 

Orthogonal rotations by hand, two axes at a time, 

were carried out. Two methods of rotating the axes were 

used; the tirst method required maximizing the loadings on . 

what was be1ieved to be the major reference (or experimenta1). 

factor, doing that successive1y for each factor, and then 

exwnining what was 1eft of the first factor; in the alter

native method, each factor.was in turn rotated with the 

first factor, and the 1ast rotation invo1ved the rema1ning 

variance of the first factor and that factor with the 

highest loading.on the experimenta1 testa. Both methods 

provided sorne evidence for the existence of what might be 

behavioura1 abi1ities. 

The varimax rotation did not seam to yie1d any 

interpretab1e factor p~.ttern. The rotation divided the 
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loadings of the six expertmental tests among Factors' l, II~ 

III and IV. 

Based on the results of the v.ar1ous methods of 

analysis, the Inference was made that substantlal proportions 

of the variance of the six experimental tests May be attri

buted to abilities which, in terms of Guilford's structure 

of intellect model, May weIl be cognitive behavioural 

abilities. Given the small number of subjects and the fact 

that the tests have low reliabilit1es at the eighth grade 

level, it would be impossible to get a clear confirmation 

of Guilford's hypothesis. However, future research May 

provide the tests necessary to overdeter.mine each of the 

six hypothesized cognitive behavioural product factors. 

Sorne educational implicatiûns of these results were con-

sidered, in terms of teaching success and teacher training 

as weIl as vocational selection and early vocational guidance 

for future teachers. 
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DO NOT WRITE ON THIS' BQOKLET 

CAR TOON PREDICTIONS 
FormA 

Maureen O'Sullivan and J. P. Guilford 

In each item of this test, there is a cartoon 'showing 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. 

® 

1 2 3 

. 31 1 

In the given cart,?on, 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 
unÏikely that he could c1imb to the roof. The boy looks upset, s~ 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. Whenyou reach the end of Part l, 
stop until you are told to go on to Part IL You will have 4 minutes to work oneach 
part. Work as rapidly as you cano Do not spend a long time on any one item. 

~ .. J 

If you h:ave questions, ask them now. 

Stop Here 

WAIT FOR FURTHER INSTRUCTIONS 

Copyright 1965 by Sheridan Supply Co., Beverly HUis, Calif. 
Ali rights reserved, Dot to be reproduced in whole or part, 
for any purpose whatsoever, without wriHen pennission. 



DO NOT WRITE ON THIS BOOKLET 

SOCIAL TRANS LA TIONS 
Form A 

Maureen 0' Sullivan and J. P. Guilford 

In this test you will be given a statement. You will a1so be to1d who 
said the statement to whom. Yoti are to choose another pair of people 
between whom the same verbal statement will have a dl,iferent meaning or 
intention. 

Look at samp1e item 25. 

25. boss to secretary 1) beggar to stranger. 
2) father to son 

"P1ease. " 3) chauffeur to boss 

123 

25~ 

In samp1e item 25, a boss saying "P1ease "to his·secretaryis a 
statement of courtesy. A father saying "P1ease " to his son or a chauffeur 
saying "P1ease "to his boss is a similar, polite statement. However, if 
a beggar were to say "Please "to a stranger, the statement wou1d have a 
more emotional, imploring meaning. Since the statement "Please " made 
by a beggar to a stranger has a different intention than "Plea.se " said by a 
boss to his secretary, alternative l is the correct answer. 

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 t~st has tWÇ> parts, of 12 items each. When you reach the .. end 
of Part l, stop until you are tqld to go on to Part IL. You will have 4 minutes 
to work on each part. 

If you have que stions, ask them now. 

Stop Here 

WAIT FOR FURTHER INSTRUCTIONS 

Copyright 1965 by Sheridan Supply Co., Beverly Hills, Calif. 
AlI rights reserved, not to be reproduced in whole or part, 
for any purpose whatsoever, withoul written pennission. 



DO NOT WRITE ON THIS BOOKLET 

MISSING CARTOONS 
FormA 

R. deMille, Maureen OISullivan, and J. P. Guilford 

91 

In the "Ferdlnand" 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-
acte r 5 will aIl fit. . -. 

Look at sample item 29. 
.~ 

@ 

1 2 3 • 

29 : 1 , 

At the end of the story, Ferdinand is upset and misses his dinner. The little 
boy is unconcerned. The mother is annoyed and is not making dinner. AlI these 
things are happening because Ferdinand left the kitchen messy, which anno~ed 
Mrs. Ferdinand. Alternative 4, then, is the right choice. Pictures l, 2, and 3 do 
not complete a serie s of four picture s 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 l, 
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 Bills, Califomla 
·Cartoons used with permission of United Fea,ture Syndicale; not 

to he reproduced withoui wrillen permission. 



O! 
DO NOT WRITE ON THIS BOOKLET 

EXPRESSION GROUPING 
Form A 

Maureen 0' Sullivan and J. P. Guilford 

, 

. In the sample item below, the three pietures at the left aIl go together beeause they stand for one 
kind of thought, feeling, or intention. One of the pietures at the right also belongs with them, sinee. it 
shows the same expression. 

, 

Look at sample item 31. 

®. 
1 2 3 4 

1 2 3 4 

31 H , 
The spaee under number 2 has been blaekened beeause pieture number 2 expresses the same kind 

of feeling, of tension or nervousness, that is shown in the three pietures at the left. Pietures l, 3, and 
4 show people who are enjoying themselves and are not tense or nervous. 

For eaeh item in thistest you are to ehoose the expression that belongs with the three pietures 
groupe? at the left. Mark your answers on your answer sheet. 

This te st has two parts, of 15 items eaeh. When you reaeh the end of Part l, stop until you are 
told to go on to Part IL You will have 5 minutes to work on eaeh part. 

e 

If you have questions, ask them now. 

Stop Here 

WAIT FOR FURTHER INSTRUCTIONS 

Copyright J965 by Sheridan Supply Co., Beverly llills, Calif. 
Ali rights reserved, not to be reproduced in whole or part, 
for any purpose whatsoever, ~·ilhout wrilten permission. 
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DO NOT WRITE ON THIS BOOKLET 

PIC TURE EXCHANGE 
Form A 

Maureen O'Sullivall, 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 c1ass with him. In alternatives 2 
and 3 she is still ma king her self rnore 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 m.ake a good hnpression. 
Alternative l 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. 
B1acken the right space for each item on your answer sheet. 

This te st has two pail:ts, of 9 items 
stop until you are told ta go on to Part II. 
part. 

If you have questions, ask thenl now. 

each. When you reach the end of Part l, 
You will have 6 minutes to work on each 

Stop Here 

Wl}IT FOR FURTHER INSTRUCTIONS 

Copyright 1965 Il)' Sheridan Supply Co., Ile verly Hms, C'IJif. 
Ali rights reserved, nat ta be repradu(cd in ",hale or part, 
fur ally purpasc wbalsocvcr, ",j(bout writtco permission. 



DO NOT WRITE ON TI-IIS BOOKLET 

MISSING PICTURES 
Form A 

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

The !irat raw . pi.cturea belaw is meant ta tell a story, but ane of the pictures 
has been removed. fhe missing picture is among the three ,pictures in the second 
row. If yau chaoae the right picture, the story will make sense and the feelings and 
thoughts af the people will all fit. 

1 2 3 

Look at sample item 21. 21 
, 

ITEM 

® 

The boy wearing glasse s wanted ta pick up the books for the girl, but the other 
boy beat him to H. As the conclusion of the story, alternative 3 male,es sense. He 
feel::; disappointed. There is no reason for him to feel happy, as in alternative 2, 
and no reason far him ta drop his own book on the steps (alternative 1). Alterna'tive 
3 has been marked as the cor:--ect choice for item 21. 

In each item that fo11ows, find the picture that completes the sto1'y (it will not 
always be the last picture) and blacken the right space for that item on you1' answer 
sheet. 

This test has two parts, of 10 items each. When you reach the end of Part l, 
stop until you are told ta go on ta Part II. You will have 6 minutes ta work on each 
part. 

If you have questions, ask them now. 

Stop Here 

WAIT FOR FURTHER INSTRUCTIONS 

Copyright 1965 by Sheridan Supply Co., &"crly Hills, Calif. 
Ali rjgbls rcserved. Dot to be rcproduc~d in whole or part, 
for any purposc whalsoev~r, without wrlt1en permission. 
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