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SUMMARY

The intention of this study was t,o investigate the

effect of varying the conditions of administration and,

the ord,er of presenting different tests of convergent

and divergent thinking on levels of perfornance. In
addition, the research assessed whether the relationship
between convergent and divergent "tests" d.iffered under

Èhese experimental regimes.

A survey of the literature in the field of convergent

and dívergent thinking ind.icates that there is controversy

regarding their nature. Furthermore, there are conflict-
ing research reports as to whether formal or informal

conditions enhance leve1s of performance on divergent

tests and also whether convergent and divergent thinking

are disÈinct factors of the intellecÈ. There have been

no prior extensive investigations int,o the effect of

different conditions on convergent thinking or the effect
of order of testing.

Eight different experimental regimes involving the

condit,ion of test administraÈion and order were applied

to 493 Grade 5 pupils with an average age of L20.2 months.

There were two types of cond.ition, either formal, i.e.,
test ahd informal, i.e., play, and presentation of the

order of the convergent and divergent tests was varied

xl-



alternately between any two schools having the same

conditions. A battery of four convergent and four diver-
gent tests were given.

Analysis of the results showed that:
(a) Child.ren perform betÈer on convergent

tasks und,er test conditions.
(b) Children perform better on divergent

tasks under test conditions.
(c) Order of "tests' exerts an effect on

divergent scores. Children perform

better on the d,j.vergent tasks when the

divergent battery precedes the con-

vergent battery.

A preceding convergent battery imposes a limiting
set so that such tasks, particularly under formal condi-

tions, have an inhibitory effect on subsequent divergent,

thinking processes.

Generally, the relaÈionships between tests of con-

vergent and divergent thinking are low, although three

of the eight schools had values which were significant.
Neither test or game conditions appeared to affect this
relationship. Ord.er of testing appeared Èo influence

the relationship in two cases. The lowest r value occurred

in that. school having formal conditions for both types of

tasks, but having the divergent baÈtery prior Èo the con-

vergent battery.

xii



The study concluded that convergent and divergenÈ

"Èests" should, be given in a formal context with the

divergent stimuli presented first. This procedure also

provides the most meaningful separation of the two cog-

nitive modes of thought. Finally, divergent t,ests seem

more responsive to contextual effects of measurement

Èhan convergent tests. This may reflect the possibility
thaÈ divergent abilities are nore depend,ent upon the

transient states of the organism; e.9., set or arousal.

4
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CHAPTER I

TNTRODUCTION

Purpose

The purpose of this research was to examine hov¡ vary-

ing the conditions of administration would affect the level

of performance children display on converqent and divergent

tests. Specifically, the research was designed to stud,y

the effects of either an evaluative or a play-like atmos-

phere on Èhe 1eve1s of performance on "tests of convergent

and divergent thinking." An additional purpose !{as to d.e-

termine whether the relationship between convergent and

divergent scores changed in response to the conditions

under which the "tests" Ì¡rere taken.

This research was planned. in a context that was con-

cerned with the appropriate manner of evaluating the in-

tellectual abilities of chj-ld,ren. It has been suggested

that children might perform better on tests of intelli-
4

gence and creativity if such tests \^tere given under play-

like conditions, rather than under the more formal atmos-

I



phere that usually surrounds the taking of tests in

schools. Presumably if more relaxed conditions could be

devised. then children might show much better levels of per-

formance. The intent of this research was to determine how

best to t.est children so as to bring out the opt,imum ex-

pression of their divergent (or creative) and convergent

(or intellectual) abilities. The measurement of intelli-
gence is still a wid.espread activity in schools motivated

by many humanitarian goals for children, such as proper

placement in classes to develop children's latent capaci-

ties. It is usual that at several junctures in the child's

schooling, tests are given to guide the planning of the

individ,ual's school career. !{hile tests have been subject

Èo much criticism in recent yêars, there remains the issue

about how best to assess the capacities of child.ren lest

we anticipate too much of some children and neglect the

potential abilities of others who may go unnoticed as a re-

sult of Èetiring personalities in the classroom and at home.

Another problem also arises, ât least in Australia

and New Zealand, where, despite the emphasis on regular

assessment such as IQ tests, primary schools have intro-

duced game-Iike contexts for many "formal subjectsr " such

as mathematics. Open class units in which children are not
4

assigned regular places in the traditional sense for every

lesson, share the same large room with children from other

2



grades, work at their own pace, as well as being taught

according to applied Piagetian methods designed to encour-

age discovery of principles, may not be appropriate for

many children. Inadequate levels of acþievement in core

subjects at the primary school level causes problems in

the early years of secondary school, ât the very least,

since children start,ing high school may not show sufficient

knowledge and skil-ls in such subjects. The problem has

grown to such magnitude that, a serious question arises as

Èo whether a game-like classroom atmosphere really facili-

tates assessment and learning, and whether children perform

better, when ít becomes necessary to assess them, under in-

formal or formal conditions.

Since 1950, in addition to the long-standing interest

in measuring intetligence, creativity has become a subject

of interest. Attempts have been made to devise tests which

purportedly measure creativity as a different attribute

from intelligence. Guilford. i-n his Presid.ential address to

the American Psychological Association (1950) lamented the

fact that researchers had traditionally avoided investigat-

ing the area of creativity, yet he emphasized the necessity

for systematically understanding what it was that allowed

some individ,uals to exhibiÈ acknowledged creative behaviour
4

Ëo a noteworthy degree. In L972(a) Guilford again, this

time while add.ressing the National Association for Gifted

3



Children, pointed out that the flight of the first Russian

Sputnik in 1958 and America's fett threat to world leader-

ship had accelerated research into all aspects of education

of which the drive to produce more creat,ive scientists and

scholars was one. În addition to attempting to increase

people's intellecÈual performance of which creative pro-

ductivity was part, questions began to Ue posed during the

1960rs as to whether intelligence and creat,ivity were in-

dependent or related capacities and whether some'sítuations

would. improve or decrease their leve1 of performance. Since

the answers to such questions are still ambiguous, the

search legitimately continues. Related questions arose as

to whether êhildren were maximally creative under têsË or

play condiÈions and whether the relationship between crea-

tivity and intelligence altered if creativity test,s were

given under game-like condiÈions. Finally, investigators

examined the importance of certain personality traits in

relation to performance on these cognitive tasks. An addi-

tional question, not yet investigated on any large scale,

is whether intelligence test performances also alter under

informal as against formal conditions. Furthermore, the

statistical relationship between intelligence and creativ-

ity under different administrative regimes is still con-

troverslal. It was with some of these problems with which

the presenÈ stud,y was concerned.

4
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In this thesis the terms convergent and divergenÈ

thinking are used interchangeably with the respective terms

intelligence and creaÈivity. This is a conmon practice in
the literature. AlÈhough the terms can be distinguíshed,,

the degree of overlap is an issue beyond the scope of this
thesis. Intelligence or convergent thinking is taken to
mean Èhe level of performance on intellectual tests which

require one right or correct ans\iler (as on an IQ test).
Creativity or divergent thinking is taken to mean the level
of performance on intellecÈual tests whj-ch are open-ended

and have no one correct ansvrer but require subjects Èo give

as many different responses as Ëhey are capable of giving.

fntelligence as measured by fQ tests can be looked

upon as the general factor which is common to standardized

tests of intelligence (Spearman, 1904i Jensen, L969) , or a

broad multivariate collection of variables most of which

are ind.ependent, and, of which d,ivergent thinking is a part
(Guilford, 1967). IQ is generally regarded as a stand.ard,

score derived from performance on intelligence testsr âs

different from learning ability which is the capacity for

acquiring, retaining and producing new information. How-

ever, certain IQ tests are regard.ed by some to be a good

pred.ictor of a personrs learning ability (Wechsler, 1958;
4

Jensen, 1969).

Creativity has been a very popular modern subject,

5



and the distinction between creativity and intelligence

has been the topic of a large number of investigations

which will later be reviewed in this thesís. In terms of

general results from previous investigations, int,elligence

and creativity can be regarded as d.ifferent cognitive

modes, although their relationship is controversial. For

the purpose of this thesis, creativity or divergent think-

ing and intelligence or convergent thinking are regarded

as two aspects of cognitive functioning. The relationship

between the two is presumed to change under different con-

ditions of administration. Thus, creativiÈy or divergent

thinking as represented by a battery of creativity tests is

seen in this investigation to represent one generalized

cogniÈive mode, whereas it is assumed that the more com-

monly used IQ tests represent another generalized cognitive

mode labelled intelligence or convergent thinking.

Furthermore, due to the controversy surrounding the

nature of intelligence and intelligence test results, and

also due to the fact, thaÈ conventional administrative pro-

cedures were in some circumstances altered, the term in-

telligence is not used in its usual traditional sense but

only as far as it pertains to the type of thinking demanded

in the tasks given. Ind.eed, the term convergent thinking
4

is preferred and, will be more generally adopted. Thus,

convergent thinking test results were those derived from

6



otherwise traditional IQ tests that demanded only one

single correct answer. Convergent thinking abiliÈy was

seen as the level of performance d.erived from such tests.
In the same line of thinking, due to the controversy

that stilt surrounds the nature of creativity and also due

to the fact that these Èests were given under a variety of

different administrative conditíons, the term creativity is
used in the sense of d,ivergent thinking abilities, and the

latter term is preferred. Divergent thinking capacity im-

plies the level of ability to perform on open-ended tests

which do not require one correct answer. Divergent think-
ing test results are those d.erived from anseters from such

open-end.ed, questions which were evaluated in terms of:
(a) Fluency; i.ê., the quantity or number

of appropriate responses givenr êx-

cluding repetitions.
(b) Flexibility; i.e., the number of dif-

ferenÈ cat,egories of responses or the

number of shifts iri thinking.
(c) Originality defined as the rareness,

unusualness or uniqueness of response,

operationalized as a statistical concept.

Thus, the working or operationat d.efiniÈion of coivergent

thinkinf ot intelligence was that it is an ability or

collection of abilities required to find the one correct

7



and presumably logical-answer to a variety of questions

on both Èraditional, standardized verbal and non-verbal

tests. The working or operational definition of divergent

thinking or creativity was that it was an ability or

collection of abilities to generate as many and different

and. rare appropriate responses Ëo a battery of open-ended

verbal and non-verbal tests.

Since no test,s were timed, fluency did not mean, in
Guilford's L967 terms, ideational fluency, which refers to

the speed at which appropriate responses can be given, but

merely referred to the total number of appropriate re-

sponses which could be given, exclud,ing repetitions. The

term flexibility merely looked at shifts in category of

thought, thereby partially incorporating Guilford's idea of

spontaneous flexibility which implies a shift from one class

Èo another within the same larger superord,inate category,

and his idea of adaptive flexibility whereby there is a

complete change of strat,egy, and, a major change from one

category to another is made. In other words, flexibility

reflects the individual's abitiÈy to change set. A diver-
gent individual would be expected. to change seÈ with ease,

while his opposite counterpart would be expected to per-

severate and, exhibit rigidity with respect to departing

from a éertain pattern of ideas. originality as d,efined

r^tas seen as a statistical concept in terms of rareness of

I



response. Cleverness of a response was not measured, nor

was originality seen in terms of transformations which are

the alteration of a product of thought, cogni.tion or in-
formation whereby such a product changes from its initial
state to another state d,ue to "changes, revisions, re-
definitions or modificationsr " (Guilford, 1967, p. 64) .

In terms of changing the context under which conver-

gent and divergenÈ tasks are given, Vlallach and Kogan

(1965) point out that,

One context that our culture makes
available for the definition of
situations that are to be evalua-
tion-free, concerns play and other
activities engaged in for their in-
trinsic enjoyment. A situat,ion closer
to that context than to Èhe context of
a test or an examinaÈion hence would
seem to be necessary if we are Èo assess
adequately a personrs ability to generate
many associations and to generate many
that are unique, (p. 19).

They are, of course, naking special ref'erence Èo creativ-
ity tests.

In their conclusions, !{alIach and. Kogan (1965) point
out that in order for the expression of intetligence to be

more reflective of creativiÞy, one approach would be to
administer orthodox intelligence tests in "a permissive,

non-evatruative contextr" (p. 306). However, t,hey speculate

that such an approach would not have much of an effect on
4

inÈelligence results because they cònsider that children
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are "probably sensitized to the readily perceptible cues

that an intelligence test offers in abundance. One such

fundamental cue is the convergent type of Èhinking (ttre one

correct answer) demanded by intelligence test iÈemsr "

(p. 306) . However, if intelligence tests were administered

in a re1axed., g¿rme-conscious atmosphere in an unstructured

wây, as Lundsteen (1966) and Boersma and OrBryan (1968)

suggest, it is possibtre that the correlations between in-

telligence and creativity might be very much higher than

those found by the above investigators when intelligence

and creativity hrere given under test and play conditions,

respectively.

Yet. iÈ is novr a decade since Wallach and Kogan (1965)

claimed. that a better index of creaÈive behaviour lvas ob-

Ëained when children did, these "tests" und.er informal re-

laxed play conditions. And, again, it is a decade since the

question was initially raised as Èo whether the relation-

ship between intel1ig"rr". and creat,ivity would be as dis-

tinctive as Wallach and, I(ogan had reported if intelligence

tests hrere also given under informal conditions, and wheÈher

intelligence scores would, be higher or lower if such tests

vtere given in the same evaluative-free play-like context.

Since 1965, there have been a number of studies which have
4

investigated the effect of administration on the results

from creativity tasks under formal or informal conditions,

10



and under timed or untimed conditions. But there has been

no systematic large studies d.one to examine the effect of

aùrqinistration on intelligence tests and their results on

groups of people at any age level.
To summarize this section, therefore, the following

statements can be made. The general purpose of this thesis

lras to d,etermine whether there ís a significant effect of

the cond,itions of administration upon the performance of

cognitive-type tests which were of two types: convergent

and divergent. A related purpose $ras to see if the condi-

tions of administration influence the leve1 of correlation
between convergent and divergent "tests.'l

The context of this research lies in the issues of the

validity of measures of corivergency and divergency taken

und,er varying conditions of test administration. There has

arisen in the research literature not only the question of

Èhe relaÈive validity of convergent, and divergent tests

and of the construct of intellect, but also the extent Èo

which performance on such tests is influenced by conditions

of administration. Two types of conditions of administra-

tion are thought to be important: test cond.itíons in which

the stud.ent is aÌ^/are of the evaluative aspect of the re-

sults and a formal structured relationship is established;

in contlast a game condition may be established in which

the students are by design relaxed, and the evaluation con-
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t,ext is eliminated.

The importance of. Èhis research lies in the fact that

since cognitive tests are so widely used, school and. uni-

versity administraÈors, educators and research psycholo-

gists must be better informed. about Èhe influence of the

condiÈions of administration upon the level of performance

and the valid.ity of the tests. There is also the general

scientific issue of the relationship between convergent

and divergent 'ltests" taken under different conditions of

administration.

In the next section, a comprehensive review of the

relevant literaÈure will be given, leading to the specific

hypotheses and questions which were pursued in the research.

4
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CHAPTER II

BACKGROUND

Convergent Thinking/Intelligence

Statement of Problem

The prÍ:nary purpose of this thesis was to examine the

effecÈs of evaluative or play-like conditions on perform-

ance levels on certain cognitive tasks. These tasks con-

cerned tests involving convergenÈ and divergent thinking.

However, the term convergent thinking is conrnonly used with

intelligence, and the term divergent thinking is commonly

used with creativity. Thus, it seems appropriate that this
Iiterature review should begin by what some other investij
gators have discovered about these two processes. First,
for historical reasons, it is pertinent to discuss what

has been meant by intelligence, and what its nature is in

order to demonstrate that because of the controversy that

surrounds this topic, Èhe term convergent thinking may be
,t

more appropriate to use in studies looking at performances
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of individuals on tests which require only one right answer.

DefiniÈions of InÈelliqence

Accord,ing to Burt (1955), the term intelligence is de-

rived from the LaÈin word "Intelligentia" meaning knowing

or und,erstand,ing. Psychologists often attempt to define

intelligence operationally; that is, "Íntelligence is what

intelligence tests measure, " which refers to the fact that
we have a scientific measure which we apply to people in
order to access their ability in certain ways, relative to
other people. Different tests may not measure exactly the

same abilities, and correlaÈions between tests fluctuate.

Although intelligence has been measured for over 70

years, psychologists have never formally agreed. on a de-

finition of it. Binet (,see, for example, BineÈ & Simon,

1908) and, the early group of testers regarded intelligence
as a collection of faculties initiative, adaptation to
circumstances. etc. - which were Located on the test scale

according to the predilections of the test constructors.

It has since been variously defined as a composite of the

capacity to learn or to think abstractly, or functional

adaptaÈion (Freeman, L9621 , or the capacity for abstract

thÍnking (.Terman, L925; Terman & Itlerrill, L937) | or innate

all-round. cogniÈive ability (Burt', 1955), or a cluster of

hfgh gfade mental skills (-Hearnshaw, Lg64) Èo note a few;

but in the absence of clear definitions of abstract think-
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irg, ad.aptation and the like, there has been an understand-

able hesitancy to equaÈe such definitions with intelligence,

or to judge the extent to which such skills or abilities
are measured by current inÈelligence tests.

Much of the confusion arises from the following

sources:

1. Most of the important definitions are de-

rived from the field,s of biological ob-

servation and animal experj-mentatj-on (Èhe

ability to learn, for example); from the

clinical study of the mentally retarded

(the deficienÈ capacity to think abstractly);
\or from educational measurement (the capacity

to adapt means to ends). Neglecting for a

. moment that there is considerable disagree-

ment over the meaning of Èhe term adaptation

(compare the views of Stern c Keislar, L967,

with those of Porteus , L965, for example) ,

the clinician will rightly object that the

biological notion of inËelligence as adapt-

ability to the environment is far too broad

to be useful in clinical measurement. Essen-

tially, what differentiates low grade from

a high grade intelligence is efficiency in

manipulating symbols. On the other hand,
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investigations such as those of Harlow (].949,

1958) are sufficient to indicate that such a

criterion is just as inappropriate in the

field of animal experimentation since tasks

involving even the rudiments of symbolic

functioning are nearly impossible Èasks for

all except primates. It is equally obvious

that neiËher criterion fits particularly well

with the special d.emand.s of educational

measurement. The amount of overlap between

such views is very slight, and the theoretical

interplay is negligible.

2. In recent years, there has been an almost com-

plete switch from the qualitative study of

intelligence and the theoretical construction

of tests to the elaboration of statistical

methods of analysis. Hearnshaw (1964) points

out that whereas Spearman's work on the naÈure

of intelligence has been largely ignored, his

factorial methods have flourished. It is more

than half a century since Thurstone wrote "The

Nature of Intelligence" (1924), yet we still-

have no adequate current theory of intelligence,
z and test content is deterrni-ned partly by ad-

ministrative convenience, partly by analogy

16



3

ritith practical Èasks, partly by uncoor-

dinated intuitions, and partly by the

vestiges of pasÈ theories. Psycholo-

gists have preferred to set up practical

criteria derived directly from measurable

activities of the individual, to measure

and anaLyze dÍfferences in individual per-

formance without concerning themselves

with theoreÈical propositions. Intelligence

has become a concept we find useful in de-

scribing human behaviour. It is used as a

theoretical construct to describe mental

operations involved in problem-solving, or

as the most general cognitive ability. Such

a development has been valuable, but the

wholesale defection from the theorätical to

an empirical standpoint has resulted in Èhe

repudiation of the need for constructive think-
ing about intelligence and its funct,ionirg.
There has been a widespread and careless use

of the qualification "general." when referring
to intelligence. Such is implicit in most of

the Binet type or Wechsler "global" definitions,
where test constructors are litt1e concerned

with the unidimensionality of their scales, but

4
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are concerned merely with wheÈher the tests
work tolerably well in certain well-defined
areas, notably that of educational prediction.

Such an assumption of a general abiliÈy seems

legitimate here, since it is clear that Èhe

ability required to solve problems of the

type encountered in the BineÈ or Wechsler

scale is roughly the same as that required to
'd,o well in business, at school or university;

and. that inability to do such tasks is indica-

tive of mental deficiency or educational sub-

normality. There has been empirical verifica-
tion of this; a considerable amount of evidence

indicates a good relationship between success

in school or college and high scores in intelli-
gence tesÈs with correlations generally in the

vicinity of 0.60 to 0.65 (see for example,

Butcher, 1968; Guilford, L967; Vernon, L97Ll .

Undoubtedly, many factors such as persistence,

initiative, emotional stability, quality of

teaching, etc., influence success, and these

ought to be considered in any predictive battery.

Even such an empirical approach, however, Ieads in-

evitablf to assumptions and. theorizing about the nature of

educational abilities and the structuring and identification
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of these abilities into narrower categories in adulthood.

In view of this, there is little justification for psy-

chologistê neglecting theoretical issues and merely con-

cerningr themselves.with the nature of correlations between

tests and certain kinds of life success. As writers such

as Butcher (1968) point out: from the theoretical point

of view this is offensive; practically there is the point

that intelligence or mechanical aptiùude or verbal ability'

etc., are never the sole factors in a real life situation,

as d,istinct from a controlled experimental siÈuation-

Another fundamental objection is that achievement in

different areas may not be strictly comParabl,e. School A'

for example, may use a slight,ly dÍfferent criterion from

Schoo1 B, group X from group Y, and so on. On the'other

hand, iÈ is extremely simple to re-evaluate success from

one situation to another in terms of a few unchanging re-

ference fac.tors such as clerical aptitude, typing aptitude,

or mechanical apÈitude, etc. , for which there are tests of

known reliability and validity.
Where the criterion area is clearly demarcated by sPe-

cial aptitudes (or abilities presumed to exist), or is

only vaguely defined, the omnibus test is obviously of ex-

tremely limited value. The recognition in recent years of
4

the need for a changed orientation in such situations has

resulted in the production of, a large number of tests yield-
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ing measurements of special aptitudes and,/or abilit,ies.

Kuhlmann (1939) and Garrett (L946), for example,

approved the measurement of d.isparate functions, as in

sub-tests of the Wechsler tests or Thurstoners PIÍA (Primary

Mental Abilities) battery. For these investigators, from

both the practical and theoretical standpoint, such an

approach is vastly superior to that taken by makers of

omnibus tests who hope, by averaging scores on a hodge-

podge of functions, to obtain a measure of some worthwhile

ability. This approach is essent,ially naive, it is ne-

glectful of basic theoretical problems as that in which

the sum of a conglomerate of tests is accepted as a single

measurement of general intelligence. For example, is there

a primary mental ability of fluency, or is the spontaneous

flow of associations subsumed under the more general verbal

factor (in other than very homogeneous groups) ? For that

matter, is it more appropriate to judge a person's general

efficiency in a number of intellectual tasks using a pro-

file of scores from a "Primary Mental Abilit,ies" bat,tery,

or Èo judge from a battery of highly saturated tests incor-

porating different types of material? It is impossible to

attempt to soive the problem of measuring special aptitudes

and abilities without first solving the problems of the ex-

istencez and the nature of general ability. Any sort of

answer depends upon an embracing theory of intellect de-
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signed to serve as a basis for testing in all areas. Under

presenÈ conditions, howeverr ttê have no assurance that our

tests are even partj.ally adequate, much less that they are

complete.

Mapping the Intellect

The most important single step towards exploríng the

structure and organization of human abilities by breakÍng

down the globa1 concept into its unidimensional variables,
has been that of factor analysis. On the question of the

number, nature and, scope of these primary components, how-

ever, there has been consid,erable disagrreement between the

American and British schools of factor analysis. Here is
a quote by liliseman (1973) , an Englishman, that seems appro-

priate. On page trO of his introd,uction to a book of read-

ings on rlntelligence and Ability,' he writes,
!{e must undoubtedly acknowledge our
great indebtedness to America for the
massive scale of her research effort
in psychology, and not least in the
cognit,ive fie1d. The development of
psychology must have been very much
slower and more hesitant without this
powerful attack. But we must also re-
cognize Ëhat the for:ndations on which
it was built were to a very con-
siderable extent - British.

T¡Iiseman (1973) continues with the conunent that since,

our university and college libraries
carry ever-increasing proportions of
American Èextbooks in psychology and
educational psychology, it, is all the

à
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more important to emphasize this
countryts fundamental contributors.
I believe that, this is not mere
chauvinism, but a necessary process
in understanding some of the basic
conflicts. .There are both
American and, Brit.ish schools of
thought in the cognitive fie1d, and
particularly so in theories of the
structure of abilities. Eventually
they will come together: but this
will happen later rather than sooner
if the peculiarly BriÈish contributions
receive less than their deserved share
of attention. If I were to hazard a
predicÈion (and 'hazard' is the right
word, here) I would guess that the final
solution if there is to be one - will
lie nearer the British Ëhan the American
line of thought, (p. 10) .

Most of the Britísh factorists, represented most

vigorously by the views of Burt, Thomson and Vernon, favor

a hierarchial interpretation of ability factors. They

accept g; i.e., a general intellectual factor. In add'i-

tion, they recognize such group factors as !{ meaning word

fluency, N meaning numerical ability, K meaning spatial

ability, R meaningr reasoning ability, and P meaning per-

ceptual ability or perceptual speed; since, in addition to

g and specifics, tests invariably measure some grouP factor

abílities. The stability of these factors, however, varies

greatly with the ease of the test' presuPpositions of the

factorists, and the selectiq.n of subjects. In addition, the

form of the test items, and, the condit,ions under which the
4

tests are administered, seem to introduce formal factors,
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which have some effect on the operation of content factors.

Many present day group factorists favor the view that

after the removal of g, tests tend to fall into two main

groups:

a. the numerical -- verba.L educational

or V:ed factor.

b. the practical -- mechanical spatial
physical or k:m factor.

These are considered to be two very strongly unified groups'

not easily broken down into separatê V, N, K, etc. factors

until the onset of ad.ulthood, with its aÈtendant differen-

Èiat,ion and structuring of abilities into narrow minor

factors under the influence of selective occupatj.on, ed,uca-

tion, and so on.

Most, group factorists consider that most of Èhe vari-

ance of ability is due to g and to highly specific or small

group factors. Vernon (1971) maintains that g variance

should. account for appreciably more variance than all the

oÈher group factors together, and that the emergence of

large group or primary factors is due essentially to

selectivity of the sample. He reports Èhat, when the same

tests which, among unselected recruiÈs, gave g and group

factor variances of 50 and 20-25 percent, respectively' \^rere

analyzeå amongst a more highly selected groupr f often fell

to 15 percent and the group factors rose to 35 percent.
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These would correspond roughly with the general size of

the factors extracted under similar conditions by the

group factor method.

Many of the factorial studies after 1935 followed Èhe

multiple factor methods d.eveloped by Thurstone (see, f.or

example, Thurstone, 1938 | L948; Thurstone & fhurstone,

1941) . Such methods !ìrere in reality an exÈension of the

simple summation techniques originally advanced by Burt

(1909, L9L7). Thurstone subdivided intelligence by factor

analytical techniques into 10, later reduced to 7 primary

factors. These ares

a. number ability;

b. word fluency (concerned with fluency

and d,ealing with single and isolated

words) ;

c. verbal meaning (concerned with grasping

ideas and word, meanings);

d. reasoning;

e. spatial relations;

f. perceptual speed;

g. memory.

These tests are each designed to measure primary

abilities and litt1e else, but they are not the only

factofs in intelligence. However, they are the most

clearly identifiable ones from all the tests Thurstone
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èonduct,ed. Several other factors have recently been

identified and some of these represent a further break-

down of Thurstone's reasoning factor. From these factors

identified by Thurstone, a single general factor emerged,

callêd a second-order general factor, probably equal to

Spearman's g factor. This second-order factor is essen-

tially linguistic, because iÈ correlates most highly with

verbal ability and word fluency. The highest correlation

was between the general factor and reasoning.

fn other investigationsr. however, such as those of

Guilford and his colleagues (see, for example, Guilford'

1956, 1959, L967, L972b¡ Guilford & Hoepfner, 1963, L9661

the general factor is renounced and the variance attribut-

able to g is spread over the remaining factors by a Pro-

cess of rotation to simple structure or comPonents. By

applying the statistical method of factor analysis to his

experimental data, Guilford (1959) claimed to have dis-

covered 50 intellectual factors, although his theoretical

model predicted 1-20 factors.

Guilford called this system, whereby he organized the

intellect into primary abilities, "the structure of in-

tellecÈ. " Every cell in his theoreÈical model rePresented

a unique component or factor, which in turn rePresented a
4

particular and unique ability. Thus, Guilford, would claim

inËelligence is made up of at least L2O discret,e, d,istinct
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and. d,ifferent abilities, each of which are required in a

certain class of tasks. Although factorially distinct,

these component,s, according to GuÍIford, can be"classi-

fied into three different cat.egories, because they are

related to each other in certain ways. Such classifica-

tion is made according to:

l. The type of process or operat,ion per-

formed on certain tasks. Such classi-

2

3

fication yields five groups of abilities

involving factors of cognition, memory,

convergent thinking, divergent thinking

and. evaluation.

The type of content involved which may be

figural, symbolic or semantic. To cover

the general area of "social intelligencer "

Guilford had, theoretically proposed, with-

out empirical evidence, a fourth type of

content which he called behavioural.

The type of product involved which occurred

when a particular tlpe of operation was

applied to a certain tlæe of content. Six

kinds of products are involved, which

Guilford labelled as units, classes, rela-
tions, systems, transformations and im-

plications.
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Each factor, representing a certain ability can, there-

fore, be described in three d,ifferent ways.

Subdividing intelligence into so many different

abilities, and, labelling such abilities as Guilford did,

can give rise to a cerÈain confusion in terminology. For

instance, Guilford predicts 24 convergent. production abil-

ities which involve tasks requiring logical deductions or

inferences where "the input information is sufficient to

determine a unique answer" (Guilford, L967, p. 171).

This d.iffers from the more general definition of con-

vergenÈ given in this thesis, where convergenÈ thinking is

that involved in any task where only one right answer is

required. Thus, for example, a vocabulary test involving

verbal comprehension, where giving the meaning of words is

required, would be classified by Guilford as the ability

to cognize semantic units. Guilford would claim that such

a vocabulary test involves the operation of cognition

factors, semantic content factors which together generate

a product factor of unj-ts. While not denying the different

components involved in any one intellectual task, such as

a vocabulary test, the opposing school of thought would

maintain Èhat these different abilit,ies have common to them

one underlying general ability.
/r

Ìndeed, the wide d.ivergence between the two factor

analytic interpretations may be more apparent Èhan real.
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The strict d.emands of the single dj-screte structure solu-

tion are too rarely met in matrices of observed correla-
tions to be of much significance as long as the ortho-
gonal pattern of factor axes is retained. Thurstone, for

example, permitted his factors to be correlated; and. once

the factors in the matrix are found and rotated, another

matrix of correlations is found between the factors.

This, in turn, can be analyzed and in the cases of tests

of general abitity, generally obeys the Èetrad criterion,
giving rise to a second-order factor which corresponds

very closely to SpearmanIs g.

As Eysenck (1939, L967) has pointed out, within the

multiple factor framework Èhe simplicity and orderliness

of Spearman's original picture may be recovered, without

neglecting the additional group factors whj-ch made his

simple model seemingly inapplicable.

There also have been other experimental results which

have shown Èhat factors d,i-scovered through the simple

structure solution correlate in a hierarchial pattern and

that the emergence of a general factor is prominent

(Vernon, L97L) . Guilfordrs "structure of intellect" model

is also under sharp scrutiny and Cronbach (1970a, 1970b)

in reanalyzíng the "structure of inÈellecÈ" model (albeit

in onLy limited areas, so far) claims to have found high

correlations between certai-n factors which Cronbach con-
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cludes reflects the existence of general group factors.
Although Guilford (L972r.) d,efended his model, it would

appear that at Ìeast some of his factors may not be as

unique as originally claimed and that distinguishing a

number of orthogonal factors from test matrices does not

exclude the possibility of one or more broader underlying

corûnon factors.

The exisÈence of a general factor is now generally

admitted., albeit reluctantly by many American factorists.
The question then becomes why shoul-d there be such diver-
gence of opinion about. its importance, its síze in dif-

ferent experimental populations, its generality and its

relationship with much narrower primary factors?

. Vernon (1971) claims that investigations finding a

small amount of g do so because they test homogeneous

samples.
)

It is because the majority of American
investigations are conducted with
college student.s, aircraf t pilots, high
school pupils and other selected groüps,
that their results so readily fall into
independent primary factors, instead of
g
he

and group factors. But when more
terogeneous adult groups have been

sÈudied, a g has usually appeared, (p. 31)

IÈ is clear that the selection of the sample has an

important effect on the nature of the factors that are
4eventually extracted from the test battery. The correla-

tion found between tests t oE between tests and. external
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criteria, depend to a very large extent on the hetero-
geneity of the sample. An increase irr\ h"t"togeneiÈy in-
creases the correlations and consequently affects the size

of the factor loadings. Thus, Thomson (1939, 1951) went

so far as to express doubt as to whether separate factors
are meaningful in the absolute sense since they are ap-

parently dependent on the population from which measure-

ments have been taken.

Vernon (1971) concluded that invariance of the under-

lying factor strucÈure could be shown to exist, despite

sampling differences. He based this on the fact that many

American investigations have produced invariant primary

f actors rather than q and group factors such a.s v: ed and

K:m. These samples, ho!'/ever, have generally been selected

from college, university, armed servíces, etc., type pop-

ulaÈions, and where more heterogeneous populations have

been studied,, g has generally appeared as a common factor.
The present author would agree with investigators

such as Vernon (1971), that it is imprudent and mathe-

matically difficult Èo belittle rrgrr which seems the best

hypothesis for theoreÈical, empirical and practical pur-

poses. Such a hypothesis râras assumed in the present re-
search.
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The Nature of the General InÈelligence Factor

Spearman (1904) introduced the concept of "g' or

general intelligence. He introduced the term to refer

to the correlations which exist in varying degrees be-

Èween Èhe most diverse sorts of cognitive performance.

Finding that non-IQ tests not, only correlated with

each other but also correlated with IQ tests, he assumed

that there hras a conmon ability which ent,ers into all

test, performances and should be substituted for the con-

cept of intelligence. Three of his conclusions are, to

quote him, the following:

By this same new system of methodics,
Èhere is also shown to exist a corres-
pondence between what may provisionally
be called rGeneral Discrimination' andrGeneral Intelligence' which works out
with great approximation to one of
absoluteness . this phenomenon ap-
pears ind.epend,ent of the particular ex-
perimental circumstances; it has nothing
to do with the procedure selected for
testing either Discrimination or Intell-
igence, nor with Èhe true representative-
ness of the values obtained by these
Èests, nor even with the homogeneousness
of the experimental reagents; if the
thesis be correcÈ, its proof should be
reproducible in all times, places, and
manners - on the sole condition of
adequate method,ics.

. all branches of intellectual
activity have in common one fundamental
function (or group of functions) r whereas
the remaining or specific elements of the
activity seem in every case to be wholly
different from that in all the others

4
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As an important practical consequence
of this universal Unity of the In-
tetrlectual Function, the various actual
forms of mental activity constitute a
stably interconnected Hierarchy accord,-
ing to their different degrees of in-
tellective saturation, (Spearman, L9O4l
as quoted in !{iseman I L973, p. 6) .

According to Butcher (1968), the second of these ^

quoted paragraphs is the first statement of Spearman's con-

cerning his two-factor theory. The third sÈatement, in-
dicates that each cognitive task will have a specific
factor loading on the ng' factor or factor of general in-
telligence, and such a loading will indicate to what extent
general intelligence plays in that particular mental task.
Butcher (1968) states the following regarding this:

According to this celebrated, rtwo-factor
theoryr' which might have been called arone-factor theory' (since it depends on
the existence of only one common factor),
the performance of every cognitive task
depends only on general intelligence and
on another factor entirely specific to
the particular task, (p. 45).

Later, Spearman and !{ynn Jones (1950) admitted thaÈ

the two-factor theory "only indicates the initial degree

of analysis; certainly not t,he ultimater " (p. 10). They

acknowledged the existence of group factors which influenced,

some, but not all tests, but maintained Ëhat these group

factors differed from "9" which influences all tests.
Spearman actually preferred. not to identify g with

inteLligence but rather suggested. it depend,ed on a general
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mental energy hriÈh whích every individual is endowed.

He considered g to be the amount. of general mental energy,

and the specifics the efficiency of specific mental ener-

gies. The general factor was regarded to be innate and

ineducable while the specifics were.regarded as being

Iargely affected by education and training. 
'

Iligh g tests display the characteristics that involve

seeing relationships or what Spearman labels as "the educ-

tion of relations and correlates. "

In addition, Spearman dealt at some length with the

question of whet,her g involves the power of abstraction.
He pointed ouÈ that intelligence as measured b1z usual

tests is essentially characterized not by the nature of the

content cognized, but rather by the fact that this cont,ent

is cognized abstractly. Much of the evidence for a greater

intercorrelation between abstract, than between perceptual

tests, and therefore the greater g saturation of the former,

is spurious, in that the level of difficulty in the two

types of tasks is not equalized.. When this is allowed for,

the average correlations are shown to be about equal.

The Nervous System and Intellectual Processes

Thomson offered an alternative theory to explain the

zero-tetrad differences that Spearman took as evidence of

a single general factor. He suggested thaÈ each ce11 calls
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upon a sample of the "bonds" a mind can produce t oE on a

sub-poo1 of the mind's bonds. If two tests are very much

alj.ke, they may be fairly described as sampling the same

region of the mind.

I{hat these "bonds " of the mind are Thomson does not

state. He ventures the suggestion that they include in-
herited responses such as reflexes, acquired habits or

associations, and that they are associated with the neu-

rones or nerve cells of the brain. Thomson describes

thinking as the excitation of Èhese neurones in patterns

in a continuum from the simplest instincÈive patterns to

the more complex acquired ones.

Intelligence is probably a function of the nr:mber and.

complexity of the patÈerns which the brain can make. In-
telligence tests, however, do not call upon brain patterns

of a high degree of complexity, for tests are always asso-

ciated with acquired knowledge and with the educational en-

vironment of the subjects tested. Tests may differ in
their richness or complexiÈy and if a miscellaneous set

of testsr or tests of less rich material are given, the

extensive sampling of the bond.s which is expected. to occur,

probably results in the posiÈive correlations. Such posi-

tive correlations do tend, to appear, particularly if the

bonds. tend to be all-or-noÈhing in their naturer âS the

actión of neurones is known to be.
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For concreteness, it is convenient to identify Èhe

elementsr on the mental side, with something in the nature

of Thorndikers "bonds" (Thorndike, 1931 ) and on the physi-

cal side with neurone arcs. Thomson is inclined Èo make

a d.istinction between Spearmanrs g and the various other
conmon factors, mostly, if not all, of lesser extent than

g. The former measures the whole number,of bonds rather
than a single unitary power or organ of the mind, âs

Spearman suggested; the latter indicates the degree of
structure amongst the bonds. Some of this structure is,
no dor¡bt, innate.- But more of it is probably due Ëo Èhe

environment, education and. experience with life. The actual

organization of sub-poo1s is likely to be extremely com-

plicated, and its categories are probably inÈerlaced and

interwoven.

From Thomsonrs theory, therefore, g is noÈ solely a

fixed, ínheriÈed quantity, but represents "the total number

of bond,s" (Vernon, L97L, p. 33). Irlhile Èhese bonds may be

largely dependent on inheriÈed properties of Èhe central
nervous system they are also modifiable by experience,

schooling or occupation, by acquired organic conditions

such as brain injury or even ageing, and by deterioration
of mental efficiency in certain psychopathological condi-

tions.
,

The physiological aspect of the organization of bonds
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is clearly developed in Hebbfs attempt to arrive at a

system which is faithful to present-day physiological

facts. His theoretical model, which is applied initially

to the analysis of the development of simple visual per-

cepÈions, is elaborat,ed to account for the actions of

attention, moÈivation, learning and inÈelligence in the

cerebral control of behavior (Hebb , L949, L9721 . .Activi-

ties are aroused by the cell assembly, the basic variable,

and the phase sequences which result from the successive

actions of a series of cell assemblies which mutually

interact. Hebb refers to these as conceptual or idea-

tional activity, and the various phenomena of behaviour

are analyzeð. in terms of this general schema.

For Hebb, intelligence has two supplementary compon-

ents which he labels as Intelligence A and Intelligence B.

Intelligence A represents Èhe ind.ividual's innate poten-

t,ial, his inherited capacities and is defined in terms of

neural metabolism and brain structure. Intelligence B

represents the developmental component, is the actual

level of intellectual funcÈion and is dependent on the in-

dividualrs past or presenÈ experience and training. ltlhile

Èhe relaÈive importance of these two components or factors

varies with the particular intellectual test, Hebb main-

tains that both factors are involved in any test perform-

ance. Intelligence B is dependent, on Intelligence A and is
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limited by it for Èhe latter represents our inherited po-

tential. Intelligence B, being d.epend.ent on both heredi-

tary and environmental influences, represents the observ-

able lasting changes in perceptual, intellectual and be-

havioural organization which occur during development and.

are induced by the first factor, Intelligence A.

Particularly inte.resting from the psychometríc point

of view is Hebb's interpretation of daÈa dealing with

menÈal capacities and brain damage. He generalizes to the

extent that localized brain damage in children produces a

general impairment, rather than specific functional loss,

whÍIe in adults a corresponding injury produces a more

specific loss of powers and a less obvious general impair-

ment. The question arises as to wheÈher the latter re-
presents g. Hebb tentatively suggested tlrat the greatest

deterioration occurred on speeded tasks, abstract problem-

solving and unfamiliar t,asks. The deterioration oceurred.

least in vocabulary, information and verbal comprehension,

such test.s having been shown to be most highly loaded with

g in an adult populat,ion. This seems to imply the pre-

sence of a purely general factor which increases t,o matur-

iÈy, is dependent on the organization of the higher nervous

system, and is associated with the action of the cerebral
4cortex.

Vernon develops the point that factors over and above
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g or general intelligence, although partly due to heredi-

tary and neurophysiological influences, arise primarily
as a consequence of an individualrs upbringing and educa-

tion. Such consequencesr ês he puts it, impose "a certain
grouping on his bondsr " (Vernon, L97Ir pp. 31-32). The

organization of abi.lities is in part culturarry determined.

Since performance on tests is also in part culturally de-

termined,, Vernon added a third dimension to Èhe concept of
interligence which he carled rntelligence c (which he added

to Hebbrs Intelligence A and B). Intelligence C is meant

to be a particular sample of Intelligence B which is
measured by a particular intelligence tesÈ, the performance

level being culÈuraIly bound.

F'erguson (f954) would expand such a notion even

further maintaining that not only does the level of per-
formance on a particular task differ from culture to cul-
ture, depending on the learned cultural dictum, butr âs a
logical outgrowth of this, it, is like1y that the factor
structure of any one test will also considerably d.iffer
from one culture to another. It is expected, that for any

one identical problem, individ,uals from diverse cultural
backgrounds will utilize very different abirit,ies to find
a solution.

4
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The Deve t of Intell

The importance of the purely developmental rather

than cultural influences on g and Ëhe broader group factors

is nowhere more explicitly stated than in Èhe genetic sys-

tem of Piaget. The psychology of thought or intelligence,

which he regards as synonymous, treats, in the process of
growthr the ordering and, dimensioning of a child's experi-

ence from the egocentric and. phenomenal world through the

stages of sensori-mctor inteJ-ligence and the pre-con-

ceptual stage to the final development of abstract concept-

ual thought (Piaget, 1950). In the course of growth, the

internalized actions attain a continually greater degree of

d.ifferent,iation and organization, mobility and combined

abil,ity, until, at the full operational level, complete

generality, power of abstraction and reversibility is

reached.. This is the level of intelligence proper, where

the child can effectively manipulate and deduce formal

logical relaËionships, can freely put them togeÈher,

multiply them with one another, link and unlink them,

substitute, invert, and in general, exploit aII their

formal possibilities. This is similar to Speariùan's

eduction of correlates.

Thus, intelligence for Piaget is a continuous con-

structlon process. Intellectual d.evelopmenÈ also involves

active, rather than passive, processes whereby the individ-
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ual at,tains d.ifferenÈ and higher ord.er forms of mental or-
ganization of structures termed. "schemas. " Schemas then

are the intellectual products developed by two interrelated
processes which Piaget called assimilation and accommoda-

tion. Assimilation involves an incorporation of environ-

mental data or information iñto the individual's own mental

organization, whereas accormnodation involves the modifica-

tion or application of Èhe individualrs inner mental organ-

ization to particular environmental stimuli. It is the

product of these two processes that result in more effec-

tive schema, the psychological unit of intelligence.

!{hile maturation, experience with the environment and,

learning or education are all regarded to be, importanÈ

factors in fostering intellectual gror,uth, the most impor-

tant force is what Piaget calls equilibration. Equili-

bration is an auto-regulatory process whereby the individ-

ual strives to reach for balance or homeostasis between

contradictions or conflicts which an individual experiences

with himself or with the environment. Although Piaget d.oes

not t,a1k in Èerms of general or specJ.fic factors of in-

telligence, his concept of intelligence involving the

buiLding up of ever-increasing mental units or schema seems

similar to those theorists ad.vocating broad general in-

tellectual abilities underlying all cognitive behaviour.

Rather similar in vein to Piagetrs point of view is

g
,l

i

i

I

I

I
j,

!

{.
J
l
I
¡

I

f{

I'

I

40



1

I

I

I
f

n

,{
llf
r
I

1t

I

-ttr

ï
i

that of Bruner. However, unlike Piaget, Bruner emphasizes

the importance of cultural influences, since to a great

extent intelligence is the "internárization" of the actions,
Ëhe skills, the ímages and the symbols, of a given culture,
(Bruner, L964, 1966). Combined with his concern with the

importance of culture,'Bruner (f964, L966) was also con-

cerned with the evolutiorÍary aspects. IntellecÈua1 growth

is seen as the way individuals "gradually learn to repre-
sent, the world in which they operate through acÈion,

image and symbolr" (Bruner, L966, p. 6). Such representa-

tions of the world can only be understood with reference

to those "too1s" which exist in the culture whích serve to
amplify Èhe individ,ual r s powers and with reference to
evolut,ion which provid,e man with his heritage.

The Search for Factors of trnteltiqence

So far in this discussion, the concept of, a general

factor of intelligence has been accepted. I¡Vest,igators

like lhomson differentiated between and" emphasized both

the neurological and developmental- aspects of g, The

neurological aspect is suggested by positing a sy"stern of
neurone functj.oning and patternj.ng as the neurological

basis of a bond structure. The developmental aspect is
put forward by noting that, g is the number of bonds the

4

mind is capable of synthesizing, and that the sub-pools,

represented probably by the group factors are structured
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systematically be education, trainíng and similar in-

fluences.

The cultural an{ purely developmenta:L influences

affectingr the organization of bonds have been st'ressed by

Vernon and Piaget, respectively. Bruner has also pro-

moted the importance of cultural factors. The neuro-

physiological aspect,s have been particularly stressed by

investigators like Hebb. His concept of initial activity

aroused by the cell assembly, the organization of phase

sequences and the tentative acceptance of a general abil-

ity factor associated with Èhe action of the cortex is

rather close Èo Thomson's theoretical foundation.

Although the stance in this chapÈer has been to suP-

port the concepÈ of general abilities and broad group

factors, the existence of specific abiliËies is not denied.

The limitations of the approach such as that of Guilford

and his colleagues, where intelligence is broken down into

discrete components is sÈressed, sj-nce the finat validity

of this comprehensive work is doubtful.

Vernon (1971) summarizes the following major weak-

nesses of this discrete component approach:

1. There is no good Proof of the in-
dependence of anything like such
a large number of factors, even in

. highly-selected grouPs. Most of
' the separate researches cover only

some half-dozen of the new factors
at a time, and, if even a dozen could
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be studied simultaneously (together
with reference factors), it, is prob-
able that several would coalesce or
mutually modify one another. Again,
if broad verbal, spatial and numeri-
cal (i.e., tmaterial' factors) were
first removed, one might hope that
the three columns would, usually co-
alesce into one. Guilford does not
deny that there may be second-order
factors running through sets of
several of his listed factors, but
he has not yet published any study
of these because they are Liable to
vary so markedly wiÈh the selectiv-
ity of the tested population.

No other laboratory or research in-
stitution seems, to have been con-
vinced of the valid.ity of Guilford's
scheme, nor (with few exceptions) to
have used his factors as a basis for
fresh experimentation. And although
the consistency of findings from one
research by Guilford to another is
quite striking, investigations by
others seldom provide much confirma-
tion. Several large-sca1e studíes

. have yielded. results which can
be only partially reconciled with one
another or with Guilford's classifica-
tions. A less elaborate scheme based
on fewer, more dj.stinctive, factors
might gain wider acceptance, show
greater stability from one research
to another and greater practical
utility; though Guilford would no
doubt answer that it would give a
less complete picture of the complexi-
ties of intellect.

3. There is a serious dearth of external
valid,atory evidence to show that the
new factors give additional informa-
tion about Èhinking in everyday life.
Certainly this is difficult to come by,
but one would hope for proof that each
new factor could contribute to the
selection of people with thinking

lt
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capacities needed for particular jobs
or courses of study. . A small-
scale research by lIills (1955) into
the relations between college mathe-
maÈics grades and 9 tests highfy
load.ed on 9 of the factors led to the
disappointing conclusion that rthere
is no particular ability or set of
abilit,ies or traits which is univers-
ally assocl-ated wíth success in math-
ematics.' Certain tests appeared to
be predictive of some courses at one
institution, but not of similar courses
given by other ínstructors, or in other
institutions. Single tests are not, of
course, Èhe same as facÈor measurenents.
But, until some external or rreal-life'
meaning can be attached to more of the
factors, the criticism can hardly be
refuted that they represent not so much
thinking -abilities as abilities to do the
variòus kinds of psychological tests,
(pp. 144-r4s).

This does not mean, of course, that the search for in-
tellectual factors should desi,st, but rather that the in-
quiry into their part in some general cogniÈive framework

should noÈ be neglected. lrlechsler (1958), for instance,

had Èhis in mind, in constructing his own battery of tests.

With respect to the number and importance of factors,

!ìlechsler (1958) criticizes a model such as Guilford's where

large nr.mbers of factors are extracted. Wechsler (195q)

claims that the primary purpose of factor analysis is to

account for the major variance in a battery of tests stith

the ml.nimum number of main factors. Those comPonents which

contrfbuùe a large part of the variance should be regarded

as either general or broad factors depending upon the amount
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of variance each contributes while those that account for

less than 3 percent can be regarded as representing speci-

fic abilities which may be of less importance.

Guílford (1967) crit,icizes this approach to limÍting

the number of factors, not only on the grounds thaÈ com-

ponents accounting for only a small part of the variance

may be of great importance in intelligent behaviour but

because on scienÈific Arounds any factor is important.

In addition, the apparent splitting of narrower factors

from an apparent. broad factor may be a misconception

since- the latter may be "a confounding of a number of

basic factors, " (Guilford., L967 r p. 36) . lfhile this is

obviousJ-y a valid statement it is also true to say that

isolation of numerous factors must also be balanced with

studies that examine their possible relationship, in ord,er

that the configuration of the map of the intellect can be

better understood.

Since this contextual atmosphere hras part of Wechsler's

rationale for constructing his intetligence Èests, which

suited this investigator's purpose of measuring general

convergent ability, two of the sub-tests from the lilechsler

battery hrere used in this investigation. It is worthwhile,

therefore, to examine the issue of what !{echsler meant by

intelllgence.

l{echsler (1958), on viewing the literature on this
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subject to that date, came to the unhappy conclusion that
psychology was in the paradoxical position of having de-

vised and used tests for measuring intelligence and then

disclaiming their relationship toithe subject matter in

hand by asserting that nobody really knows what intelli-
gence means. ltechsler claims that the main difficulty

Iies in the fact that general intelligence, l-ike the con-

cept of energy is not a t,angible material entity but a

construct which is limiting and absÈract. For this reason,

!{echsler is not concerned so much with what intelligence

is, but rather what it involves and distinguishes or dif-
ferentiates.

He accepts that intelligence includes having the abil-

ity to learn, to adapt or to educe relationships, but claims

that it also involves much more. Intelligence manifests

itself in a variety of ways as in learning, adapting or

reasoning tasks, but in addition there should be a degree of

commonality between Èhose forms of behavior which one ident-

ifies as intelligent. In defining intelligence, !{echsler

points out Èhat ttr." points shoutd be considered:

(a) that identifying basic factors or conmon

elements of intelligence constitutes only

part of the problem in a definition;

þl that general intelligence is not synony-

mous with intellectual ability; and,
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(c) that general intelligence is not a

discrete entity but is rather part

of the total organism of which the

personality is an inÈegral related
component.

fntelligent behaviour is goal-directed. Necessary

conditions, therefore, for such behaviour are purposive-

ness and motivation. Keeping these things in mind,

Wechsler (1958) then defines intelligence as

. the aggregate or global
capacity of the individual to act
purposefully, to think rationally
and to deal effectively with his
environment. It is aggregate or
global because it is composed, of
elements or abilities which,
though not entirely independent,
are qualit.atively differentiable.
By measurement of these abilities,
we ultimately evaluate intelli-
gence, " (p. 7) .

However, intelligence is not synonymous with the total
sum of abilities. Although intelligence is a function of
a number of abiliÈies, intelligence also reflects the con-

figuration of these abilities or the way they are combined.

An excess of any one ability may noÈ effect intelligent
behaviour as a whole. In addition, factors other than ín-
telligence per se, such as drive, play an imporÈant role
in intelligent behaviour. But wechsler found. that the onry

way to measure intelligence quantitatively was to assess

aspects of abilities, although he felt that the overall
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process can reflect the factor g. This, then, qras to be

validated by his staÈistical analysis. Because he found

that significant, correlations existed between items,

Irlechsler claimed that Èhese iÈems were not independent

of one another. I{owever, Wechsler does lrrarn that psycho-

metricians should desist from.confusing the identities of

general intelligence and intellectual ability. fn this

way the measurements are not invalid and through such

tests rrre can.Iearn the effects of intelligence, what it

does, alÈhough not necessarily the exact nature of it.

Thus, the hypothesis assumed in Èhe construcÈion of

the Wechsler intelligence scales is that intelligence is

the ability to exercise mental ability in contextual

situations, situations that have content and purpose as

well as form and meaning

!{echsler significantly disclaims the power to measure

all that makes up general intelligence in his tests. But

the thing !{echsler does claim from an intelligence scale

is that it measures sufficient portions of intelligence to

enable us to use it as a fairly reliable index of the indi-

vídual's global capacity. As we have seen, not all investi-

gations into intelligence have taken this holistic approach.

Yet, at the same time it should be appreciated that other
/t

contrÍbutions in addition to the ones already mentioned have

also added significantly to our knowledge of this aspect of
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cognit,ive function. Some of these will now be considered.

Historically, Binet and his colleagues made a major

breakthrough in the field by providing us with tools by

which individua.l children could be compared with each

other, and the normal could be distinguished from the

mentally retarded or abnormal. But Binet's major contri-

butions were to that of measurement rather than that of

theory. His concept of mental age provided psychologists

with a meaningful measure by which a score could be in-

terpreted with reference to other members of Èhe popula-

tion. Although he defined int,elligence as the ability

for goal-directed behaviour, the ability to make adapta-

tions to changing circumstances, otr ês ment,ioned earlier,

a collection of mental faculties which include init,iative'
judgment and so on (Binet & Simon, 1908), the criterion

for measuring such was largely subjective.

However, lilechsler (1958) claims that' one of Binet's

greatest contribut,ions lay in his assu¡nption that from a

battery of tasks, selection of the specific task was of

less importance as long as it was a measure of general

intelligence.

This explains in part the large
variety of tasks employed in the
original Binet scale. It, also

a ãccounts for the fact that certain
types of items which $tere found use-
fu1 at one age leve1 r^Iere not neces-
sarily employed at other age leve1s.
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Itlore important than either of these
details is the fact that for all
practical purposes, the combining
of a variety of test,s into a single
measure of intelligence, ipso facto,
presupposes a certain functional
unity or equivalence between them,
(lüechsler, 1958, p. I0 ) .

This functional equivalence of test items then makes it

crucial that each subtest has its own staËistical valida-

tion.

Such an approach, of course, assumes the existence of

underlying general factors. However, the difficulty with

intelligence tests is that different, tests do not measure

the same things in any very precise wây, nor do all in-

telligence tests measure just one kind of principal ability.

Those belonging to the school of factorists would stress

the idea that the existence of one general abílity is not a

self-evident necessity, and that other alternatives are

possible, whereas those supporting the existence of broad

general factors would, claim that although _specific abili-

ties exist they are related to more general factors. The

difficulty with factor analysis is Èhat it does not pro-

vide us with a unique description of what is present in the

matrix table but rather provides us with the amount of

variance which can be attributed to certain spat,ially re-

lated Bets or factors. Because an indefinite amount of

mathematically equivalent answers can be found, other

criteria, besid.es those of statistics have to be used,
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such as those to determine what is psychologically mean-

ingful.

Hearnshaw (f951) was critically aware of the incom-

pleteness of the factorial approaches in mapping human

abiliÈies. IIe d.efined. intelligence as "a cluster of high-

grade skills concerned with problem solving" probably,

though not necessarily, at the symbolic level.

The three basic intellectual skiIIs, Hearnshaw de-

scribes might usefully be considered properties of g,

though this may be taking undue liberties with the author's

viewsr âs he makes no implications of a unitary faculty.
He maintains that. a theory of intellect will be derived

from learning theory, and that int,ellectual skills are

differentiated from learning skills by a minimization of

repetition and a maximization of relevant generalization.

Hearnshaw claims that a nr-¡mber of important intellec-
tual skills are ignored in present intelligence tests.
Three of these skills are:

l. The capacity Èo relate or integrate events

over a period of t,ime. Such skills involve

the temporal, rather than the spatial, in-

ÈeEration of experience, relating such ex-

periences to the past and a future, such
z skills requiring aÈ least the rudiments of

symbolic functioning. He notes that in all
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present intelligence tests, the materials

are presented simultaneously, rather than

sequentially, for example, there is not

one of the tests of the Thurstone Pl'tA

battery where the time dimension is in-

voLved, excepting perhaps in the rote

memory tests. Tl¡e suggestion is made that

tests ought to involve the successive pre-

sentation of data.. A number of such ex-

periment,al tests $rere later described

(Hearnshaw, 1956) where data was presented

successívely. Interestingly, Hearnshaw

found that such tests are not highly loaded

with a general ability or a verbal ability

factor.

2. The ability to form concepts, Èo make

relevant generalizations, Èo order or

classify experiences and events. For

Hearnshaw, most current tests were poor in-

dicators of Èhe processes of conceptualiza-

tion, particularly novel conceptualization,

and of the abilities to grasp principles

of order.

34. The ability to appreciaËe the relevance or

significance of experiences or events. This
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involves a progressive sophisticat.ion

leading through richer schemata of
organized experience to Èhe attain-
ment of judgrments or "wisdom. " The

obvious question is whether a broad

general capacity is involved in all
judgment situations, or whether such

a cognitive act is specific to types

of experience. Againr wê have the

problem of how meaningful are specific
factors.

Burt (1958) points out that factors are useful cate-
gories to use when classifying results. OÈher evidence,

beyond mere statistical unity is required, however, in
order that we can regard them as real entities. Further-

more, Burt (1955) regarded such ment,al activity as ability
which was general, cogniÈive as opposed to being affective
or conative and innate. The fact that the term general

cognit,ive ability was used. reflected his findings Èhat the

highest common factor in a battery of tests was a general

one. He found ù

in nearly every factorial study of
cognitive ability, the general factor
commonly accounts for quite 50t of the
variance (rather more in the case of
the young child, rather less with older
age groups) while each of the minor
factors accounts for only 10? or less,
(Burt, 1958, p. 5).

lt
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He concludes that

for purposes of prediction fore-
casting what this or that individual
child is likely t,o do in school or
in afterlife the general factor is
by far the most importanÈ, though
adÍiittedly not our only guide, (Burt,
1958, p. 5).

Burt (1955, 1958) also discusses another of his ini-
tial propositions, that of the innate or genetic component

of intelligence, a feature vre shall reËurn to later.
One final word must be saÍd. about Burt's approach to

the existence of general factors. His approach does not

mean that he refuted, the significance of other factors.
RaÈher, he claimed that intermediate factors are reguired

to provide a complete account of the structure of abili-
ties. His theory of cognitive ability embraced. four main

kinds of factors which are arranged in a hierarchical
manner. Thus, at the top of the hierarchy was the general

factor, followed by the major group factors which were

common to large groups of performances (namely, the verbal-

educational factor or verbal abiliÈies and the spatial-
mechanical factor or non-verbal abilities). Next in Èhe

hierarchy were the minor group factors which still had

something in common with the major group factors, and

finally, there $rere the numerous specific factors, those
/t

factors which \¡rere specific to a particular performance

and made up of t,rue and. error vabiation.
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AlÈhough the greater part of the variance vüas, as

already staÈed,, contributed to Èhat prod,uced by the gen-

eral factor, it is by no means insignificant that the

factors produced in Èhis theory here are orthogonal; i.e.,
uncorrelated. Yet, at the s¿ìme time as Burt (1958) points

out even if we resort to so-cal,Ied, second-order analysis,

as Thurstone, himself, attempted, we do end up wittr a so-

called "super-factor" which can only be interpreted as a

factor of general intelligence.

Other psychologists have at,tempted to circumvent the

difficulties presented by using the general term intelli-
gence and to overcome the difficulties by arguing to what

extent this intellectual capacity is inherited or the re-
sult of learning and, environmental experience. They do

this by splitting the concept and distinguishing different
meanings of intelligence. We naïe already discussed, the

cont,ributions of Hebb and Vernon, particularly Hebb who

likes to distinguish between two different kinds of in-

telligence, Intelligence A and Int,elligence B. As Burt,

(1969) points out, such a differentiati-on only serves to

indicate that there are "two d.ifferent ways of using the

word intelligencer " (p. 199). Not unreasonably, Burt pre-

fers to talk of "genotypic" and "phenotypic" manifestations

of intêttigence, qualities reflected in the way Cattell
and his colleagues conceptualÍzed intelligence (Cattel1,
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1963; Catell , L967 ¡ Horn &.Cat,tell, 1966) .

The theory of fluid. and crystallized general intelli-
gence denies Èhat there is only one factor of general

abilityr âs originally puÈ forward by Spearman, but rather
that there are what (CatÈell (1963, L9671 cal1s two broad

factors. Fluid intelligence as reveared in factor anarysis

is that abiliÈy found on typical subtests of traditional
intelligence scales and is associated with "insightful per-

formances in which individual differences in learning ex-

perience play little part,," (Cattell, L967, p. 209). Fluid
intelligence, then, is similar Ëo Hebbts coneept of In-
telligence A (Hebb, L949, L972) in that it is innate or in-
herited, and unmodifiable. Crystallized intelligencer orr

the other hand, represents those abilit.ies acquired by

learning, environmental experiences, cultural opportuni-
ties and inÈerest,s. Cat,tell (1967) defines it as "the
culturally acquired judgrmenÈal skills, " (p. 2Og), which are

reflected in and measured on tasks which are heavily loaded

on verbal and numerical skills. A parallel wiÈh crysÈal-
lized intelligence can be made with Hebb's (L949, L972)

concept of Intelligence B. ù

Cattellfs approach, however, differs in an important

way from those other theoreticians who split intelligence
into aR innate component and an acquired. component.

Innate inÈelligence or Intelligence A, as defined by
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Hebb, is by definition inaccessible to presenÈ measure-

ment while Intelligence B or the fntelligence C of Vernon

(that, which is actually measured) may have liÈt1e rela-
Èion to Intelligence A. Cattell's approachr orr the other

hand, claims to be able to evaluate both factors which go

to make up this total double structure of intelligence,
and which are factorially separable; Importantly, Cattell
(L967 ) emphasizes Èhat while his fluid and crystallized
general abilities are functionally independent they are

also significantly correlated with an r of 0.47. AÈtempts,

therefore, Èo fiÈ factors such as verbal-educational abil-
ity and, spatial mechanical ability into Cattell's findings
of fluid and crystallized intelligence are inappropriate
since the former are orthogonal factors and the latter
oblique. Vernon (1950, L97L) points out that the most

representative tests of fluid intelligence are those con-

taining problems involving matrices, abstractions and

similarities, which are all highly loaded. with fr and the

most representatÍve tests of crystallized intelligence
are those involving the v:ed and k:m factors, such as com-

prehension, vocabulary and arithmetic. Because of thís he

finds liÈtle justification going beyond Èhe factor hier-
archical model previously d,escribed.

Cat,tell (.L967 ) j ustif iably attacks Vernon ' s stance .

Directly referring to this endeavour to fit these two
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broad abilities to the concept,s of fluid and crystal-

lized intelligence he states,

.'this attempt to creep from one
conceptual position to the other,
without clear rejection of false as-'
sumptions is merely asking for con-
fusion. The resemblance of the two
dualities is only superficial and
gross. Fluid and crystall-Lzed abili-
ties are oblique factors: k and v:ed
are orthogonal. The gf anìl g tñõ-ry
supersedes and abolíshes the need for
the Spearman g altogether, whereas the
k and v:ed theory retains g. The crys-
EallizElãbility factors , lc, covers
alike mechanical, practicaÇ numerical
and verbal skills, whereas the k and
v:ed divid.e them into two diffeFent
Fegories . There are, besides , a
whole set of connotations of the fluid
and crystallized ability theory in
physiological, cultural and d,evelop-
mental field.s which do not belong to
the theory of the k and v:ed dichotomy,
(p. 2231 .

With reference to this last statement it, should be noted

that Cattell and his colleagues did. include measures of
personality in much of Èheir research tsee, for example,

Cattell, L967) and did find, for instance, connections

or relationships between personality variables and cog-

nitive measures.

Speed as a Factor

One issue that has not yet been discussed with re-
ference to intelligence is that of speed. Eysenck (1967)

4

from his or¡tn experimental findings and of those of Furneaux
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(1960) concluded that the basic factor in measured intell-

igence was that of speed; or put more accurately, the

effect of speed, in finding a correct answer when considered

in the context of individ.ual test j.tem difficulty was

found to be the main difference between individuals on

cognitive tasks. Thus, in his model of the structure of

intellect Eysenck (L967) included the coÌponents of mental

speed and power while at the same time retaining in his

hierarchical structure a cent,ral concept of g.
' With reference to Èhe speed factor Eysenck (1967)

emphasizes the findings of Furneaux where the rate of in-

crease in time taken with increasingly difficult tasks (as

measured by the slope of the plots between the log of time

or latency and increase in ltem difficulty) was constanÈ

in al.l Índividuals tested. Since the findings of constants

is not conrmon in psychology, Eysenck suggests that further

work along these lines would. increase our scienÈific know-

led.ge of intelligence. The f ollowing dÍscussion wÍlI

illusÈrate, however, that the significance of the role of

speed in cogniÈive tasks, whether they be convergent or

divergent in nature, is still controversial. Thusr âs dis-

cussed in the section on methodology, speed as a dependenÈ

variable was eliminated from Èhis investigation.

A3 children become mature they become quicker in their

motor and intellectual r."porr""" until young adulthood,
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after which they remain capable of quick responses (given

good health) until midd,le age after which Èhere is a

gradual slowing. The relevance to intellectual abilities
of this developmental trend over the life span is by no

means agreed upon. Some researchers, because of their
conceptions of the nature of the intellect, have no room

for a "speed factorn in explaining the organization or
changes in thought processes.

Since one reason for being slow in response in early
childhood is because of lack of familiarity, it is easy

to believe that practice not only nmakes perfect" but it
also makes one quick. ft is difficult to refute the argu-

ment that one becomes quick with pract,ice wheÈher it is a

matter of doing arithrnetic problems, reading or skipping

rope. fn this sense, the Èime taken in doing a task is a

variable which is dependent upon the level of familiarity
or skill. There is another sense in which t,ime might be

involved in which one qrould be more skillful if one v¡ere

quicker. Here Èime or speed is cast as an independent

variable. This parad,igm is not, commonly discussed in re-
IaÈion to children and as a result time is most often seen

as a consequence of ability or skill. fn the case of older
adults it is less easy to slid,e over the issue since many

4older adults seem to slow in response processes, indepen-

dent of the leve1 of practice or use. If one wishes Èo be
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rigid and retain time or speed in the role of a depend,ent

variable one may say that the additj-onal time taken by

the older adulË is compensatory for a reduction in abil-

ity. ImpliciÈly there is the belief that there is change

in a "performance factor" in which the thought processes

are unchanged and it is but a matter of the individual's

not being able to register responses to the outside worl-d

as quickly.

One of the early workers in the field of intelligence,

Thorndike (L926) consid.ered the intellect as having Èhe

properties of Þower, altítude and speed. His followers

did little to elaboraÈe on the role of speed and it became

essentially ignored, perhaps understandably so since its

importance seems to diminish over the years of development

toward, adulthood. The issue was again raised, however, by

data on the later years of life with the embarrassing find-

ings Èhat speed measures are intercorrelated and also cor-

relate with untimed, measurements of co.gnitive processes

(Birren, Botwinick, !{eiss & Morrison, 1963). It was sug-

gested by Birren (L964, L974r, Botwinick (1973), and.

Botwinick and Storandt (L974) that perhaps timing and speed

of response $ras a reflection of the integrity of the central

nervous system. Elevated blood pressure and related dis-

..""" âr" also'associated with slow responses (Birren &

Spieth, L962¡ Spieth, L965¡ Hicks & Birren, L97O¡ Abrahams &

Birren, 1973).

61

d
t\û

I

i
i

I

t
f

i{"
.,p

t,I
,t

I

4
l'
J



f
il

Time or speed, rather than being an artifact of meas-

urement or a manifestation of a peripheral change, began

to assume major significance in the differential assess-

ment of the maËure and, older adult (Birren, L965¡ Spieth,

1965; Birren & Renner, L977; Botwinick, L977) . Thus, the

conceptual turn-around consisted of not partialling out

time and discarding.it, but rather giving it major con-

ceptual signifiance and emphasizíng its measurement. ff

speed and timing present a good scientific vantage point

for studying abilities and the state of the central ner-

vous system of older adults, why should not speed have an

important. role in the thought processes of children and

young adults as well?

The evidence on matu::e and older adults suggests that

Èhere is a general speed, factor of considerable magnitude.

While perhaps not explaining as much of the total common

test variance as "9", speed. may be in the next order of
magnitude of signifiance when judged from the viewpoint of

explained variance. The lack of a large or clear speed

factor in children while in part explained by the predilec-

tion of investigators not to look for it' may also result

from the fact that it malz be small as a ltmiting or deter-
mining factor for the quality of thought in children. Re-

action¿ time in children, for example, Èends not to correlate

highly with intellectual tests (Eysenck, L967).
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Perhaps one is dealing with a neural phenomenon in
which, should. slowing be excessive, the slow scanning of

current or past information could result in a decreasing

probability of eticiting appropriate material from long-

term store. AIso, slowness may limiÈ the ability to com-

bine Èhe material into a ne$r percepÈ before it disappears

from the short-term store. Slowness appears also to be

related. to a higher probability of distraction which is
obsen¡ed in very young children or in retard.ed. older chil-
dren. The essential point. of relevance here is the fact
that given slow response processes beyond some critical
level, our memories may seem to diminish when in fact it
is a matt,er of speed of retrieval rather than storage.

Also, the probability of occurrence of new relevant thoughts

may be affected by the slowness, and, with slowness the

probability of inappropriate responses nìay ri-se. This, of
course, does not negate those findings in which an increase

in speed of performance is achieved at the expense of
accuracy, but the decline in actual performance with de-

creased rate of response has now been documented (Eysenck,

1967).

Eysenck (1967) as has already been stated, presented

a mod.e1 of the structure of the intellect in which he in-
cludedna speed factor. Unfortunately, he did not attend to

the empirical literature on intellectual functioning of
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older adults and he did. not build a brid.ge between in-
formation on intellectual functioning in early life to
middle age and then to the later years. This gap is to
be regretted,, for it would appear that the measurement

of the speed of mental processes represents a fruítful
avenue of sÈud,y for convergent thought processes and

perhaps more so for divergent thought processes. !{ith
respect to the latter, the present state of the organism

may be more critical in forming a high quality response

than for convergent processes in which retrieval from

store may be less embarrassed by sluggish neural pro-

cesses than would be the formation of a high quatity
original response.

From this present line of reasoning, one should ex-

pect to find a relationship between divergent thinking
and some estimate of general response speed. Although

speed of response $ras not investigated in this study, the

author recognizes the significance atÈached to speed of
response, particularly witb respect to older adults and

indeed. one should, in the future, expect profitable re-
search in this area.

Genetics, the Environment and Intelliqence

Cattell in his definition of intelligence Ëalks of two

meaninfs of the term, one of them basically concerned with
genetic potentiality (namely, that of fluid intelligence)
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and the other the result of an interacÈion with experience,

Iearning and environmental factors (namely, that of crys-

tallized intelligence). Hebb and Vernon have likewise

talked in terms of these two components although using

different terminology.

Butcher (1968) points out there is a certain appeal

to concepts which are explained by reference to neuro-

logical constructs, parÈicularly since we may be nearing

the time when quantitative assessment of neural structures

would, permit us to calibrate the growth and decline of
performance on cognitive test.s.

Hebb (L949) was one of the pioneers in citing experi-

mental evidence to indicate that, neural pathways t{ere in-

volved in learning and that also environmental experience

plays a signif icant role in establishing an individ.ual's

level of performance. Those advocating the use of intelli-
gence tests frequently do so by arguing that such tests not

only measure innate capacity but also learned experience

which is relevant to the assessment of scholastic aptitud,e

and prediction of scholastic success in the school curricu-

lum. In addition, the literature on readiness and neural

sets (Hebb, L949, 1972; Vernon, 1958) suggests that there

are neurological limits to what any individual is intellect-

ually capable of. Early environmental stimulation certainly
plays a significant role in determining these upper limits,

65



first. by dictating the optimal amount of stimulation the

arousal system, such as the reticular formation and hypoth-

alamus, can cope with per unit of time, and secondly,

through largely unknown connections that are formed in the

cerebral cortex. Such neural learning patte::ns and neural

learning boundaries are set aÈ quite an early age. It has

been proposed that read.iness to take on new experiences or

the ability to take on ner,{ experiences is limited by the

time we get to secondary school. At this point of time

we are apt to build on o1d foundations.

This does not mean that intelligence should be re-
garded as imposing a fixed level of performance that an

índividual is capable.of or as being the sole determinant

in setting the rate of mental growth. RaÈher, as Vernon

(f958) argues, intelligence test levels and educaÈional

attainments alike exhibiÈ marked. stabil.ity or constancy,

and because of the limit,s seÈ by neural structures, mental

growth is essentially regular and predictably cumulative.

This point, of view is also proposed by Piaget (1950) aI-
though the biological exptranations are given in a differ-
ent terminology.

Vernon (1958) further argues that the Lnteraction of
potential capaci,ty and environmenÈal stimulation have con-

solidat.ed in the child a certain level of functioning by

the time he has reached, the age of five or six. This
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attained level of ability will essentially determine his
rate of progress in his educatj-on. euality of teaching,

environmental influences, personaliÈy problems, emotional

adjustments, interests and motivation aII play a role in
cognitive growth, but the results from Vernonrs work sug-

gest such factors have.only caused major alteraÈions in a

minority of students. fn a series of follow-up studies

with English secondary school children over a period of
five years, correlations of intelligence tests with
English and arithmetic attainment, tests, with teachersl

ratings, and with scholastic perforínance, $rere between

0.80 and 0.86.

Arguments in favor of a physiological or genetic

basis of explaining individual differences in inÈelligence
have been postulated, for a long time. Some of the best

known attempts to determine the relative importance of
genetic and environmental factors contributing to intelli-
gence were done by Burt (.1955, 1958)-. Using the school

pgpulation of London, Burt and his colleagues qrere able to
test large samples of many families drawn from resid.ential
insÈiÈut,ions and private case files of the London County

Council. The Stanford-Binet Intelligence Test was used,

and if after consulting the child's teacher a test score
/,

appearèd to not be representative of the child,'s ability
then such children were retested. and an adjusted score was

given.
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The following table adapted. from Burt (1958) demon-

strates the percentage of variance found in the geneti-c

and environmental components (see Table 1).

Random environmental effecÈs htere those sources. of

variance not related to genetic componenÈs. These include

the cultural, social and educational influences on the in-

dividual as well as pre-nata1 and post-natal biological

influences, such as illness and, nutrition.

SystemaÈic environmental effects were those environ-

mental influences which were correlated with genetic'

effects and which Jensen (1969) refers to as the co-

variance of heredity and environment. This was the com-

ponent, which in Burt's results was most affected by making

an adjustment, reflecting the fact, Èhat the IQ test is not

culture free and that a better assessment is made when a

teacher's opinion is sought and a corrected score given.

Unfortr:naÈelyr âs Burt (1958) himself points out, such in-

tensive inquiries were too expensive to be carried ouÈ in

all cases and he admits that reliance on tests alone is

not. the most satisfactory method of assessing an individ-

ual's innate ability.

The genetic factors are composed of what Burt called

"fixable" and "non-fixab1e" components. He adapted these

terms from the terminology used. by Sir Ronald Fisher.

Fisher named the fixable component, as "the essential geno-
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Tab1e I

Analysis of Variance for
Assessments of Intelligence*

Unadjusted
Test Scores
(Percent)

Source of
VariaÈion

Genetic component:

Fixable

Non-f ixa.ble

Assortative mating

Environmental components :

Systematic effects
Rand,om effects
Unreliability or
test error

TOTAL

*After Burt, 1958, p. 9.

40.51

16.65

19.90

10.60

5,91

6 .43

100.00

Adjusted
Assessments
(Percent)

47 .92

2L.73

L7 .9L

1.43

5.77

5.24

100.00
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types" which are those genes which are passed unchanged

from parents to offspring. Jensen (L972) refers to this

as the "genic" or "addiÈive" variance which is "attribut-
able to gene effects which are additive; that is, each

gene adds an equal increment to tire metric value of the

traitr'r (p. 106). Such effects are responsible f.or simi-

larities between families.

The "non-fixable" components are considered to be

the percentage of variance due t,o dominance and similar
genetic influences. As described by Jensen (1972), it is

that variance due Ëo the observed "systematic discrepancy

between the average value of the parents and the averag:e

value of their offspring on a given characteristicr"
(p. I08). Some genes are what are described as recessive,

which means that Èhe phenotype is not expressed unless one

such gene is paired with another recessive gene for a

particular characteristic. If a recessive gene is paired

with a dominant gene then the phenotypic effects of the

former is "dominated.rr by the latter. In other words, Èhe

phenotypic expression is always under the control of a dom-

inant gene if the dominant gene is present in either the

homogeneous or heterogeneous state.

The assortative mating component is that variance due

to the¿recombination of genes for a specific characteris-

Èic, in this case those genes from each mate which are
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associated with inÈelligence. Jensen (I972) claims that
IQ levels show "a higher degree of assortative mating in
our society than any other measurable human characteris-
tic, " (pp. 106-107) . After analyzing the literature con-

cerned wíth this topic on studies done in Europe and,

North America he estimated that the average correlation
between intelligence scores of spouses was 0.60, which

incidentally is higher than that found between siblings,
namely, a correlation of 0.50. Jensen cit,es Eckland

(L967 ) to explain that this high correlation between

marriage partners is not so surprising in our d,eveloped

industrialized societies where selection of mates is
heavily influenced by such factors as the contacts made

within the educational system and occupaÈion. Indeed,

Jensen points out that it is the very structure of our

social environment, educational and occupational selection
as well as the occupational hierarchy, which serves to

reinforce or consolidate the strong genetic influence on

cognitive functioning.
Burtrs results, ês presented, in Tab1e L, certainly

lend strong. su¡þort to these claims. On unadjusted test
scores 22.94 percent of the Èotal variance is due to en-

vironmental influences including that, variance contributed

to unréliability or test error, and 77.06 percent of the

variance is due to genetic factors. lrlhen adjusted test
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scores are used, the amounË of variance due to genetic

factors increases to 87.56 percent and, the variance at-

tributed to the environmental components is reduced to

L2.44 percent. As previously mentioned, the main reason

for the reduction in percentage variance contributed Èo

environmental influences was due to the d.ecrease in the

score of the covariance of heredity and environment.

Although there have been a great many studies done

on the contribuÈions made by both genetic and environ-

mental influences on intelligence, the issue really came

to a head with the work of Jensen (L969, L972) .

The topic is of pertinence in this investigation be-

cause of the influence Èhe arguments from both the genet-

icists and the environmentalists had on the way this re-

search conceptualized convergent and divergent thinking.
One of Jensen's main contributions was to emphasize the

importance of the inheritance of intelligence (Jensen,

L969, L972) . Referring to the general factor common to

all intelligence test,s he proceeded, to show how 80 percent

of the population variance in intelligenc.e can be attrib-

uted to genetic factors and 20 percent to envíronmental

influences (which included both social and biological,
pre-natal and post-nata1 influences). These figures !{ere

4arrived at as an averâgê, after Jensen had made his very

comprehensive review of all the evidence.
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Jensen develops his arguments about the large genetic

contributions to intelligence systematically. !{ith regard

to compensatory education, he believes that it had largely

failed because of an over-dependence on two theories. The

first of these was that most children were alike in Èheir

mental capacities and mental growth; thaÈ differences be-

tween individuals in scholastic performance were due to

environmental influences such as family background, pre-

school experiences, out-of-school influences, motivation,

interest,s, and so on. The second theory, the social de-

privation hypothesis, claims that some children lack the

crucial pre-requisite experiences for successful academic

performance which nnny educators had felt could be remedied

with pre-school and compensatory education. Jensen is not

arguing that there is no truth in eiÈher of these theories,

but rather that Èhere are other more fundamental differences

between individual cognitive abilities which would require

a rather d,ifferent approach by educational authorities.

In relation to the concept of intelligence, he points

out that measurement and operational d,efinitíons of in-

telligence originated in the school setting and were pri-

marily intende.d for scholastic purposes. Such a practice,

Jensen estimates, has performed its t,ask adequaÈely for

tradit'íonal forms of schoolíng and for the majority of

children. Such tests have also aided in selecting those
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children who were like1y to fail in school so that, they

could, receive remedial educaÈion. That there is a hearry

bias in using such tests for academic purposes does not

mean that such tests measure nothing of psychological im-

portance. Indeed, Jensen claims that contrary to the be-

liefs of some we can measure intelligence.

lithat then does' he mean by intelligence? After re-

viewing the literature, Jensen (L972) claims that while g

is a "hypothetical construct" designed "to explain co-

variation among tests" it should be regarded as the

"nuclear operational definition of intelligencer" (p. 77).

The existence of g, while not an actual entity, should be

regarded as "the factor common to all Èests of complex

problem solvingr " (p. 771 .

Instead of viewing g as some r,rnitary ability or as a

collection of d.ifferent "sub-abilities" Jensen conceptu-

alizes it as a source of variance, differences between in-

divid.uals on measures from different tests which have a

high degree of conmonality. There are many components

that make up general intelligence, but at the same time

common to all the different components wàich make up in-

tellectual abilities Èhere is a general factbr.

Jensen also points out that there is a close relation-
4ship between the occupational structure in society and its

educational system, both of which are highly correlated
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with IQ Èests. Occupational assortmenÈ of Persons may

not be fair but it is an objective reality which reason-

ably we can cope with by striving for equal opportunity

processes and selection according to true merit. Although

Jensen does not mention this, the present author would add

that determining the best contexÈ for administering tests

aÈ different agesr âs well as selection of aPpropriate

test material, would also aid such a process.

After analyzing the correlations reported in the

literature on inÈelligence scores taken on any one in-

dividual at two different points of Èime, Jensen found,

while not constant, the IQ increased in stability through-

out childhood,.

Thus, Jensen (L972) confined Èhe term intellígence

to I'the general factor common to standard tests of in-

telligencê, " (p. 88) particularly charact,erized by those

abilities which require "abstract reasoning and problem

solving, " (p. 88). There are many mental faculties and

it was sÈressed that intelligence does not cover all

mental abiliÈies, although, as previously pointed out,

it does correlate -highly with educational attainment and

certain types of occupational success.

From here, Jensen (L972) proceeds to present his con-
4

cept, of heritability which he d.efines as "Èhe proportion

of, phenotypic variance due to variance in genotyPêsr"
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(p. 114 ) . He emphasi-zes that it is a poputration statistic

rather than a statistic derived from individual measure-

ment, and that its use is to account for Èhe proportion of

variance in a population that can be accounted for by

genetic and environmental components. The phenotypic vari-

ance depends on both genetic and environmenÈal conditions.

Each of these variance components Jensen carefully de-

scribes. The fact that this population statistic is em-

pirically determined means Èhat it is subject to such

things as sampling error, the populat,ion,samples, and so

oilr all of which Jensen points out,. It might also be ex-

pected to vary from time to time in the population.

Jensen then proceeds to analyze the ernpirical find-

ings associated with the heritability of intelligence con-

cludingr âs mentioned earlier, that on an average approxi-

mately 0.80 of the variance is due to geneÈic and 0.20 d.ue

to environmental components. Although Jensen feels that

the bulk of evidence is more consistent with a genetic

hypothesis rather than with an environmental hypothesis, he

is quick to point out that such result,s do not exclude the

infLuence ot environmental factors or the inÈeraction of

such factors with genetic ones.

As part of his reports, Jensen (1969, L972) describes
4

some of his own empirical results indicating that there are

differences in abiliÈy between lower and middle class chil-
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dren. Very briefly, the following are a description of

these results.

Jensen maintains that his heriÈabilíty index is per-

haps the best objective criterion for reducing the amount

of culture-load on tests. Assessing the rate of a child's

learning ability in the context of a new learning situa-

Èion was also felt to be a more culture-free'way of assess-

ing intelligence than assessing what a child had learned

prior to the testing situation, as is the situation on

tradÍtional inÈelligence tests. He found, however, that

the criÈerion of culÈure-free mod.e of assessment, such as

the above, r,vas not always a useful way of distinguishing
psychological tests since some of the lower socio-economic

children did well on high culturally loaded tests but did

not d,o well on some of Jensen's learning tasks or on low

culturally-loaded. tests of g.

Jensen hypothesized, Èhat explaining these IQ differ-

ences between social classes could be done by using a Èwo-

dimensional concept of intelligence, each of which reguired

different basic abilities.

Level I ability he called "associative" Iearning abil-

ity which he measured with the use of such tests as digit

memory, simple serial learning and learning of paired asso-

ciatesl Such tests he reasoned showed how well a chil-d

can learn something entirely new in a testing situation

ù
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where no prior experience was an advantage. Low socio-

economic cLass children with IQs between 60 and 80 were

found to do better on these tasks than middle-class chil-

dren with the s¿ìme IQ range. Above an IQ of 100 there

was no difference in Level I learning ability beÈween the

two social classes.

Level II learning, called 'rconceptual" learning, in-

volving such abilities as problem solving and formation

of concepts $ras measured with such tests as the Raven's

Progressive Matrices which have high g and low cultural

loading. (Because of Èhese characteristics the Ravenrs

Progressive Matrices was one of the measures used in the

present stud.y. ) Tests involving Leve1 II learning did

show marked social class differences in Jensen's samples,

with middle-class children doing significantly better.

Leve1 II learning abilities have a high correlation with

Èraditional intelligence Èest scores.

Making an overall analysis, Jensen found that Level I

learning ability correlated well with IQs among midd.le-

class children, but poorly amongst lower class children.

Furthermore, the scattergram plot analysis of these re-

sults suggested Èhat the arrangement of these abilities is

hierarchical and that associative learning ability, al--
4though a necessary condition for conceptual learning abil-

ity, is not sufficient.
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From his heritability studies on Level II ability

tests Jensen (L972) concluded that,

Level II processes are not just
the result of interaction between
Level I learning ability and ex-
perientially acquired strategies or
learning sets. That learning is
necessary for Level fI no one doubts,
but certain neural structures must
also be available for Level II abíli-
ties to develop, and these are con-
ceived of as being different from Èhe
neural structures underlying Level I.
The genetic fâctors involved in each
of these types of ability are presumed
to have become differentially distrib-
uted in the populaÈion as a function
of social c1ass, since Level II has
been most important for scholastic
performance under the traditional
methods of instruction, (pp. L99-200).

Unfortunately, Jensenrs results have been too ofÈen

Iinked only with differences between social classes and

races. It is true that he did, point to features of selec-

tion processes which he hypothesized have resulÈed in geno-

typic as well as phenotypic d.ifferences between social

classes and within races. Furthermore, he discussed the

subject of differences in gene pools of different races

and he did collect and. analyze data that indicated that

environmental arguments purporting to explain differences

in intelligence were inadequate. However, these scholarly

considered topics vtere never interpreted by him as advocat-
4ing social or class segregation educational policies.

fndeed, ês Jensen (L972) himself takes pains to point out,
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he never made the claim

Èhat the high heritability of
intelligence within either or
both raèial gñ@lwas suffi-
cienÈ to prove that mean differ-
ences between the groups was
attr table, in whole or in
part, Èo genetic factors. It is
axiomatic in quantitative geneÈics
Èhat within group heritabilitY
cannot ¡lrove between grouP herita-
bility.- the ñTãFonship is one
of probability or likelihood, that
is, the higher the heritabilitY of
a Èrait within each of two grouPs,
the greaffilã the likelihood Èhat
a mean difference between the grouPs
has a genetic component and, the
smaller is the likelihood that the
group difference is attributable
solely Èo environmental variation,
(p. 2e).

Another way of evaluating his interpret,ations of his

results would be to initiate future enquiries that would

i-nvestigate Èwo groups of children' each of whom would

learn different things and be exposed to different assess-

ment or learning methods. Jensen is arguing against a

uniformity of educational system which he feels is not in

many childrenrs best interests, and promoting a diversity

of approach in assessment, teaching methodology and 9oa1s.

Earlier in his arguments he had emphasized thaÈ there was

a diversity of mental abilities of which general intelli-

gence or g was one large part and one which was híghly

correíãted, with our present scholastic and occupational

systems. Even if one does no€ completely agree with
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Jensenrs conclusions, there is enough substance in his
empirical findings and analyses to warrant further re-
search.

To, in part, determine the ínheritability of in-

tellectual abilities one can look at whether environ-

mental context can change test performance. Thus, one
I

can determine whether different modes of administration

will influence levels of performance on intelligence
tests, and extend this beyond the ability factors tradi-

tional intelligence tests usually measure to include

factors such as creativity or divergent thinking, abili-

ties Jensen did not include in his deliberations. Ex-

pressed another rÂray: the question can be asked as to
whether the way in which we assess children will influence

their performance on a variety of intellectual t.asks.

Although manipulation of administrative conditions has beén

attempted on d,ivergent thinking tasks, it has not been at-
tempted, with convergent thinkíng tests and thus this became

a central focus in the present research.

Jensenrs contributions also influenced Èhe present in-

vest,igation in another vital way. When we examine the

feasibility of the use of variables, as described above, on

educational practices, the investigator needs to take into

considération possible sources of variation between social

classes and. race. Accordingly, such sources of population
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variance seriously influenced the sampling procedure

utilized in the investigation described in Chapter Iv

of this thesis.

Arguments Against the Genetic )

Mode1s of rntelligence

There have been many atÈempts to criticize the Jen-

senist position. Most of his basic tenets, however, seem

to have remained intact, certainly the ones that have

been described here. In order to make the story complete,

however, some of the main arguments against Jensen should.

be mentioned. They are merely outlined here since, unlike

the previous work described, they are less central to the

thesis research problem. These opposing schools of thoughÈ

can be grouped into four opposing viewpoints as presented

and reviewed by Rowell (1975, personal comrnunication).

First, there are Èhose who argue from the environ-

mentalist position claiming that physical and social ex-

periences or circumstances can have a major modifying

effect, on intelligence. Hunt (1961, 1969) is a good re-

presentatÍve of the environmentalist position. fn par-

ticular Hunt objects to the apparent exclusion in Jensen's

work of evidence from social psychology and from biological

experiments on the influence of early experíences of animals

or inf.ants on intellectual processes.
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. For any concept of general intelligence, Hunt would,

prefer greater emphasis on the importance of eàr1y ex-

perience, stating thaÈ this is implied, in the changes that

occur in IQ values in the first four years of life. Hunt

(1969) views intellígence as "a cumulative, dynamic product

of the ongoing informational and intentional interaction

of infants and young children with their physical and

social circumstances. . . ." (p. 284'). By thís inter-

action, Hunt emphasizes, particularly, that between.bio-

logical and. social circurnsÈances. Considerable evidence

is cíted to show actual changes in neural structures and

improved performance with enriched environments. Central

to the environmentalistrs position is the degree of plastic-

ity in behavioraÌ d,evelopment of the organism, particularly

in the early years.

Unfortunately, many of Èhese arguments, by resorting

only to studies of the effect of early environmental ex-

periences, deprivation experiments t oÍ animal analogies

appear to have left many of Jensenrs concLusions unchanged,

including the question of the variance contributed to herita-

bitity and his findings on Leve1 I and Level II abilities.

A second group of theorists attempt to maintain an

eclectic point o.f view, pointing out the problems associated
/,

with aòcepting the Level L/LeveJ- II approach t,o ability with-

out attacking their possible "existence. " Smoliez (Lgl2) ,
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for instance, points out several difficulties associated,

r¡¡iÈh Jensen's findings without making judgments as to

whether Jensenrs conclusions are right, or wrong.

Smoliez points out that if we are going to consider

genetic differences we need to consider the causes of

natural selection which operated on different grouPs. For

the American Black, the forces of natural selection $tere

historically toward physical strength rather than mental

ability, in order that they could survive and breed. This

came about because of many generations of enforced slavery.

Formerly, the Jews in their struggle to survive may have

found Èhat intellectual pursuits $tere more necessary for

their survival than physical strength. Smoliez cites the

number of Nobel Prize winners who are of Jewish origin.

Smoliez, then says, however, that such speculations

need to be supported by comprehensive empirical evidence

which he feets is stilI lacking, but he also points out the

other side of the coin that Jensen esÈablishes in his study,

that to account for differences in IQ between ind.ividuals

in terrns of environmental factors is erroneous. Not only

that, but the genetic differences between social classes

increases when social class barriers are removed from society

for several generations, permitting social mobility and so-

called.¿ equality of opportunity. Thus, "a liberal-democratic

society . (quite paradoxically), tends to maximize
i'
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genetic differences and minimize environmental differences

as a basis of social and economic rerdardsr" (Smo1iez ' L9'721

p. 48).

Smoliez quotes studies which show that Èhere are edu-

cationally or occupationatly relevant abilities besides

those measured by the IQ test ùo indicate that Jensen's

Level I and Level II abilities have support elsewheret

although not in the same language. Such studies, incluá-

ing that of Jensen, do emphasize the importance of account-

ing for a broad spectrum of abilities in Èhe school situ-

ation.

The issue is then taken up as to whether the diversi-

fication of aims and. approaches that Jensen proposes couLd

be achieved in a comprehensive school so that associative

learners are rewarded under a different scheme than that

for conceptual learners. Smoliez feels that it would be

very difficult to instigate a system whereby each group of

children received equivalent educaÈional rewards and even

greater difficult.ies would arise with the question of

social rewards. However, the opposite point of view is also

expressed; i.e., providing equal opportunity means that

those who are associative learners are more likeIy to

suffer frustration and feelings of defeat when their edu-
4cational and occupational aspirations are dashed because

of their failure to compete adequately with conceptual

thinkers.
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However, the main concern of Smoliez is not the em-

pirical evidence, although ttris is important, but with

what empirical evidence is selected and what, values guide

us in the m,aking of judgrments or in finding implications.
The question is can we make choices of value and apply

them in our scientific work or should the scientific prob-

lem and its solution be completely separaÈe from whatever

may be the social and ethical implications? For Jensen,

this was not the issue. His pr.imary concern $ras presum-

ably as an empiricist.

For Smoliez, however, this is a very important issue

and one on which he criticizes Jensen. He describes first
how value directed opinions are made about Jensen's work.

Both the progressives and conservatives can, for example,

use Jensen's results to their advantage. The former group

would use them to support an elitist position while the

conservatives would use Jensen's find.ings to provide evi-
dence for Èheir proposals of mainÈaini-ng stability of the

social system and discouraging that social mobility which

d.oes not have a sor:nd scientific basis.

In add,ition, Smoliez (L972) feels that while the ex-

tent to which the question of values permeates theoretical
models is st,ill a highly controversial issue, "there is

4general acceptance of the need for social scÍentists to

clarify their theoretical presuppositions so that read.ers
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are a!úare of them before they begin Èo interpret experi-
mental observations and findingsr " (p. 60) . He feels that
Jensenrs findings have severe limitations because Jensen

failed to do this and also because Jensen neglected to

take into accotmt such issues as the effects of the chil-
dren's emotional needs during: test performance, their
aspirations or expectaÈions of the tests and the effects
of test climate on results when d,ea1j-ng with children from

different social and racial backgror:nds. Smoliez accounts

for Èhis neglect because he feels Jensen expected that the

non-biological factors would be "normal. "

A "pre-empirical" model of man can be made for Jensenrs

work, although this was not Jensenrs concern. Smoliez

(L972) concludes that, in add.ition to his previous comments,

it is because of this failure to present such a model, to
not take into account "a historical reality" (p. 67) , that
the theoretical and practical implicatíons of Jensenrs

work will be limited,.

The present author finds such a conclusion rather
harsh. Where it is possible, a theoretical framework is
desirable for any empirical study, yet hypotheses can be

formulated and scientific observations made without neces-

sarily having Èo making pre-empirical judgments of the in-
divi¿uáls studied,. Valid experimentation may vary from

the unstructured descriptive investigation to the highly
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structured stud,y with causal hypotheses and the use of

multivariate meÈhods of analyses. Further elaboration

on thís topic has recently been given by Birren and Renner

(L9771 . It is in the interpretation of these result,s that

caution must be taken. The empj-ricist should not go be-

yond what his results have told him, and the limitations

of his conclusions shoul,d, if necessary, be stated. That

is implicit in Èhe empirical method, although it is often

forgotten by experimenters. Jensen, however, did, through-

out his Èext, state his ar^rareness of the limitations of

his work, but this feature is rarely admit,ted by his

critics. Indeed, too many of Èhe critics of Jensen's work

have made their own interpretations of Jensen's results in

light of their own biased, views of man

A third approach to evaluating Jensenrs work', as re-

presented by Èhe Piagetían viewpoint, provides a possible

reinterpreÈation of the position in terms of developmental

stage as well as proficiency within any given stage (Rowell,

L975, personal communication). Piagetrs theory has aI-

ready been briefly discussed. The relevant points here

are that Piaget conceives man wiÈhin a biological evolu-

tionary framework; and developmenù, including inÈellec-

tuaJ- developmenL is an inherent, unalterable evolutionary
¿process which contains an element of absolute continuity'

an unfolding of progressively higher mental processes in
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a d,efinite pattern. Eaeh level of development has its

roots in a'previous phase. In this evolutÍonary, unfold-

ing biological process cognitive structures are conÈinu-

ously created into a new and higher cognitive order or

intellectual form (Piaget,, 1950, L973; Flavell, 1963;

Maier, L969) . As Furth (1973) points out: "For PiageÈ

intelligence is not a content but a mechanism of individ-

ual constructionr " (p. 72) .

Piaget is thus opposed to considering inÈelligence

in terms of mechanisms involving genetic, environmental

or learning forces. A score on a cognítive test reflects

the stage or phase of intellectual development the child

has .reached. For Piaget the important force in attaining

a new stage of intellectual development is equilibration,

by which process earlier contradictions are resolved by

the individual act.ively moving toward a higher thought

process in a self-regulatory fltanner.

Riegel (f973) criticizes Piaget on this very issue,

claimÍng that such a view of cognitive development in-

volves closure of thinking. He would, prefer to conceptu-

alize d.isequilibriums or contradictions as the bases for

new ideas rather than as obstacles an individual has to

overcome. While following Piaget in much of his theory,

Riegelr claims thaÈ there is a final stage of cognitive

thought beyond. that. of formal operations which is the stage
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of dialectical operations. This involves that thinking

which is involved in the mature, creative person who is

able to resolve contradictions using this to go on to

other contradictions. In addition, such a reorganization

of thought Riege1 claims runs through the other four

stages of development during childhood and adolescence.

Such a conceptualization is an advance on the work

of traditional psychometricians and Piaget, in one sense

at least. It does take into account the growth of diver-

gent thinking as part of mental development, a feature

which the above schools largely neglect, and in so doing

broadens the concepts of intelligence. Unfortunately,

Riegel does not discuss the issue of divergent thinking

beyond saying that such thinking is an example of dialec-

tical thought processes.

ivloessinger (L977 ) makes an answer to Riegel r s criticism

of Piaget by pointing out that whereas Riegel uses dialec-

tics Ín terms of ideasr âs well as in terms of development,

Piaget is concerned only with cognitive development. For

Piaget disequilibrium is the motivating force or triggering

d,evice to reach higher thought processes. Moessinger (L9771 ,

therefore, says that for Piaget "the real source of progress

is to be found in re-.equilibration in the sense of a

bettel equilibrium, and not in the sense of a return to

the previous equilibrium - the insufficiency of which
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has led to a conflict, " (p. L82) .

But for both PiageÈ and Riegel, the issue of the con-

ceptualizLng of intelligence is developmental and, as

Elkind (1969) points out when referring to Piaget, the

question is not how much heredity or environment contrib-

utes to mental ability but to what extent cognitive pro-

cesses are "autonomous" (p. 330) from these influences.

Rational processes are, for Piaget, the most autonomous

and thus Piaget calls such processes intelligence. Nature

and nurture factors play a regulatory role but their con-

tributions to intellectual ability are conceived of in a

different manner from the other theories. For Elkind

(1969) tne psychometric and the Piagetian-type approaches

should be seen as complementary concepts both providing

"useful starting points for the assessment and interpreta-

tion of human mental abilities, " (p. 330) .

A fourth approach to criticizíng Jensen actually

attacks the basic assumptions of Jensen which give rise

to Level T/LeveL II abilities, thereby removing the sig-

nificance of some of Jensenrs educational implications
(Rowe1l, L975, personal communication) . Rohwer (197I), for

instance, presents a case against Jensen from wiÈhín Èhe

same conceptual model. The questions he asks are whether

intelligence tests are an accurate measure of a child's

learning abiliÈy, and whether Jensen's model sufficiently
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explains ind.ividual differences on intellectual tasks.

Some of Jensenrs tests in his experiments used

measures of learning ability, such as paired-associate

learning for assessing Level I ability. Rohwer also

used the paired-associate method,. Although this method

has been trad,itionally viewed as measuring only elemental

processes in learning, Rohwer cites evidence to show that,

more complex mental activity is involved, such as "in-
genuity" or cleverness, and that such tasks are also re-

lated to schoLastic achievement among heterogeneous groups

of children.

Using samples of high socio-economic strata (SES)

white children and low (SES) Negro children from two dif-

ferent grades (kindergarten and grade 1) each child was

given a picture vocabulary test, the children's form of

the Raven's Progressive Mat,rices and two lists of paired

associates to learn. On both the IQ tests Èhere was a

significant difference between the two groups, the white

high SES sample doing very much better. The older white

children also had higher results than the younger white

child.ren. In contrast , for the low SES Negro children
there was "a cumulative deficit in intelligence test per-

formance" with age (Rohwer, L9'7L, p. 198). Hovrever, be-

tween the white and Negro groups there was very little

difference on their paired-associate test results.
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Rohwer claims that paired-associate learning is an in-

dex of learning ability and that these results show that

low SES Negro children are almost as accomplished in this

ability as high SES white children. The difference in IQ

scores means that "Negro children have not learned as much

as white children. But these scores do not indicate that

Negro children cannot learn as much as white childrenr'"
(Rohwer, L97L, p. I98). Rohwer (1971) criticizes Jensenrs

explanation of differences between such white and Negro

SES groups on Jensen's models of Level f and, Level II abil-

ities by claiming that paired associative learning requires

not assocíative but conceptual ability- In analyzing the

learning abilities required on paired-associate tasks and

citíng considerable evidence Rohwer (1971) concludes that

"such processes involve transformation of input" which are

"conceptual in characterr " (p. 20L') . Furthermore, Rohwer

analyzes the digit-span task which Jensen found was an ex-

ample of associative learning ability and. demonstrated Èhat

contrary to Jensen I s findings there vtere sr:bstantial SES

d.ifferences on this task.

To account for this evidence Rohwer offers a modifi-

cation of Jensen I s mod.el by postulating his own two-

d,imensional model to classify intellectual tasks. Rohwerrs

model îs presenÈed in Figure 1. It bears many similarities

to the present investigation in the way it conceptualizes
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Figure I

A Tt¡o-dimensional Model for
Classifying Intellectual Tasks

From Rohwer (f971, p. 203)

ACQUISITION - PRODUCTION

Learning Probabilityo
Theory

Free Recallo
(Categorized Lists)

o
Raven Progressive Matrices

o

Digit Span

FORMÀL
CONCEPTUAL
ACTIVITY

Vüisc
o

"Stanford-Binet
Lorge-Thorndike "oArithmetic Test,

o
Probability Problems

oPA Learning
oFree Recall

(Random Lists)
o

Serial Learning

TMAGINATIVE

ACTIVITY

OPPVT

"Spelling Test

RECALL - APPLICATION

Notes:
PA = Paired Associate
WISC = Wechsler Intelligence Scale for children
Lorge-Thorndike = Lorge-Thorndike fnÈelligence Test
On both Èhe lilISC and Lorge-lhorndike regular SES
differences have been observed

4

PPVT = Peabody Picture Vocabulary Test
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intellectuaf tasks.

In describíng this model, Rohwer first makes the

assumption Èhat whatever the task may be, conceptual (not

associative) abilities will be needed to master it suc-

cessfully. Erom this, Rohwer (1971) makes two distinc-
tions. In terms of the task, he distinguishes between

those that, "require the recall of information or the

application of skills acquired, prevíously, " and those thaÈ

"require the acquisition or production of new intormation

or skills, " i.e., the "recal-l-application', tasks versus

the "acquisition-production" Èasks, (p . 2021. The second

distinction was made between the type of conceptual activ-
ity involved, whether this be "formal conceptual activity"
or "imaginative conceptual activity. " Formal conceptual

activity is "characterized in terms of a set of formal,

explícit rules that . permit little deviation from

their culturally agreed upon form, " ( Ilhwer, l97l, p. 202) .

Such a definition of formal thinking is similar to the d,e-

finition used in this thesis for convergent thinking. An

example of such a task is the Ravenrs Progressive Matrices.

Imaginative conceptual activity involves diverging or de-

parting from the conventional, or as Rohwer (1971) puts it

"departure from highly formalized conventions," (p. 202).

This ié the conceptual activity which is involved in diver-
gent thinking tests. Its definition is similar to the de-
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finition of d.ivergent thinking gÍven in this thesis.
It is significant that Rohwer brings up this latter

conceptual Èype since, although he has not measured SES

differences in imaginative conceptual thinking it should,

as he suggests, be the focus of other research.

With respect to his mod,el" Rohwer predicts that. lower

SES children will have lower scores on the "recall-appli-
cation" Èasks than on the "acquisition-production" tasks

because of Ëheir fewer learning opportunities. His re-
sults suggest this, but since his model was constructed

to do just this, further evaluation with other empirical

test,s is requiredr ês Rohwer, himself , admits. Lower SES

children have also been found to do less well than higher

SES children on tasks that require "formal conceptual

activity. " It should, be noted that paired associative

learning in this model, following Rohwerrs analysis of
this task, is placed in the acquisiÈion-production/imagina-

tive conceptual activity quadrant.

This critical attack of Jensenfs model appears sound,

and Rohwer's conceptualizat,ion of intellectual abilities

is perhaps suþerior to that of Jensen. Rohwer's model,

however, does not dispute Jensenrs findings that lower SES

children perform poorly on certain ability tasks, including

those 'lnvolving formal conceptual-type thinking where

Rohwer, too, finds SES differences. Rohwerrs quarrel is
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with Jensenrs suggestion that certain children, namely

those of low SES, do poorly on conceptual type tasks.

He removes the necessity for two levels of thinking by

postulating two types of conceptual thought, suggesting

that paired-associate learning is not associat,ive learn-

ing abilíty but imaginative conceptual abili ty. This

hypothesis needs further investigation with the appro-

priate empirical tools such as divergent thinking tests.
Rohwer's investigation also does not question Jensenrs

theories on the genetic basis of intelligencei i.e., the

question of heritability.

with these restrictions in mind, Rohwer's conclusions

are worthy of note. From his model, Rohwer (1971) pre-

dicts some interesting testable educational implications.

With reference to his modeI, he states the following:

It implies that any type of learning
proceeds best when cond.itions are such
that conceptual activity is elicited in
the learner, whether the conceptual
activity called for is formal or im-
aginative. It does not imply that some
subject maÈters should be taught to
some students by engaging them in rote
activity and to other students by en-
gaging them in conceptual activity.
Instead, it implies that some students
should be presented information for
learning in such a hray as to permit
acquisition by means of imaginative
conceptual activity, while for other
students the subject matter should be
presented so that it, can be acquired
by means of formal conceptual activity.

4
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The mod.el also implies that, for
low-SES student,s, care should be
taken to provide ample opportuni-
ties for acquiring informat,ion and
skills missed because of inadequate
early environmental experience. Of
equal imporËance, these opportuni-
Èies should be tailored to the stu-
denÈs' relative propensities for
formal or imaginative conceptual
activity. Simply, the argument is
that a given subject matter can be
mastered efficiently either by the
route of formal or that, of imagina-
tive conceptual activiÈy, depending
on the propensities of the students
being taught; the corollary argument
is that Èhe achievement of mastery by
means of rote activity is probably
inappropriate for all students, (p. 204).

Although Rohwer has emphasized d.ifferences between

SES groups, it is obvious that these implications apply

to high versus low IQ groups or low versus high achievers

within SES groups also.

The model used by Rohwer fits quite well with the

model used in the present research. Tasks used involved

recall or application of previously acquired skills, such

as vocabulary and sub-tests of the WISC; and those that
involved. producing ne$r information or skills such as Èhe

divergent thinking tests and thè Raven Progressive

Matrices. In terms of conceptual activity the convergent

tests involved formal- type activities; Èhe divergent in-

volved imaginative-type activities. In addition, the
4

giving of these tasks under different administraÈive con-
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ditions, tests Rohwerrs hypothesis as to whether differ-

ent children master a task more efficiently (as measured

by a child's level of performance) by the formal route

involving administration under test conditions or by the

"imaginative" route simulated by providing a play-like

atmosphere in which to do the task. Such Èasksr ërs we

have alread.y discussed, should not only involve the con-

vergent or formal conceptual abilities of intelligence

but also those 'that involve divergent processes or

creativity. If Rohwer's hypotheses are correct, the

following observations would. be expected. High level

ability children on formal conceptual tasks should per-

form best under test conditions. Children who have

better abilities on imaginative conceptual tasks should

do better in an informal atmosphere. Extrapolating

further, one can then predict thaÈ higher levels of per-

formance on convergent tasks should. be under test condi-

tions, whereas higher levels of performance on d,ivergent

tasks should be under play conditions.

4
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Divergent Thinkir:g / Creativity

Statement of Problem

Traditional intelligence testsr âs already stated,,

do 4ot measure creativity or divergent thinking, yet the

ability to thinking divergently is now generally regarded

as an important area in the map of the intellect.
There is much we do not know about creativity. We

know less about the relationships of heredity and Èhe en-

vironment to divergent thinking than we do to traditional
intelligence abilities. Divergent thinking test baÈteries

are not typically used in scholastic assessments, yêt it
would seem that the service of the intellect in some crea-

tive process is of Èhe greatest, importance, and one with

which educational systems should be rightly concerned. It
is possible that one might take convergent tests under

formal competitive conditions and perform quite representa-

tively of oners abílities. Yet creative products or ex-

pressions may best take place under different conditions,

arousal, competitiveness and mental set. Thus, it is
possible that, the circumstances for developíng and assess-

ing creative abiliÈies should perhaps be done under differ-
ent circumstances from those under which intelligence or

convergent thought, measures are usually given. Although
4

divergent thinking and creativity are often used synony-

mously as found in the review of the literature to be.re-
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viewed. here, they may be better differentiated as the

following discusssion hopes to show. But first, Èhe

more fundamental problem of how divergent thinking or

creativity should be conceptualized needs Èo be considered.

Definitions of Divergent Thinking. / Creativity

l4ention has'already been made, and, it should be em-

phasized here that creativity or divergent thinking is

conceptualized, in this thesis as part of the dimension of

general intelligencer or put another way, creativity of

divergent thinking is a related, part of general intellectual

abilities. The relationship of conventional intelligence

measures to creativity will be discussed, but first a de-

scription of how others have traditionally described crea-

tivity must be given. Because these are so vast in number,

and many of Èhem not pertinent Èo this thesis, the descrip-

tions given are selective rather than comprehensive.

There is no universally agreed upon definition of

creativity and, indeed, Èhe term has been used in a myriad

of ways. Creativity has become the generic term to cover

such qualities as "spontaneousr'r "originalr" "original but

not bizarre, " "imaginative, " "ingeneous, " "inquisitive, "

"productiver " "problem-solvirgr " "problem findingr " and

"d,ivergent. " Rowell (personal communication, 1975) states

that, it, is often said in the literature that one character-

istic of a creative person is his tolerance for ambiguity

ùr
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and that such a quality is also one of the primary pre-

requisites for looking at. the literature on creativiÈy.

Sprecher (1963) suggests that a universal meaning for

the term creativity'is not necessary as long as invest,i-
gaÈors are clear as to what they mean b1r the term and to

what extent, and how they disagree with others. "If we

can get people to be precise . we can learn to lÍve
with any discovered d.isagreementr " (p. 77) . Another point

is that many formulations on creativity are too narrow and

specific to be generally useful.

Alpaugh, Renner and Birren (L976) defined creativíty

as an intellectual process re-
sulËing in high-quality productiv-
ity such as scientific discovery,
notable insight t ot artÍstic com-
position. The ability to discover
and define, as well as solve, prob-
lems is commonly used by most in-
vestigators as part of the concept
of creativity. The word rcreativer
is usually used in daily life to
commend people for Èheir performance.
A creative person is one who has a
high likelihood of, showing many, dif:
ferent, original (creative) produc-
tions. fn other words, creativity
is regarded as a complex trait that
may be decomposed, into component
processes, (pp. 18-19) .

As a general rule, however, omnibus definitions
should be avoided because, although Èhey may have the

advantage of inclusiveness, Iike other omnibus conceptions
4

they have the disadvantage of being an inventory without a

t02



unifying rationale. It may be better to restrict the

creativity construct to specific operations of measuring

it. Many Èheoretical and experimental investigations
emphasize one of several interrelated positions, the

the process, the motivational and personality
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characteristics of the creative individual, or the

features of Èhe environment most conducive to developing

creative talent. Studies placing emphasis on the latter
include those which investigate whether changes in the

conditions of measurement or administration affect crea-

tive performance and will be dealt with in Chapter IfI of
this thesis, since such an issue is also the subject
matter of this investigation.

The Product-centered Approach to Creativity
In the product-centered approach, the creativity con-

struct is restricted Ëo recognized performance or achieve-

ment or to the qualities that are associated wiÈh a recog-

nized creative product. The studies of Lehman (1953, 1960)

and Dennis (1956, 1958 , L966) , for example, are product-

centered in that they look at the productivity of major

creative persons over their life span.

Jackson and Messick (L967), on the other hand, looked.

at the creative product, suggesting four main criteria
which éhould be used in evaluating creative performance,
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namely, unusualness, appropriateness, transformation and

condensation.

Unusualness implies boËh novelty and statistical

rareness of response,. As Jackson and Messick (I967)

point out, a response is unusual only with respect to a

specific population so that in applying Èhis criterion

we do so with reference to an appropriate "baseline" group,

which serve as the "jud,grmental standard." "In short, the

infrequency of a response is relative to norms, which Èhus

serve as a judgmental standard for evaluating unusual-

nessr " (p. 4).

The second crj.terion appropriateness means that a

creative product "musÈ fit its context" (Jackson & I4essick,

L967, p. 4). There are both external and internal ele-

ments to the "contextr " respectively, the demands of the

tasks or Èhe situation and the motives of the person in-

volved. Primarily, the purpose of this criterion is to

eliminate those responses which may be unusual but are

also absurd.

The third criterion of transformation involves "tran-
scending traditional boundaries and limitations" (Jackson &

Messick, L967, p. 16). It involves creating netÍ forms out

of certain material or ideas in such a way that a new and

diffey'ent perspective is reached. The judgmental standard

for this criteria is that of convention or "the constraints
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of reality, " (Jackson & Messick, 1967, p. 6) .

The final criterion that these authors propose is

that of condensation which involves the end,urance of a

creative product. IÈ looks at. the product in terms of

how long its meaning will have lasting value in society.

Such a judgnental standard Jackson and lvlessick caIled.

"summary power. tt

Other writers, who have taken this product-centered

approach, include Ghiselin (1963), Maskworth (1965) and

Sprecher (I959, L963). Ghiselin (1963) distinguished be-

Èween primary and secondary creativity, the first involv-

ing a unique product whieh has not been precedented, the

second involving a new application of old ideas such as

is involved, in many inventions and, oÈher problem-solving

activities. Mackworth (1965) distinguÍshes between prob-

lem finding and problem-solving. Problem finding is

similar to Ghiselin's primary creativity involving "the
detection of the need for a new program based'on a choice

between existing and expected future prog,rams , " whereas

problem-solving is similar to Ghiselin's secondary creativ-

iÈy and involves "the choice between existing programs or

sets of mental rulesr " (Mackworth, 1965, p. 57) . Both

Ghiselin and. I'tackworth see a distinct dichotomy between

these two products of human thinking.

Sprecher (1959, 1963), in contrast, emphasizes a con-
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tinuity or degree of difference that exists between

high quality a low quality creative products, the

former being evident, in a scientific theory, f,or example,

the latter being evident by the fact that some immediate

problem is solved.

Rowelf (1975, personal communication) makes the fol-

Iowing comments with respect to these approaches. Noting

that Mackworth, in particular, and also Ghiselin, regard

uniqueness to be either presenÈ in full force or absent,

he concedes that their position may be defensible but asks

appropriately whether a distj.nction should be made be-

tween, for example, the creation of some auxiliary hypothe-

sLs and the creation of a completely new viewpoint? For

Rowell, Sprecher's view is Èoo broad. It is meaningless

to have the word. creativity if there is nothing which can

be classified as non-creative. On the other hand,, Rowell

feels that Ghiselinrs view seems to lack any "sliding
scale" of degrees of creativeness. He suggests that per-

haps Piagetrs terminology could be of use here at both the

individ.ual and. the group level. The greater the accommoda-

t.ion tq assimilation, the greater the degree of creativity.

Rowell (L975, personal communication) further points

out that in all these considerations of creativity the term

uniquehess (unusualness or originality), the production of
something new, is involved. He suggests that the question
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might reasonably be asked as to whether originality is a

synonym for creaùivity. It has been used in this way by

several authors, such as Mackworth (1965) and Hudson (1967).

But as Rowell poinÈs out there are other uses of the term

originality other than using it synonymously with creativ-
ity. For example, Guilford (1950, L967) uses originality
in a much narro$rer sense. For him originality refers to

a particular factor of the intellect - one of the J.20

hypolhesized factors in his model of the inÈellect. Origin-

ality as an ability implies that responses are produced

which are sÈatistically rare in a specific populaÈion, are

remotely related to the stimulus (in contrast to those re-

sponses which are convenÈional) and in addition are, what

Guilford, calls "clever. " Implicit in this is the ability

to prod,uce shifts or changes in the meaning of the stimulus

so that the end prod,uct is novel, unusual or clever. The

ability to produce as great a number as possible of such

"clever".anshrers in giving names to storíes or punch lines

to cartoons illustrates Guilford's meaning.

Maltzmann, Bogartz and Breger (1958) preferred. to use

the term originality rather than creativity because they

believed this could be defined in terms of unusual or un-

common verbal responses without entering the debate over
4

whether these responses were "creative" or merely bizarre.

This distinction is also accepted by Lerna (1968).
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Ivlednick (L962) makes a clear distinction between
("/,,

originality and creativity bfi requiring that the re-

sponse be also useful. i
Creative thinking as defined here
is distinguished from original
thinking by the imposition of re-
quirements on originalitY. Thus,
7,363,474 is quite an original
ansliler to the problem 'How much
is L2 + L2? | However, it is onlY
when conditions are such that this
answer is useful Ëhat we can also
call it creative, (Mednick, L962,
P. 22L) .

As Mednick admits, reliable measurement of the usefulness

of the product is very difficult in some areas of creative

endeavour so that, the criterion of usefulness may not

always apply. Jackson and Ivfessick (L967), as we have seen,

preferred to use the criterion aPPropriateness.

Thus, although similar terminology is often used by

different authors, it is not always used, in the same way

and indeed, the measurement of a creative product is still

controversial. While agreement is more easily reached in

the recognition of, a product or performance as creativer

what makes it creative is still in dispute.

The Process-centered Approach to Creativity

Controversy also surrounds the second approach to crea-

tivity, that. which is process-centered. Kogan (1973) aptly
4

describes this approach as one where "the principal ques-

tion concerns the kinds of Èhinking processes presumed,
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essential to currenÈ or future generations of creative

productsr" (p. L471. He also makes the valid point that

because a great deal of this research has employed chil-

dren, rather Èhan adultsr êS subjects, "the validity

issue; i.e., the link between creativity test scores and

creative performance in the 'real world' often has to be

held in abeyance, " (p. L47).

This approach to studying creativity is typical of

many investigations where the subjects are given a number

of appropriate tests and the "elements" presumed to be

part of the creative process, such as fluency, flexibil-

ity, elaboration and originality are examined. These

studies are usually preceded by a st,atement of what the

authors mean when they use the term creativity. Examples

from Torrance and ltackinnon will illustrate this.

Mackinnon (1968) viewed creativity as a Process which

rdas characterized by "originality, adaptiveness, and

realization, " (p. L24) . In his sÈudy,

Creativeness fulfills at, Ieast three
conditions. It involves a response
or an idea that is novel or at the
very least statistically infrequent.
But novelty or originaliÈy of thought
or action, while a necessary aspect
of creativity, is not sufficient. If
a response is to lay claim to being a
part of the creative process, it must
to some extent be adaptive to, or of,
reality. It, must serve to solve a
problem, fit a situation, or accomplish
some recognizable goa1. And, thirdly,

¿
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Èrue creativeness involves a sus-
taining of the original insight,
an evaluation and elaboration of
it, a developing of it to the full,
(p. L24).

Torrance (L967) also conceptualized creativiÈy as a
process. For Torrance, creaÈivity was

the process of becoming sensitive
to problems, deficiencies, 9âps in
knowledge, missíng elements, dis-
harmonies, and so on; identifying
the difficulty; searching for solu-
tions, making guessesr or formulating
hypotheses about the d,eficiencies;
testing and retesting these hypotheses
and possibly modifying and retesting
them; and finally communicating the
resuLts, (pp. 73-74) .

Torrance (L967) favors this definition for several

reasons.

It enables us to begin defining
operationally the kind.s of abilities,
mental functionirg, and personality
characteristics that facilitate or
inhibit the process. It provides an
approach for specifying the kinds of,
products that result from the process,
the kinds of persons who can engage
most successfully in the process, and.
Èhe conditions that facilitate the
process. The definition also seems
to be in harmony with historical usage
and equally applicable in scientific,
literary, dramatic, and interpersonal
creativiÈy, (p. 74).

Torrance, in this article, points out some of the ob-
jections thaÈ have been made to his definition. He cites
eusubel (1963), for example, who objected, to the defini-
tion because it did not distinguish between creativity as
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a general constellation of intellectual, personality and

problem-solving factors and as a highly specific capacity.

Ausubel claims that the essence of creativity does not

involve general creative abilit,ies, although these exist.

Torrance's reply to this is to point out that the abili-

ties one measures during a creative task are "a constella-

tion of general abilities" rather than a particular or

specific ability, (p. 741 . These general abilities that

one measures include fluency, flexibility, originality

and, what Torrance calls the "ability Èo sense deficiencies,

elaborate, and, redefine, " (p. 74) . !{hile a high level of

these abilities does not mean that the endowed indivitlual

will necessarily perform creatively, it does mean that

there is a greater likelihood of find,ing creative behavior

in such a person.

Follow-up studies of subjects measured by such Èests

have shown that these measures have a good. predictive

validity (Torrance, L972a, J-972r.). Scores on creativity

tests administered at certain stages of a sìrbjectf s educa-

tion pred.icted. creative behavior in adult life ín a sig-

nificant number of persons. Understandably, their pre-

dictive power was more reliable for males than females be-

cause o.f the lack of or variability in career opportunities

for wofnen. The subjects in these studies, however, were

socioeconomically and educationally advantaged and as
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Torrance (l972at L972b) admits, these same results would

be unlikely to appear in a lower socioeconomic population

where opportunities are limited. llowever, these longi-

tudinal studies are significant, particularly as they are

among the first to be conducted with respect to creative

behaviour.

Torrance emphasizes the general ability aPProach in

identifying the processes of creativity. This is in sharp

contrast to the work of Guilford, who is one of the major

figures to use the process-centered approach. Guilford

(1950, L967) and his colleagues $torked on the d,evelopment

of what he call-ed divergent thinking tests discovering a

number of discrete divergent abilities rather than one

general ability of divergency.

A eritique has atready been presented of Guilford's

structure of intellect model. These points will not be

reiterated here. In applying his structure of intellect

mod,el to creativity, Guilford defined several special

abilities which were purported to be essent,ial in creat.ive

performance. Of particular importance in this connection

are Èhe divergent production abilities which are resPons-

ible for the generation and development of id.eas.

Divergent production is one of the five categories

of "operation" included in the structure of intellect

modelr âs previously discussed. The other "operaÈions" are
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cognition, memory, convergent production and evaluation.

Divergent production means the generation of a variety of

responses or diverse id.eas about a given stimulus. The

response or the product is not bound by the given informa-

tion. This compares with convergent production where

there is only one right ans$ter which is fully determined

by the presented information. In the case of divergent

productions, Guilford suggests we are looking for logical

possibilities or alternatives. With respect, to convergent

productions he suggests the examinee is generating logical

necessities or imperatives. Creative thinking, claims

Guilford (L967 , L9'70, L97L) involves the combined use of

both kinds of activities, a feature of his work which is

oft,en overlooked, but is one of his most significant con-

tributions. It seems logical that producing a creative

product involves both convergent and divergent processes.

Guilford (1967) sees a great deal of similarity be-

tween problem-solving and creativity, both involving the

sequential use of convergent and di-vergent thinking. This

is a very importanÈ suggestion, for as mentioned in the

previous paragraph, it seems reasonable Èo believe that in

order to produce a creative product, both open-ended and

closure of thought musÈ be involved. Such a concePtualiza-

tion râs, in fact, partly responsible for this author's

and diverqent when de-preference of the terms convergent
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scribing the two modes of thinking tested in this thesis.

Guilford also stressed, following this, that there

were a number of different types of creative abilities ex-

isting within the factorial framework. vlith respect to

the divergent production abilíties, Guilford. (1950, L967,

1970) idenÈified theoretically 24 divergent production

abilities or functions, 23 of which he claimed to have

demonstrated with factor analysis (Guilford' 1970).

Keeping in mind that Gnilford found this large number

of divergent production factors (i.e., 24) , the abilities

that are often described, concern the factors word fluencyr'

ideational fluency, associationat fluency' exPressional

fluency, adaptive flexibility, sponÈaneous flexibility and

originaliÈy. The following descriptions of these are

according to those given by Guilford (1950, L967).

Word fluency is the ability involved in the d.ivergent

production of symbolic units, while ideational fluency is

that involved in the divergent production of semantic units.

Guilford describes units as being composed of information

such as verbal meanings, syllables or Perceived objects.

Associational fluency involves the divergent production of

semantic relations, the production of a variety of resPonses

which are related to the specified object. Expressional
4fluency is that ability pertinent, to the divergent produc-

tion of systems such as the rapid formation of sentences or
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phrases. Guilford describes systems as being organized

constructs which have more than some minimal complexity.

Thus, a sentence is a type of system. Adaptive flexibil-
ity involves the divergenÈ productj-on of figural trans-
formations where a shift in meaning is required in a

problem-solving task. Spontaneous flexibility on the

other hand refers to the divergent production of classes

of ideas where a shift in meaning is required from one

category Èo another.

Guilford.rs notion of originaliÈy has already been

discussed. Here it is important to restate his emphasis

on the transformation abilities which involve a change,

revision or a redefiniÈion of the stimulus. These abili-
ties are regarded to be essential to creativity and yet
most of them lie outside the divergenÈ production category
(Guilford, 1971).

Although in this thesis, Guilfordts mod.el of the in-
tellect has been criticized, it must be adriitÈed Èhat his
work in addition to being voluminous, has brought into
prominence certain intellectual characteristics which had

previously received, relatively minor recognition. His

emphasis on the distinction between convergent and diver-
gent thinking, and Èheir contribut,ions to creative be-

haviour, has been particularly valuab1e. Unfortunately,
4

Ëhe relationship between "factors of Èhe intellect" and
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what has been descríbed as "true creativity" is currently

very vague.

F'urthermore, Guilfordrs approach may have brought

about an excessive fragmentatíon of abilities or component

processes neglecting the possible relationship between

factors. Guilford, of course, denies this, claiming, for

instance, Èhat his 24 divergent production abiliÈies are

stable and I'more or less ind.ependentr " (Guilford, L970,

p. 157). It is the use of the expression "móre or less"

which suggests to the present researcher that these factors

may be more intrinsically related than Guilford states.

Future factor analytic work could perhaps ask the question

to what extent, are certain abilities related rather than

to what extent are they independent? One such ability con-

cerns the group of abilities contained within the category

of transformations which Guilford (1970) stat,ed had been

neglected in relation to creat,iviÈy. Guilford has identi-

fied no less than 20 abiliÈies in this category, yet 16 of

these are outside the divergent production category, mean-

ing only four can be regarded as divergent production abil:

ities. The question can reasonably be asked as to whether

Èhese four transformation factors in the divergent pro-

duction category are completely independent stable entities

from the other 16 transformat.ion factors? These and other

such questions need to be asked if the structure of in-
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tellect model is to contribute further to our knowledge of

creative processes, keéping in mind Èhat such answers must

go beyond explaining statistical significance by providing

psychological and functional meaningfulness too.

Vernon (L967) contends that from the experimental evi-

dence, creativity cannot be viewed as a collection of

stable abilities. He cites evidence to show that correla-

tions among divergent tests are low and claims that until

one can demonstrat\e consistently high correlations among

several such tests, one cannot view divergent thinking as

a separate entity, disÈincÈ from the well-established
general factors such as g and V. Cit,ing some of his pre-

vious research Vernon (L967) claims that "the question

whether divergenÈ thinking abilities are part ofr or dis-
tinct from, what is measured by intelligence tests d.epends

more on the form of the tests, the way they are given and

scored, than on their apparent creative or non-creative

content, " (p. 157) . In addition, Vernon stresses that the

divergent tests used have very poor predictive power and

that d.ivergent tests do not necessarily measure creaÈivity.
The point ís well taken and in this research the investi-
gator does not claim to be measuring "true creativity" with

the battery of divergent tests used.
4Investigations mentioned so far have used, open-ended

tests when looking at the divergent process. One investi-
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gator, who has used a different approach under the name of

"creative thinking" is Mednick (1962). He developed. an

associative rationale of the creative process and emphasized

the essential similarities of alI creative acts rather than

their differences. From his perusal of the introspections

of recognized creative artists and scientists he generated

a definition of creative thinking as "the forming of asso-

ciative elements into new combinations which either meet

specified, requirements or are in some way useful. The

more mutually remote the elements of the new combinaÈion,

the more creatj-ve the process or solutionr" (Mednick, L962,

p. 22Ll .

In this regard it is worth pointing out the criticism

of ,fackson and Messick (1967) who, although appJ-auding

Mednick for going beyond the criteria of unusualness to in-

clude usefulness, contend that, his criteria still faII

short. A description of what these authors Propose as

other criteria to remedy this has already been given.

Mednick (L962) proposes three ways in which the re-

quired, associations can be brought together. The first way

is serendipitous, whereby the required associative elements

are elicited by fortuitous environmental stimuli. The

second method involves a similarity between the elements
¿presented or between the associative elements required.

And finally, the process of mediation of other conunonly re-
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lated element,s may trigger the production of the re-
quisited associative elements.

As an operational statemenÈ of his theory, Mednick

devised a t,est of, creativity which he called the Remote

Associations Test (RAT). The test requires that the sub-

ject "form associative elements inÈo new combinations by

providing mediating connective linksr" (Mednick, L962,

p. 226'). Operationally this means that the stimulus ele-

ments involving several words "from mutually distant

associative clusters must be presented to the subject,

his task must be to provide mediating links between them

. the mediating link must be strictllr associative

rather than being a sort that follows elaborate rules of
Iogic, concept formation, or problem-solving, " (Mednick,

L962, p. 227). The example often quoted is that where the

three stimulus words are: RAT BLUE COTTAGE. The answer

which provides the requisite associative link is cheese.

The essentíal point is that to each question there is
a right answer, and. the subjectrs score is the total number

right. Unlike most other "creativity" or divergent think-
ing tests, including those of Guilford, the subject, al-
though he is required to carry out a mental search, is set

much stricter limitations on acceptability of response.

Since ttris is not the case with open-ended tests one must

conclude that they are not measuring the same thing as the
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R.â,T. As discussed, open-ended tests are aptly described

as tests of divergent thinking. The RÀT may require

divergence, in Èhe sense of utilizing divergent thinking

processes in the early stages of attempted solution, but

Èhese are tempered by criteria, and in producing a simple

solution, the later stages of thinking, ãt least, seem

more properly described as convergenÈ, (Rowell, L975, Per-

sonal communication).

Yet the theoretical basis of Mednick's definition of

creativity has been used in important investigations such

as those of Wallach and Kogan (1965). The RAT was used by

Taft, (L967) as his creativity Èest in his investigation of

the relaÈionship of creativity to academic achievement.

His results were used by Ginsburg and Whittemore (1968),

who also used the RiA,T as their creativity measure to

collect their own independent data, to support their curvi-

linear theory of the relationship beÈween IQ and creativity

and to dispute the threshold hypothesis. In view of the

convergent, Iike characteristics of the RAT their conclu-

sions are possibly noÈ valid.

Before leaving the process-centered approach Èo crea-

tivity it should. be recognized that there are those who

have attempted to identify the processes involved by
4studyihg the introspective reports of men of recognized

creative talent which, at the least, provide a degree of
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agreement on successive "stag:es" involved in the creative
act. !{allas (L926r, for example, suggested Èhat these

stages were:

(a) preparation;

(b) incubaÈion;

(c) illumination; and,

(d) verification.

Despite variations and, modifications, these four stages of
creative thought have been accepted since this time. As

Rowell (1975, personal com¡nunication) points out, lre run

into difficulty when we examj.ne what we mean by "incubation"
and find that it is only a name which, although it conjures

up a tempting analogy, is real1y just a cover for a con-

siderable and abysmal ignorance.

But the introspective approach should not be ignored

and other contributions provided by this approach are neatly
analogued in a book edited by Ghiselin (f952). Kne1ler

(196'6) points out that contributions Èo theories of creativ-
ity came from ancient and modern philosophy includ.ing logic,
a range of psychological theories such as associationism,

gestalt theory, psychoanalysis, neopsychoanalysis, neo-

Freudianism, S-R learning theory, experimental psychology,

factor analysis and so on.

al integrat,ing attempÈ from this wide range of d.is-

ciplines was attempted by Koestler (1964), who ad.opted the
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thesis that all creative processes share what he calls ubi-

sociaÈion" which means by thinking on more than one plane

of experience (as compared to working by past association,

typical of conventional thinking) rnan engages in a creative

act which involves relating together previously unconnected,

pieces of thought or unrelated levels of experiences to

higher mental order thought processes. Although such a

definition is reminiscent of Piagetian theory, Koestlerts

statements still remain untestable hypotheses. Indeed,

Rowell (1975, personal communication), commented that many

of Èhese contríbutions could be merely described as blind-
fold subterranean excursions, or as Medawar (L967) so

acidly described it, with reference to Koestlerrs work

rrslopping around in the amniotic fluidr'r (p. 87).

The Personality-centered Approach Èo Creativity

The personality-centered approach is concerned with the

motivational and cognitive bases of the creative personality.

It stud.ies people judged to be creative in specÍfic fields
in an attempt to determine or measure, through the use of

a variety of psychologicat assessments, what personality,

motivational and cognitive bases are associated, with their
creative achievement. This was not the concern of this
thesis so a discussion of these studies is not given here,

4

except to say that little is known abouÈ this approach.

The main contributions come from the efforts of American
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psychologists, particularly Barron (1955, L963, L969),

Cattell and Butcher (1968), Cat,tell and Drevd.ahl (1955),

Drevdahl (1956), Drevdahl and Cattell (1958), Mackinnon

(L962a, 1962b), and Roe (1952).

There has been little work of a systematic nature

done in this field in Britain, although one study by Cross,

Cattell and Butcher (1967) examined some differences in
personality between creative writers and a sample of the

general population. Hudson (L967 | L97O) did find thaË

convergers and d.ivergers used different types of ego-d,efense

mechanisms, so that the former tends to deny emotions while

the latter overstates or exploiËs them. These approaches

to dealing with their emotional life are reflected in their

styles of thinking. Little research has been d,one in this

area examining the relationship of Èhe extraversion-intro-

version d.imension to different styles of thinking such as

convergency and divergency. One such study by Hudson (1970)

found that contrary to what might be expected there was no

relationship between convergence and introversion or diver-
gence and extraversion amongst secondary school boys. How-

ever, he did find that divergenÈ boys had a higher neu-

roticism score on Èhe Maudsley Personality fnventory than

the convergers. Rowell and Renner (1975, unpublished study)
4in an investigation of postgraduate stud,ents of both sexes,

found, no evidence to suggest Èhat extraversion, inÈroversion
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or neuroticismr âs measured by the Eysenck Personality

Inventory, were related to scores on convergent and diver-

gent tests. Despite these negative results, the personal-

ity approach to the study of creativity is an aÈtractive

one and warrants a great deal more research.

Coqnitive Bias

Each of the three previously described approaches run

into problems in measuring creativity with open-ended

Èests and validating such measures with "t.rue creativity. "

Hudson (L967, L970\ provided an alternaÈive. He suggested

ÈhaÈ another way of approaching the problem of creativity

and intelligence may be more valid. CreaÈivity, he

claimed could, be attained by excellence in either conver-

gent subjects like science t ot divergent subjects like

arts. Much of the previous research, he contended, had

thus confused the issue of intelligence and. creativity by

failing to recognize a more fundamental issue, Èhat of

differences in cognitive bias, state or mode. Thus, iÈ

vtas far more meaningful to discuss differences in perform-

ance on conventional óor,t"tgent and divergent Èests in

terms of cognitive bias. The theoretical and empirical

importance of this issue of cognitive bias is particularly

demonstrated by examining Èhe differences in scores.be-
4

tween art and science students.
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Hudson maintaihs that creativity and ori-ginality

should noÈ be identified exclusively with the diverger.

He suggests that the convergence and divergence of an in-

divid.ual wilL not determine wheÈher he is original. Rather,

if he is origi-nal, the dichotomy of convergence and d,iver-

gence will predict the type and style of the creative Pro-

ducts.

Hudson furÈher suggests that the roots of the individ.-

ual's originality are not in his convergence or d,ivergence

but rather in other aspects of his personal-ity. In addi-

tion, Hudson emphasizes that the convergence,/divergence

dimension is a measure of cognitive bias, not of level of

ability. He does not deny that there is a relationship

between IQ and creativity or IQ and achievement, but be-

lieves that after a certain level of fQ the relationship

becomes less. Stating such a case Hudson (L967 ) claims:

The relation of IQ to intellectual
distinction seems, in fact, highly
complex. As far as one can tell,
the relation at low leveIs of. IQ
holds quite wel1. Higher up, how-
ever, it dwindles; and above a
certain point, a high IQ is of

.Iittle advantage. However, there
are differences between one occupa-
tion and another, the relationship
dwindling lower down the IQ scale
in some subjects than in others.
fn Èhe arts, for instance, it seems
to peter ouË lower down. than in
science. For practical purposes,
therefore, it might be fruitful to
distinguish, f.or each occupation or
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subject, both the IQ leve1s above
which a strength in IQ is not an
advantage in real efficiency; and
also lower limits, below which a
weakness in IQ becomes incapacitat-
ing. Where one sets such linits
depends, of course, on the criteria
one has in mind.. For argumentrs sake,
we might define success academically:
.a good second-class degree at Oxford
or Cambridge; or, in more worldly
tems, a successful novel or a good
piece of scientific research, (pp. L24-
12s).

A certain basic level of intelligence is essential
for creative behaviour. Beyond that minimum, hor,rrever,

other variables such as personality and motivation be-

come essenÈial. A further discussion of the relationship

between intelligence änd creativiÈy will be mad.e in

Chapter III.

Hudson (1967) tested, groups of Public and Grammar

school boys who were of above average ability. From these

results he divided his sample inÈo contrasting groups of

divergers and convergers with the middle 30 percent being

d.escribed as "all-rounders." The terms diverger or con-

verger were used because he claimed that this distinction

was more meaningful than that between creative and intelli-
gent. Hudson then investigated the differing characteris-

tics of the divergers and convergers and found that the

differences involved not only cognitive style but also per-
4

sonality characteristics, particularly the Èype of ego-

defence mechanisms adopted.
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But perhaps the central finding of Hudson's work was

the relationship he discovered between convergence/diver-

gence bias and intellectual specialization. Ile found that

specialists in ArÈs subjects (History, English and Mod.ern

Languages) tended to be relatively weak on IQ tests and

relatively better on open-ended divergent tests; i.e.,

there was a marked, relat,ionship between divergent thinking

and specialization in Art subjects. In contrast, Science

specialist,s (Maths, Physics, Chemistry and, Classics ) in-

cluded more "convergers" who did relatively betÈer on IQ

tests but less we1l on open-ended testsi i.e., there was a

strong relationship between convergent thinking and science

specialization.

In terms of academic achievemenÈ, Hudson (1970) re-

ports the following d.ifferences between divergers and con-

vergers.

,t

Among English fifteen-year-olds
the diverger is less academically
successful than the converger in a
ratio of more than two to one. At
the level of university entrance, the
balance has begun to redress itself.
Of the fifteen-year-old convergers,
divergers and. all-rounders in mY
sample, nearly two hundred have no!'¡'
left school, and three-quarters of
them have gone to university. The
convergers and a1l-rounders $tere
distinctly more likeIy than the
divergers to reach universiÈy. Of
those admitted to Oxford and Cambridge.
twenty-seven won scholarships or exhi-
bitions; again, these were more likely
to be convergiers Èhan divergers, (p. 95)
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Thus, the Èrend was for divergers to do increasingly
better academícally as they progressed through school

although the convergers still had better performances at
university entrance. Hudson suggested Èhat this trend of
increasingly better performance academically on the part

of the diverger might continue throughout the university.
There has been other research evidence to support this.

Cropley (L967) made a longitudinal study of male

science student,s at the University of New England. in New

South lfales, Australia. On entering the university, a

selection of these students completed a battery of conver-

gent and divergent tests. There was a fairly even distri-
bution of convergers and divergers amongst, the able students

selected and there was no difference between these Ëwo

groups with respect to university entrance marks. A coÍt-

parison of examination grades at the end of the first year

showed no difference between convergers and divergers.

However, there was a difference at the end of the third year

with respect to excellence in academic performance. Di-
vergers did significantly better than the convergers and

formed, the majority of those studerÈÈ.s selected into Èhe

fourth year honours prograrüne. Those who received first
class honours at the end of this fourth year rdere almost

all di(rergers also. Croplelz (L967) makes the comment that
although his sample is small and, therefore, imptications
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limited, his study does "suggest that later years of under-

graduate study, and especially the honours year, ilây give

students more opportunities to utilize divergent thinking
skills. . . ." (p. 672).

In commenting about this study, Cropley (1969) further
suggested that,

the real difference betvreen the men
who later bloomed in science, and
those from whom they d,id not differ
in achievement at lower levels, lay
not in the level of their intellects,
but in the style in which they util-
Lzed, whatever intellectual endowmenÈs
they had.. It then becomes relatively
easy to understand why two people of
apparently equal levels of ability
may differ so markedly in the areas
in which Èhey achíeve, and t,he levels
of the educaÈional process at which
that achievement occurs, (p. 6).

A larger longitud,inal study was carried out by Field,

and Poole (1970). There were 101 male Arts and Science

students involved who, on entering the University of New

England, New South !üales, Australia, were given a divergent

test and two convergent tests. The investigators examined

the relationship between cognitive bias and. acad.emic

achievement by looking at the quality of their levels of
performance on examinations. At the end, of the first year

the convergers from both the Arts and Sciences achieved

better.results, but at. the end. of the second year there
4

was no difference in achievement between those who were
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convergently biased and those who were divergently biased.

Field and Poole (1970) suggest that at the second year

level the skills of the convergent student, may be less

appropriate, a trend which they predict wiII continue dur-

ing the third and Honours year, while the diverger would,

be expected to excel. At the time of their report they

had no results to confirm this prediction.

Hudson's findings on sixth form boys were confirmed

by Cropley and Field (1968) who found in a sample of

Australian male high school students that those special-

ízíng in science subjects were predominantly convergently

biased,. Only a partial confirmation of Hudsonrs results,

however, came from a study by Mackay and Cameron (1968).

They took a large sample of Scottish male undergraduates

who were similar in age and ability to those boys in

Hud.sonrs sample but differed in the degree of specialíza-

tion they had been subjected Èo during their secondary

school years. For those students who had elected to spe-

cialize in their first year they found that those in Arts

were predominantly d,ivergently biased whereas those in

Science were predominantly convergent, which confirms the

association beÈween cognitive bias and subject choice.

However, this relationship was not found amongst those

students who did not elect either Arts or Science as a

specialiÈy. The authors suggest that the relationship be-
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tween cogniÈive style and subject specialization may be due

to a greater degree of subject specialization in the English

educational syst,em and. that "the educational experience of

following an Arts or Science curriculum moulds or at least

reinforces a particular style of thinking, " (MacKay &

Cameron, 1968, p. 316).

Renner and Rowell (L975, unpublished, study) found a

significant relationship between cognitive bias and subject

specializat,ion amongst 136 full-time postgraduate Diploma

in Education stud.ents of both sexes at Adelaide University'

South Australia. Those students with a B.A. were generally

better on the divergent thinking tests. Conversely, those

students with a B.Sc. performed bettêr, generally, on con-

vergent tests. In addit.ion, when cognitive bias was ex-

amined it was found, that the Science students tended to be

convergently biased, and the Arts students tended to be

divergently biased. In terms of academic achj-evement, Art

students did better than the Science students in three out

of four subjects.

Povey (1970) Iooked into the question as to whether

academic bias affected t.est performances before formal

specialisË training in the Arts and Sciences began. They

followed a group of English school boys from the fourth

form 16vel where there was no specialization of subjects,

through to the sixth form where a choice of specialization

ù
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into either Arts or Sciences was made. The performance

of this sample was compared with two other groups of boys

who were recei-ving an arts or science training. The main

result showed that there was a definite cognitive bias or

style before the boys were introduced into specialist cur-
riculum courses. Environmental influences, including the

home, genetics, particularly personality predisposition

and educational experiences are involved as possible

reasons. Cognitj.ve bias was found to increase with age

and to be reinforced by the length and type of specialist
education. Povey's results also point ouÈ the importance

of studying children as early as possible in their educa-

tion before the cognitive bias reinforced by secondary

school educational factors set in.

Another related issue concerns the topic of mental seÈ.

It is possible that although the basic abilities may be the

same in convergent and divergent thinking, such as some

underlying general factors, the "set" of the mind may deter-
mine the way the abilities are d,eployed or perhaps mixed..

This would fit quite well with the model of Rohwer (1971)

already discussed. Allied to this issue is the question con-

cerning appropriate environmental or educational contexts, for

example, increasing performance on divergent tests. Hudson

(L970'11 for instance, found that under specific inst,ructions

convergers could diverge quite well. But in the absence of
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i4struct,ions the question arises as to whether convergent

and divergent performance levels can increase in a speci-

fic environmental context.
-The influênce of specific environmental contexts on

convergent and d,ivergent thinking perfornance !üas the sub-

ject of the present study. The literature specific to it'
and this fourth approach to divergency/creativiÈy will be

deaLÈ with in the nèxt chapter.
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CHAPTER III

RESEARCH REI,ATED TO THE PRESENT STUDY

Statement of Problem

It is d,esirable at Èhis point to repeat the purpose

of this studlz, which was to investigate how varying,_the

conditions of admini.stration would affect the levels of

performance on "tesÈs" of convergent and divergent think-

ing. A seconda:ry purpose was aimed aÈ examining whether

the relationship between convergent and divergent think-

ing changed under different assessment procedures. These

purposes have both practical and scientj-fic significance.

The practicat significance lies in the determination of

what conditions best' permit Èhe expression of the abili-

ties of children. The scientific importance lies in the

responsiveness of convergent and divergent tests to dif-

ferenÈ testing conditions; i.e., should convergenÈ and

divergent "tests" respond differently to the conditions of

this research iÈ provides further insight into the basic

nature of convergent and divergent thinking.
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Thus, the present study is concerned with the effects

of Èhe context of taking tests of mental abilities, speci-

fically the effects on performance on tests of convergent

and d.ivergent thinking under test and play conditions or

the effect of test order. The term context effects refers

to changes in performance of these ÈesÈs resulting from the

conditions under which the tests are taken. The effects on

mental tests can be of several kinds. Level of performance

might be effected, so that we might question under what con-

ditions, either Èest or play, do children best perform

mental tests or whether doing either convergent or diver-
gent "tests" first affects the level of performance on Èhe

other type of test. A related question might also be raised

as to what kinds of conditions resulÈ in the most, valid

measurements of mental abilities.

The current research did not begin in a vacuum. Pre-

vious studies bear on the present research question. Dis-

cussion in the last chapter was given to show the systematic

background of previous enquiries inÈo intelligence/conver-

gent Èhinking and creaLlvíEy/divergent thinking, and the

origins of the authorrs personal views about the nature of

convergent and divergent thinking. This provid.es the frame-

work in which $re, can more meaningfully examine the possible

effectS of cond.itions on these aspects of intellectual func-

tion. The following discourse describes previous research
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in the area of the effects of different environmental con-

texÈs on convergent and divergent thÍnking, in this walz

providing the rationale for the authorrs hypotheses in

this thesis. The question of environmental influences

has, for the most part, onty been investigated with re-

spect to divergent thinking / creativity.

Leve1s of Performance on Conve nt and Di ent
Tests r erent ve

Wallach and Kogan (1965) suggested that divergent

thinking was facilitated under play condit.ions. However,

in Èheir study the entire sample of elementary school

children had their creativity tasks under non-evaluative

conditions. Since there was no control grouP, Do compari-

sons can be made. The main purpose of theiÉ study was

concerned wiËh the dimensionality of creativiÈy and in-

telligence, a topic which will be later discussed.

Part of the research design of Boersma and O'Bryan

(1968) was to evaluate the performance of 46 fourth grade

boys on divergent thinking tests in evaluative and non-

evaluative atmospheres. All subjects rúere given an in-

telligence test under standard evaluative conditions.

The subjects were then divided rand,omly into two groups

for the divergenÈ tesÈs. Group A did their test.s under

simila,¡ evaluative conditions. Group B, however, t"t"

Èaken out of the traditional school setting to eliminate
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any kind. of association with the classroom, time limits
and the atmosphere of evaluation. At a nearby university
gymnasium, Group B were allowed to engage in uninhibited
play activities fòr 60 minutes, after which the investi-
gator iqtroduced the divergent tests as dj-fferent kinds

of games. Time conditions were imposed, but unobtrusively.

Analysis of the results showed Èhat there was no signifi-
cant difference between the tvro groups on the verbal and

non-verbal intelligence measures, boÈh of which had been

given und.er test conditions; but that the Èwo groups did

differ significanÈly on the verbal and non-verbal creativ-
ity measures. Group B did very much better. Wtrile Èhis

appears to lend support to the !{allach and Kogan hypothesis

for enhancing creative þehaviour, a few qualifying state-
ments need to be made.

Wallach and Kogan (1965) tested their children in-
dividually. Boersma and OrBryan (1968) Èested Ëheir boys

in a group sett,ing. For educational purposes the study of
Boersma and. OrBryan would appear more applicable, since

evoking and assessing d.ivergenÈ thinking behaviour at school

necessarily has to take place in a group context. However,

in the study of Boersma and O'Bryan, those subjects who had

their divergent "tesÈs" in a play atmosphere were taken out

of the¿ school setting to a recreation center. Boersma and

OrBryan point ouÈ that such a ehang:e in normal school condi-
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tions could have produced the difference in results, and

that this Hawthorne effect could. be leveled as criticism

against the design of I¡Iallach and. Kogan also. Certainly
the removal of students from the school setting, and the

applicability of ind,ividual ad.ministration, limits the

applications that can be mad,e from these btudies.

There is some evidence that students from elementary

schools which have an informal atmosphere, lack an authori-
tarian approach, and use informal teaching approaches, do

better on divergent thinking "tests" than sÈudents from

formal, authoritarian subjecÈ-centered schools. Haddon

and Lytton (1968) tested two pairs of contrasting primary

schools, each pair being matched for socioeconomic back-

ground. The evidence from this study gave a very clear
indication of superiority of d,i.vergent abilities among

pupils from the informal schools. However, this distinc-

tion between formal and, informal schools was not evidenced

when a similar procedure was used in second.ary schools.

CriÈeria between the two schools rested upon a permissive

versus authoriÈarian approach in teaching methods but no

differential results hrere observed, (Lytton & Cotton, 1969).

Lytton and, Cotton (1969) explained their results with
the following comments:

¿ The negaÈive resulÈ of the compari-
, son between the rtypes' of schools

may be due to the lack of contrast
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between the schools, but it, may also
be that the effect of a more flexible
approach to learning are not re-
flected in the performance of I4-year-
olds in these divergent tests, perhaps
because of the limitations of the tests.

. The result should therefore, not
be interpreÈed as a negative verdict onrinformal' schools, but it illustrates
the difficulty of this kind of investi-
gation in the more complex secondary
school organization, (p. 190).

Vernon (1971) took Èrco sets of seven classes at the

grade eight level. Such classes l¡rere made up of Canadian

ad,olescents with a median age of 13 years and 11 months.

To one set, seven group tests of divergent thinking were

given under evaluative formal condiÈions, with each test
being timed. To the other half of this sample, the diver-
gent, tasks were administered in a more game-like relaxed

atmosphere, without the pressure of time limits, although

the ÈoÈal sessions were time limited.

"Testers" in the game-like atmosphere emphasized, the

d.issimilarity of the d.ivergent tasks from intelligence and

attainment tests. Under the informal cond.itions, students

not only read their instructions, buÈ organized their own

time for completing each "Èest. " Vernon (1971) poínted

out that "the relatively permissive atmosphere had its
disadvantages; there was a good deal of conversat,ion and

some cgeVinS from neighbouring students. And some stud.ents

concent.rated too long on a few tests that they liked the

look of, leaving very little time for others, " (p. 250) .
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Thus, alÈhough there was less extreme in administrative
procedures, as in the Boersma and OrBryan or Èhe Wallach

and Kogan sÈudies, there was also less careful control.
Since the results were positively skewed, Vernon

(L97L) presented his data as percentile scores. Overall
resulÈs for originaliÈy of response on the seven divergent
tests showed that higher scores were obtained with the re-
laxed groups; buÈ Ëhe results did differ from test to test
which vernon feels is due .to Èhe fact that students under

relaxed, cond.itions gave more time to the "tests" they liked.
The greatest difference between the two groups occurred at
the upper end of the distribution of scores. There $rere

more people from the relaxed group who reached scores at
the 90th percentile. Fluency scores did. not show this
difference between the relaxed and formal groups, indicat-
ing that the superiority of performance of those under in-
formal cond,it,ions concerned the quality of the response;

i.e., originality rather than total quantity.
Vernon (f97f) cites a study done by Nicholls (1971a)

whose results also substantiated the l{aIlach and Kogan

hypothesis. One group of children were given four of the

Wallach and Kogan Èests individually under untimed game-

Iike cond.itions. In a subsequent session Èhey took two
4

convergent tests and a parallel battery of divergent tests
under timed. formal conditions, A second group, the control
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took the test battery on1y. Both the fluency and origin-

ality scores htere considerably higher under the game-Iike

cond,itions. The child,ren who did the divergent, tests

after having parallel tasks under a play context also had

higher scores under the for¡nal conditions than the con-

trol group did, but no significant leve1s are reported.

This trend in the results, however, does suggest that the

game-like conditions adninistered first may have affected

scores on the subsequent formally administered Èests, a

feature which Nicholls (197Ib), in an earlier paper, âd-

mits. fndeed, administering even parallel tests under

two sets of conditions runs the risk'of one condition

contaminating the other and in the investigation of the

present thesis, this was avoided.

fn both the study of Vernon and Nicholls there was a

difference between the two groups with respect to time

Iimits. This could also have affected the results.

Wallach and Kogan (1965) and hlard (1969) showed that, al-

though response rate may decrease with time' unusualness

of response or originality increases, a conclusion vali-

dated by Cropley (.L972) . This would appear to be a signi-

ficant point in view of the fact that the greatest dif-

ference between these groups tested under infor¡nal and

formaf conditions was in the area of originaliÈy.

Hargreaves (L974) took two groups of schools of 10-11
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year-o1d children of both sexes. One group had three tests

of divergent thinking under test condiÈions. The other

group had the same battery of "tests" under game-like con-

ditions. All tests were administered in the one session

in group form and a reference intelligence measure was

given at the end of the session under standardized test

condit,ions. There were no Èime limits for the divergent

tests under either the formal or the informal conditions.

Higher scores under relaxed conditions r{ere found for

fluency on both the non-verbal test,s, but only on one non-

verbal test was there a significant difference for the

originality score which Hargreaves feels reflects the dif-

ferential popularity effect for certain divergenÈ Èests.

There was no significant difference between the scores of

the two groups for the verbal divergenÈ test. There was

only one sub-score where the group under test condi.tions

achieved a higher score (which was non-significant), so

that Hargreaves (L974) concludes that "the general superior-

ity of game-like conditions has been demonstrated over un-

timed test-like cond.itioñsr " (p. 87).

Surprisingly, Hargreaves (L974) claims that the de-

pression of d.ivergent test scores among those doing it

und,er formal condiÈions was due to the removal of time

limitl. To have no time limits under test conditions, he

clal.ms introduces ambiguity so that children under these
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conditions attempt to behave as if they were under t,imed

cond,itions and attempt to complete the tests as fast as

possible. Such a claim would have to be valid,ated.

However, the l{allach and Kogan hypot,hesis claiming

better performance on divergent thinking tests has not

been confirmed in all studies.

I{illians and Fleming (1969) gave three Wallach and

Kogan tasks and the Peabody Picture Vocabulary test (con-

vergent) und.er play and test-like cond,itions to 36 four-
year-olds. This stud.y is of note since it is one of the

rare studies to consider whether perforrnance on a con-

vergent test may alter with change in cond.itions.

Very little difference in the convergent score is

found, between the play and evaluative conditions, the méan

scores being I13.9 and, LLI.9, respectively, and !{illiams

and Fleming (1969) fail to make any comment. In ad.dition,

the Peabody Picture Vocabulary test, unlike paper and

pencil Èests is a game-like task by iÈs nature. -Mean

scores on the divergent tasks vrere all higher under the

evaluative condit,ions, but the difference was significant

only on the non-verbal tasks.

However, the study has limited application because of

its various'design weaknesses. The most obvious one was

that eâch child experienced both conditions, and as with

Èhe study of Nicholls (1971ar ês cited by Vernon, L97Li L971b)
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there was the possibility that one condiÈion might in-
fluence the other, despite the fact Èhat the children were

randomly assigned to four groups, and order of tesÈs and

order of conditions $rere varied. In addiÈion, as lVilliams

and Fleming (1969) admit, their subjects ürere pre-school

children who had not been exposed to the formal atmosphere

of a school system and would be unavrare of an evaluative

set. they would. be, therefore, less influenced by efforts
to ind.uce such a test atmosphere. Finally, their sample

is small and findings could only be suggestive rather than

conclusive.

Much more substantial evidence was found by Kogan and

Morgan (1969). They took 104 Grade 5 child.ren of boÈh

sexes and d,ivided them into tvro groups. Tr¡o hlallach and

Kogan tests, a verbal and non-verbal divergent task, were

given under test-like cond,it,ions to one group and und.er

play-like conditions to the oÈher. The "tests" hrere given

in group form rather than being administered individually,
and the group under test condj-tions r^ras timed; while the

group under game cond.itions $ras unobtrusively timed. In

this case the children under evaluative conditions produced

better performances both in terms of the total number of
responses and the number of unusual or original responses.

Leith (L972) in a study which examined whether re-
sponses on diverqent thinking tests were influenced by the
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amount of stress imposed by different testing procedures

(and. the subjectrs personality) amongst 106, 9, 11 and 13-

year-olds confirmed the above findings. On three verbal

divergent tasks the total number and originality of re-

sponses $¡as greater in those who completed the tasks in a

moderately stressful atmosphere, rathe¡: than in a relaxed,

informal atmosphere. Introverts were found to cope better

with the more sÈructured stressful condition than extra-
verÈs.

Channon (J.974) also found evidence that mild stress-
ful conditions increased divergent thinking scores. Two

hundred and four third form child.ren of both sexes, from

an English comprehensive school r"ere used. The sample was

divided. into two groups and each group was Èested on two

occasions wiÈh parallel forms of six measures of verbal and

non-verbal divergent thinking tests. The Ravenrs Progres-

sive Matrices and the Mill Hill Vocabulary Scale $rere used

as the convergent thinking measures. One group had both

sessions under relaxed, informal conditions. The second

group had the first session under relaxed, conditions and.

Èhe second session under evaluative formal conditions.
The complete divergent and convergent battery ltrere given

in one session.. The relaxed regime was established by

the te3t.er spend.ing some time with the students sharing

examples of humour and. poetry from other pupils in order

ü
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to establish a friendly atmosphere. participation under

the game conditions was voluntary, but not so under test
conditions.

Overall, the results showed that performance, par-

ticularly on Èhe divergent tests, is increased under formal

conditions. Channon (L974) presents his results for boys

and girls separately, without stating whether there is a

sex interaction. With three exceptions, both fluency and

originality were higher under the test regime for boys,

compared with those under relaxed conditions. Boys also

attained a higher score for the non-verbal convergent test
under test conditions. Both groups of boys, under the two

sets of cond,itions, showed a very slight decrease on the

second administration of the vocabuS-ary "test."
Amongst the girls Channon (L974) found this, same

trend, for an increase in scores under tesÈ conditions,
with only one insÈance of a decrease in an originality
score on a drawing completj-on test. Generally, however,

hlgher scores are recorded on the divergent thinking tasks

under test condiÈions. There is litt,le difference in scores

between the two sessions in either group of girls on the

non-verbal convergent measure, but the increase in vocabulary

scores among those girls who had both sessions in a relaxed

atmospÉere is significant at the 0.5 leve1.

Unfortunately, Channon does not present other results
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which would show which differences are significant between

the two regimes. However, there is a less obvious differ-
ence between the two regimes among the girls, a feature

which Channon contributes to the greater motivation on their
part to do well, whatever the conditions. He concludes that
moderate stress improves scores, particularly divergent
thínking ones, and that the evidence that originality as

well as fluency increases under test conditions, as in his
study, fails to support those arguments which claim the

necessity of an informal atmosphere for producing unique

ideas.

This study by Channon in addition to examining the

effect of different conditions on divergent scores has also

tentatively examined the effect of different regimes on con-

vergent thinking. However, to do this, he tested two groups

Èwice, thereby risking contamination of condit.ions in that
group which experienced. two different regimes.

The significance of his results tie in the implication
that when two samples are re-tested under different condi-

tions those tested in a formal atmosphere have higher diver-
gent thinking scores. The question then arises as to what

would happen to Èhe leve1 of divergent and convergent scores

if different but par:a1lel samples of chj-ldren were given
7

these tests under different.regimes, with some groups

assessed in a formal atmosphere and others assessed in an

informal atmosphere?
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To include tests of convergent and divergent thinking
in the same testd.ng session fails to isolate the problem

of the effect of administration on each battery suffi.ciently.
Divergent. thinking tests, being open-ended, have a content

set which is very different from Èhat implicit in convergent

thinking tests. What is Èhe effecÈ of regime on convergent

thinking tests if this contamination is removed? No study

has given emphasis to the situational- influences on conver-

gent Èhinking. Thus, such a question, in addit,ion to evalu-

ating the effect of differenÈ conditions on divergent tests,
where the issue is still controversial, comprised the main

purposes of this study.

Further contamination may arise if order of presenta-

tion of the convergent and divergänt tests is not controlled,.
fn none of the studies cited is this issue discussed, and

the effect of the order of presenÈation of these two groups

of tests may vary. Control of this problem was incorporated

into the design of the present thesis.

The Relationshi of Conve t and Di ent
cI t ontrast ng Þ a ve tions

!{ith Èhe excepËion of the sÈudy by Leith (1972) and

Channon (L9741, the main emphasis of the series of investi-
gations described. in the last section was on the relation-
ship between convergent thinking/LnbeLtigence and. divergent
thinking/creaEivity. The present investigation d.id look at
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the correration coefficients between average intelligence
and creativity scores, but it was a secondary purpose.

Thus, it is the intent of this lit,erature review to in-
dicate some of the major trends in this area only, rather
than to undertake a fu1l description of Èhe very extensive

research that has been done concerning the relationship
between convergent and divergent thinking.

The study by Wallach and Kogan (1965) has been men-

tioned several'times. It was the firsÈ of a long series
of studies to investigate whether a change from the usual

formal conditions of administration to a pray-like atmos-

phere wourd. clarify the relaÈionship between intelligence
and, creativity. rn their stud,y of 151 chird,ren, creativity
was found. to be a separaÈe dimension of the intelrect from

intelligence. This was based on the finding that the cor-
relation coefficients between interligence and creativity
were 1ow, no correlation exceeding .23. In addition, they

found high reriability for their intelligence and creaÈiv-
ity measures, and found that, indices of creativity and in-
dices of intelrigence were highly related among themselves.

The low relationship between intelligence and creativity
I^ras also found, when boys and girls were examined, separately.
However, this resurt, is severely criticized by cronbach

(1968)¿on the grounds that Wallach and Kogan failed to first
demonstrate an interaction effect between the sexes.
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Guj-lford (1971) also criticized Wallach and Kogan's

results on the grounds of changing the test conditions.

Guilford felt that the removal of time limits d,iminished

the control needed in experimentation, and that by allow-
ing an unlimited amount of time could change the nature

of the variables measured. Guilford, (L97L) also voices

doubts as to a playful atmosphere inducing creaÈ'ivity,

claiming Èhat "a test is a test, even when it is called a

'gamet," (p.81).

However, d.espite these criticisms, the Wallach and

Kogan study is wid,ely cited. It is a remarkable piece

of work, for it goes beyond an analysis of creativity and

intelligence to examine other problems such as conceptual

style, temperament and personality.

Several attempts have been made to confirm or disprove

the findings of Vtallach and Kogan (1965) with respect to
the separate d,imensionality of creativity. One major dif-
ficulty wiÈh many of these studies is Èhat by not add.ing a

control group working under test conditions so that compar-

ison of a play-like regime can be made with other procedures,

conclusions are limited.

hlilliams and Fleming (1969) in a study previously de-

scribed with pre,-school children did find a low non-sig-

nificaât correlation between the associative fluency score

measured und,er play conditions and the intelligence score
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measured under test condit,ions. However, the correlations

between the divergent thinking score and the vocabulary

were also low under evaluative conditions, and the former

scores stere significantly correlated under both an evalua-

tive and play set so that Williams and Fleming (1969) con-

cluded that the Wallach and Kogan hypothesis had not been

supported, and that a game atmosphere stas not necessary

for "a valid assessment of associative fluency, " (p. 16f).

Strong confirmation of the WaLlach and Kogan findings

was found in a study by hrallach and. !{ing (1969) on 500

college students. Students compJ-eted the battery of "tests"

in group form, wriÈten but with no time limits. There were

high correlations amongst the different divergent measures '
and, low correlations between the divergent and convergent

tests. However, since there qlere no control grouPsr no

comparisons with other procedures can be made.

A similar crit,icism can be made against the studies of

Cropley (1968) and, Cropley and Ivlaslany (1969). Cropley

(f968) gave the Ï{al1ach and Kogan tests under informal

conditions Èo L24 university men, in group form, in addí-

tion to an intelligence test under formal condiÈions.

Principal axis factor analysis yielded a large general factor

which accounted for 4L.2 percent of the variance conmon to
4

both variables. A large second. factor was also obtained.

Loadings on this fel1 into two groups and accounted for
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29.2 percent of the common variance.

Similar results were obtained by Cropley and Maslany

(1969) .who gave, in group form, the Vtallach and Kogan

tests to university men and, women under informal condi-

tions. Intercorrelations between the intelligence and

the creativity tests were very low so that they concluded

that intelligence and, creativity formed a separate cluster

of cognitive abilities. But factor analysis of the com-

bined matrix of intercorrelations between these two abili-

ties yielded two obligue factors. The first factor was a

general factor, although 76.3 percent of its variance r,rras

derived from the creativity tests. The second factor was

bipolar yielding poles of both intelliEence and creaÈivity.

Cropley and Maslany (1969) conclud,e Èhat creativity tests
do "measure a stable and internally consistent intellective

mode albeit one which is substantially related Èo general

intellig.ence, " (p. 398) . Kogan (1971) in using a different

factor-analytic method on the same data, namely a Promax

rotation of Cropley and Maslanyrs principal components,

found a d.istinct separation of creativity and intelligence.

InvesÈigations by Boersma and, OrBryan (1968) and

Nicholls (1971a, L971b) used. a control group whi-ch completed

a test-like battery only. fn both studies correlations of
the di(¡ergent thinking test,s with convergent tests were

lower under the play conditions, which these investigators
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claim support the hypothesis that these two groups of
abilities form separate clusters of the intellect.

A follosr-up study to test the stability of creaÈive

ability und.er informal conditions r^ras made by Kogan and

Pankove (1972'). Divergent thinking scores remained rela-
tively stable, although for boys this applied to group

testing and for girls applied, in the context of ind,ividual

administration. There was a sex difference, however, in
the way inËelligence and creativity r¡rere related over a

five-year period. At, the fifth grade level intelligence
and creativity were unrelated for both sexesi i.ê., both

abilities were separate dimensions of the intellect. But

five years laterr. aIÈhough the relationship between in-
telligence and creat,ivity remained unrelated in the case

of the girls, there was a positive statistically signifi-
cant correlation in the case of the boys. Kogan and pankove

éåariUrra" their results to a d.ifference in personality and

motivational factors which they suggest are more important

in the case of girls.

Other investigations have produced. resulÈs which have

provided even mÖre direct proof against the lrlallach and
anot Pqakov¿

Kogan hypothesis. Wardr$. KoSan( (1972) point out Èhat the

rol-e of testing conditions in isolating creativity from

intelllgence is still questionable. Indeed, the results
from studies which have contrasÈed formal and informal
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administrative regimes are not only complex but, contra-

dictory. Somer ês has been noted in this text, support

the Wallach and Kogan hypothesis, but others, such as Èhe

study of Kogan and Morgan (1969), do not.

Kogan and, Morgan (1969) gave some of the lrlallach and

Kogan tests under two types of condj.tions to 104 fif¿,h
grade boys and girls. Half the sample received tÏreir
d,ivergenÈ "tests" under formal conditions, the other half
had a more game-like regime. Correlations between the

convergent and. divergent measures !{ere generally insignifi-

cant or neg:ative so that there was no evidence to indicate
that greater separation of the two abilities occurred under

g¿rme or test conditions.

Vernon (1971) in his study of Canadian adolescents,

where half his group did the divergent battery under re-
laxed cond,itions and the other half in a formai setting,
found that the correlations beÈween intelligence and creativ-
ity were higher in Èhose scores from the relaxed group. A

similar Èype of design with 10-11-year-old child.ren was

utilized by Hargreaves (1974) and yield.ed the same result.

Expressed another way, in these two experiments by Vernon

(L97L) and Hargreaves (L974), Èhe correlation between in-

Èelligence and. creativity was lower under tesË conditions.

This ig an unexpected result because the main body of evi-
dence which looks at the relationship between creativitlr

154



and intelligence under test conditions does not fínd any

real separation of these two dimensions.

Getzels and Jackson (L962) claimed Èhat their study

did, show that creativity was a separate dimension from

intelligence, but reanalysis of their data by Marsh (1964)

showed thaÈ when corrections !{ere made for their biased

sample there rdere very significant correlation coefficients
between intelligence and creativity. The child.ren tested

by Getzels and. Jackson r¡rere highly atypical, coming from

a high socioeconomic strata and having a mean IQ of L32.

In a less biased sample, however, among Irish pr-rblic

grammar school pupils, Dacey, Madaus and Allen (1969) did
find that their divergent thinking measures were relatively
independent of each other. These investigators also found

Èhat verbal and non-verbal divergent thinking tests could

be divided, into two different factors.

Other studies using Èest conditions for both the

assessment of intelligence and creativity, among repre-
sentative samples, have found high correlations between

these two abilities (Edwards & Tyler, 1965¡ Hasan & Butcher,

1966; Cropley, 1966; Lovell & Shields, L967). Hasan and.

Butcher (1966), for example, after testing a group of
Scottísh adolescents, found that intelligence and creativ-

4ity ovèrlapped to such an extent as to be hardly distin-
guishable.
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The Threshold Theory

To explain Èhese apparent divergent results when ex-

amining the relationship between creativiÈy and intelli-
gence, several investigators have proposed the threshold

hypothesis. The threshold hypothesis is based on the

ability gradient theory of Anderson (1960) which suggests

that intelligence exerts an effect upon creative perform-

ance up to a certain threshold level, beyond which incre-
ments in .IQ do not effect such performance, and factors of

creativity function independently. According to this
theory, a certain level of intelligence is required for
creative thinking but is not a sufficient prerequisite.

Below this minimum threshold., creative funcÈioning is
largely limit,ed by the level of IQ. Above this threshold,

Ievel, if creative abilities are present, creative func-

tioning begins to depend on factors other than merely IQ.

The theory suggests that, substantial correlat.ions will ex-

ist between IQ and creativity at the lower intelligence
Ievels, buÈ after some critical IQ Èhe relationship will
d.iminish so that IQ and creativity become independent.

Torrance (1962) proposed an IQ of about L20 as being the

IQ threshold beyond which intelligence and creativity be-

come independent.
4

The threshold. theory has for¡nd support in such cor-

relational studies as Torrance (1962), Yamamato (I964,
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1965); and, Haddon and. Lytton (1968). Cicereltí (1965)

found very weak evidence for the hypothesis, find,ing in-
stead that, in general, the relatj_onship of intelligence
and creaÈivity was of a linear nature and additive in its
effect upon achievemenË.

Evidence dj-sputing this hypothesis was found by Gins-

burg and lilhittemore (1968) who found that Èhe relat,ionship
between inteltigence and creativity was curvirinear with a

dramatic change in the shape of the curve after an Ie of
120. In addition, these investigators did not find the

large variances in creativity scores at the upper re range

that the threshold theory predicts.

Lytton and Cotton (1969) also found evidence which

did not support the threshold theory, the correration co-

efficient between their convergent and divergent measures

decreasing and, becoming negative for their lower re group.

The results reported by Guilford and Christensen
(1973) also did not support the threshold hypothesis,
showing instead a continuous relationship between the two

measurements so Èhat the higher the re the more likery the

appearance. of creative potential. Scatter-p1ots on the

visuar-figurar Lests tended to be elliptical, whereas those

from the semant,ic measurements tended. to have a triangular
relatiónship with rQ,meaning that at row re revers Èhere

were no high divergency scores but at high re levels diver-
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gency scores could be high or low.

Thus, the relationship between intelligence and crea-

Èivity is still controversialr âs is the question of what

type of conditions or regime best enhances the performance

on divergent. tests. these questions could well be asked

with respect to convergent tests. lilallach and Kogan (1965)

posed such a question postulating that changing the atmos-

phere in which intelligence tests are administered may

change its relationship with creativity. They express

doubt. as to the effect of play conditions on influencing
children's performances on intelligence t.ests, however,

because of their convergent nature. They believe that
children are sufficient,ly sensitized to intelligence tests
so that Èhe cues of having to provide only one right answer

would set Èhem into a test-Èaking mood.

The present investigation did not t.ake this view, buÈ

rather proposed that test and play-like atmospheres would

produce different results on convergent and divergent think-
ing tests. Lundsteen (1966) further suggested. that if in-
telligence tests are given in a game-like context the cor-
relation between convergent and divergent thinking may be

substantial, thus paralleling the correlation found between

the two constructs in many studies using test conditions
4only. Boersma and OrBryan (1968) echoed this prediction.

If this were sor there would. be a strong argument Èo negate

158



the claims that intelligence and creativity are separate

dimensions of the intellect. It would support Èhe notion

that convergent and divergent thinking are complementary

componenÈs of the human intellect and that such abilities

are not independent ofr oE exclusive from, the general

factor of intelligence. Thís is the view favoured in the

present thesis.

Furthermore, the review of the literature on conver-

gent, tesÈs has convinced the writ,er that a large, if not

the major, parÈ of individual differences in convergent

thinking rests upon a heritable basis. The auÈhor would

also adopt the position for a similar view for divergent

thinking, although the evid,ence here is noÈ substantial.

The stated purpose of the present thesis was to ex-

amine Èhe conditions of test ad.ministraÈion upon the level

of performance on convergent and divergent tests. To a

considerable extent, therefore, in view of the author's

stance stated above, the importance of this effort is
justified on the grounds of defining the conditions under

which children express, Èo an optimal degree, their in-

tellectual endowment. This means that Èhe positìon ís

taken that whether potential ability is low or high there

are òertain optimal conditions for assessment of a child's

capaciÈ,ies, irrespective of his level of ability. Further-

more, the outcome of this study should reveal more about
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the nature of convergent and divergent abilities. The con-

ceptual position taken by the writer throughout the review

of the lit,erature is that convergent and dj-vergent abili-
ties are two different functj-onal entities sharing a co¡nmon.

attribute. Thus, although there is some general intellectual
factor, such as gr common to both, convergenÈ and divergent

thinking have also discrete ability component,s similar to
the second. order factor abilities proposed by investigators
such as Burt and Vernon.

Since prior research suggests that divergent thought

productivity is susceptible' to environmental contextual

changes, it may be a more labile ability. The lability of
convergent thinking under different administrative regimes

has not yet been investigated, prior to this research, al-
though iÈ is likely to be a more stable mental function in
view of its demonstrated relative stability over Ëhe early
part of the life span at least, a characteristic d,escribed

in Chapter If. In view of this it would be expected that
the relationship between convergent and divergent, abiliËies
may vary according to the administrative context. I{here

convergent and d.ivergent tests are taken under similar con-

ditions the degree of correlation should. be higher than

when the two types of tests are administered under different
.4regimeè. If divergent thinking is the more labile of the

two abilities then it should be more influenced by a change
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in the traditional test assessment procedure so that sepa-

ration of the two abilities should be greatest when the

convergent and divergent tasks are administered under

formal and informal conditions, respectively.

This predicted change in relationships wiÈh different

ad.ministrative conditj-ons does not necessarily mean that
the basic naÈure of the two abilities has also changed.

Unless the correlat.ion coefficients between convergent and

divergent thinking are extremely low, separaÈe dimensional-

ity of the abilíÈies cannot be claimed. Rather, the ex-

pected change in relationship with varying conditions may

be a reflection of the possibility that convergent and

divergent abilities are d.iscrete second-order components

of the intellect, a feature which is enhanced when each is

taken in a different environmental context.

It was within this theoretical framework, therefore,

that the present investigation was conceived. The funda-

mental question that this study proposed to ans!{er was

whether leve1s of performance on a battery of convergent and.

divergent thinking tests changed under different administra-

tive regimes. Related t,o this question was whether the re-

lationship between convergent and divergent thinking changed

significantly und.er test or play cond.itions. With respect

to the6e questíons, a number of hypoÈheses and predictions

lrere made.
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Hypotheses and Predictions

1. Order of giving the "tests" will not.

affect, the level of performance on the

convergent tasks.

2. Ord.er of giving the "tests" will not

affect the level of performance on

the divergenÈ tasks.

3. Being subjected to two types of con-

ditions will not affect the level of
performance on convergent "tests. "

4. Being subjected to two types of con-

ditions will not affect the 1evel of
performance on divergent "tests. "

5. Schools subjected to test conditions

for the convergent, tasks will perform

at a higher level than schools sub-

jected to the game condiÈions.

6. Schools subjected to game conditions

for the divergent tasks will perform

at a higher level than schools sub-

jected to Èhe test cond,itions.

7. The relationship between convergent

and divergent "tests" will vary accord-

,, íng to the conditions under'which tests
are taken, specifically,
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(a) The correlaÈion will be highest

when both "tests " are t,aken und.er

formal cond,itions.

(b) The next highest correlation will

be obtained when both "tesÈs" are

taken under game conditions.
(c) The next highest correlation will

be obtained when convergent "tesÈs"

are taken under g:ame cond.itions and

divergent tests under formal con-

ditions.
(d) The lowest correlation will be ob-

tained when convergent tests are

taken und.er formal conditions and

divergent "tests" under game con-

ditions. This hypothesis is pro-

posed. since it is predicted that
divergent tasks will be more

af fected by the change j-n conditions.

Order of giving "tests" will not affect
the relationship between convergent and

divergent thinking.

4
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CHAPTER IV

METHODOLOGY

Subiects

The subjects for the present study r^rere pupils in the

fifth grade of elementary State t"Ietropolitan schools in
Adelaid,e. The mean age was L20.22 months with a standard

deviation (S. O. ¡ of 5.75. A tot,a1 of 493 subjects, were

used in the main study, completed all ',tests" and $rere in-
cluded in Èhe analyses. Of these, 253 were boys and 240

were girls. The mean age of the boys in the sample was

120.19 months (.S.D. = 5.72) and that of the girls was

L20.25 months (S.D. = 5.78) .

These children were studied. in nine schools in the

City of Adelaide. Tr¿o classes of the fifth grade !{ere

studied in each school, except for two schools in which

only one class participated. Each of these single classes

were subjected to the same conditions and for experimental

purposés were treated as the same school. Thus, alÈhough

there r^rere nine schools involved, there were onry eight
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d,ifferent conditions. The number of children from each

school ranged from a low of 47 to a high of 69, wíth a

median of 63.

Table 2 shows the d,istribution of children by school,

age and. mean Otis fQ. The number of children from each

school included in the final analysis are also tabulated.

Testing of these children from each of these schools

occupied most of the academic year from March through to

December. The difference in ages, generally speakingr tê-

flects the difference in time between each school when

testing took place. Data were collected from each of the

schools in the following order:

1. School I

2. School 5

3. Schools 4a and 4b

4. School 7

5. School I

6. School 3

7. Schoo1 6

8. School 2

As would be expected, School 2t which was tested, during

December, has Èhe highest mean age.

The average mean raw Otis score for the whole sample
4is 36 . 86 with a stand.ard d,eviation of l2.LO. This gives a

mean leve1 of IQ of 115 and a mean IQ range of 109-119.

(Schools 4a and 4b are t,reated as one school.)
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Table 2

Average Ages and Otis Scores for All
Schools (Both Sexes Combined)

Schoo1 N

(in months)
Mean Age S.D. Ivlean Otis Raw Score

30.82
38.72
36.95
40.27
30.43
35. 35

33.83
40.46

38.80
40 .87

Mean Otis IQ S.D

I
2

3

4a

4b

4 (acb)

5

6

7

I

117.55
I25.09
121.03
119.73
LzL.67
L20.70
116.81
L23.63
118. 41

118.25

5.03
4.6s
4.04
4.52
7.58
6.05
4. 8t
5. 06

4.61
6.49

65

6t
60

33

30

63

65

63

69

47

109

LL7

115

1r8
108

113

LL2

118

117

119

L2.25
10. 71

L0.62
10.44
r1. 39

¡.O.92

12. tl
13.53
9.77

L2.99

H
O¡
l0t



{

Tables 3 and 4 show the dístribution of boys and

girls, respectively, by school, number in sample t aLgêt

mean Otis score and. Mean Otis Ie. The average mean Otis

score for the 253 boys is 36.70 with a standard. deviation
of L2.L3. The mean level Otis Ie for boys is thus 115

and the mean IQ range is between 108 and L20. A maximum

mean level IQ of 120 is high and was not expected in this
sample. The high mean IQ level among the boys in School 4a

is balanced by the relatively low mean Ie level of the boys

in School 4b to give an Otis score which is nearer Èo the

general mean.

The average mean Otis score to: the girls was 37.02

with a standard. deviation of L2.09. This again yields a

mean IQ score of 115. Thus, both boys and girls, in the

sample overall, have an equivalent mean Ie. The mean level
IQ range for girls is from I10 to 118.

There are no extreme observable differences in mean

Otis scores between boys and. girls for any one school, the

greatest difference being 4.05 raw score points or 3 Ie
points between boys and. girls in Schoo1 7. Similarly,
there is littre difference in ages between the sexes within
any one school, the maximum being approximately two monÈhs

in Schools 3, 6 and 8 where the girls have a slightly higher

mean age.

The children hrere white, English speaking and generally

167



\

Table 3

Average Ages and Otis Scores
for All Schools (Boys)

SchooI

I

2

3

4a

4b

4 (.acb)

5

6

7

I

\
3I

35

32

15

L2

27

32

30

42

24

Mean Age
(in months)

117.55

L25.09

12I. 03

119.73

L2L.67

L20.70

116. 81

123.63

118.41

1r8.25

s. D.

5. 03

4 .65

4.04

4.s3

7 .57

6. 05

4.81

5. 06

4.6L

6.49

Mean Otis
Raw Score

30.03

38.49

36.31

4L.67

27 .08

34.38

33. 63

4L.47

37 .2L

42.2L

Mean Otis
IQ

r08

117

115

120

105

1r3

LL2

119

116

L20

s.D.

L2.40

1r.60

11. 99

9.98

9.28

9.63

12.80

L2.23

9.69

11.60
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Table 4

Average Ages and Otis Scores
for All Schools (Girls)

1

2

3

4a

4b

4 (acb)

5

6

7

I

SchooI
Mean Age
(in months

Mean Otís
Raw Scores

3I. 53

39.04

37. 68

39.11

32 .67

35. 89

34.03

39.55

4L.26

39.48

Mean Otis
IQ

110

118

1r6

I18

r11

115

113

118

r19

118

N

34

36

28

18

18

36

33

33

27

23

LL7

L24

L23

1r8

lr8
rt8

116

L25

LL7

L20

.44

.08

.46

.72

.44

.58

.03

.18

.59

.87

s.D.

4.60

5. sl
4.96

4.79

3. 50

4.L5

3.99

5.82

4.10

5.32

s.D.

L2.25

9. 58

8. 96

10.95

L2.34

11. 6s

11. 60

L4.75

9.57

L4.42

H
Ol
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middle-class. Pupils of Grade 5 were chosen, because in
Adelaid,e a standardized group intelligence test is given

to these classes as parÈ of the state assessment system.

Results of, this test (the Otis) were used as a control
variable. The Otis is also given in Grade 7 before the

students leave for secondary school. However, it was felt
that the younger children would be more suitable for this
study, particularly wiÈh reference to successfully affect-
ing game-like conditions for the convergent Èests. fn

addition, it was assumed Èhat minimal subject specializa-
Èion would have influenced the subjects' cognitive styles.

Sampling of Schools

The primary schools were selected from the total number

of state schools in Adelaide from consíderations based on

the ecological structure of residential areas such as in-
dices of socioeconomic status, familial status (household

composiÈion), ethnicity, numbers of migrantsr ê9ê structure,
and. growth areas of new developments. Specifically, the

schools \^rere chosen on the basis of f indings f rom Stimson's
(f971) study of social differentiation in resid,ential areas

in Adelaide.

The selection process was designed to avoid areas of
high ethnic concentration and recent migrants. It was de-

4/
sired to achieve selection of schools from mid.dle-class

areas which were not recent land development areas or which
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were unusually old in population structure. Thus, the

serection of schoors was done to produce groups of chirdren
for study who represented middle-cIass, white collar fami-

lies who had been relatively long term residents.

The sampling of schools was done from the Stimson

(1971) maps in which he showed divisible regions of
Adelaide according to various characteristics. Variables

considered. were the following factors isolated by Stimson:

(a) Socioeconomic status wh ich was defined

by occupational level;
(b) Familism which was def,ined by house-

hold composition, such as the percent

of the non-singJ.e or wid,owed population

aged 15 years and over; the percent of
the population aged 60 years and over;

the percent of maIes not at work; pen-

sioners; and the percent of private

dwellings and fIats, all factors found

Èo be indicative of low familism;
(c) High occupancy by United Kinqdom misrants

meaning those areas recently occupied by

migrants from that country;
(d) High ethnicity which refers to a factor

which has a high association with European,

as distinct from English migrants;
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(e) An aged low familism factor which refers
to those communities with a large number

of retirement settlements.

Each of these factors influenced the sampling in the
present study and the relevant ecological maps on which

this selection of schools was based are found in Appendix A.

The first Rêp, in Figure 1, represented by factor I
represents socioeconomic status. Stimson for:nd that high

socioeconomic staÈus was found to be associated with those

males who had employer status, vrere in businesses asso-

ciated with finance and property, professionar and business

services, professional and technical occupations and those

males who had r¡nj.versity qualificaÈions. Low socioeconomic

status includ,ed those males who had. employee status, were

in manufacturing, craftsmen-production or labouring occupa-

tions and those females working in manufacturing type jobs.

Adelaide can be d.ivided into certain socioeconomic

areas. A loading of +2.00 and over represents the highest

status suburbs, while loadings of -1.50 and below represent

the rowest status suburbs. The ratter areas were excluded

from this study. Most schooLs $¡ere chosen in the areas

with factor loadings of +1.50 to +I.99. Inevitably there

\rtere some children in the sample who lived in areas with
4+2.00 factor loadings.

Factor fI, in Figure 2, represents the household, com-
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position. Areas with very high posiÈive scores and. high

negative scores on this d.imension !{ere avoided. High

scores are associated with low familism, which includ.es

those areas where single, widowed, divorced or separated

people live. The aged, low familism factor is represented

by factor V in Figure 5. This dimension is identified
with an ageing population. Such areas vrere also excluded.

Ifigh negative scores on factor II represent high familism
and. are associated with recently developed suburbs.

Factor III, in Figure 3, representing the percentage

of recent United Kingdom migrants was only taken into con-

siderat,ion with respect Èo those areas which have a high

load,ing on this factor, and this again Èend,ed to be asso-

ciated with recently developed areas, so v¡as avoided in
the sampling. The reason for taking this factor inÈo con-

sideration was to ensure that the sample had children of
long-standing Aust,ralian residency.

Australia is an example of a country where economic

growth and demographic Arowth has depended a great deal on

immigration, parÈicularIy for its work or labour force.
lhus, there is a close relationship between social strati-
fication and eËhnic affiliation. With respect Èo facÈor Il
for instance, hi.gh socioeconomic status is associated with
Iow etfrnicity. Factor IV, in Figure 4, identifies this
d.imension as such. High ethniciÈy is associated with
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European as distinct from United Kingdom migrants. In
particular, it refers to those migranËs from countries
such as ltaly, Greece, Yugoslavia, Mal,ta and Hungary.

There is a tendency for particular ethnic aroups to live
in the same localiÈy. These areas vrere also excluded

from the sample since the introduction of large numbers

of migrant. children in the sample could have contaminated

the resurts. Each school serected did have a few children
who had Greek or ltalian parents; however, their numbers

were negligible. Factor VI, in Figure 6, represents high

Northwestern and Eastern European ethnicity involving
migrants from Po1and, U.S.S.R., yugoslavia, Austria and

Germany. These areas were also excluded.

Figure 7 in Appendix A shows a map of Ade1aide. Num-

bers refer to particular suburbs which are identified by

name in the key.

The following schools lvere finally selected:

School I Paringa park (area 1f4)

School 2 MíEcham (.area 63)

School 3 Warradale (area 75')

School 4a Belair (area 65)

School 4b Lockleys (area 86)

School 5 West Beach (area 109)
4

Schoo1 6 Burnside (area 55-56)

School 7 Clapham (aréa 62)

School 8 Glen Osmond.-Glensid.e (area 53)
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School 6 is located on the border of areas 55 and 56,

and draws many of its pupils from area 56, which has a

+1.50 to +1.99 SES classification and which was the reason

it was included in the study. Thus, it was felt that the

sample was a good representation of the particular "class"
of AusËralian child that this research intended to study,

a description of which has already been stated.

Tests and Measurements

A. Selection of Tests

There are a large number of convergent and divergent

tests which have been used in previous investigationsr so

that it was not felt that special tests had to be con-

sÈructed for thj.s research. fn addiÈion, the use of already

construct,ed, rrtests" eliminated the necessity of having to
do oners own reliability and. validity studies. It was de-

cided to use a battery of both verbal and non-verbal tests
for each cognitíve mode. This comprised two verbal conver-

gent tests, two non-verbal convergent tesÈs, two verbal

divergent Èests and two non-verbal divergent tests. Selec-

tion of actual tests was influenced. by several factors.
They had to be tests which could be administered, in 9,roup

form, since this was the intenÈion of the study. They had

to have similarity with test instruments that had been

used iA other studies so that the results of Èhis research
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were comparable. The nature of Èhe tests had to be

clearly either convergent or divergent so that there was

no risk of contamination. Thus, measures such as the

Remote Association test $tere excluded because, aLthough

previously used as a divergent measure it has convergent

components to it,. A very serious consideration was

selection of measures which could convincingly be admini-

stered in group form, in the classroom, in a game-like

context. Thus, several weeks vtere spent in areas not

selected in the research, interviewing and "testing"

children and. adolescents with possible test instruments.

These students were asked, which tests appeared more like

games, and how they would give them to other childrep as

games. There was no lack of volunteer subjects. Students

already tested brought, their friends, and so on. Many of

them had constructive suggestions, particularly the adoles-

cents. This informaÈion was pooled and. from it the conver-

gent and divergent test bat,teries were chosen, and a de-

cision on both the test and game administrative contexts

was made.

B. Convergent TesÈs

A sample of Èhese tests 4re given in AppendÍx B. these

tests are available through pubfished sources. (-Raven, ]-96L'
4

1965; Wêchsler, I952I. There l¡/ere no tirne limits on any of

the tests.
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1. Similarities: This is one of the verbal tests
from the lilechsrer rnteltigence scale for children (wrsc) .

Normally, Èhis t,est j.s administered in individual form to
subjects as part of the WISC battery. In this study, it
was administered as a group test. Arr 16 items Ìrere given.

Each question was given verbally by the investigator and

then written on the brackboard. children wrote down their
answers. Each child.rs answer was checked for both ques-

tions 1 and 2 and the answers tord to the group Èo ensure

ÈhaÈ every subject understood what was required. of him or
her. such aid to the child is advised in the manuar. The

manual gives instructions to discontinue the test if there
are three consecutive fairures. rn this research, the sub-
jects ¡rere encouraged to attempt an ansu/er to every ques-

tion.
simirarities is a verbal reasoning test. where the sub-

ject is required Èo anaryze Èhe properties of two objects
to determine in what way they are alike; for example, in
what $ray are a plum and a peach alike? The test has a
high correlation with Èhe total verbar wrsc score (.72)

and with the furr-scale wrsc score (.0s) (!ìrechsrer, Lgszl .

This sub-tesË has also a fairry high correlation with the

Wechsler performance or non-verbal scale of .49.
42. Coloured. Progressive Matrices (cPM) . This is a

perceptuar non-verbal reasoning test which Raven (1965)
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claims has a high relationship with g. Raven regards the

test as measuring an individual's present capacity for in-
tellectual activity. By itself it is not regarded as a
tesÈ of general intelligence. ro get such an estimat,ion it
is used in conjunction wiÈh a vocabulary Èest. In the CpM

there are three sets of L2 problems, totaling 36 problems

in all. The tesË was ad.ministered in group form. Children

were given the test booklet and appropriate answer sheet.

No time limiÈs were imposed. On the first pattern, the

problem to be solved was discussed and the subjects in-
formed what they were to do. Following this, the children
attempted the first three tesÈ items which vrere then checked

with each group of children t,o ensure that they understood

the nature of the task. Subjects were warned against Èurn-

ing over more than one page at a Èime and the administr"aot
checked throughout the "test" to ensure this was not happen-

ing.

3. Picture Completion Test. This is one of the non-

verbal tests from the !{ISC. This is usually administered

in ind.ividual form by presenting the child with a series of
pictures, one at a time, which the child has to respond to
by pointing out what is the most imporÈant Èhing missing.

I'or exampler on one card there is a coat with some button-
4.holes mj.ssj-ng. It, was stressed that only one response

could be given. The cards used for individual administra-
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tíon are too sma1l for group administration; A profes-

sional artist was employed, to redraw enlarged picÈures of

each item on 20 x L2 (inches) whiÈe cards. One of the

cards from the VTISC was eliminated on the grounds that it

was old-fashioned and. ínappropriate. This was Èhe iteìn

of a hat from which a hatband was missing. This item is

near the end of the test and is presumed to have a certain

degree of difficulty. It was replaced with a drawing of

an automobile in motion, from which the license plate was

missing. During the pilot studies, when this ite¡ir was

used initially, it was fbund that the children with the

highest Otis IQ scores s/ere the only ones to give the cor-

rect answer. From this it was judged that the item was of

the right level of difficulty and, suitable for inclusion

in the test.

For actual administraÈion, each group of children was

put into a fairly compact group and the investigator pre-

sented the cards one by one by holding them in a suitable

position so that each person could see. For each card only

15 seconds of exposure time was allowed as per the insÈruc-

tions in the manual (!ìtechsler, L952) . Although the manual

instructions are Èo discontinue the test after four consecu-

tive failures, all 20 items were given to all children.
4

Answers were checked with each group for the first two ques-

tions as the manual suggest.s.
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The correlation coefficienÈs of the Picture Comple-

tion test with other !ÍISC scores are lower than those

correlations reported for Similarities. The intercorre-

IaÈ,ions of Picture Completion with the total non-verbal

score is .48, with the verbal score .45, and with the

full scale score .51 (Wechsler, L952).

4. The CrichÈon Vocabulary Test. IÈ was felt essen-

tial to include a comprehensive vocabulary test in the

convergent battery. The CrichÈon Vocabulary test was

chosen over the WISC vocabulary test, because there are

two parallel sets of the former. By giving children the

two sets a reliability coefficient could be estimaÈed be-

Èween Set I and Set 2, to check on the validity of the

tesÈ when administered in written group form. Normally,

the test is given in individual oral form. In this re-

search, each set of words, with plenty of space left for

ansrârers , vras typed out. The whole vocabulary scale con-

sists of 80 words with 40 words in each set. Order of

the words in each set is grad.ed according to difficulty

and. was based on the frequency with which the sampled

ll-year-old children of Raven (1961) were able to correctly

explain Èheir meaning. Raven (1961) claims that this

vocabulary test provides "an ind.ex" of a personts "general

cuftu/ãt attainments" and his "acquired fund of verbal

informationr " (p. 1) . Used in conjunction with the CPM

it is regarded as a measure of general intelligence.
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C. Scoring of Converqrent Tests

Manuals are available for the four convergent tests
described. Scoring was, therefore, done according to the

instructions in the appropriate manual.

1. Similarities. Each of the items 1-4 was scored

one point if it was answered correctly. Each of the items

5-16 hras scored two, one or zero points, depending on the

degree and quatrity of the generalizations made in the

answer. Jud,gment of this was done according to the cri-
teria set up for each of these questions by Wechsler (1952)

and Massey (1969). Thus, on the tast item, which asks in
what, way are the nu¡nbers 49 and L2L alike, the answer that
Èhey are perfect squares or odd number square roots re-
ceives two points; a response which states they both can'È

be divided. by two (three, four, five, etc.) or that they

are both odd numbers receives one point; and all other re-
sponses, including that which restates they're both numbers

receives zero points. The maximum score possible was 28.

Raw scores ranged from three to 2I.
2. Coloured Prosressive Matrices. Each of the 36

items was marked either right or $rrong. Each correct answer

$ras awarded one point. The maximum score possibte was 36.

Raw scores ranged from 12 to 36.

30. Picture Completion. Each correct response vras

scored one point. No points were awarded for partially
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correct responses. Children had been told to write only

one ansrrer, namely the most important thing missing. If

a pupil did give more than one ans!{er, only the first re-

sponse was consídered. The maximum score possible $ras 20.

Raw scores ranged. from four to I8.
4. Vocabulary. Each response is marked right or

wrong and each right answer is awarded one point. Raven

(1961) d,ecided on this rather than qualitative marking.

He feels that "since it is impossible to define any exact

principle accord,ing to which an explanation of a word's

meaning can be shown to be theoretically correcÈ, partially

correct t ot $rrongr êDy attempt to award double marks for

accurate definitionsr or half marks for vague explana-

tions, seems unsatisfactory," (p. 3).

This contrasts with scoring in the Vocabu1ary Test of

Èhe WfSC where responses are scored two, one or zero d.epend-

ing on the quality and degree of accuracy in the ansv¡er.

The criteria for scoring the Crichton Vocabulary Scale are

set out in the manual (Raven, 1961) and rnrere followed. The

maximum score possible was 80. Raw scores obtained from

the whole sample ranged. from nine to 72. The correlation

coefficient between set I and set 2 of the vocabulary

test, when estimated for the total sample of 493 child.ren,
4was .85 which is significant at the .001 level. Such a

high correlation suggests that the nature of the test was
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not affected by the use of group administration, the

written form or the introduction of game conditions.

D. The Diverqent Tests

The specific content of these tests is given in

Appendix C. No time ti.mits li/ere imposed on any of the

tests. D

1. Just Suppose. Three of the questions from this
test by Torrance (L962) were chosen. The "test" was Pre-

sented in written form with each question written at the

top of a page with plenty of space for responses below.

The nature of the test was orally explained to each groupt

namely, that each question suggested an unlikely situation

and Èhat subjecÈs htere required to write down all- 'the dif-

ferent things that could happen if, for example, someone

got caughÈ in a big soap 
_bubble 

and couldnrt get out.

One example which was not part of the "tesÈ" htas

orally given, namely: "just suppose you had two left feet. "

The investigator suggested four possibilities and èhen sug-

gested to the class that Èhey try the first question of the

"test, " and to go on to Èhe second and third questions when

Èheytd finished. Pupils were told their answers did not

have Èo be "true" in the sense of being presently possible.

The example given, to illustrate the nature of the
4

"test" htas relatively non-stimulaÈing in order Èhat Lhe

subjects would not become preoccupied with iÈ rather than
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wiÈh the questions set. During one of the pilot studies

the example given was: "Just suppose you could look into
the future. " Because several students rushed through the

test problems and then asked if they could do the example

question this problem was excluded and another substituted
which did, not provoke the s¿rme enthusiastic response.

2. Patterns. Four of the patterns were selected from

this test of Wallach and Kogan (1965) and presenÈed to the

children in group form. The instructions informed the

children that on each page of Èheir booklets there ltrere

some drawings or patterns, that they were to look aÈ each

one and write down all the different, things they thought

each drawing could be. One example was given and the ad-

ministrat,or suggested four possible responses. Each group

$tas toLd, that they could turn the patterns any way Èhey

liked but to write down their answers on the paper from the

angle they !,¡ere viewing it. This was demonstrated.

3. Uses of Objects. Three of the objects used by

Hudson (L967 ) were selected. The children were told to

write down all the different uses they could think of for
each object. They were told that their ansvrers did not

have to be "true" in the sense of being possible at the

present time. One example was given, namely, the uses of
4a paper clip for which Èhe investigator suggested four

answers.
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4. Inkblots. Four of the dark "nonsense" shapes used

by t"fcHenry and Shouksmith (1970) were selected. One other

dark shape from their bat,tery was used as an example for

which four answers were suggested. McHenry and Shouksmith

had used. L2 of these shapes as a visual imagination test.

They had, presented their stimuli to their sample of l0-year-

old children by the use of slides and a projector. In this
investigation the inkblot,s were presented in written form.

A professional engineer enlarged to exact scale the

appropriate stimuli taken from the inkblots presenÈed in

the paper of McHenry and Shouksmith (1970). Initially, the

Rorschach inkblots as used by Vernon (1971) were planned

as the test stimuli; but because of the importance of colour

in these inkblots in the evoking of responses, and the de-

sire to use a writ,ten form of this type of t,est, it was de-

cided to use the dark shapes as described above.

As in the PatÈerns, the children were told that on

each page of their booklets there were some inkblots, that

they $/ere to look at each one and write down all the differ-

ent things they thought each inkblot could be. The example

r{as then shown and the investigator suggested four possible

answers.

E. Scorinqr of the Divergent Tests

AI1 of the divergent tests $rere scored. in the same uray

so that a generalized scoring system will be presented.
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The explanation of divergency and. the parameters of the

scoring system have already been explained in Chapter I

of this thesis. Three basic parameters hrere used, namely,

that of fluency, flexibility and originality. Each of

these scores hras further differentiated to give seven

variables for each test involving 28 variables for the

divergent battery.

Fluency I was defined after Ward (1969 ¡ L973, personal

communication). This score involved, the total number of

relevant responses given, excluding repetitions, and ex-

cluding the superordinates of a class of objecÈs if sub-

ordinates of that same class of object had already been

given.

Ward (1973, personal communicaÈion) explained Èhat the

way he scored for fluency meant excluding responses with

exact duplication of words t ot the use of a concept and a

superordinate to that concept. Thus, if a subject named

the following uses of a barrel, as a storage place, to

store things in, Ëo store a toy in, to store clothes in,

to store toys in, his fluency score would be two. Changes

such as singular to plural are not countedr ês in a toy to

toys. The exceptions would be in the case of the "tests, "

Patterns or Inkblots, where a sj-ngular could imply one in-

terpretation of the units in the figure and. a p1ural could

imply another. In naming the uses of a barrel, a storage
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place is implied to mean the same as to store things in,

and the phrase to store things in is a superordinate con-

cept. These rules were applied in calculating the score

of Fluency 1.

Fluency 2 was defined as the total number of relevant,

responses given excluding repetitions which meant the exact

duplication of words or duplication of a concept. Unlike

Fluency I, all subordinates and their superordinates were

counted in the score.

F1-exibiliÈy I and Flexibility 2 were the two flexibil-
ity scores. They involved a shift, of meaning from one con-

cept to another which, in operational terms, involved a

shift in thinking from one category to another.

Flexibility I was defined by a shift from one major

category to another. For the non-verbal stimuli this

meant, for example, shifting from Èhe category of animal

to animal detail to animals expressing emotion, to.monsters,

to machines, to humans and so on,. For uses of a barrel, êrs

an example of a verbal stimulus, a major shifÈ in cate-

gories involved, for example, shifting from using a barrel

to store things in, to use as a cupboard,, or as a wheel-

barrow or as a shower or as a hospital Èrolley.

Flexibility 2 was defined, by minor cognitive shifts
,!

within any one major category. In other words, Flexibil-

ity 2 is the shift or chanqe in attitude or focus occurring

'r

I
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within any one major category. Thus, for example, in Èhe

categories for the non-verbal stimuli, the following
shifts were awarded, a point within the category of "vileapon. ,,

(a) Weapon;

(b) !{eapon with elaboration;
(c) Weapon yith movement;

(d) !ìleapon with movement and elaboration;
(e) I{eapon being used in an aggressive

act or in an aggressive situation;
(f) !{eapon being used in an aggressive

act, or in an aggressive situation
with elaboration.

An example of scoring for Flexibility 2 from the uses

of a barrer are the shifts that may occur within the major

category of "use as an animal building or shelter (exclud-

ing fish)," namely:

(a) Shelter for four-legged mammals;

(b) Shelter for birds; e.g., a bird's cagei

(c) Shelter for insects and reptiles;
(d) Shelter for inverÈebrates; e. g. , hrorms;

(e) Shelter for water animals (excluding

fish), such as frogs.

A catalogue of the flexibility scores are given in
4

Appendix D. Because of the similarity in response cate-
gories found among the non-verbal tests of paÈterns and
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Inkblots, the same extensive category list was used for

the four stimuli on both tests. Separate category sheets

I^Iere composed for each stimulus of Just Suppose and Uses

of Objects. The numbers in these category lists refer to

major categories. Minor categories are indicated by

letters of Èhe alphabet.

Flexibility categories urere established in the follow-
ing way. All the responses for each test were read through

for the entire sample. this included not only the 493 sub-

jects in the main study, but all subjecÈs included in the

pilot studies. The pupils involved in the pilot studies who

had. completed all convergent and. divergent, tests \^ras 204.

This gave a tot,al of 697 who completed the entire test
battery. From these 697 children, tvro samples of 100 each

were randomly chosen. (This involved putting the 697 nanies

in a sack and, after mixing them, drawing out two samples

of 100.) lhese two sets of 100 children (Set A and Set, B)

htere used as the sÈandards for establishing flexibiliÈy

categories and establishing statistical norms of originality.

From Èhe information gleaned. from reading through the

responses of the entire sample of 697, a rough outline was

established for the flexibility categories of the non-verbal

tests and of each stimulus of the verbal tests. Guidance

for eséablishing categories'was gained. through the practice

used in characterizing content scores in the Rorschach (Beck,
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1949). Then each stimulus for each test was systematically
gone through in the sampre of 200 in order to finarize
categories. Next, this standard sample of 200 was agaín

systematically marked to categoríze each response of each

stimulus. Frequencies of each minor and major category

were recordêd for each set of 100. Finarry, the remaining
protocols r{ere scored for. ff new categories appearêd

they were listed as miscellaneous.

These are d,uly recorded in Appendix D as miscellan-
eous. The noteabre point is that, due to the thoroughness

involved. in establishing categories there are very few

miscellaneous ansvrers.

Originality was d,efined. in statistical terms of rare-
ness of response. There were three originality scores.

originality I refers to originality of flexibility 1 cate-
gories. originality 2 refers to originality of flexibir-
ity 2 categories. Thus, there are two originality scores

in terms of frequency of usage of categories; namely, the

use of major and minor categories. originality 3 refers
to originarity of content. As mentioned above, frequency

of use of major and minor flexibility categories were re-
corded for two sets of 100 pupils. The actual frequency

scores for both sets of 100 for both major and minor cate-
zgories.were very similar, the correlation coefficients be-

tween -the two sampres being .95 and .94 for the respective
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groups of categories. Therefore, the two samples were com-

bined for the purposes of establishing originality scores.

For originatrity of content Èhe same standard, of 200

protocols were used. Every response for each stimulus on

each test was recorded on index card.s and Èhe frequency of
response recorded.. As Vernon (1971) noted, this often be-

comes difficult as to whether certain responses differ in
content. Such problems were encounÈered in all the diver-
gent tests in the present study. One such example occurred

in a protocol of the Uses of Objects questionnaire. One

girl listed 86 different things that could be stored, in a

barrel. From this and other experiences iÈ was d.ecided

that in circumstances such as this if the response $ras

"common" in Èhe sense of being not unusual, iË should, not

be regard,ed as unique. Although such decisions involve some

subjective evaluat,ion, this line of reasoning does seem

pragmatic and follows the same guidelines used by Vernon

(1e71).

On this basis originality poinËs were established on

the st,and.ard sample. The scheme of Vernon (1971) was

followed, although it should be noted that Vernon used a

sample of 100 as his standard and awarded a maximum original-
ity score of two. Because of the greater number in the

samplezof the present investigation relative, but comparable,

originality scores were established with the maximum number
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of points awarded being three. The marking scheme for

originality of content is shown in Table 5. Since all

three originality scores were based on frequency scoring,

this scheme was used for all originality scores. Examples

of some of the childrens I responses on each of the tests
is given in Appendix E.

F. Reliability of Diverqrent Test Scores

Each score for each stimulus of every divergent 'test"
used in this study involved to a greater or lesser exÈent

some subjective evaluaÈion. Therefore, it was felt that
some reliability of "blind" marking should be esÈa-blished

with three independenÈ raters. A sample of 100 children
vras chosen, namely Set A of the standard sample described

in the previous sub-section. The first stimulus on each

of the four tests was chosen.

The raters vrere one post-doctoral psychology student,

one graduate psychology stud.ent and Èhe present investigator.

Several sessions were involved in discussing the category

schemes for the stimuli involved.. The first. task involved

Èhe marking of another independenÈ sample of tests accord-

ing to category, for practice. These evaluations were then

discussed and appropriate adjustments made to the flexibil-

ity categories. Then the raters independently marked the
4standard sample of Set A on all four tests for Fluency L,
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Table 5

Originali.ty Ìlarking Scheme
for the Divergent TesÈs

Based on a Standard. Sample of 2OO

Frequency Score

4 or less

5-9

L0-29

30 or more

3

2

I
0

4

193 -



Fluency 2, Flexibility I and Flexibility 2. Each rater
also recorded. the frequencies of each major and minor

category in the cases of flexibiliÈy.
The reliability of this marking scheme was evaluated

by calculating Spearman correlation coefficients for
Fluency l, FJ-uency 2, FlexibiliÈy I and Flexibility 2 on

each of the four tests. The coefficients calculated re-
flect the reliability of scores award,ed to each subject on

each parameter for each test. All reliability coefficients
are high, with an approximate .9 as the,average. Tab1es 6-

2l reveal these results.

Rater I is the present investigator; r.ater 2 Ís the

psychology graduate student, and, raÈer 3 is the post-

doctoral student. A significance level of .02 was chosen.

All results are significant.

Where N, the number in the sample is less than 100,

as in Patterns where N = 98, and Uses of Objects where

N - 99, this is because particular subjects failed to re-
spond on these tests. Such incidences in the total sample

\{ere rare.

The results of these tables show thaÈ scores awarded

by different raÈers on these parameters vrere reliable. In

the analyses in this investigation, only scores established

by the?present investigator r¡rere used for reasons of con-

sistency.
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Table 6

JusÈ Suppose Marker Reliability

Variable
Pair

Variable
Pair

Rater I
Rater 2

Flu 1

N

sig

0.89

(100)

.001

with Rater I with
Rater 3

FIU 1

Variable
Pair

Flu I

ÈhwLr2
r3

te
te

Ra
Ra

N

sig

0.94

(roo)

.001

N

sig

0.87

(100 )

.001

Key:

Flu1=Fluencyl

Sig = Level of Significance

Table 7

Just Suppose Marker Reliability

wLr2
r3

rhwirI
r2

Rate
Rate

Variable
Pair

N

Variable
Pair

Rater I with
Rater 3

FIU 2 0.93

N (100)

Sig .001

Variable
Pair

Rate
RaÈe

Flu 2

N

sig

rh

Flu 2 0. 89

(r00)

.001sig

Key:

Flu2=F1uêncy2
4Sig = Level of Significance

0.88

(100)

.00I
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Table I

Just Suppose Marker Reliabi lity

Rater I with Rater 1 with
Rater 2 Rater 3

FIx I 0.92 Flx 1 0.90

N (100) N (100)

sig .001 Sig .001

Key:

FlxI=Flexibilityl
Sig = Level of Significance

Variable
Pair

Variable
Pair

Rater I with
Rater 2

Variable
Pair

Vari.able
Pair

Rater 2 with
Rater 3

Flx I

N

0. 91

(r00)

.00Isig

Tab1e 9

Just Suppose Marker Reliability

Variable
Pair

Rater I with
Rater 3

Variable
Pair

Rater 2
Rater 3

FIex 2

N

sig

rhl-w

Flx 2 0.93 FIx 2 0.91

N (100) N (100)

sig .001 Sig .001

Key:

Flx2=Flexibility2

Sig¿ = Level of Significance

0 .91

(100)

.001
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Rater I with Rater 1 with
Rater 2 Rater 3

Flu I 0.94 FIU I 0.98

N (ga) N (e8)

Sig .001 Sig .00I

Key:

Flul=Fluencyl

Sig = Level of Significance

Variable
Pair

Variable
Pair

Table 10

Patterns Marker Reliability

Variable
Pair

Table 11

Patterns Marker ReliabiliÈy

Variable
Pair

Variable
Pair

Rater 2 with
Rater 3

Flu 1 0.93

N ( e8)

Sis .001

Variable
Pair

Rate
Rafe

Flu 2

Rater I with Rater I with
Rater 2 Rater 3

Flu 2 0.95 Flu 2 0.97

N (e8) N (e8)

sig .001 Sig .001

Key:

Flu2=Fluency2
Sig = Level of Significance

4

thr2wj-
r3

N

sig

0.95

( e8)

.00r
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Rater I with Rater 1 with
Rater 2 Rater 3

Flx I 0.96 Flx I 0.96

N (e8) N (98)

Sig .001 Sig .001

Key:

Flxl=FlexibilityI
Sig = Level of Significance

Variable
Pair

Variable
Pair

Tab1e t2

Patterns Marker Reliability

Variable
Pair

lable 13

Patterns Marker Reliability

Variable
Pair

Variable
Pair

Rater 2 with
Rater 3

FIx I 0.96

N ( 98)

Sis .001

Variable
Pair

Rater 2 with
Rater 3

Flx 2

Rater 1 with RaÈer I with
Rater 2 Rater 3

Flx 2 0.97 FIx 2 0.96

N ( e8) N ( e8)

Sig .001 Sig .001

Key:

FIx2=Flexibility2

sig = Level of Significance
4

N

sig

0.96

( e8)

.001
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Table L4

Uses of Objects Marker Reliability

Variable
Pair

Variable
Pair

Rater I with
Rater 2

FIU I 0.99 Flu I 0.99

N (9e) N (ss¡
Sig .001 Sig .001

Key:

Flu1=F1uencyI
sig = Leve1 of Significance

rh!ül-rI
r3

Rate
Rate

Variable
Pair

Rater 2 with
Rater 3

FIu 1

N

sig

0.99

( ee)

.001

Table 15

Uses of Objects Þlarker Reliability

Variable
Pair

Variable
Pair

Rater I wrth
Rater 2

Rater I with
Rater 3

Variable
Pair

Rate
Rate

rhr2wi
r3

Flu 2 0.98 FIu 2 0.99

N (ee) N (ee)

Sig .001 Sig .00I

Key:

Flu2=Fluency2

sig¿ = Level of significance

FIU 2

N

sig

0.99

( ee)

.001

r99



Table 16

Uses of Objects Marker Reliability

Variable
Pair

Flx I 0.94 Flx I 0.95

N (ee) N (e9)

Sig .001 Sig .001

Key:

FlxI=Flexibilityl

Sig = Level of Significance

Variable
Pair

Rater I with
Rater 2

Variable
Pair

Rater I with
Rater 2

Rater 1 with
Rater 3

Variable
Pair

Rater I with
Rater 3

Variable
Pair

Rater 2 with
RaÈer 3

FIx I 0.97

( ee)

.001sig

Variable
Pair

N

Table L7

Uses of Objects Marker Reliability

Rater 2
Rater 3

Flx 2

N

sig

0.98

( ee)

.001

fÀrl_rh

Flx 2 0.96 Flx 2 0.96

N (ee) N (ee)

Sig .001 Sig .00I

Key:

FIx2=Flexibility2
Sig = Level of Significance

4
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Rater I with Rater 1 with
Rater 2 Rater 3

F'lu I 0.95 Flu I 0.94

N (100) N (100)

Sig .001 Sig .001

Key:

Flu!=Fluencyl
Sig = Level of Significance

Variable
Pair

Variable
Pair

Rater I with
RaÈer 2

Table 18

Inkblots Marker Reliability

Variable
Pair

Table 19

Inkblots Marker Reliability

Variable
Pair

Rater I
Rater 3

Variable
Pair

Rater 2 with
Rater 3

FIu 1 0.98

(100)

.001sig

Variable
Pair

Rater 2 with
Rater 3

Flu 2 0.97

(100)

.001sig

N

rhaTiT

Flu 2 0.94 FIu 2 0.94

N (100 ) N (100 )

Sig .001 sig .001

Key:

Flu2=Fluency2

Sig = Levef of Significance
4
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Variable
Pair

Rater I with
Rater 2

Variable
Pair

Rater 1 with
Rater 2

Tab1e 20

Inkblots Marker Reliability

Variable
Pair

RaÈer 1 with
Rater 3

Table 2l

Inkblots Marker Reliability

Variable
Pair

Rater I with
Rater 3

VaríabIe
Pair

Rater 2 wíth
Rater 3

FIx I 0.85 Flx 1 0.92

N (r00) N (100)

sig .001 Sig .001

Key:

Flx1=FlexibilityI

Sig = Level of Significance

Flx I 0 .86

(100 )

.001sig

Variable
Pair

Rater 2 with
Rater 3

Flx 2 0. 93

(100 )

.001sig

N

FIx 2 0.91 F'lx 2 0.90

N (1oo) N (1oo)

Sig .001 Sig .001

Key:

Fl-x2=Flexibility2
Sig = Level of Significance

't

N
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Since originality was also a parameter, the fre-
quencies of each used category (major and minor) which

hrere recorded by each rater erere compared. Spearman

correration coefficients between each raÈer $rere carcu-
lated. The probability value decided upon for significance
was .02.

ReliabiriÈy coefficients for the number of times each

category is used are alt significant at the .00r level but
are lower for the non-verbar Ëests (patterns and rnkblots)
as compared to the verbal tests (Just suppose and uses of
Objects). Coefficients particularly drop when the minor

categories are used. For rnkbrots the correration between

Rater 1 and Rater 2 is .48 for minor category usage. This

compares with the correlation for uses of objects between

Rater r and, Rater 2 where values of .83 and .94 are attained
for major and minor categories, respectively. on patterns

the correration for major categories is .83 but drops to
.60 for minor categories in the case of'Rater I and Rater z.

The reratively high correlations for both major and minor

categories of Just suppose are surprising since the test
was regarded. by all raters to be the most difficurt. The

correlations between raters on Just suppose range from .77

to .84 for Èhe frequencies of major categories and from .62

to .7L4j-n the case of minor categories.
For both verbal d.ivergent tests there were ress minor
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categories than there were for the non-verbal tests, and

thís is reflected in Èhe correlaÈion coefficients. Re-

liability decreases and. there is less agreement among

raters when minor categories are taken into consideration.

For reasons of consistency in the analyses of the research

only those scores and frequences established by the pre-

sent investigator were used.

Tables 22 to 29 illustrate these reliability results

for usage of major and minor categories.

Procedure

For each school selected in the study, a similar type

of initial procedure was used. The investigator first went

to the school and spoke at length with the headmaster ex-

plaining the purpose and the d.esign of the experimenÈ.

Ernphasis was placed on the word test, if tests vtere to be

used and games if a play aÈmosphere was to be used. The

headmaster would then introduce Èhe investigator to each

of the classes as a research worker at the university in-

terested in children. fhe investigator would then explain

the purpose of the visit. To those classes only having

tests it was explained, that the children would be d.oing a

series of tests. The children allocated games were told.

that they were going to be doing a number of familiar and
,I

new educational games. Those classes who were having both

sets of conditions $rere told that they were to have some
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Table 22

Just Suppose Major Category Usage

Variable
Pair

rhwirI
r2

Rate
Rate

Variable
Pair

N

Rater I with
Rater 3

Variable
Pair

Rater 2 with
RaÈer 3

0.81

(se¡

.001

N

0.84

(s8)

.001

N

0.77

(s8)

.001

Key:

Variable
Pair

Rater I with
Rater 2

0.70

( 81)

.00I

Key:

Variable
Pair

Rater I with
Rater 3

0.71

N (81)

Sis .001

Variable
Pair

RaÈer 2 with
Rater 3

0.62

N (81)

Sig .001

sig sig síg

N = Number of different major categories used

Sig = Level of Significance

Table 23

Just Suppose Minor Category Usage

N

sig

N = Number of different minor categories used

Sigz= Level of Significance
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Variable
Pair

Rater I with
Rater 2

Tab1e 24

Patterns Major Category Usage

Variable
Pair

Rat,er I with
Rater 3

0.83

N (62¡

Sig .001

Variable
Pair

Rater I with
Rater 3

Variable
Pair

Rater 2 with
Rater 3

0.82

N (62¡

sig .001

Variable
Pair

Rater 2 with
Rater 3

N

0.83

(62¡

.001

Key:

Variable
Pair

Rater I with
Rater 2

N

0. 60

(5e )

.001

Key:

sig

N = Number of different major cat,egories used

Sig = Leve1 of Significance

Tab1e 25

Patterns Minor Category Usage

N

0.62

(se )

.001

N

0.60

(se )

.001sig sig sig

N = Nu¡nber of d,ifferent minor categories used

Sigr= Level of Significance
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Table 26

Uses of Objects Major Category Usage

Variable
Pair

Variable
Pair

Rater I with
Rater 2

Rater I with
Rater 3

0.90

N (7a¡

Sig .001

Variable
Pair

RaÈe
Rate

0.82

N (79)

sig .001

Variable
Pair

Rater 2 wiÈh
Rater 3

0 .86

N (73)

Sig .001

Variable
Pai.r

Rater 2 with
Rater 3

N

0.83

(73)

.001

Key:

Variable
Pair

Rater I with
Rater 2

sig

N = Number of different major categories used.

Sig - Level of Significance

Table 27

Uses of Objects Minor Category Usage

rhrlwi
r3

0. 84

(7e)

.001

0. 85

(7e)

.00r

N N

i.
¡

i

t
I
¡,

rl

I
i¡
rl-
1,
.t

,t

I

.{

I.

Key:

sig sig

N = Number of different minor categories used

Siga= Level of Significance
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Variable
Pair

Rater I hrith
Rater 2

0.75

N (7 6',)

sig .001

Key:

Variable
Pair

Rater I with
Rater 2

0.48

N (190)

Sig .001

Key:

Table 28

Inkblots Major Category Usage

Variable
Pair

Rate
Rate

0.78

N (76)

sig .001

Variable
Pair

Rate
Rate

N

withrI
r3

Variable
Pair

Rater 2 with
Rater 3

N

0.67

(7 6',)

.001sig

N = Number of different major categories used

Sig - Leve1 of Significance

Table 29

Inkblots Minor Category Usage

rhr 2wí
r3

withrl
r3

Variable
Pair

RaÈe
Rate

sig

0.63

(1e0)

.001 sig

\J = Number of different minor caÈegories used

Sig¿ = Level of Signific¿ìnce

N

0. s4

(1e0)

.00r
I

I

I

i
1

i

¡.
i,

ä

ï

I

{
I
i
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educational games and some tests. The major purpose and

design was also explained to the teachers so that their
cooperation was ensured.

Following this, the researcher then spent a period of
two weeks in the school under sÈudy. This was to establish
rapporÈ wÍth the pupils and Èo emphasize what, particular
aspect of their schooling the investigator was interested
in. Thus, if a test atmosphere was to be used only the

formal school classes were observed. The researcher Èook

an active part in their lessons., test, and expressed in-
terest in their school progress. If a play atmosphere lras

to be used, the investigator only atÈend,ed those classes
yrhere there was a'more play-like atmosphere, such as art,
drama and physical éducation classes. For those who $rere

going to have both conditions, a balance of both kinds of
actÍvíties were attended. However, in the tast, few days

of the observation period, only those classes most pertain-
ing to Èhe first condition to be presented lrere visited.

Next, each child was inÈerviewed. This agaÍn allowed

the researcher to est.ablislr a better rapport with the sub-

jects, to gather more information about them and to explain
further the nature of the 'f testing. r' During this inter-
view a projective personality test. was administered, the

"Hand, Test." This short 'ltest" designed by Bricklin,
Piotíowski and I{agner (1970) presents 10 cards, nine of

{
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which have hands in different posit,ions. The subject

is to verbalize what he thinks the hand might be d,oing.

On the last card which is blank the child is to imagine

a hand and State what. it might be doing. The test

elicits very liÈtle anxiety and the child:cen appeared, to

enjoy the task. All the responses that each child made

were recorded and scored for Ëhe purposes of a future

research project.

Children came ùo the interview room two at a time.

This allowed the investigator to set up a runner scheme to
get the next pupil and save Èime. The chj-ld waiting out-

sid.e the room was given a drawing Èo do. Hudson (1967)

had suggesÈed. that a drawing could be a suitable divergent

test. .Half the schools were given the drawing Èopic 'rCat

Walk, u and the other half 'rZebra Crossing:. " Both topics

were thought to be capable of producing a wide range of

responses. However, in the present task, Cat !{alk pro-

duced a very small range of different responses and could

not, therefore, be considered a good task if the intent is

to elicit a wide range of divergent or creative responses.

On the other hand, the task to draw a Zebra crossing \Àras

much môre evocative and showed more embellishment as well

as variation in the theme. ff such tasks are to be scored.

the investigaÈor must be aware of and explore the extent to
whLch a subjecÈ's responses are inhibited by the particular
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task or stimulus. Also, it would be a major task to de-

velop a system for evaluating the subjectrs responses with

regard to quality of theme, integration of detail, origin-
ality and, Èhe weight to be placed upon embellishment of

details. This is a formidabie task well beyond Èhe intent
and scope of this investigation. A great deal of effort
needs to be expended in this area which'still may be looked

upon as one with limited validity and reliability.
The use of Èhe personality test, and the d,rawing also

served another very major purpose. ivlany of the tests to
be used in the convergent and divergent battery were nevr

to Èhe subjects, and it was essential to try to overcome

a possible Hawthorne or novelty effect (Cook, 1968). By

having all children exposed to two novel situations prior
to testing there was a better chance that, the level of

performance achieved during the experiment was due to the

admi.nistrative conditions. AIl child,ren who were included

in the formal analyses had. to have had this interview,

personality "test" and drawing. This number, as mentioned

before, totalled 493. The number who took part in some of

the "testing" procedures, excluding the pilot studies, to-
talled 547. This gave a mortality rate of 54 or 10.95 per-

cent, which was quite low when one takes into consideration
4

the amount, of "testing" involved. The number of children

involved in the pilot, studies totalled 204. This gave a

ù
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grand total of child,ren tested, at some time of 75I.

For the experiment proper, each class was divided into
two, with roughly equal proportions of boys and girls. The

average size of a class was 30. Most commonly, therefore,
there vtere 15 members in each experimental group. This was

felt to be a manageable size, particularly for Èhe game

conditions. Group membership stayed constant throughout

the experíment.

Each of these groups was "tested" by the investigator
over four sessions with two "tests" per session. The order

of presentation for the convergent tests was:

Session 1:

(a) similariÈies

I (b) Coloured Progressive Matrices

Session 2z

(a) Picture Completion

(¡) Vocabulary

The order of presentation for the divergent tests
!{as:

Session l:
(a) Just Suppose

(b) Patterns

Session 2z

1.) Uses of Objects

(b) Inkblots
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At no time were there any Èest manuals in sight. The

investigator had all instructions memorized before testing
the first school. There $rere no time limits for any of
the conditions, and no unobt,rusive timing was applied. It
rnlas the intenÈion t,o have Èhis variabre constant over' all
conditions and the introduction of time limits v¡as fert to
be detrimental to establishing a play atmosphere. In add,i-

tion, the intent of the researcher was to facilitate the

production of unusual or original responses on the diver-
gent tests. Previous studies such as lrlallach and, Kogan

(1965) , l{ard, (1969), and Cropley (L972) have found Èhat

there is a significant t.endency for original responses to
appear more commonly in late responses.

The question of. length of time did not become a prob-

lem in any of the schools. Test sessions took 30-45 min-

utes. PIay sessions usually t,ook an hour, except for the

second convergent session which took L-L/z hours.

The collection of the data of the Otis was done by

the school, namely, the teachers of the particular class.
This was the normal procedure in the state school system.

The researcher merely collected the scores and Ies from

the school at a convenient time.

Conditions
/t

Test aÈmosphere. Due to the long observation period

in each of the selected "test" schools, there was no doubt
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in the child.ren's minds that they were getting a number of
d,ifferent kinds of tests. The children also knew that
their teachers and headmaster were going to see the re-

sulÈs¡ so that the motivation was fairly high. The atmos-

phere was friendly but firm so that conditions could be

described. as moderately stressful. If some children fin-
ished before others they had to sit at their desks and

read a book quietly.

Game Atmosphere. After the last interview each class

of children had, L-L/2 hours of play time in the classroom,

with a variety of indoor gêrmes with which most of them qrere

familiar. These included card games, drawing with special

instrumenÈs, and word games including Junior Scrabble. The

session was organized in the sense t.hat children were

placed in small groups and moved aÈ certain time inÈervals

to another game. At the end of the session the children
were to1d, that they would be having more such games and

other games with which they were not familiar. This in-

cluded word games. fhey were also told that in one session

they would, be having a Scrabble competition with Senior

Scrabble. This intrigued them because there is quite a

qualitative difference between the Junior and Senior Scrabble

sets and most, of them at home rârere still mad.e to play with

the fofmer set..
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Convergent Games

Session I. The session began with games of cards.

Chitdren sat in small groups and played "Donkey" or "Old

It{aidr" and finished up with a game of "Snap." The ad-

ministrator then suggested they play another type of game

called, "Word Snap" (the game name for Similarities).

Smal1 pieces of paper had, been placed on desks which

had been arranged so that the group $tas divid.ed in two

sub-groups. Each child then selected from the adminisÈrator

an index card on which there was a nr:m.ber. The child

placed his name and number on a slip of paper and gave it

back to Èhe administrator. For the remainder of the game,

for each ansvrer, the child put only his number on a paper,

as well as Èhe appropriat,e answer. This procedure was ex-

plained to the children. For each problem the child was to

put his number on the paper, "Snap" the answer out by writ-

ing it on Èhe paper and. then fold the paper into four.

these papers !{ere collected by two of the subjects, one

from each sub-group, in a cardboard box which had a split

in the Iid, so that the children "posted" their ans$ters in.

Each sub-group started collecting papers at the same time

and points were awarded for the first box on the admini-

strator's desk. The rules of the game $/ere Èhat everyone
4

had to have a fair chance of snapping out the ansvter with-

out any peer pressure. This procedure went on for all 16
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questions. The team fastesÈ with the collection of boxes

was announced, although on most occasions the teams were

equa1, and the person with the administrator's selected

number was asked Èo announce himself or herself. This

was one of the most popular games despite the fact, thaÈ

there were 16 questions to ansr{er. It was one of the

most unpopular tests! In ad,dition, Èhe children during

the game kept to aII the rules, parÈicularly in letting

everyone have a fair chance of giving an answer to each

question. There was only one case in the whole sample

where a child forgot to put her number on several ans!úers

and. she was easy to trace.

"lrlord Snap" vras followed by the rrMystery Gap Gamer'f

the name given to the CPM. The administrator had placed

brown covers on the CPIvI booklets and printed the heading

"MysÈery Gap Game. 'r Their ans$rer sheets too had the head,-

ing 'rl{ystery Gap Game'r instead. of the CPM. Children $tere

given the booklets and answer sheet, and normal adminisËra-

tion followed.

Session 2. The session began with the game of "Pin

the Tail on' the Donkey, " with each member of the group

getÈing one turn. Since most children miss the target

when they are blindfolded, the administrator made the com-
4

ment that Èhe game could be calIed "what is always missing

from the donkey, " and then suggested another game where
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players had to select what was missing from a series of
pictures. Their answer sheet had the heading "The !{hatIs

Missing Game. " Administration then followed the normal

proced,ure.

This was followed. by a rapid series of word games,

a crossvtord puzzLe, the making of words and. anagrams.

Children were put through these series of games at a very

rapid pace, and the level of difficulty was sufficiently

high that no one could. get them all finished correct,ly.

they r¡rere Èhen reminded of the word games in the Adelaj-de

child.ren's newspapers, and of Èheir up and coming Scrabble

game. It was explained to them Èhat in ord,er Èo d,o these

games well one had to be able to know words and. their mean-

ings. They lrere told that there $rere 80 words in f ront of

them to see if they could put down their meanings. hÏhen

they $rere finished they were given another word scrabble

sheet game, namely anagrams, to take home to see if they

had improved. Prior to the vocabulary game the children

were told, of their take-home anagram game and that the word

meaning game would help them to do it. Several of Èhe

vocabulary "test" r¡rord,s $rere on this anagram list.

The day following the second session of the convergent

games each class had a Scrabble compeÈition with Senior
4

Scrabble. The winner was announced but, no prizes were

given out. The children had been informed of t,his during
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the first session. IÈ had been emphasized that games were

for fun as well as being educational.

Diverqent Games

Session 1. The session began with each group experi-
menting with new instruments and coloured pens which al-
Iowed them to create a variety of shapes and drawíngs accord-

ing to their own whims. fdeas hrere suggested to each of
them according to their skills as to the possible direction
their art efforts might take. For example, ít the subject

drew four dots in a circle and then used his colours and in-
struments he was challenged with the problem of possible

outcomes. The Èype of approach used was: "Just suppose I
drew such and such what would your drawing produce?" After
this, Just Suppose was introduced as another game of "Just
Suppose," whereby the subjects had to write d,own Èhe cer-
tain consequences which mighË happen as a result of certain
situations.

The game "Patternsr " in the same session, was intro-
duced in much the same way. The stimuli were presented as

patterns, similar to those that they had been previously

drawing. In this game, however, the children were to write
down all the different things these patterns might represent.

Session 2. This session began with a game called.
4

"Twíster" which involved two children at a time competing

against each other to place their hands or feet on certain
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dots according to the call of the referee. Everybody had

two turns aft,er which Èhe children sat relaxed on the

floor and the experimenter explained to them how expensive

games like the one they had just played could be constructed

out of everyday materials such as paint and an old piece of

canvas. (Many of the children acùually did this and kept

the game at the school or in their home. ) Following this

the experimenter introduced, "Uses of Objects" as a differ-

ent kind of game whereby the subjects were to think of as

many d,ifferent uses for each of Èhe stimuli as they could.

This "game" $ras followed by fnkblots. The "Inkblots"
game was introduced to them by reminding them of something

that had been discussed with them in the interview. Every

child who was to have divergent games had been asked in

the interview as to whether he or she ever had trouble

falling off to s1eep, especially during Èhe summer when

daylight saving was in effect. Nearly every child had

answered in the affirmaÈive. The investigator told Èhem

they could now play a game of "Shadows" on those nights

they couldnrt fal1 asleep by making different shapes on

Èhe wall wiÈh their hands and thinking of all Èhe differ-

ent things the shape could. be. The game of Inkblots was

also called "shadowsr " and played. in much the same way.

The ctff.ldren were Èo write down all the different things

the "Shadows" (InkbloÈs) could be.
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In the case of all the divergent games if any child

finished before the others he was given other examples of

the s¿rme type of task to keep him or her occupied until

Èhe others had finished. During the convergent and diver-
gent games the children could sit where they chose, on the

floor, ât a desk, etc. Tbe children r^rere well-behaved

during the "test" games having been totd in Èhe first in-
troductory game session that there hrere some games such as

Scrabble whe.re it was not only important to keep your ideas

, to yourself buÈ Èo be relatively quiet while you r^Iere

thinking. the aim of these game sessions was to create a

balance between excitement, enthusiasm, and order and,

fortunately, the child,ren cooperated while at the same time

appearing to be relaxed. OnIy isolated cases of cheating

appeared. The investigator was able to caÈch these im-

mediately, pointíng out to the child that he or she was

capabJ-e of producing good ideas alone, and, that he or she

didnrt have to resort Ëo cheat,ing in games. Peer pressure

was also strong and there was no case of a child trying to

cheat twice.

The investigator feels that, the game context was suc-

cessfully executed. Ratings of the games vrere taken at

the end of the convergent and divergent sessions, and a1-

thoughz the game "Twister" \¡ras usually the favourite, the

other games rated very highly. Beyond this, there were
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numerous requests from both parents and children as to

where they could purchase these so-calIed games, having

failed in local toy stores.

Order

It is possible that the order in which the tests

were done could affect the result,s. Thus, to do the con-

vergent battery first may affect the divergent battery;

and similarly if the divergent battery was administered

first. it could affect, the convergent tests. Such an

effect was not predicted, but in order to control for it

the order of giving the tests vras varied within the same

set of conditions by applying any set of conditions to

two schools

Design

Eight schools were used to effect the desired admini-

strative conditions and to control for ord.er. Four sets

of cond,itions hrere applied:

I. Test conditions for both convergent

and divergent tests;

2. Game conditions for both convergent

and divergent test.s;

3. Test conditions for the convergent

tests and game condiÈions for the
/l

' divergent tests.
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4. Game cond.itions for the convergent

tests and test conditions for the

divergent tests.

!{ithin any one of these condit,ions the order of taking

eiÈher the convergent or divergent Èests first varied,.

Thus, the following experimental design was used:

Schoo1 1 - Convergent test,s; Divergent tests;

School 2 - Divergent tests; Convergent tests;
School 3 - Convergent games; DivergenÈ games;

School 4 - Divergent. games; Convefgent gamesi

School 5 - Convergent tests; Divergent games;

School 6 - Divergent games i Convergent Èests,'

School 7 - ConvergenÈ games; Divergent tests;

School 8 - Divergent tests; ConvergenË games.

There was a two-day rest period between the convergent

and divergent "tests" for all schools. This was particu-

Iar1y importanÈ in the case of the last four schools who

had a mixture of cond,itions. On finishing one battery

the chíldren in these schools were told Èhat the investigator

was returning in two d.ays to give them either tests or

games, whichever hras appropriate. In the case of Èests,

the change in almosphere v/as fairly easily accomplished;

by emphasizing the conditions on returning two days Iater.

fn the, case of the games, the transition was accomplished

by the introductory informal L-L/2 hour play period which
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occupied the first session when the games to be given

were either convergent or divergent,.

Pilot Study

Two hundred and four children from five schools were

initially investigated in ord.er to test the methodology

of the research. For the most parÈ litËle had to be

changed from the initial design. The number of divergent

stimuli qrere reduced to three from five in the case of
Èhe verbal tests and to four from five in the case of the

non-verbal tests since it was felt that the original
number of stimuli made the "test,ing" session too long.

One test, "Circles" (Torrance, L962), was added to Èhe

battery in one trial, buÈ was abandoned because it proved

to be a less reliable score than those on the other four

"tests. " Unobtrusive timing for the divergent tests was

also att.empted in one trial, the children being asked to
put a mark on their sheets at certain Èi¡ne poinÈs. This,

in the opinion of the children involved, râras distracting.
One time check could have been applied, but it was finally
decided, Èo have no time limit for reasons already given

Ttro of the pilot schools had a large number of migrants

as students. The application of the game atmosphere to a

class where 80 percent r^rere of mixed ethnic background

proved¿ to be of very limited success; particularly since

the children found. the d.ivergent material difficult Èo

223



respond to. Under test conditions control was easier to

exercise but the migrant children stilI found the oPen-

ended "tests" difficult to handle. The experience con-

firmed Ëhe decision made by the investigator not to in-

clude such migrant areas in the main study. A different,

administrative approach, and different "ÈesÈ" stimuli

would appear to be more applicable to those children from

a lower SES background and with problems in the English

language, which many of these children had.

Data Ar¡al sis

The general approach was to use parametric methods of

analysis, with a particular reliance on the univariate

method of the analysis of variance (ANOVA). In every

analysis the leve1 of significance chosen was .02, i.e.,

referral to a significant result means at or beyond the

1evel of .02. The major issue in this analysis was the

adjustment of scores to eliminate the effects of age, sex,

and the association with the IQ (as measured by the Otis).

Although an attempt was made to control for these variables

in the experimental designí they were found to affect at

least some of the results. Thus, scores were adjusted to

take into accouht the variance contributed by these para-

meters. Once thj-s was achieved, univariate analyses \dere

carriJ¿ out. on an average convergient score and an average

divergent score computed from these two types of tests.
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Further univariate analyses were then carried. out for each

convergent and divergent variable using ra!{ or stand.ard

scores. To have carried out multivariate analyses might,

have yielded further results buÈ these would have been

beyond the questions raised by Èhe research. Indeed¡ Eê-

stricÈing the ANOVA to a univariate analysis does not

disguise any major issues and the questions that would be

raised by doing a multivariate analysis were noÈ abso-

lutely relevant to the thesis. Such an analysis would

have revealed, whether a relationship still existed between

convergent and, d,ivergent scores after ad.jusÈment or whether

they were independent. This issue was later examined through

inter-correlation procedures. Furthermore I zero order

correlations between the Èwo dimensions could not be assumed,

neitherr âs shown in the next chapt.er, are such correlaÈions
found under all conditions. primarily, however, univariate
analyses rÁrere preferred since it was felt to yield. greater

classification of any effects without intervening inter-
relationships which could have masked the more import.ant

result.s Èo be sought. A balance has to be reached between

extracting from. the data a minimum number of results which

are by their statisÈical "puriÈy" meaningful, and the maxi-

mum number of results obtained from "milking" the data by

the usé of additional statisÈica1 methods. One may often
lose psychological meaningfulnessr âs a consequence, because
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of the possible contamination of effects which may re-
sulÈ. Thus, in view of the great ntmber of variables

already involved in this research, the major emphasis

was placed on adjusting and normalizing the data so that
two comparable scores could be used. In addition, a

univariate ANOVA was felt to be a more pragmatic statis-
tical tool to use.

In computing average converg'ent and d,ivergenÈ scores

weighted means were not used since there was no evidence

to suggest that any one variable eontributed.more to the

overall result than another. Adjustment of scores for
ê9ê, sex and Otis IQ was done systematieally.: Details of
this procedure are given in the nexÈ chapter. Here, how-

ever, it is appropriate to explain the basic principles
which guided these analyses. To get an aver3ge convergent

or an average divergent score one needs to standardize.

But in order to stand,ardize such scores, a normal distri-
bution is required. to attain normal sÈandard deviaÈion

and variance. Once the requírements of a normal d,istri-
bution are met, scores can be stand.ardized and then an

averagie score can be computtsd. Examination of the raw

scores for each convergent test revealed that the criteria
of a normal distribution were met so that standardization

of thege scores was jusËifiable and a mean convergent score

was computed. This was not, Èhe case for the raw scores on
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each of the 28 variables of the d.ivergent tests and an in:
tervening procedure had to be made. Vühen the distribution
of the divergent data was examined it was found. to conform

to a log distributj-on which justified converting these

scores to log transform values. This statistical manipula-

tion allowed the divergent d.ata to meet Èhe criteria of a

normal distribution so that standardization of the scores

could then proceed and a mean divergent value computed.

In applying correction factors for a9ä, sex and Otis IQ,

the details of which are in the next chapter. certain
rationale, such as condition or order r^rere used to compuÈe

the correction value for each convergent and divergent

variable. Correction factors were not applied to each

school. If the investigator applies a factor over a de-

fined populaÈion, such as each particular school, then

theoretically one could confirm any hypothesis. Such

potential confounding of the resulÈs was therefore avoided.

!{hen a correction was made, the distribuÈíon of the values

of the corrected. variable was plotted in order to ensure

that the procedure had not de-normalized the data. Since,

in fact, this procedure improved the normality of the dis-

tribution of each variable, standardization of the scores

was justified. The reason for computing corrected scores

for Otd-s, â9ê and. sex is to prevent the results from be-

coming contaminated. with these independ.ent variables of
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the study. Only in th5.s way can one d,etermine whether

the results are due to the effects of the dependent

variables, such as administrative conditions or order

of the tests, and are not due to some other variable.

Due to the magnitud,e of Èhis study and to the fact

that sex differences in scores r^tere found (and thus had

Èo be corrected for in the combined sex sample), separate

analysis of the data by sex lvas not done in relation to

the independênt variables. It is intended to make this

topic the subject of a future study since sex differences

in convergent and divergent thinking performances under

different ad,ministrative conditions would aPPear to be a

challenging and important research problem.

A presentation of the main results wiLl now be made

in the next chapter.-'l
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CHAPTER V

RESULTS

Main Effects

A. Average Convergent Score

It was found that there r¡¡as a significant main effect
of cond,iËion on the average convergent score. This means

that the test atmosphere affected the level of performance'

on Èhe convergent tasks. This is shown in Table 30. No

other main effects are significant.
A further analysis of the convergent condition effect

revealed that those schools who took the convergent battery
under test conditions d.id, better than those who did. them

under play conditions. The standard.ized grand mean \^ras

0.04 with schools under test conditions deviating from the
à

mean by +0.16 and those under game conditions deviating by

-0.17. The conditions under which Èhe divergent tests are

Èaken and the order ín which the convergent "tests" are
4

administered do not exert any main effects on the results.
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Table 30

Results of Analysis of Variance
for Average Convergent Score

Source of
Variation
Main Effects

CONVTP
DIVRTP
ORDER

2-way Interactions
CON\/TP DIVRTP
CONVTP ORDER
DIVRTP ORDER

3-way InteracÈions
COIüVTP DIVRTP

Explained

Residual

Total

ORDER

Sum of
Squares

L4 .907
L4.228

0. 355
0. 344

.660

.2T0

. s43

.462

8.853
8.853

34.420

Mean
Square
4.969

L4.228
0. 355
0.344

3. 553
7.2L0
0.543
3.462

8.853
8.853

LL.235
32.r7L
0. 803
o.779

8.034
r6.302
L.228
7.827

20.0L7
20.0t7

DF

7

485

492

4.9L7 I1.118

Significance
ofF
0. 001
0. 001
0. 999
0. 999

0. 001
0. 001
0.267
0. 006

0. 001
0. 001

0. 001

F

10
7
0
3

3
I
I
I

3
I
I
I

1
I

2L4. 503 o .442

248.922 0. 506

Key:

COIWTP = Conditions of administration of convergent tests
DIVRTP = CondLtions of administration of divergent tests
ORDER = Order of test administration
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Thus, Hypothesis L, which states that the order of giving
the "tests" will not effect the revel of performance on

the convergent tasks is confirmed. Hypothesis s, which

staÈes that, schools subjected to test conditíons for the

.oll"rg.nt tasks will perform at a hJ_gher level than

schools subjected to game cond,iti-ons, is also confirmed.
The average convergenÈ score was obtained, by calcuraÈing
a mean from the sub-scores of the four convergent tests.
such a score had to be corrected for differences in age

and otis rQ scores since these two variables differed be-

tween the schoors. scores vrere standardized for each sex

separately since there was a difference in scores between

males and females. This is further described in other
Effects.

B. Average Divergent Score

rn the case of the average divergent score there are

two main effects. These are Èhe cond,itions under which

the divergent tests are administered and the order in which

they appear in the test, battery. These results are shown

in Table 31.

Further analysis of the condition eff,ect revealed that
those children who were given Èhe divergent battery under

test conditions did significantly better than Èhose who were
4

administered the "tests" under play cond,itions. The stand-
ardized grand mean $ras -0.01. schools under test conditions

I
t
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Table 31

Results of Analysis of Variance
for Average Divergent Score

r\

Source of
Variation
Main Effects

CONVTP
DIVRTP
ORDER

2-way Interactions
CONVTP DIVRTP
CONVTP ORDER
DIVRTP ORDER

3-way Interactions
CONVTP DIVRTP

Explained

Resídual

Total
Key:

ORDER

Sum of
Squares

50.811
1. 308

27.7L9
24 .045

L9.969
1.61s

18.5r9
0. 286

0.703
0.703

7L.484

359. r79

430.663

Mean
Square
L6.937
1.308

27.7L9
24.045

6 .656
1. 615

18. 519
0.286

0. 703
0. 703

22.870
L.766

37 .429
32 .468

8.988
2.181

2s.006
0. 386

0.949
0. 949

FDF

LO.2t2 13.789

Significance
ofF
0. 001
0. t8r
0.001
0. 001

0. 001
0.136
0. 001
0. 999

0.999
0. 999

0.001

3
I
I
I
3
1
I
I
T
I

0.741

0. 875

CONVTP = Conditíons of administratíon of convergent tests
DMTP = Conditions of administration of divergent tests
ORDER = Order of test administration

7

485

492

N
UJ
N



devj-ated from the mean by +0.23; those under game condi-

tions d.eviated, by -0.22. This result means that Hypothe-

sis 6, which states that schools subjected to game cond,i-

tions for the divergent tasks will perform at a higher

level than schools subjected to the test conditions, is
rejected. Higher divergenÈ scores are achieved under

forma_I conditions..

Analysis of the order effect shows that schools which

had the divergent tasks first d.id significantly better than

those who did the convergent tasks first. Schools which

had the divergent "tests" first deviated from the grand,

mean by +0.22, while those who had the convergenÈ "tests"
f irst d.eviated from the mean by -0.20. This result. means

that Hypothesis 2 is rejected. Hypothesis 2 stated. that
order of giving the'rtests" will not effecÈ the level of
performance on Èhe dirlergent tasks. Order did have an

effect on these variables in this research. Doing the

divergent battery first enhanced. performance leve1s.

The average d,ivergent score was obtained from a mean

of the 28 d,ivergent variables. For each divergent test
there were seven variables, and. all variables from the

four tests were used in compiling this score. Since each

of the sub-scores on each variable had such a wide range,
4

these were standardized. into log scores. Since there was

a difference in scores between males and females, scores
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were then sÈandardized for each sex separately. Finally,
since the Otis I0 scores also affected the divergent re-
sult.s, the average divergent score was corrected for this.
No age correction $/as made. This is further described in
Other Effects.

C. The Conve t Sub-Scores: Similarities
Co ress ve Matr ces ure

e on ton a Sc e

Separate analyses öt variance vrere done for both

sexes on each convergent variable. Because there was a

significant d.ifference between the schools on the Otis

test an analysis of covariance was also done. On all four
variables the Otis I0 score had a sÈatistically significant
ef fect on the level of performance. lrlhen the Otis uras held

as a covariate the main effects of condition and order seen

in the analysis of variance were sometimes altered.
The analysis of variance table for Similarities in-

dicated a main effect of order. This is shown in Table 32.

Further analysis of this result revealed that those schools

who had divergent "tests" preceding this convergent task

had the higher performance Ievel.
However, this order effect was noÈ apparent when the

Otis was held as a covariate. No significant main effects
with respect to condition or ord.er are found. This is

4

shown in Table 33.
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Table 32

Results of Analysis of Variance for Similarities

Source
Variation
Main Effects

ORDER
CONVTP
DIVRTP

2-way Interactions
ORDER CONVTP
ORDER DIVRTP
CONVTP DTVRTP

3-way Interactions
ORDER CONVTP DIVRTP

Explained

Residual

TotaI
Key:

Sum of
Squares
8.991
8.799
0.006
0.074

10.435
7.84L
2.772
0.050

0.169
0. r69

FDF
Ivlean
Square

2.997
8.799
0. 006
0. 074

3.478
7.84l.
2.772
0.050

0.169
0. 169

Significance
ofF

o. o27
0. 003
0. 999
0.999

0. 014
0.00s
0.088
0.999

0. 999
0.999

0. 006

3
I
I
I

3
I
I
I

I
I

3.077
9. 033
0. 006
o .07,6

3. s7I
8.051
2.846
0.0s1

0.173
0.173

2 .7 99 2.87 4

0.97 4

I. 000

CONVTP = Conditions of administration of convergent tests
DIVRTP = Conditions of administration of divergent tests
ORDER = Order of test administration

19. 595

47 2.395

491.990

7

485

492

N
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Tab1e 33

Result.s of Analysis of Covariance for Similarities

Source of
Variation
Covariates

OT

Main Effects
ORDER
CONVTP
DTVRTP

2-way Interactions
ORDER CONVTP
ORDER DIVRTP
CONVTP DIVRTP

3-way fnteractions
ORDER COl\ryTP DIVRTP

Expl-ained

Residual

Total
Key:

Sum of
Squares
200.L79
200.L79

2.444
0.594
1. 353
0.377

9.387
o .542
5. 511

0. s34
0. 534

2L2.545

27 9 .445

4 9r. 990

lvlean
Square

200.L79
200.L79

0. 81s
0. 594
1. 353
0.377

3.L29
0.542
5. 511
3. 8r0

0.534
0. s34

346.7L2
346.7L2

1.411
1. 028
2.343
0.654

5.420
0.939
9.544
6.598

0. 925
0.925

Significance
ofF
0. 001
0. 001

0. 238
0. 312
0.L22
0. 999

0. 001
0. 999
0. 003
0. 010

0. 999
0.999

0.001

FDF

3. 810

I
I

3
I
I
I

3
I
I
I

I
I

I
484

492

26.s68 46.016

0.577

1. 000

CONVTP = Conditions of administration of convergent tests
DI\¡RTP. = Condl.tions of administration of divergent test.s
ORDER = Ord.er of test administrationN)

(¡)
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In Èhe case of the Coloured. progressive Matrices (Cptr,t)

Èhere was a significant main effect of condition; i.e.,
the type of condition affected the level of performance on

the CPM. This result is shovrn in Table 34.

Although the Otis score ltras shown to significantly

.ðffect the level of performance on the CpM, the analysis
of covariance did not arter this experimental main effect.
Further anarysis of this main effect of condition on the

cPIt{ showed Èhat those groups of chird.ren who had been ad-

ministered Èhis t,ask under test conditions did signifi-
cantry better than those who had had the task administered

under pray conditions. The normalized standard. mean lras

50. Those under test conditions deviated from this mean

by +0.12 and those under play conditions by -0.12.
The analysis of variance table for the picture Comple-

tion Test shown no main effects. This is shown in Table 35.

However, the analysis of covariance showed a signifi-
cant order effect. This is shown in Tab1e 36.

Further analysis of this main effect of order reveared

Èhat those groups of children who d,id. their convergent tasks

first did better than those groups who had Èhe d.ivergent

"tests" prior to the convergent "tests. " Those who had Èhe

convergent battery first deviated from the standard grand

mean bl +0.02 (a value which increased t,o O.O9 when inde-
pendents and covariates vrere adjusted. for). Those that had
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Table 34

Results of Analysis of Variance for CPM

Source of
Variation
Main Effect,s

ORDER
CONVTP
DIVRTP

2-way fnteractions
ORDER COIWTP
ORDER DIVRTP
CONVTP DIVRTP

3-way Interactions
ORDER CONVTP DIVRTP

Explained

Residual

Total
Key:

Sum of
Squares
11. 933
4.676
6.777
0.085

6.2L3
1. s60
2.23L
2.118

3.801
3.801

FDF
Mean
Square
3. 978
4.676
6.777
0.08s

2.07L
1.560
2.23L
2.II8
3.801
3.80r

Significance
ofF

0. 007
0.027
0. 008
0.999

0.093
0.202
o.]-26
0. r36

0. 045
0.045

0. 003

3
T
I
I
3
I
I
t
T
I

4 .104
4.825
6. 993
0. 087

2.L37
1.609
2.301
2.185

3.922
3.922

3.135 3.235

0.969

1. 000

CON\/TP = Conditions of administration of convergent test,s
DIVRTP = Conditions of administration of divergent tests
ORDER = Order of test administration

2L.948

470.056

492.003

7

485

492

N
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Table 35

Results of Analysis of Variance for Picture Completion

Source of
Variation
Main Effects

ORDER
CONVTP
DIVRTP

2-way Interactions
ORDER CONVTP
ORDER DTVRTP
CONVTP DIVRTP

3-way Interactions
ORDER CONVTP DIVRTP

Mean
Square
0.836
0.199
0. 871
L.37 4

Significance
ofF

0. 999
0.999
0.999
0.235

0. 093
0. 061
0. 999
0. 066

0. 00s
0.005

0. 0r8

FDF

6.290
3.362
0.125
3.232

7.963
7 .963

L6 .7 62

475.t24

3
I
I
I

3
I
I
t
I
I

2 .097
3.362
0.L25
3.232

7 .963
7 .963

0. 854
0. 203
0.889
1.403

2.L40
3. 341
0.128
3.299

8.t29
8.L29

Explained

Residual 485 0.980

Total 491.885 492 r.000
Key:

CONVTP = Conditions of administ,ration of convergent tests
DMTP = Conditions of administration of divergent tests
ORDER = Order of test administration

7 2.395 2.444

N(,
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Table 36

Results of Analysis of Covariance for Picture Completion

soor.J ot
Variation
Covariates

OT

l4ain Effects
ORDER
corwTP
DIVRTP

2-way Interact.ions
ORDER CONVTP
ORDER DIVRTP
CONVTP DÎVRTP

3-way Interactions
ORDER CONVÎP DIVRTP

Explained

Residual

TotaI
Key:

Sum of
Squares
104.849
104.849

s.294
4.207
0.000
0.839

L0.204
0.071
0.764
9.613

9.402
9,402

L29 .7 49

FDF

I
I

3
I
I
I

3
I
I
I

I
T

Mean
Square

r04.849
LOA.849

L.7 65
4.207
0.000
0. 839

3.40r
0.071
0.764
9. 613

9 .402
9.402

L6.2L9

140.131
140.131

2. 358
5.623
0.000
L.L22

4.546
0.094
r. 021

12.848

L2.566
L2.566

Significance
ofF
0.00r
0.001

0.070
0.017
0.999
0.290

0. 004
0. 999
0.314
0. 001

0. 001
0. 001

362.L37 0.748

491.885 1. 000

CONVTP = Conditions of administration of convergent tests
DMTP = Conditions of administration of divergent tests
ORDER = Order of test administration

I

484

492

t\)
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the d.ivergent battery first had a deviation score of -0.03
(which beeame -0.10 when the above adjustments !üere made).

Conditions exerted a significant maj-n effect on the

Ievel of perfornance on the Crichton Vocabulary scale;

i.e., the type of adminisÈrative regime used for this task

significantly affected the scores. This result from the

analysis of variance is shown in Table 37.

It should be noted from this table that the cond.i-

tions under which the divergent tests were done exert a

near significant effect on the scores of the vocabulary

test. When the results of Èhe analysis of covariance are

examined Èhis latt,er effect is significant; i.e., the test
atmosphere in which the divergent tasks are administered

exerts an influence on the performance level of this con-

vergent test. fn addition, the conditions under which

the vocabulary test itsetf is administered remains a sig-
nificant main effect when the Otis is held as a covariate.
These resulÈs are presented in Table 38.

Further analysis of these covariance results showed

thaÈ with respect to the administrative atmosphere for the

vocabulary "testr " Èhose children who diil it under test
cond.itions did significantly better than those who did it
under game conditions. The unadjusted deviation scores

from the sÈandard grand mean of 50 vrere +.10 for the for-
mal óonditions and, -.011 for the informal conditi-ons.

24I



Table 37

Results of Analysis of Variance for
the Crichton Vocabulary Scale

\

Source of
Variation
Main Effect,s

ORDER
CONVTP
DÏVRTP

2-way Interactions
ORDER CONVTP
ORDER DIVRTP
CONVTP DIVRTP

3-way Interact.ions
ORDER CONVTP

Explained

Residual

Total
Key:

DIVRTP

Sum of
Squares

.86t_

.620

.349

.90s

.285

.013

.104

6.234
6.234

FDF

3
1
I
I

3
I
I
I

I
I

.7 42

1t
I
5
4

II
6
0
6

Mean
Sqtlâre
3. 954
L.620
5.349
4.90s

3.9I_4
6.285
0.0r3
6.104

6.234
6.234

4. I5t
1. 70r
5.617
5. r50

4 .110
6.600
0.0I3
6.410

6.546
6.546

Significance
ofF
0. 007
0 .190
0.017
0.022

0.007
0.010
0 .999
O.OII

0.011
0.011

0. 0014.262 4.47s

0.952

0. 999

CONVTP = Conditions of administration of convergent tests
DMTP = Conditions of administraÈion of divergent tests
ORDER = Order of administration

29.837

46L.9L7

49L.754

7

485

492

N
È
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Tab1e 38

Results of Analysis of Covariance for the
.Crichton Vocabulary Scale

À

Source of
Variation
Covariates

OT

Main Effects
ORDER
COWTP
DÏVRTP

2-way fnteractions
ORDER CONVTP
ORDER DIVRTP
CONVTP DTVRTP

3-way Interactions
ORDER CON!'TP DIVRTP

Explained

Residual

TotaI
Key:

DF

I
I

3
I
I
t
3
I
I
1

I
I

llean
Sguare

227.379
227.379

6.053
L.244

L3.429
3.376

6.500
0. 04r
0.427

]-9.262

8.156
8.r56

34.L49

0.452

0. 999

F

503. 528
503. s28

13. 4 04
2.755

29.737
7.476

L4.394
0.091
0.945

42.655

18.060
18.060

7 5 .623

Significance
ofF

0. 00I
0. 00r

0. 001
0.094
0. 001
0. 007

0. 001
0. 999
0.999
0. 00r

0. 001
0. 00r

0.00r

18.158
L'.244

L3.429
3.376

19. 500
0.041
o .427

L9.262

8. r56
8.156

27 3 .L93 I
218.561 484

49L.7s4 492

CONVTP = Conditions of administration of convergent tests
DI\IRTP = Conditions of administration of divergent Èests
ORDER = Order of test administrationN

È
(^)
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I{hen adjustments were made for independents and the co-

variate the values became +0.16 and -0.L7, respectively.
With respect to the Èype of conditions under whj.ctr the

divergent tasks were taken and their influence on vocabu-

Iary scores, the analysis indicated thaÈ those schools

who did, the divergent battery under test conditions had

better vocabulary scores. The unadjusted deviation score

for the divergent formal atmosphere was +0.I0 compared

to -0.10 for the d,ivergent informal atmosphere. When

these scores were ad,justed they became +0.08 and -0.08,
respectively.

As a sunmary of this subsection it can be stated that
when the convergent, tests are looked at, separately a vari-
ety of test and order effects appear. On the CpM and the

vocabulary t.ests formal conditions produce a higher level
of performance. Order exerts a significant event in the

case of Èhe Picture Completion test, namely the administra-

tion of convergenË tasks first. The cond,itions under which

the divergent tests are administered, namely test condi-

tions prod.uces an additional main effect on vocabulary

scores. Order effects, namely the presentation of the

divergent battery first were found to influence performance

levels on Similarities but most of this effect was related
to Èhezlevel of Otis IQ scores since iÈ was eliminated under

an analysis of covariance- In terms of the hypotheses that
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etere predicted., Hypothesis 5, which relates Èo Èhe ef f i-
cacy of tesÈ conditions applies to two of the convergent

tests. Hypothesis 2 which states that order will not

effect the level of performance on convergent Èests re-
mains confirmed wíth one exception. Tn the case of
Picture Completion, the hypothesis is rejected.

D. The Díve nt Sub-scores or Just S se
Pa rns Uses o ec an

Separate analyses of variance were also done for both

sexes on each of the 28 divergent variables. In addition,
analyses of covariance were performed. Although the Otis
IQ Èest scores did have a statistically significant effect
on the level of performance on every variable, there was

no case where the main effects which were demonstrated on

an analysis of variance were changed by using the Otis as

a covariate. The main effects apparent over mosÈ of Èhe

divergent variables were those conditions under whj.ch the

divergent battery vras taken and. the effect of order. The.

two exceptions are the parameters of Inkblots, Origiriality 1,

and Just Suppose, Originality 1 where there is a main effect
of order on1y. These results are shown in Tab1es 39-66.

The main effects of conditions under which the diver-
gent "Èests" are taken, and the effect of order are remark-

ably cgnsistent over the 28.variables. There were only two

exceptions, as previously mentioned, where order only was
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Table 39

Results of Analysis of Variance for
Uses of Objects, Fluency I

Source of
Variation
Main Effects

ORDER
CONVTP
DIVRTP

2-way Interactions
ORDER CONVTP
ORDER DT\ZRTP
CONVTP DIVRTP

3-way Interactions
ORDER CONVTP

Explained

Residual

TotaI
Key:

CO}TVTP

DIVRTP

ORDER

DIVRTP

Sum of
Sguares

3. 364
2.011
0 .000
1.539

2.207
1. 317
0.491
0 .424

0.000
0.000

5.57r

Mean
Square
1 .12I
2.011
0.000
1.539

0.736
1. 317
0.491
0.424

0.000
0.000

0.796

0.056

0.066

20.L74
36.173

0. 008
27.690

L3.237
23.690
8.837
7.632

0.006
0.006

14.320

Significance
ofF
0. 001
0. 001
0.999
0.001

0. 001
0.00r
0.003
0.006

0.999
0.999

0.001

FDF

3
I
I
I

3
I
I
I

I
T

26.957

32.528

= Conditions of administration of convergent tests
= Conditions of administration of divergent tests
= Order of test administration

7

485

492

N
È
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Tab1e 40

Results of Analysis of Variance for
Uses of Objects, Fluency 2

Source of
Variation
Main Effects

ORDER
CONVTP
DIVRTP

2-way Interactions
ORDER CONVTP
ORDER DIVRTP
CONVTP DIVRTP

3-way Interactions
ORDER CONVTP DIVRTP

Explained

Residual

TotaI
Key:

Sum of
Squares
3. 373
1.984
0.000
L.57 6

2.224
1. 321
0.4 86
o .444

0. 001_
0.001

FDF
Mean
Square
L.L24
r. 984
0. 000
t. s76

0.7 4L
1. 321
0.486
0.444

0.00I
0.001

20.0L7
3s. 311
0.006

28.063

13. r97
23. 508
8.657
7 .899

0.019
0.019

Significance
ofF
0. 00r
0. 001
0.999
0.00r

0.001
0.00r
0. 004
0. 005

0. 999
0. 999

0. 001

3
I
I
I

3
I
I
I

I
I

5. 599 7

485

492

0.800 t4.237

27.245 0.056

32.844 0.067

CONVTP = Conditions of administration of convergent tests
DIVRTP = Conditions of administration of divergent tests
ORDER = Order of test administration

N
È\¡
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Table 4L

Results of Analysis
Uses of Objects,

Sum of
Squares
3.930
2.484
0.023
1.615

2.532
1. 956
0 .023
0.663

0 .008
0.008

Variance for
exibility I

Ivfean
Square
I. 3IO
2.484
0.023
I.6I5

0.844
1.956
0.023
0.663

0.008
0.008

of
F1

\

Source of
Variation
Main Effects

ORDER
CONVTP
DIVRTP

2-way Interactions
ORDER CONVTP
ORDER DTVRTP
CONVTP DIVRTP

3-way Interactions
ORDER CONVTP DIVRTP

Explained

Residual

Total
Key:

FDF
Significance

ofF
.001
.001
.999

0.001
0.00r
0.999
0. 001

0.999
0.999

0.001

3
I
1
I
3
I
I
1

I
I
7

23. 885
45.290
0.419

29 .438

15.386
3s .666

0 .420
12.083

0.141
0.141

0
0
0
0 .001

6 .470 0.924

0.055

0.067

r6.851

26 .603 48s

33.073 492

CONVTP = Conditions of administration of converçJent tests
DIVRTP = Conditions of administration of divergent tests
ORDER = Order of test administration

N
È
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Source of
Variation
Main Effects

ORDER
CONVTP
DIVRÎP

2-way Interactions
ORDER CONVTP
ORDER DIVRTP
CONVTP DIVRTP

3-way Interactions
ORDER CONVTP DIVRTP

Explained

Residual

Total
Key:

Table 42

Results of Analysis of Variance for
Uses of Objects, Flexibility 2

Sum of
Sq

3.409
L.952
0.0r9
1.610

2.L22
1.511
0.179
0.489

0.015
0 .015

5 .546

25.303

30.849

uares DF
l¡lean
Square
1.136
L.952
0 .019
r.610

0.707
1.511
0. 179
0.489

0.015
0.015

485 0.052

492 0.063

0.792 15.185

Significance
ofF
0.001
0.001
0.999
0.001

0.001
0. 00r
0.061
0.003

0.999
0.999

0.00r

F

3
I
I
I

3
1
I
I

I
I

7

2I.782
37.4t2
0.356

30.858

13.556
28.965
3.437
9.370

0.285
0 .285

CONVTP = Conditions of administration of convergent t.ests
DIVRTP = Conditions of administration of divergent tests
ORDER = Order of test administration

N
È
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Table 43

Results of Analysis of Variance for
Uses of Objects, Originality I

Source of
Variation
Main Effects

ORDER
CONVTP
DIVRTP

2-way Interactions
ORDER CONVTP
ORDER DIVRTP
CONVTP DIVRTP

3-way fnteractions
ORDER CONVTP DIVRTP

Explained

Residual

Total-
Key:

Sum of
Squares
8.4s9
4.946
0.233
3.644

5. 593
4.234
0.433
I. 068

0. 153
0. r53

L4.205

7 2.556

86. 76r

FDF
Significance

ofF
0. 001
0. 001
0. 210
0. 001

0. 001
0. 00r
0.086
0. 008

0. 3I3
0. 313

0. 001

3
I
I
I

3
I
I
1

I
I

1.864
4 .234
0. 433
1. 068

0. 153
0. 153

2.029

0. 150

0.L76

18. 849
33. 060
r. 559

24.359

L2.462
28.303
2.894
7. 138

1. 023
1. 023

13. 5657

485

492

CONVTP = Conditions of administration of convergent tests
DIVRTP = Conditions of administration of divergent tests
ORDER = Order of test administration

N
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Table 44

Results of Analysis of Variance for
Uses of Objects, Originality 2

\

Source of
Variation
Iu1ain Effects

ORDER
CONVTP
DÏVRTP

2-way Interactions
ORDER CO¡IVTP
ORDER DIVRTP
CONVTP DIVRTP

3-way Interactions
ORDER CONVTP DIVRTP

Sum of
Squares
8.768
5.858
0. 012
3. 340

5. 810
4.872
0. 065
t. 088

0. 001
0. 001

DF
Mean
Sguare
2.923
5.858
0.012
3. 340

1.937
4.872
0. 06s
1.088

0. 001
0. 001

F
Significance

ofF
0. 00I
0. 00I
0. 999
0. 001

0. 001
0. 001
0.999
0. 005

0.999
0.999

0. 001

3
I
I
I

3
t
I
I

I
I

7

2L.L02
4'2.292

0. 089
24.LLA

13.982
35.176
0.467
7 .854

0. 004
0. 004

Explained L4 .57 9 2.083 15. 037

Residual 67.L76 485 0.139

Total 81.755 492 0.166
Key:

CONVTP = Conditions of administration. of converg:ent tests
DIVRTP = Conditions of administration of divergent tests
ORDER = Order of administration

N
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Table 45

Results of Analysis of Variance for
Uses of Objects, Originality 3

Source of
Variation
Main Effects

ORDER
CONVTP
DIVRTP

2-way Interactions
ORDER CONVTP
ORDER DTVRTP
CONVTP DIVRTP

3-way Interactions
ORDER CONVTP DIVRTP

Sum of
Squares
13.135

7.585
0 .002
6.258

6.602
5.76L
0 .096
0.953

0.002
0.002

Iriean
Square
4.378
7.585
0 .002
6.258

F

23.755
41.1s4
0.013

33.952

11.939
3L.256
0.520
s.171

0.013
0.013

Significance
ofF
0. 001
0.001
0.999
0.001

0.001
0.00r
0.999
0.022

0.999
0.999

0.001

DF

3
I
I
I

3
I
I
I

I
I

7

2.20I
s.76L
0.096
0.953

0.002
0.002

Explained l-9.740 2.820 L5.299

Residual 89.395 485 0.184

lotal 109.134 492 0.222
Key:

CONVTP = Conditions of administration of convergent tests
DIVRTP = Conditions of administration of divergent tests
ORDER = Order of test adminisÈration

N
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Table 46

Results of Analysis of Variance for
Patterns, Fluency I

\

Source of
Variation
Main Effects

ORDER
CONVTP
DIVRTP

2+ray Interactions
ORDER CONVTP
ORDER DIVRTP
CONVTP DIVRTP

3-way Interactions
ORDER CONVTP

Explained

Residual

TotaI
Key:

DF
Mean
Square
0. s37
0.524
0.047
I. 105

o .462
L.275
0.092
0 .000

0 .004
0.004

11.152
r0.881

0.986
22.955

9.588
26.493
l. 907
0.000

0.082
0.082

0.028 8.900

Significance
ofF
0.00r
0.001
0 .999
0.001

0. 001
0.001
0.164
0.999

0.999
0.999

0.001

F

DIVRTP

r. 385
L.275
0.092
0 .000

0.004
0.004

2.999

23.346

26.345

3
I
I
I

3
I
I
I

1
I

0.048

0.0s4

COM/TP = Conditions of administration of convergent tests
DIVRTP = Conditions of administration of divergent test,s
ORDER = Order of test administration

7
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492
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Table 47

Results of Analysis of Variance for
Patterns, Fluency 2

\

Source of
Variation
Main Effects

ORDER
CONVTP
DIVRTP

2-way Interactíons
ORDER CONVTP
ORDER DIVRTP
CONVTP DIVRTP

3-way Interactions
ORDER CONVTP DTVRTP

Explained

Residual

Total
Key:

Sum of
Sguares

.52s

.045

.091

L.429
I. 3I8
0.093
0.000

0.007
0.007

FDF
Mean
Square
0.532
0. 525
0.045
1. 091

0.476
1.318
0.093
0.000

0.007
0.007

0.433

Significance
ofF
0.001
0.001
0.999
0.001

0.001
0.001
0.165
0.999

0.999
0.999

0.001

.5951
0
0
I

3
I
t
I

3
I
I
I

I
1

10.91s
I.O.777
0.923

22.392

9.779
27 .053
r.899
0.001

0.135
0.135

8.8883.030 7

485

492

23.620 0.049

26.650 0. 0s4

CONVTP = Conditions of administration of convergent tests
DMTP = Conditions of adminisÈration of divergent tests
ORDER = Order of test administration
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Table 48

Results of Analysis of Variance for
Patterns, FlexibilitY I

7

Source of
Variation
t'lain Effects

ORDER
CONVTP
DIVRTP

2-way Interactions
ORDER CONVTP
ORDER DIVRTP
CONVTP DIVRTP

3-way Interactions
ORDER CONVTP DIVRTP

Explained

Residual

Total
Key:

Sum of
Squares
L.723
O.8II
0.027
0.966

0.931
0.8 33
0.056
0.017

0.029
0.029

2.683

Mean
Square
o.574
0.811
0.027
0.966

Significance
ofF
0.001
0.00r
0.999
0.001

0 .001
0.001
0.238
0. 999

0.999
0.999

0.001

FDF

3
I
t
I

3
I
I
I

I
I

0.310
0.833
0.056
0 .017

0.029
0.029

0.383

r4.081
19. 891

0. 656
23.683

7.603
20.425
r.385
0 .423

0.723
0.723

9.397

19.786 0.041

22.469 0.046

CONVTP = Conditions of administration of convergent tests
DMTP = Conditions of administration of divergent tests
ORDER = Order of test administration

7

485

492
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Table 49

Results of Analysis of Variance for
Patterns, F'lexibility 2

Source of
Variation
Main Effects

ORDER
CONVTP
DTVRTP

2-way Interactions
ORDER CON\TTP
ORDER DIVRTP
CONVTP DIVRTP

3-way Interactions
ORDER CONVTP

Explained

Residual

lotaI
Key:

Mean
Square
0.548
0.684
0.014
1. 025

L2.702
15.857
0.324

23.77L

8. 671
23.622
1.936
0.033

L.249
L.249

FDF

0.403 9.338

Significance
ofF
0.001
0.001
0.999
0.001

0.001
0. 001
0.161
0.999

0.263
o.263

0.001

DIVRTP

t.L22
1.0r8
0.083
0.001

0.054
0.054

2. 818

20. 9rl
23.729

3
I
I
I

3
I
1
I

I
I

0.374
1.018
0.083
0.001

0.054
0.054

0.043

0.048

CONVTP = Conditions of administration of convergent tests
DfVRTP = Conditions of administration of divergent tests
ORDER = Order of administration

7
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Table 50

Results of Analysis of Variance for
Patterns, Originality I

^\

Source of
Variation
Main Effects

ORDER
CONVTP
DIVRTP

2-way Interactions
ORDER COIWTP
ORDER DIVRTP
CONVTP DTVRTP

3-way Inieractions
ORDER CONVTP DIVRTP

Explained

Residual

TotaI
Key:

Mean
Square
2.279
4.864
0.001
2.327

Significance
ofF
0. 00r
0. 001
0.999
0.00r

0.001
0.001
0.999
0. 999

0. 999
0.999

0.00I

FDF

3
I
I_

I

1.200
3 .442
0.119
0.000

0.059
0.059

15. 337
32 .7 36
0.010

15. 66r

8.078
23.160

0. 802
0 .002

0.395
0.395

3.601
3.442
0.119
0.000

0.0s9
0. 059

10.497

72.07L

82.568

3
I
I
I

I
I

7

485

492

1.500 10.092

0. 149

0.168

CONVTP = Conditions of adminístration of convergent tesÈs
DIVRTP = Conditions of administration of divergent tests
ORDER = Order of test administration

N(¡
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Table 51

Results of Analysis of Variance for
Patterns, Originality 2

r\

Source of
Variation
Main Effects

ORDER
CONVTP
DÏVRTP

2-way Interactions
ORDER CONVTP
ORDER DIVRTP
CONVTP DIVRTP

3-way Interactiono
ORDER CONVTP DIVRTP

Explained

Residual

Total
Key:

Sum of
Squares
5.563
3.19s
0.09s
2.529

2.228
2.L27
0.076
0.029

0.003
0.003

7 .794

FDF
Ivtean
Square
I.854
3.195
0.09s
2.529

0.743
2.L27
0.076
0.029

0.003
0.003

16.288
28.066
0.830

22.2I7

6.s24
18.68I
0.669
o.257

0 .031
0.031

Significance
ofF
0.001
0.001
0.999
0. 001

0. 001
0.001
0.999
0.999

0.999
0. 999

0.001

3
I
I
I

3
I
I
I

I
I

7

485

492

I.1T3 9. 781

55.2L4 0.114

63.008 0 .128

CONVTP = Conditions of administration of convergent tests
DIVRTP = Conditions of administration of divergent tests
ORDER = Order of test administration

N(¡
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Table 52

Results of Analysis of Variance for
Patterns, Originality 3

\

Source of
Variation
Main Effects

ORDER
CONVTP
DIVRTP

2-way Interactions
ORDER CONVTP
ORDER DTVRTP
CONVTP DIVRTP

3-way Interactions
ORDER CO}TVTP DIVRTP

Explained

Residual

TotaI
Key:

Sum of
Squares
3.992
2.081
0.028
2.083

2.270
2. Itl
0. r31
0.000

0.009
0. 009

DF
Mean
Square
1.331
2.081
0.028
2.083

o.757
2.111
0. 13r
0.000

0.009
0. 009

Significance
ofFF

12. 168
19.025

0. 253
19.049

6. 919
19.303
L.202
0.000

0.085
0. 085

3
I
I
I

3
I
I
I

I
I

0. 00r
0. 00r
0. 999
0. 001

0. 001
0. 001
0.273
0.999

0.999
0.999

0.0016.272 7

485

492

0.896 I .192

53. 044 0.109

59.316 0.121

CONVTP = Conditions of administration of convergent tests
DMTP = Conditions of administration of divergent tests
ORDER = Order of test administration

N
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Table 53

Results of Analysis of Variance
for Inkblots, Fluency I

ò

Source of
Variation
Main Effects

ORDER
CONVTP
DIVRTP

2-way Interactions
ORDER COI\IVTP
ORDER DIVRTP
COIüVTP DIVRTP

3-way Interactions
ORDER CONVTP DIVRTP

Explained

Residual

Total
, Key:

Mean
Square
0.333
0.60s
0.075
0.351

FDF

3
I
I
I

3
I
I
1

I
I

7

0.220
0.573
0.008
0.057

0.026
0.026

485 0.052

492 0.054

0.24L 4.655

Significance
ofF
0.00r
0.001
0.227
0.009

0.006
0.001
0.999
0.295

0.999
0.999

0.001

6 .440
11.706
1.448
6.795

4.2s7
11.078
0.148
r.098

0.498
0.498

0.660
0.573
0 .008
0.057

0.026
0.026

1.685

25.O82

26.767

COITVTP = Conditions of administration of convergent tests
DIVRTP = Conditions of administration of divergent tests
ORDER = Order of test administration

N
co



Tab1e 54

Resul-ts of Analysis af Variance
for Inkblots, Fluency 2

r\

Source of
Variation
Main Effects

ORDER
CONVTP
DIVRTP

2-way Interactions
ORDER CONVTP
ORDER DTVRTP
CONVTP DIVRTP

3-way Interactions
ORDER CON\,TTP DIVRTP

Explained

Residual

Total
Key:

t.676 7 0.239

Mean
Square
0. 336
0.609
0.071
0.362

F

6.483
LL.7 49
1.368
6.986

4.LL2
10.673
0.136
1.089

0. 560
0.560

4.62.L

Significance
ofF
0.001
0.001
0.24L
0.008

0.007
0.002
0.999
o.297

0.999
0.999

0.00r

0.639
0.553
0.007
0.056

0.029
0.029

DF

3
t
I
1

3
1
I
I

I
I

0.213
0.553
0.007
0.0s6

0.029
0.029

25.L37 485 0.0s2

26.8L4 492 0.054

CONVTP = Conditions of administration of convergent tests
DMTP = Conditions of administration of divergent tests
ORDER = Order of test, administration

,N)
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Table 55

Results of Analysis of Variance
for Inkblots, Flexibility I

{

Source of
Variation
Main Effects

ORDER
. CONVTP

DIVRTP

2-way Interactions
ORDER CONVTP
ORDER DÏVRTP
CONVTP DIVRTP

3-way Interactions
ORDER CONVTP DIVRTP

Explained

Residual

TotaI
Key:

IvIean
Square
0.3r0
0.62L
0.071
0.264

8.r27
L6.296
1.875
6.923

5.956
15.625
0.64s
1.095

L.4L7
L.4L7

6.238

Significance
ofF
0.001
0.00r
0. 168
0.009

0.001
0.001
0.999
0.296

0.233
0.233

0.00r

0.68I
0.59s
0. 025
0.o42

0.054
0.054

1.664

0.227
0.595
0.02s
0.042

0 .054
0.054

0.2387

485

492

FDF

3
I
1
I

3
I
I
I

I
I

18.484 0.038

20.r48 0. 041

CONVTP = Conditions of administration of convergent tests
DIVRTP = Conditions of administration of divergent tests
ORDER = Order of test administration

N
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Table 56

Results of Analysis of Variance
for Inkblots, Flexibility 2

-\

Source of
Variation
tlain Effects

ORDER
CONVTP
DIVRTP

2-way Interactions
ORDER CONVTP
ORDER DTVRTP
CONVTP DIVRTP

3-way Interactíons
ORDER CONVTP DIVRTP

Explained

Residual

TotaI
Key:

Sum of
Squares
1.020
0.684
0.063
0.305

0.718
0.604
0.0r0
0.076

0.051
0.0sI

1.789

Mean
Square
0.340
0.684
0.063
0.30s

Significance
ofF

0.00I
0.00I
O .2II
0. 007

0.001
0.001
0.999
0.169

0.264
0.264

0.001

DF'

o.239
0.604
0.010
0.076

0.0sI
0.051

0.256

0.041

0.044

F

8. 316
16.738

1. s50
7.46L

5. 850
L4.772
0.238
1. 869

L.247
L.247

6.249

3
I
I
I
3
I
t
I

I
I

7

19.831 48s

2L.620 492

CONVTP = Conditions of administration of convergent tests
DIVRTP = Conditions of administration of divergent tests
ORDER = Order of test administration

N
ct\
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Tab1e 57

Results of Analysis of Variance
for Inkblots, Origínality I

Source of
Variation
Main Effects

ORDER
CONVTP
DIVRTP

2-way Interactions
ORDER CONVTP
ORDER DIVRTP
CONVTP DIVRTP

3-way Interactions
ORDER CONVTP

Explained

Residual

TotaI
Key:

FDF

3
1
I
I
3
I
I
I
1
I

Mean
Square
1.075
2.7 4s
0.011
0.585

o .492
L.437
0.010
0.008

0.236
0.236

7 .469
r9.083
0.078
4 .063

3.422
9.98s
0.070
0.056

L.642
L.642

Significance
ofF
0.001
0.00I
0.999
0.o42

0.017
0.002
0.999
0.999

0.198
0.198

0.00r

DIVRTP

L .477
I. 437
0.010
0.008

0.236
0.236

4.937

69 .77 4

7 4 .7LL

0.705 4.902

0.r44

0.1s2

CONVTP = Conditions of administration of convergent tests
DIVRTP = Conditions of administration of divergent tests
ORDER = Order of test conditions

7

485

492
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Table 58

Results of Analysis of Variance
for Inkblots, Originality 2

À

Source of
Variation
Main Effects

ORDER
CONVTP
DIVRTP

2-way Interactions
ORDER COIVVTP
ORDER DTVRTP
CONVTP DIVRTP

3-way Interactions
ORDER CONVTP DIVRTP

Explained

Residual

Total
Key:

Sum of
Squares
3. 409
2.782
0.040
0.708

0.9s3
0.762
0.029
0 .123

FDF

3
t
I
I
3
1
I
I
I
I

Mean
Square
1. r36
2.782
0.040
0.708

0.318
0.762
0.029
0. r23

0.091
0.091

0.636

0.092

0.100

L2.309
30.134
0.435

_ 7 .674

3 .440
8.252
0.313
l. 334

o.987
0.987

6.89r

Significance
ofF
0.001
0.001
0. 999
0.006

0.017
0.005
0.999
0.247

0. 999
0.999

0.001

0.091
0.09I

4.453

44.772

49.224

7

485

492

CONVTP = Conditions of administration of convergent tests
DIVRTP = Conditions of administration of divergent tests
ORDER = Order of test administration

N
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Table 59

Results of Analysis of Variance
for Inkblots, Originality 3

Source of
Variation
Main Effects

ORDER
CONVTP
DIVRTP

2-way Interactions
ORDER CONVTP
ORDER DIVRTP
COIWTP DIVRTP

3-way Interactions
ORDER COI{VTP DIVRTP

Explained

Residual

TotaI
Key:

Sum of
Squares
2.628
I.7 47
0.337
0.s96

0.672
0.600
0 .000
0.049

0.005
0.00s

FDF
Mean
Square
0.876
L.7 47
0. 337
0.596

0.224
0.600
0.000
0.049

0.00s
0.00s

0.472

0..073

0.079

Significance
ofF
0.001
0.001
0.030
0.005

0.027
0.00s
0.999
0.999

0.999
0.999

0.00r

3
I
I
I

3
I
I
1

I
I

11. 95 3
23.836
4.601
8. r38

3. 058
8.192
0.000
0.666

0 .066
0 .066

6.4433.306

35.551

38. 857

7

485

492

CONVTP = Conditions of administration of convergent tests
DIVRTP = Conditions of administration of divergent test,s
ORDER = Order of test administration

N)
o\
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Table 60

Results of Analysis of Variance of
Just Suppose, Fluency I

ì\

Source of
Variation
Main Effects

ORDER
CONVTP
DIVRTP

2-way Interactions
ORDER CONTflTP
ORDER DIVRTP
CONVTP .. DIVRTP

3-way Interactions
ORDER CONT/TP DIVRTP

Explained.

Residual

Total
Key:

Sum of
Squares
2.055
0.727
0 .0r8
1. 406

0.259
0.L74
0.055
0.020

0.022
0.022

2.335

FDF
Mean
Square
0.685
0.727
0.0r8
1. 406

0.086
0.L74
0 .055
0 .020

0.022
0.022

0.334

Significance
ofF
0 .001
0.001
0.999
0.001

0.135
0.050
0.276
0.999

0.999
0.999

0.001

3
I
I
I

3
I
I
I

I
I

I
3
I
0

L4.73L
L5.628
0.384

30.245

.853

.7 4s
r86
428

0.470
0.470

7.L75

22.553 0.047

24.888 0.051

CONVTP = Conditions of administration of convergent tests
DIVRTP = Conditions of administration of divergent tests
ORDER = Order of test administration

7

485

492
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Table 61

Results of Analysis of Variance of
Just, Suppose, Fluence 2

Source of
Variation
Ivlain Effects

ORDER
CONVTP
DIVRTP

2-way Interactions
ORDER CONVTP
ORDER DTVRTP
CONVTP DIVRTP

3-uray Interactions
ORDER CONVTP

Explained

Residual

Total
Key:

Sum of
Squares
2.063
0.760
0.017
1. 385

0.24L
0.16 3
0 .053
0.0r7

0.034
0.034

2.338

22 .447

24.78

It{ean
Square
0.6 88
0.760
0.017
r.385

14.861
16.415
0.361

29.9J.7

r.738
3. 514
1. 138
0.377

0.726
0.726

7.2L7

Significance
ofF
0.001
0.001
0. 999
0.001

0.157
0.058
0.286
0.999

0.999
0.999

0.001

FDF

7

485

492

080
163
0s3

0.034
0. 034

0.334

0.046

0.050

3
I
I
I
3
I
t
I
I
t

0
0
0
0 017

DIVRTIP

CONVTP = Conditions of adminÍstration of convergent tests
DMTP = Conditions of administration of convergent tests
ORDER = Order of test administration

N
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Source of
Variation
Main Effects

ORDER
CONVTP
DIVRTP

2-way Interactions
ORDER CONVTP
ORDER DIVRTP
COI\TVTP DTVRTP

3-way Interactions
ORDER CONVTP

Explained

Residual

Total
Key:

+*-.t..4=,;-

Sum of
Squares
I.3IO
0. s74
0 .009
0.791

0.199
0.195
0.000
0 .001

0.029
o.029

1.537

L7 .9L2

19 .449

0.066
0.195
0.000
0.001

0.029
0.029

0.220

485 0.037

492 0.040

Table 62

Results of Analysis of Variance of
Just Suppose, Flexibility I

DTVRTP

FDF

3
I
I
I

3
I
I
I

I
I

7

Mean
Square
0.437
0.57 4
0. 009
0.791

11. 823
- 15.551

0.244
2L.428

I.794
5.268
0.004
0.034

0.773
0.773

5.947

Significance
ofF
0.001
0.001
0.999
0.00r

0.146
0.02I
0.999
0.999

0.999
0.999

0.001

CONVTP = Conditions of administration of convergent tests
DIVRTP = Conditions of administration of divergent tests
ORDER = Order of test administration

N
cn
1.0
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Table 63

Results of Analysis of Variance of
Just Suppose, FlexibiliÈy 2

-\

Source of
Variation
Main Effects

ORDER
CONVTP
DÏVRTP

2-way fnteractions
ORDER CONVTP
ORDER DIVRTP
CONVTP DIVRTP

3-way Interactions
ORDER CONVTP DÏVRTP

Explained

Residual

Total
Key:

FDF
Mean
Square
0.542
0.606
0 .005
1.095

0.084
0.180
0.041
0.02I

0.019
0.0r9

0.27L

Significance
ofF
0.001
0. 00r
0.999
0;001

0.097
0.032
0. 310
0. 999

0.999
0.999

0.001

0.252
0.180
0.041
0.02L

0 .019
0.019

r.897

r9. 335

2L.232

7

485

'492

3
I
I
I

3
I
I
t
I
I

13. s98
Ls.202
0.135

27 .475

2.L04
4. s05
1.037
0.533

0.468
0. 468

6.797

0.040

0.043

CONVTP = Conditions of administration of convergent tests
DIVRTP = Conditions of administration of divergent tests
ORDER = Order of test conditions

N\¡o
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Table 64

Results of Analysís of Variance of
Just Suppose, Originality I

r\

Source of
Variation
Main Effects

ORDER
CONVTP
DIVRTP

2-way Interactions
ORDER CONVTP
ORDER DIVRTP
CONVTP DIVRTP

3-way interactions
ORDER CONVTP DIVRTP

Explained

Residual

Total
Key:

Sum of
Squares
2.439
1.686
0.276
0.527

0.266
0 .18r
0.002
0.096

0.084
0.084

2.789

s6.798

59.587

Ivlean
Square
0.8r3
1.686
0.276
0.527

0.089
0. r8l
0.002
0.096

0.084
0.084

0.398

0.1r7

0.121

FDF

3
I
I
I

3
t
I
I

I
I

6.942
14.398
2.360
4.498

0. 756
1. 546
0.015
0. 820

0.719
0. 719

3.402

Significance
ofF
0.001
0.001
0.121
0.032

0.999
0.2L2
0.999
0.999

0.999
0.999

0.0027

485

492

CONVTP = Conditions of administration of convergent tests
DIVRTP = Conditions of administration of divergent tests
ORDER = Order of test administration

N\¡
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Table 65

Results of Analysis of Variance of
Just Suppose, Originality 2

Source of
Variation
lvlain Effects

QRDER
CONVTP
DIVRTP

2-way Interactions
ORDER CONVTP
ORDER DIVRTP
CONVTP DIVRTP

3-way Interactions
ORDER COI\IVTP DIVRTP

Explained

Residual

Total
Key:

FDF
Mean
Square
L.329
2.632
0.208
I.287

0. 120
0. 170
0.035
0.182

0.000
0.000

4.62L

0.108

0. rt5

Significance
ofF
0.001
0. 001
0. I61
0.001

0. 345
0.208
0.999
o.L92

0.999
0.999

0.001

0.359
0 .170
0.035
0. r82

0 .000
0.000

4.348

3
I
I
I

3
1
I
I

I
I

12.331
24.4L2
1.933

1r.933

1. r10
1. s73
0.322
1.687

0. 002
0.002

5.761

52.290

56.637

CON\/TP = Condit,ions of administration of convergent tests
DIVnfp = Conditions of administration of divergent tests
ORDER = Order of test administration

7

485

492

N
-J
N)



Table 66

Results of Analysis of Variance of
Just Suppose, OriginalitY 3

Source of
Variation
Main Effects

ORDER
CONVTP
DIVRTP

2-way fnteractions
ORDER CONVTP
ORDER DIVRTP
CONVTP DIVRTP

3-way Interactions
ORDER CONVTP DIVRTP

Explained

Residual

Total
Key:

Sum of
Squares
4.807
2.3L4
0 .018
2.722

I. s00
1.32r
0.198
0.01r

0.123
0.L23

6.429

FDF

3
I
I
I

3
1
I
I

I
I

llean
Square
L.602
2.3L4
0.018
2.722

0.500
1. 321
0. r98
0.011

0. 123
0. I23

0.918 7.797

Significance
ofF
0.001
0. 00r
0.999
0.001

0.006
0.00r
0.193
0.999

0. 309
0. 309

0.00r

13.602
19.645
0. 149

23.108

4.244
11. 213
1.678
0.091

L.042
L.042

57.L34 0.1r8

63.564 0.129

CONVTP = Conditions of administration of convergent tests
DMTP = Conditions of administration of divergent tests
ORDER = Order of test condítions

7

48s

492

l\){
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the main effect. Further analysis of these analyses of
variance tables produced even more consistent results
over all 28 variables.

Those who were given the four divergent tests under

formal cond,itions had higher performance levels on the

fluency, flexibility and originality scores than those

who did Èhe "testÈ" und,er. game conditions. The Èwo ex-

ceptions \dere on Inkblots, OriginatiÈy I and Just Suppose,

Originality L, where there was no significant difference

between the two conditions.

The effect of order applíed to all 28 variables in

the same way. Those groups of children who had the diver-
gent batÈery first did significantly better than those

children who had the convergenÈ battery preceding their

dívergent "tests."
Thus, Hypothesis 6, which states that schools sub-

jected to game conditions will perform at' a higher level

than schools subjected to the test conditions, is rejected.

Likewise, Hypothesis 2, which states that order of giving

the "tests" will not, effect the level of performance on

the divergent tasks, is rejected.

Levels of Means and, Scheffé tests

A further att,empt was made to examine the differences
4

in means beÈween the schools to determine which combination

of effects produced the best level of performance. Each of
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the four convergent "tests" and the seven variables on

each divergent, test was looked at.

A. The Convergent Tests

, Schef.f,€ Èests lrere performed. on each of the conver-

gent tests. For Similarities, Coloured Progressive

Matrices and the Crichton Vocabulary Sca1er ân overall

sígnificant difference between the schools was recorded,

at the required level of significance of .02, but. this

was not so for the Picture Completion test, which was

non-significant at this level with a P level of .03I.

!{hen the scheffá procedure was done to compare each

of the schools, t!'ro at a time, and to form homogeneous

subsets no such significantly different subsets were

found on SimiLarities, Coloured Ravenrs Progressive

Matrices and Picture Cornpletion. Tt¡o subsets were. found

in the Crichton Vocabulary Scale. Thus, except for

Vocabulary the Scheff6 test d,id not find that any pair

of schools had means which differed significantly for a

subset of a size in this sample.

These results with levels of means are presented in

Tables 6'7, 68, 69 and 70. Stand,ardized scores for each

school !"ere used and it should be noted that the scheffí
procedure required a range of 6.06 for a significant dif-

ferenJä to be found. Schools are ranked. for each sr:bset.

The following abbreviat.ions are used:
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Table 67

Similarities Scheffá Test Results

School Condition
Standardized
Mean Scores

50.33

50.19

50.12

50.05

49.93

49.86

49 .80

49.7L

Subset I

Note:

6

2

4

7

3

I
I
5

DG'

DT'

DGr

CG,

CG,

DT,

CT,

CT,

CT

CT

CG

DT

DG

CG

DT

DG

The Scheffá Èest did not detect signi.ficant
differences between any pairs of these schools

on this variable.

4
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Table 68

Coloured Ravenrs Progressive Matrices

SchooI Conilition

DG, CT

DT, CT

CT, DG

CG, DT

DG, CG

CT, DT

DT, CG

CG, DG

Standardized
Mean Scores

50.34

50.2L

50.06

50.03

50.02

49.87

49.78

49.63

SubseÈ I

Note: The Scheffá test did not detect significant
differences between any pairs of these schools

on this variable.

6

2

5

7

4

I
I
3

4
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lab1e 69

Picture Completíon Scheffí Test ResulÈs

Subset I

Condition

DT, CT

CG, DT

DG, CG

CG, DG

CT, DT

CT, DG

DG, CT

DT, CG

Standardized
l{ean Scores

50.26

50.24

50.10

50.03

49.93

49.98

49.78

49.70

School

Note:

2

7

4

3

I
5

6

I

The Scheffá tests did not d,etect significant
differences between any pairs of these schools

on this variable
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Table 70

Críchton locabulary Scale
Scheffá Test nesults

School Condition

DT, CT

Standardized
Mean Sêores

50 .59

50.04

50 .02

49.95

49.94

49.86

49.86

49.66

Subset t

Subset 2

2

I
7

6

4

3

5

I

CTt

CGt

DG,

DG'

CGr

CTr

DT,

DT

DT

CT

CG

DG

DG

CG

4

\
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CT = Convergent Èests

CG = Convergent games

DT = Divergent tests

DG = Divergent games

School 2 (DT, CT) is consistently at or near the ÈoP

of the list in level of performance, while School 8 (DT'

CG) consistently has a low performance. This is in line
with earlier reported results that test conditions enhance

performance on convergent tasks. School 6 (DG, CT) is aÈ

the top of the list on two of Èhe tasks confirmíng these

results, although on Picture Completion Èhis school did

relatively poorly. A Scheffá test was done to determine

whether subsets could be formed by administrative condi-

tion. T'u¡o such subsets were formed for the Coloured

Matrices and the Crichton Vocabulary scale. Those schools

which had test condiÈions had significantly higher scores

than those schools which had play conditions. No such

"condltion" subsets lt/ere found on Similarities and, Picture

Completion.

order, from a glance at the Scheffl test results,

appears to exert an effect on 1evel of performance in the

case of Similarities. A Scheffá proced.ure for order pro-

duced two subset,s with those who had the divergent tasks
4first producing the better convergent result. The excep-

tion is Schoo1 8, as seen from Table 67 , where the lower
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performance iltay have been due to the game conditj.ons.
No subsets were found on the other convergent variabres.

A Scheffé procedure was done to determine whether

the conditicins under which the divergenÈ tests hrere taken

influenced the convergent test resurts. No such subsets

were found, on any of the convergent tests, although Èhe

covariance analysis of the crichton vocabulary Èest in
Table 38 had found such an effecù. rn that latter anarysis
it, was found that doing the divergent tasks under Èest

conditions enhanced the performance on the vocabulary

test. However, the more rigorous scheffá test procedures

d.id not confirm this result.

B. The Divergent Tests

Scheffl tests were also performed on each variable
of the divergent Èests. Log transformed scores were used.

The }pvel of significance chosen was .02 which meanÈ that
in order for significantly different, subsets Èo be selected
a range of 6.06 was required. On all 2g variables a sig-
nificant F value was record.ed and on 25 of the variabres
signif icantly d,if ferent subsets hrere found. The three ex-

I
ceptions were for Fruency I and Fluency 2 on uses of objects
and originality 1 on Just suppose. Tabres 7L to 99 present

the subsets on each d.ivergent variable. Log transformed
4

mean scores are given. The administrative procedure is
abbreviated in the following way:
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Uses of Objects, Fluency 1
Scheffé Test Result,s

Table 7L

Schools Condit,ions

DT, CT

DT, CG

DG, CT

cG, cT
cG r. DT

DG, CG

CT, DT

CT, DG

Schools Cond.iti,ons

Table 72

Uses of Objects, Fluency 2
Scheffè Test Results

Log Transforrn
Mean Scores

I. 4I

L.24
1.18
r.18
1.16
1.13
1. 11

L.02

Log Transform
Mean Sêores

,L.42

L.25
1.18
1.18
1.17
1.14
1.13

L.02

Subset I

Subset 2

Subset 3

Subset I
Subset 2

Subset 3

2

I
6

3

7

4

I
5

2

I
6

3

7

4

t
5

DT

DT

DG

CG

CG

DG

CT

CT

CT

CG

CT

DG

DT

CG

DT

DG

,

,

,

f

,

,

t

t
4
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Table 73

Uses of Objects, Flexibility t
Scheff6 Test Results

Subset I
Subset 2

Subset 3

Subset I
Subset 2

Subset, 3

Schools Condítions

DT, CT

Log Transform
Mean Score

L .23

1. 04

L.O2
0.99
0. 98

0.97
0.97

0.79

Log Transform
Mean Score

L .32

1. 14

L.L2
1. 09

r.08
1.06
1.05

0.92

2

6

I
7

3

I
4

5

DG

DT

CG

CG

CT

DG

CT

,

,

I

,

,

,

,

CT

CG

DT

DG

DT

CG

DG

Table 74

Uses of Objects, Flexibility 2
Scheff6 Test Results

Schools Condit.ions

2

I
6

3

7

I
4

5

DT

DT

DG

CG

CG

CT

DG

CT

CT

CG

CG

DG

DT

DT

CG

DG

f

,

f

f

l

,

I

,
4
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Table 75

Uses of Objects, OrJ-ginality 1
Scheffé Test Results

Subset I
Subset 2

Subset 3

Subsêt I
Subset 2

Subset 3

School Condition
Log Transform
Mean Score

0.97

0.62
0 .60
0 .57
0 .53
0.51
0.50

0.33

Log Transform
Mean Score

L.27

0.99
0 .95
0.92
0.88
0.87
0.83

0.61

2

6

I
7

3

4

I
5

DT

DG

DT

CG

CG

DG

CT

CT

CT

CT

CG

DT

DG

CG

DT

DG

,

,

,

,

f

,

,

,

Table 76

Uses of Objects, Originality 2
Scheffé Test Results

School Condition

DT, CT2

6

8

7

3

4

I

5

DG

DT

CG

CG

DG

CT

CT

,

f

,

,

,

,

,

CT

CG

DT

DG

CG

DT

DG

4
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Tab1e 77

Uses of Objects, Originality 3
Scheff6 Test Results

School Condition

DT, CTSubset I
Subset 2

Subset 3

Subset I
Subset 2

School Condition

Log Transform
Mean Score

L.44

L.L2
1.11
1.07
0.97
0.97
0.96

0.69

Log Transform
Mean Sêore

1.31

L.20
L.20
r.19
L.14
L.L2
1. 07

1. 06

2

I
6

7

3

4

1

5

DT'

DGt

CG'

CG'

DG'

CT,

CG

CT

DT

DG

CG

DT

CT, DG

Table 78

PatÈerns, Fluency I
Scheff6 Test Results

2

6

7

8

3

I
4

5

DT,

DG'

CG,

DT,

CG'

CTr

DG'

CT'

CT

CT

DT

CG

DG

DT

CG

DG

4
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Table 79

Patter4s, Fluency 2
Scheffé Test Results

Subset I

Subset 2

Subset I

Subset 2

SchooI Condit,ion
Log Transform
Mean Score

1..31

L;'20
L.20
1. 20

1.15
1.13
1. 07

1.06

Log Transform
Mean Score

L.2L

1. 14

1.13
1.11
1.05
1.05
1.01
0.98

2

6

7

I
3

I
4

5

DT'

DG,

CGt

DTt

CG'

CTr

DG,

CT,

CT

CT

DT

CG

DG

DT

CG

DG

Table 80

Pattern-s, Flexibility I
Scheff6 i""t Results

School CondiÈion

DTr2

8

6

7

3

I
4

5

DT,

DG,

CG'

CG,

CT,

DG'

CT'

CT

CG

CT

DT

DG

DT

CG

DG
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Table 8t

PatÈerns, FlexibiLlty 2
scheffd Test Resultè

Subset I

Subset 2

Subset I

Subset 2

Subset 3

SchooI Condit,ion
Log Transform
Mean Score

L.25

. 1.17
1. r6
t. 14

1.09
1. 08

r.03
1.00

Log Transform
Ivlean Score

r.00

0.81
0.80
0.77
0 .66
0 .65
0 .58

0 .50

2

8

6

7

3

I
4

5

DT,

DT'

DG'

CG,

CG,

CT'
DG'

CTr

CT

CG

CT

DT

DG

DT

CG

DG

Table 82

Patterns, Originality I
Scheffá Test Results

School Condition

2

6

I
7

4

3

1

5

DT,

DG,

DT,

CG'

DG,

CG'

CT,

CT'

CT

CT

CG

DT

CG

DG

DT

DG

4
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Patterns r- Originality 2
Scheffé Test Results

Table 83

Condition

DT,

Log Transform
Ivlean Score

1.35

L.L7
L.L7
L.L2
1.04
1.03
L.02

0.91

Log Tränsform
Mean Sêore

L.47

I .31
r.31
L.29
1.19
r.17
1.16
1.09

SchooI

Subset I
Subset 2

Subset, 3

Subset I
Subset 2

Patferns
Scheff

Table 84

,e
Originality 3
Test Results

2

6

I
7

I
4

3

5

DG'

DT,

CG'

CT,

DGr

CG'

CT,

CT

CT

CG

DT

DT

CG

DG

DG

School Condition

2

I
6

7

3

I
4

5

DT,

DT,

DG'

CG'

CG,

CT,

DG'

CTr

CT

CG

CT

DT

DG

DT

CG

DG

4
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Table 85

fnkbloÈs, Fluency 1
Scheffl Test nesults

Condition
Log Transform
Mean Score

Subset I

Subset I

School

School

2

6

7

I
4

t
3

5

DTt

DG'

CGr

DT,

DG,

CT,

CG'

CT,

CT

CT

DT

CG

CG

DT

DG

DT

1.31
L.28
I.24
L.22
L.L7
L.L7
1.1s
1.14

Note: The Scheff6 test did not deÈect significant
differences between any pairs of these schools,
on this variable.

Table 86

Inkblgts, Fluency 2
Scheffè Test Results

Condition

DT, 1.3r

DG,

CG'

DT,

DGr

CTr

CG'

CT'

The Scheffe test did not detect significant
differences between any paj-rs of these schools,
on Èhis variable.

2

6

7

I
4

1

3

5

CT

CT

DT

CG

CG

DT

DG

DT

Log Transfonn
Mean Score

L.27
L.24
L.22
L.L7
L.L7
1.1s
1. 14

4

Note:
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Tab1e 87

Inkblots-, Flexibility I
Scheffri Test Results

Subset I

Subset 2

Subset I

Subset 2

School Condition

School Condit,ion

DTt

Log Transform
Mean Score

L.2L

1.18
1. 14

1.1r
1.09
1.06
1.05
1.04

Log Transform
Mean Score

r.25

L.2L
r.18
1.15
1.11
1.09
1.08
1.08

2

6

7

I
4

I
3

5

DG

CG

DT

DG

CT

CG

CT

CT

CT

DT

CG

CG

DT

DG

DG

f

,

,

f

t

,

,

Table 88

Inkblots,, Flexibility 2
Scheffé Test Results

I

2

6

7

8

4

I
5

3

DT,

DG,

CG'

DTt

DG'

CT'
CT,

CG'

CT

CT

DT

CG

CG

DT

DG

DG

4

j

¡

ì

I

i
1

it"
]9

1
,l

4
lr
I
i
t'
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- Table 89

Inkblot,s,_ Originality I
Scheffá Test ResulÈs

S'ubset I
Subset 2

SubseÈ 1

Subset 2

School

2

6_
7

I
4

3

I
5

DT

DG

CG

DT

DG

CG

CT

CT

CT

CT

DT

CG

CG

DG

DT

DG

CondiÈion
Log Transform
Mean Sêore

1.09

1.09
0. 93

0. 93

0.90
0.82
0.79
0. 78

Log Transform
Mean Score

1. 63

1.58
L.52
1.48
L.44
L .44
1.40
1.39

f

,

,

I

,

,

,

t

fnkblots
Scheff

Table 90

,6 Originality 2
Test Results

School

2

6

I
7

4

I
5

3

Condition

DT,

DG,

DT,

CG,

DG,

CT'
CT,

CG'

CT

CT

CG

DT

CG

DT

DG

DG

4
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Table 91

Inkblots, Originality 3
scheffá tesL Results

SchooI Condition
Log Transform
Mean Score

1.63

1.58
L.52
1.48
L.44
L. 44

1.40
1. 39

Iog Transform
Mean Sêore

1. 14

1. 08

1.04
1.01
0.99
0. 96

0.93
0.93

Subset I
Subset 2

Subset'I

Subset 2

2

6

I
7

4

1

5

3

DT,

DG,

DT,

CG'

DG,

CT,

CT'
CG'

CT

CT

CG

DT

CG

DT

DG

DG

Table 92

Just Suppose, Fluency I
Scheffá Test ResulÈs

School CondiÈion

2

I
7

6

I
4

5

3

DT,

DTr

CG,

DG'

CT,

DGr

CT'

CG'

CT

CG

DT

CT

DT

CG

DG

DG

4
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Table 93

. Just Supp-ose, Fluency 2
Scheffé Test ResulÈs

Subset 1

Subset 2

Subset I
Subset, 2

SchooI Condition

DT

Log Transform
lvlean Score

1.14

1.09
1.04
1.01
0.99
0.97
0.93
0.93

Log Transform
Mêan Score'

0.99

0.92
0.91
0 .90
0. 87

0.86
0. 82

0. 81

2

8

7

6

I
4

5

3

2

I
7

6

I
4

3

5

DT

CG

DG

CT

DG

CT

CG

,

,

,

I

,

,

,

,

CT

CG

DT

CT

DT

CG

DG

DG

Tab1e 94

Just Suppose, Flexibility I
Scheffd Test Results

SchooI Condition

DT

DT

CG

DG

CT

DG

CG

CT

CT

CG

DT

CT

DT

CG

DG

DG

f

,

,

t

,

I

,

I

la
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Table 95

Just, Suppose, Flexibility 2
Scheffé Test Results

Subset I

Subset 2

Sübset I

Note:

SchooI Condition
Log Transform
Ivlean Score

1. 07

L.O2
0 .99
0.96
0.93
0.91
0.89
0.88

Log Transform
Mean Score

0.53
0.40
0.38
0.37
0.34
0i.33

0.28
0.27

2

I
7

6

I
4

3

5

DT,

DT,

CG,

DG,

CT'

DGr

CG'

CT'

CT

CG

DT

CT

DT

CG

DG

DG

Table 96

Just. Suppose, Originality 1
Scheffé Test Result,s

School Condition

2

6

8

4

1

7

5

3

DT'

DG'

DT,

DG'

CT'

CG'

CT'

CG,

CT

CT

CG

CG

DT

DT

DG

DG

The Scheffá test did not detect significanË
a differences between any pairs of these schools,
on this variable.
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Table 97

ilust Supposg, Originality 2
Scheffí Test Results

Subset I
Subset 2

Subset 1

Subset 2

Suo..set 3

School

2

6

I
4

I
7

3

5

Table 98

Just Suppole, Originality 3
Scheffé Test Results

CondiÈion

DT, CT

Log Transform
Mean Score

1.10

0.98
0.98
0.94
0.94
0. 89

0.81
0. 78

Log Transform
Mean Score

L.25

1.13
1.11
1.08
1.03
L.02
0.93

0 .86

DG'

DT'

DG,

CT,

CG'

CG,

CT'

CG'

DG'

DT,

DG,

CT,

CGr

CT,

CT

CG

CG

DT

DT

DG

DG

CT

DT

CT

CG

CG

DT

DG

DG

School Condition

DT,2

7

6

I
4

I
3

5

4
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CT = ConvergenÈ test
CG = Convergent game

DT = DivergenÈ test
DG = Divergent game

The, best performance on all the divergent variabtes
comes consistently from School 2 (DT, CT), which in most

cases forms a subset of its own, significanÈly different
from the other seven schooLs. Most generally, Èhe poorest

performance comes from School 5 (Cf, DG) which, in many

cases, also forms a subseÈ of it,s own. School 3 (CG, DG)

has also a consistently low performance. These findings
suggest that test cond.itions enhance performance on

divergent tasks and. that order exerts an effect. To do

the convergent battery first seems to impair performance

on Èhe d,l.vergent tasks, whereas Èo do the divergent battery
first seems to enhance performance. Taking all 2g variables
into account, two groups ôf four can be distinguished,.

(a) Schoo1 2 (DT, CT)
(Þ) School 6 (DG, CT)

(c) School I (DT, CG )

(d) School 7 (CG, DT)

(e) School 3

(f) Schoo1 4

(g) School I
(h) School 5

,t

(cc,
(DG'

(CT,

(CT'

DG)

cc)
DT)

DG)
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A sÈrong influence of order can be seen in the fact

that three of the top four schools had the divergent

battery first and three of the lower four schools had the

convergent batÈery first. School 7 (CG, DT), which did

well, had the d,ivergent b-attery under t,est conditions.

School 4, which is among the poorer Performers had the'

divergent battery under game conditions. Indeed, three

of the four best schools had the divergent battery under

tes.t conditions, and the other school of this grouP'

School 6, had the divergent bat,tery first, although under

game conditions. Three of the four lowest schools had

the divergent battery under game conditions and the other

school of this group had the convergent battery under

tesÈ conditions first. This suggests a strong condition

as well as order effect.

FurÈher Scheffá procedures were done in order Èo de-

t,erminè the inftruence of Èhe three experirnental condiÈions

in terms of order, condition und.er which the divergent

tasks were taken and the condit.ions under which the con-

vergent "tests !ìtere taken.

When the effect of order was considered, subsets were

formed on all 28 variables, with those schools having the

divergenÈ battery first having the higher performance

level.r Subsets $rere formed on 26 of the variables when

condition became the dependent. variable with those doing
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the divergent battery under test conditions having the

higher score. The two exceptions, where no subsets were

formed, qrere Inkblots, Originality I and Just Suppose,

Originality I, but even here the higher scores came in

the schools which had the formal conditions.

No subsets were formed when the condition under

which the.convergent Èasks were taken was considered,

although on all variables those schools having test

cond,itions had the higher scores.

Interaction Variables

Several interaction effects were found on both the

convergent and divergent variables.

Tab1e 31, which shows the analysis of variance re-

sults for the average convergent score shows that there

is an interaction between the condition under which the

d.ivergent test was Ëaken and the condition under which

the convergent test r,ras taken, a two-vray interaction be-

tween the dívergent task condiÈion and order and a three-

way interaction between these three variables. On examina-

tion of the breakdown table it is seen that the main effect

of test conditions applies to only three of the four

schools having this test regime. The school which diverges

is School 6 (Dc, CT). Schoo1 4 (DG, CG) which has play
4

cond,itions for the convergent tasks has the higher score.

Thus, iÈ would seem that where divergenÈ tasks taken under
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play cond.itions precede the convergent tasks, performance

on the convergent tasks will be relatively high even if

the latter is taken under game conditions. On the other

hand, if the divergent tasks taken under game conditiong,

precede convergent tasks to be taken under test condi-

tions overall performance will be lowered. Furthermore,

dÍvergenÈ assessment under formal conditions preceding

convergent tasks under game condiÈions interacts to inhibit
performance on the latterr âs seen in School I (DT, CG).

This result means that fÍypothesis 2, which states that

being subjected to two tlpes of conditions will noÈ effect

the level of performance on convergent tests, is rejected.

The average convergent scores in ranked order are

presenËed in Table 99. Values are presented as corrected

standardized means

To re-emphasize, Schools 4 and 6 differ due to the

fact that although both have divergent games preceding the

convergent battêry, School 4 has convergent games and

Schoo1 6 has convergent tests. The order x convergent

interaction is also seen in the very significant differ-

ence between Schools 2 and I where both have divergent

tests preceding the convergent baÈtêry, but whereas School 2

has convergent tests, School I has convergent games. Thus,

if thd divergency type is formal and precedes the convergent

battery, better performance is gained by having formal
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Table 99

Average Convergent Scores of
Each School in Ranked Order

Schoo1 2

School I

School 5

School 4

(DT, CT)

(cr, DT)

(cr, DG)

(DG, CG)

l"lean

+.39

+. 30

+. 11

+. 10

+.02

+.01

-.20

-.58

School 6

School 7

Schoo1 3

School I

(DG, CT)

(cG, DT)

(cG, Dc)

(DT, CG)

4
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rather than informal convergent conditions.

These explanations do not apply when each convergent

task is taken into consideration. In Èwo of the result,s'

School 6 (DG, CT) has the highest score (Tables 67 and 68),

implying that the divergent game conditions preceding the

convergent tasks enhances performance on specific conver-

gent, tests. The principle, that formal testing of diver-

gent thinking preceding convergent performance und,er

game conditions inhibits convergrent thinking, still applies

for School I (DT, CG) has a consistently low performance

Ievel.

A tr^ro-vray interaction between the condiÈions under

which the convergent test was taken and the effect of

order is seen to affect the average divergent score in

Table 32. An examination of the breakdown table provides

the explanation. The main effects on the average diver-

gent score were order and condition, with higher performance'

found on ttrose schools who had the d,ivergent tasks f irst,

and d.id Èhe divergent tasks under È,est condiÈions. There

is no interaction between these two variables on the

average divergency score. The aberrant schools not fiÈting

this scheme are School 7 (CG, DT) and School 4 (DG, CG) '
and to a lesser extent School 1 (Cf, DT), and School 6

(DG, cr) .

School 7 (CG, DT), which is amongi the top scorers had
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the divergent batt,ery under test condÍtions as did School I
(Cf, DT). Both these schools had the divergent battery
preceded by the convergent battery which, as hre have seen,

darnpens d,ivergent scores. However, this interaction effect

suggests that if the convergent battery is taken under game

cond,itions this has a less inhibitory effect on divergent

thinking than íf the convergent tasks are given under test

conditions. The difference in performance between Schools 4

and 6, both of which had the divergent battery preceding

the convergent battêry, a feature which enhances divergent

scores" but also took the divergent battery under game

conditions, is due to the differences between the schools

other than the experimental dependent variables. However,

the results attained, in these interact,ions suggest that

Hypothesis 4, which states Èhat being subjected to two

types of conditions will not effect the level of performance

on dívergent "testsr " is rejected.

The average divergent scores in ranked order are pre-

sented in Table 100. Values are presented as corrected

standardized means.

The interaction between order of taking the "tests"
and the conditions under,which Èhe convergent "tests" are

taken Ls the most common interaction among the divergent,

variabl-es seen in Tables 39 Èo 66. The interaction between
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Table I00

Average Divergent Scores of
Each School ín Ranked Order

School 2

School 6

School 7

School I

(Dt, cr)
(DG, CT)

(cG, DT)

(Dt, cG)

Mean

+.8I

+.11

+.10

+.10

-. 13

-.2L

-.27

-.57

School I

School 4

School 3

School 5

(cr, DT)

(DG, Cc)

(cc, DG)

(cr, DG)

a

4

303



order of taking the "tests" and type of condition for

the divergent "tesÈ" is of the form that better perform-

ance occurs if the divergent task is taken under "test"
condit,ions and precedes the convergent task. The inter-

action between type of, condítion for the convergent "test"
and. Èype of condition: for Èhe divergent "test" seen on

Uses of Objects is explained by the fact t,hat if conver-

gent tasks preced,e the divergent tasks, the inhibiÈory

effect of convergency is less if those tasks are given

under game cond.itions, and d,ivergent performance is und,er

test conditions. Thus, School 7 (CG, DT) does much better

than School 5 (CG, Dc). This strengthens the rejection of
Hypothesis 4.

fntercorrelation Results

By means of a regression analysis wi.th the average

convergent score 'as the const,anL and the average divergent

score as the d.epend,ent variable, correlation coeffj.cients

between these two scores were computed to d.etermine wheÈher

convergent and divergent thinking were significantly re-

lated, and whether this relationship changed with different,

experimental procedures. Therefore, correlations were

computed for each school. These results are presented in

Table 101.
4

An analysis of variance of these results within each

school revealed that at the .02 level of significance only
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Tab1e 101

Correlation Coefficients of Average
Convergent and Divergent Scores

SchooI Cond,itions
Correlation
Coefficient (r)

.23

.01

.24

.29

.37

.34

.L2

.35

I
2

3

4

5

6

7

I

CT'

DT'

CG'

DG'

CTr

DG,

CG'

DT,

DT

CT

DG

CG

DG

CT

DT

CG
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those correlation coefficients or r values in School 5

(CT, DG) , School 6 (DG, CT) , and School 8 (DT, CG) were

significant. Thus, only i¡r these three schools were con-

vergent and divergent thinking significantly related. In

the remaining schools, Èhe r values were not significant;
i.e., convergent and d.ivergent thinking were not signifi-
cantly related,.

It is noteworthy ÈhaÈ these Èhree schools, which

showed a significant relationship between convergency and

divergency had a "mixed" set of conditions; i.ê., had

their convergent tasks und.er one set of conditions and,

their d,ivergent Èasks under another set of conditions.

There was one case of "mixed" conditions where this was

not sor namely, School 7 which had the procedure CG, DT.

In this schoolr âs in the schools which had aIT test or

all game conditions, convergent and, d,ivergent thinking
are relatively independent.

Thus, for the greater part, HypoÈhesis 7 is rejected.
Although there is some variation, according to condition,
in the relationship between convergent and divergent "testsr "

the correlaÈions Írere not hi-gh when both "tests" were

taken under formal conditions3 Rather they were low.

Similarly r values were low und.er both game condiÈions.

The prédicÈed "Iolt¡estr! r vaf.ue between convergent and diver-
gent thinking was for the procedures CT, DG orDG, CT.
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Both produced significant r values and the conditions

CG, DT prod.uced a very low r value of .L2.

The lowest r value of .0I was computed for Schoo1 2

(DT, CT). This compares with the r value of .23 for

School I (Ct, DT).

The difference in values between some schools having

the same set of conditions seems substantial enough to

claim that order of testing may affect. the relationship
between convergent, and divergent thinking. A d,ifference

occurs between School 7 (CG, DT) and School I (DT, CG)

where in Èhe former the two variables are independent and

in the latter they are relaÈed. The difference between

SchooL l and School 2 is also noteworthy. In contrast,
Èhe r values are very similar between School 3 (CG, DG)

and, School 4 (OG, CG). Similar r values also occur be-

tween School 5 (.CT, Dc) and School 6 (Dc, CT). Thus, in
four schools, order of testing does exist on effect. This

means that Hypothesis 8 | which states that order of giving

"tests" will not affect the relationship between convergent

and d,ivergent thinking, is rejected.
Pearson Product correlation coefficients were com-

puted between the four convergent variables, the Coloured

Progressive Mat¡iices, Picture Completion, Similarities
4

and Èhe Crichton vocabulary sca1e. In all cases the r
values between each of the variables ÌÂras significant, in-
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dicat,ing that the construct valídity of these four varí-
ables over all the different conditions is high. Table L02

present,s these resujlt,s for the eight schools combined.

The highesÈ r value of .66 occurs between the two

verbal Èests of-similarities and the Crichton Vocabulary

Scale. The lowest value of .36 occurs between the verbal

vocabulary test and the non-verbal Coloured Progressive

Matrices test.

Pearson Product correlation coefficients were also

compuÈed between each variable of each divergent test. AII

these were significant, values ranging from 1.00 between

the two fluency scores of all tests to .51 between Fluency I

and Originality I on Just Suppose.

These resulÈs are presented in Appendix F. It should

be noted that all correlations are rounded off Èo two

decimal points so that the 1.00 values actually represent

values of .995 or more. Each table represents the eight

schools combined.

These tables in Appendix F show that each variable

within any one test is extremely high, particularly so

when Fluency I is compared with Fluency 2¡ or Flexibility I

with Flexibility 2¡ or a comparison is made of the three

Originality scores.
4

!{hen each variable from one divergent, test is compared

with each variable on another divergent t,est r values are
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Table LOz

Pearson Product Correlation
Coefficients of the Convergent,

Tests for the Eight Schools Combined

CPM PC sr![ vTs

CPM

PC

SIM

vTs

1.00

0 .40

0.41

0.36

0.40

1.00

0.47

0. 55

0.41

0 .47

r.00

0.66

0.36

0.55

0. 66

1. 00

il

r Key:

CPI{ = Coloured Ravenr s Progressive Matrices

PC = Picture Completion

SIM = Similarities
VTS = Crichton Vocabulary Scale

¡L

d

I
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lower than the ones computed above, but they are all sig-

nificant. Values range from .61 between the flexibi'lity
scores of Patterns and Inkblots, Uses of Objects and Just

Suppose to .30 between the fluency scores of Inkblots and

the Originality I score of Just Suppose. Generally, r
values between fluency, flexj.bility t ot originality be-

Èween the different divergent tests lie above .40. Thus,

the const,ruct vatidity of the divergent tests is high

across different, conditions. These results are Presented'

in Append,ix G. Pearson Product moment correlation co-

efficients were computed. Results represenÈ the eight

schools combined.

Other Effects

Table 2 in Chapter IV shows the distribution of ages

(in months) "ttd Oti" fQ scores. An Analysis of Variance

was done to d,etermine whether there was a significant dif-

ference between the eight schools on these variables of

age and Otis IQ. On both variables there was a very sig-

nificant difference, well above the required probability

value of .02.

A. Age

Pearson Product moment correlations between age and'

each convergent variable revealed that there was no sig-
4

nificant relationship between age and scores on the Similar-

i.
i

t

i

I

1

rl

rf-
.E
T
.t

(

'{
T
t'
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ities, Coloured Progressive Matrices, Picture Completion

or the Crichton Vocabulary Scale. However, â9ê did affect
significantly the uncorrected average convergent scores.

Table 103 presents the r values obtained during a regres-
sion analysis of age and convergent scores. Schools are

ranked according to the magnitude of the r value.

There is a definite effect of order here as well as

convergency type. Thus, Schools I and 5 are paired as

are Schools 7 and, 3. All had the convergency Èests first
but the first pair had formal conditions, the second. pair

had game conditions. Schools 2 and 6 are paired as are

Schools 8 and 4. All had the divergent tasks first, but,

the firsÈ pair had. test conditions, the second pair game

conditions on the convergent, tasks. The chances of getting

this ord,er between Èwo variables over eight conditions is
one Ín 401000 so that this rationale formed the basis for
correcting the convergent score for age. The convergent

score for Schools I and 5 had an age correction of .13;

Schools 3 and 7 had an age correction of .06; Schools 2

and 6 a correction of -.I3; and Schools I and 4 a correc-

tion of -.27.
Pearson Prod,uct moment correlations between age and

each divergent variable prod,uced. four significant r values

on Fluçncy 2 of Uses of Objects, Originality 2 of Patterns,

and Flexibility 2 and Originality 3 of Inkblots. This
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School

Table 103

r Values Between Average
Convergent Score and Age

Conditíon r Values

I
5

7

3

CTt

CT,

CG,

CGr

DTt

DG,

DTr

DG'

DT

DG

DT

DG

CT

CT

CG

CG

.r4

.L2

.09

.02

-.10

-. L6

-.23

-.31

.13

.06

-. 13

-.27

{

t

2

6

I
4

t

\

I

3L2



seemed to be a random distribution of significant corre-

tation values for age and divergenÈ score, particularly

since there were 28 divergent variables. When the effect

of age on the "lr"t"g" divergent score by school was ex-

aminedr no rationale for correction of scores by age could

be determined so that the divergent score hras not corrected

for on this variable. Table 104 presents the r values ob-

Èained during a reg'ression ana.lysis of age and divergent

score. Again, schools are ranked, according to the magni-

tude of the r value.

B. Otis IQ Scores

Since there was a difference in IQ levels between the

eight schools covariance analyses !{ere included when each

convergent or d,ivergenÈ variable was considered separaÈ,ely.

!{hen the disiribution of scores within any one school

is examined it is seen that the IQ distribution is skewed

in most schools with very few people in the low IQ range.

This is particularly so wiÈh Schools 6 and 7. School 6,

with a total number of 63, had, a range of Otis scores be-

tween four to 64. fwenty-seven pupils had scores over 45

and there were 21 chil.dren with scores over 50. School 7

had a total'number of pupils of 69 and a range of Otis

scores between nine and 54. Ttrenty-six child.ren of this
4

sample had IQ sc.ores of 45 or more and 10 child.ren had

scores of 50 or more. The distribution of Otis scores are
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School

Table 104

r Values Betlreen Average
Divergent Score and, Age

CondÍtion

I
I
3

4

6

2

7

5

CTt

DTt

CG,

DG,

DG,

DT'

CG,

CTr

DT

CG

DG

CG

CT

CT

DT

DG

r value

.1r

.08

-. 01

-.03

-. 04

-.07

-. 08

-.30

4
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presented in the form of histograms for each school ín

Appendix H.

With respect to the relationship of the Otis IQ to

the average convergent score, reçtression analysis re-

vealed that the r value was different for each sex. For

the boys the r value was .72¡ for girls the correlation

between the average convergent score and Otis fQ was .69.

The convergent scores rdere, therefore, corrected for each

sex separately.

In the case of the rationale behind the relationship

of Otis score and average d,ivergency score, regression

analysis revealed different r values accord,ing to the

order in which such tests were t,aken. Vühere the order Ìdas

convergent tasks preceding the divergent, ones, the r value

of d,ivergency with the Otis was .19. If d,ivergency came

first then the r value was .36. These r values then be-

came the correction scores applied to the average diver-

gent. score to correct for the Otis. Such r values also

reveal the change in the relationship between d,ivergent

thinking and Ot,is IQ. Here order affects the independence

of the two variables, d.ivergent thinking being a more inde-

pendent variable when convergent "testing" has preceded its

expression. These results are summarized in Table 105.

4
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SchooI

Table L05

Correlation of Otis Score and
Average Divergent Score

Condition

I
3

5

7

2

4

6

8

CTr

CG'

CT'

CGt

D1

DG

DG

DT

DT, CT

DG, CG

DG, CT

CG, DT

r Value

.19

.36

4
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Other Correction Factors

No other correction factors needed to be made for
the convergent score. However, with respect to the

average divergent score each variable had to be log

transformed due to Èhe fact Èhat raw scores !îrere so ex-

treme. For example, the scores on Fluency 2 of Uses of

Objects ranged from I to 2041 On this particular vari-
able six pupils had a score lower than three and, there

Iâtere only three people who had a score over 85. The mean

score value was L7.40. In such circumstances it was not

surprising that the kurtosis value was 84.25. On the

Originality 1 variable of Patterns, scores ranged from 0

to 60 with 105 children having a score under two and only

Èwo peopJ-e having a score over 50. The mean raw score

value for this variable was 7.10 and Èhe kurtosis value

was 10.79. fhis was the typical pattern for all 28 vari-
ables.

In addition to t,his there was a significant d.iffer-
ence on each divergent subscore between boys and girls.

Therefore, each divergent variable was corrected for in

terms of sex gender in computing the average d,ivergenÈ

total.

These corrected scores !{ere used for the analyses of
averagé convergent and divergent scores described. in the

early part of this chapter. I{here each variable was con-
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sidered separately for statistical analysis such a rigor-
ous correction procedure did not take place. Despite

this, the s€tme major resulÈs emerge on both the average

scores and the subscores providing strong support to
the major conclusions Èo be d.iscussed in the next section.

4
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CHAPTER VI

DTSCUSSION

Levels of Performance

the major findings of this research seem well-defined,
the main results having been verified over several statis-
tical analyses. The purpose of this discussion is to seek

inËerpretations and implications of the main effects which

were 3

I

3.

For

no ordcr

nomena.

2

Children perform better on convergent

tasks under test cond,itions;

Children perform better on divergent

tasks under test cond,itions;

Order of tests exerÈs an effect on

divergent scores. Children perform

betÈer on the divergent tasks when

the divergent battery precedes the

convergent battery.

the average or total convergent score there are

effects except with respect to inÈeraction phe-

Since adjusted scores were used in these analyses
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the explanat,ions for the interact,ions can be accepted

with confidence. The interact,ion effectsr âs applied to
the convergent score imply that although children perform

weÌI on these tasks if formal administrative procedures

are given, and that preceding such testing with a divergent

task does not usually affect convergent performances, the

type of condition applied to divergent testing does. Thus,

if convergent tasks given in a formal atmosphere are pre-

ceded by divergent tasks, the best leve1s of performance

occur when the preceding d,ivergent Èest atmosphere is
formal. Overall performance on convergent tasks is lowered

if both types of condj.tions are applied. To precede formal

convergent testing with divergent games lowers the overall
conver.gent score. ff divergent games are to precede con-

vergent tasks it is betÈer to give the latter under game

cond,it,ions also.

The d,isadvant,ageous effect of preceding formal con-

vergenÈ tests with divergent games, however, does noÈ

always appty since results on certain separate convergent

"tests" Índicate that performance may be enhanced, under

such conditions. This is particularly so for Similarities
where the effect of divergent games on convergent thinking
r^ras to enhance reasoning by analogy. In contrast this par-

ticula,r regime ís extremely disadvantageous in a task such

as Picture Completion. the worst conditions for convergent
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perfonnance are those where a convergent battery to be

taken under game conditions is preceded. with formal d,iver-

gent testing. School 8, which had this procedure' had

a consistent,ly Iow performance on the convergent tests.

For the average or total divergent score as well as

most of the dívergent variables there are the two main

effects of condition and order. SurprisÍngly the inter-
action between order and condition was rare. The inter-
action effect on the average divergent score and. on most

of the divergent variables resulted from convergency

type and order. Best levels of performance occur when

dívergent "tests" Èaken under formal conditions Precede

the convergent, battery. Scores are generally lower if the

convergent battery is given first. However, under circum-

stances where the convergent tasks do precede the diver-
'gent formal testing, better resul,ts are obtained if the

convergent batÈery is given under g¿rme conditions. In

other word,s, a preceding set of convergent tasks in a Play

aÈmosphere has a less inhibitory effect on divergent think-

ing, as long as the latter is administred in a formal

atmosphere. The greatest inhibitory effect on divergent

performance is to preced,e divergent t,ests with a convergent

test batÈery given under formal conditions and then to

give Ètre divergent battery under g¿rme conditions. School 5

which had this regime had consistently low levels of per-

formance.
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Thus, to precede divergent tests with convergent

tests, has an inhibitory action on divergent thought pro-

cesses and this is exacerbated if the convergent tasks

are formally administ,ered together with the divergent,

Èasks being taken in a play atmosphere.

It would appear to be less detrimental íf the con-

vergent tasks are given in a pJ-ay-líke atmosphere and

the divergent Èests are formally administered. However,

it is better not to give the convergent battery until

afÈer the divergent tasks are given in a test atmosphere.

For both the convergent and divergent tasks, statis-

tical significance of the rankings of level of performance

was done with the Scheffá tests. School 2 had consistently

high scores and had, the highest overall convergent and

divergenÈ scores. Such a resulÈ implies that this regime

is the most advanÈageo_us; i.ê., DTr'CT

Other Scheffá test results produced less significant

subsets than would have been expected from the obtained F

values from the ANOVA which hrere highly significant. On

the divergent tasks, School 5 (Cf, DG) usually emerged as

a separate subset, having low.scores, but greater differ-

entiation ¿Ìmong the other schools was not apparent. The

explanation for this may be due to the rigorousness of the

scheffá test, itself. Since the Scheffd test is more rigor-

ous than other procedures it leads to fewer significant
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resulÈs and Schef,f6 (1959) recommended that a lower level'
of significanc.e be chosen when applying it. Had this
been done in this research a greater distinction between

the schools would have been observed.

DespiÈe this, however, very definite results are

obtained wit,h respect to order and condition. The diver-
gent thinking results are at variance with those investi-
gations reporting better levels of performance on such

"tests" under play conditions. Boersma and O'Bryan (1968),

Vernon (1971), and Hargreaves (L974, , for instance, found

divergent Èhinking scores enhanced under a play regime.

the research results on divergent thinking in the present

study agree with those of !{illiams and Fleming (1969),

Kogan and Morgan (1969), Leith (L9721 , and Channon (L974)

which fínd divergent thinking scores elevated under test
or evaluative conditions. Better performances under test
cond,itions suggests that an evaluat,ive conÈext by imposing

a mild stressful situation serves to ind.uce the optimal

arousal required to perform at one's best. It would appear

that this same alertness is not ind.uced under play condi-

t,ions where the atmosphere is relaxed and the children have

no pressure placed upon them to perform well.

However, this explanation alone is too simplified.
The prêsent research results would have merely added to
the confused, literature of contradictory evidence had. it
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not been for the introduction of Èhe variable of order
which effected performance on the d,ivergent tesÈs but,
generally, not the convergent tests. Indeed, it, is pos-

sible Èhat this strong effect of order may explain why

previous research results have varied. from one investiga-
tion to another. rn this investigation having the diver-
gent, tasks first tended to produce better results. Thus,

school 6, although having a game atmosphere, had Èhe diver-
gent battery first, and thus did better on divergent tests
than School L, which, although having formal conditions,
had the convergenÈ battery first.

The analysis of the findings, alread,y described in
this chapter, emphasize the inhíbitory effect of convergent

thinking preceding divergent thinking. The inhibition of
divergent thought processes is strongest when the convergent

assessment is under formal conditj.ons. Most previous in-
vestigat,ions into the effect of condiÈions on divergent

thinking performance, have used evaluative procedures when

giving their convergent batt,ery and have not taken inÈo

consideration this feature of order and its presumed effect
on set. In many such investigations the authors do not

specify wheÈher or not Èhe convergent battery preceded Èhe

divergent battery. Boersma and O'Bryan (1968) are an ex-

ample of where such a procedure is stat,ed. They gave the
4

convergent battery to both groups first. The group which
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had, formal Èesting throughout, CT, DT had, lower scores

than those with the regime CT, DG; however, the present

author claj-ms that since Èhis particular order depresses

divergent behaviour, the signifiance of Èheir results is
limited. If the procedure had been switched to that of
DT, CT for Group I and DG, CT for Group 2 their results
may have been ,ràry different and more in agreement with
those of the present investÍgation.

The reason that convergent thinking tends to depress

performance on a subsequent d,ivergànt task may be due to
the strbng set influence a convergent, thinking context has.

With respect to this point of set, Harris and Evans (L974)

found that college students exposed to a convergent model

showed fewer d,ivergent responses than those exposed to a

divergent mod,el. Thus, in the present investigation having

the convergent tasks first may have narrowed down the focus

of these subjects, placing them in a certain cognitive set

which they applied when the divergent tasks were presented.

The strongest convergent model would have operated, when

convergent performance was under a formal context, although

such a statement needs qualification. The influence of a

formal convergent model is most detrimental if the context

of the divergent tasks changes to a g¿rme condition. Under

these cond.itions children seemed unable to switch success-

fully from one cognitive style to another. This set is not
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apparent whe4 the convergent model is presented in a

game-like context. and the subsequent divergent sessions

are formal.

The implication of this finding is that exposure to

a convergent modetr.should. not. precede divergent tests. At

the present time elementary (and the secondary) school

students not only spend, more time on convergerit-like activ-
ities, but divergent activities. such as writing an English

essay, usually come .it"r " long session of convergent-

type tasks. The findings of this research suggest that
rearrangement of the structure of the curriculum should

occur so that the divergent activities come at Èhe beginning

raÈher than at the end of the school day.

In addition, assessments should place divergent,-like
problems before convergenÈ problems, since the problem of
order does not detrimentally affecË convergent thinking if
the convergent tasks are given in a formal context.

The findings that convergent, performance Ievels are

hÍgher in a formal context has not been previously reported

in the literature to such a major extent as in this in-
vestigatíon. Less extensive investigations, such as

I{illiams and Fleming (1969) and Channon (L974) suggested

that coillergent scores would improve under evaluative con-
4

ditions and this study provides definitive eviðence to

support that claim.
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That a formal atmosphere is best for convergent and

divergent thinking has some inÈerestíng implications for
our educational system where many of the lessons are

taken in ¿u.t informal atmosphere. Many of Èhe complex

learning skills, such as mathematics are presented to the

child,ren inítiaIly in a more game-like eont,ext. Bruner,

Jolly and Sylvia (L976) poínt out that the function of
play is

to reduce or neutralize the pressure
of goal-directed, action, the rpush''
t,o successful completion of an act.
There is a well-kno\;rn rule in the
psychology of learning, the Yerkes-
Dodson law, that, sÈates that, Èhe
more complex a skill to be learned,
the lower the optimum motivational
level required for fastest learning.
Play, thenr mêy provide the means
for reducing excessive drive and
frustration, (p. 15) .

Yet the resul.ts in the present research would, indicate
that the conditions of pray lower "the optimum motivationar
Ievel" and the optimum arousal level so that while the

anxiety level is low, performance is also at a low level.
This may also be due to the fact that a game-like atmos-

phere is. more ambiguous about what is required than the

test atmosphere. The play-like context provides less

obvious cues which the child can use Èo perform his tasks

we1f. zThe evaluative or formal atmosphere, despite the fact
that'it is more stressful than play seems to provide the

necessary unambiguous framework with sufficient reference
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points for the children to work at higher performance

levels on convergent and divergent thinking problems.

The fact that, generally, tests of convergenÈ think-
ing were not affected by order such as taking preceding

divergent Èest,s, whereas the performance on the divergent

tests was so affected, is important. It suggests that
divergenÈ thínking is a more labile ability and more

sensitive or more responsive to situational conditions.

This implies that measuring divergent thinking or in
attempting to improve divergent performance, at.tention

should be paid, to contexÈual effects. High level per-

formance of divergent thinking has to be focussed as well
as "expansive.r' PJ.ay conditions would appear to allow

the individual to attend, to too many environmental cues

and, preceding convergent tasks would appear to narrow the

focus of thought too much so that very few possible re-
sponses. can be considered.

During the literature review it was predicted that
hígh formal, high convergent children would do better under

test conditions, whereas those with a bias towards divergent

thinking would do better under play conditions. Yet in
this study children over a wide range of abilities did

both the convergent and. divergenÈ tests better in a formal
/

atmosphere indicating that Rohwerr s (1971) conclusions ap-

pear to be wrong concerning better performance of imagina-
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tive conceptual tasks under informal conditions.

The evidence further suggests that since children,

over a wide range of abiliÈies, perform bet.t,er under

formal conditions on convergent and divergent testsr both

abilities may be inherited. Sínce divergenÈ thinking,

unlike convergent thinking, was affected by order, which

was not a predicted outcome, suggests that this type of

thinking is more responsive to Èhe internal state and

condition of the organism in addition to the external

conditions of evaluation. Hence, divergenÈ, Iike conver-

gent, abitity may be inherited but whether such abilities

are expressed or not depends on the environmental context.

.An analogy from the plant kingdom seems appropriate.

Some planÈs will open and close depending on certain en-

vironmental influences; however, their ability to open and

close is inherited- Thus, although Èhe ability is inherenÈ

in the organism, its expression is d.ependent on environ-

mental factors. Similar1y with children's abilities, where

the expression of abil-it,ies depends on such factors as

arousal, reading of environmental cues, mood and emotional

state. In particular the results of this research suggest

that diyergent. thinking has a more sensitive switching on

and switching of.f mechanism where the off trigger is con-

vergen nking. Divergent thinking also appears to be

more susceptible to conditions of arousal and the intention-
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ality of the subject. frlhile on the surface Ëhis might

suggest that it is less an ability factor than a motiva-

tional one, this conclusion d,oes not follow. Nor does it
follow as explaíned above that because divergent tests
are more influenced" apparently, by expectaËions, that
divergent thinking is therefore less heritable in nature.

Scorinq Methods of the Di Tests

A great d,eal of effort went into formul-ating a scoring

scheme for the divergenÈ tests which would be both reriable
and meaningful. Many of the studies cited in this thesis
use the scoring scheme of fluency and originality of con-

tent, which $rere the variables Fluency 2 and Originality 3

in Èhis research. lilard (1969) used a different set, of
criteria for marking for fluency, particularly in his
elimination of superordinates. This was Fluency t in this
study and has been previously discussed in Chapter IV.

Torrance, through his many st,udies, has devised a flexibil-
ity scheme (e.9., Torrance, L962). Using flexibility as a
score seems important for investigating divergent thinking
since such a variable introduces the criteria of quality
of the response rather than mere response quantity. It
answers the question as to whether the subject remains

wlÈhin one set of id.eas and qreservates within that set, or
Ls able Èo shift his set and move inÈo another category.

The problem is to determine how much shifÈ is required to
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classify a person's flexibÍlity. Thus, in this investi-
gation two frexibirity scores were creaÈed to record
shifts between major categories and between more minor
shifts, such as differentiating between a response which

is characterized by movement and a response which is
characterized, by elaboration. Originality I and Z *å="
the scores recording the extent to which each subject
used co-mmon or unusual categories. This was done on a

frequency basis; i.e., in terms of how rarely each major

or minor category was used. such ""or"" have not been

used in other previous research cited in this thesis but
would seem valuabre in the sense that originarity of idea

category would seem to be essenÈial in creative behaviour.

originarity 3, on the other hand, recorded the unusualness

of the response content.

!{i.thin any'one divergent test Èhe variables are arl
very highry related and in particular there is little dif-
ference between Èhe two fluency scores, the two flexibil-
ity scores or the three originality scores. Thus, a fut,ure

investigator may choose to use the Fluency 2 score for
fluency since it is a simpler scoring method and avoid.s the
issue as Èo whether superordinates are a form of repetitÍon.
Flexibility 2 has a slightly higher correlation coefficient
with ffuenclr on the four tests, which indicates that re-
cording minor shj-fts in thought patterns is very crosely
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related to fluency and cannot properly be distinguished

from it. It would. seem sufficient in future research to

use only Elexibility L, thus recording shifts in thoughÈs

between major eategories such as animal, animal det,ail'

human and. human detail. From the three originality scores,

originality of content (Originality 3) is the most closely

related to fluency. Together with originality of minor

categories (Originality 21, these scores are very closely

related to the flexibility categories also. The origin-

ality score which differs the most from both fluency and

flexibility is originality of major category (Originality 1).

This suggests that OriginaliÈy tr may be a more usefulL 
,-i-"^t ''" t" - r t

criterion in assessing divergent thinking performance.

This new method is also a much more rapid scoring method

Èhan that of originaliÈy of content.

Construct Validity

¿

The result secÈíon described the relatively high cor-

relations which existed between each of the four divergent

tests and the four convergent tests. As would be expected

the r values between variables of the two non-verbal tests

or between variables of,the two verbal tests are higher

than when a verbal and non-verbal test are compared. This

indicates that as on verbal and non-verbal intelligence
4

tests, some different cogniÈive processes are required.

But at the same time the r values Uetween the verbal and

\
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thinking were relatively independent variables. Vüallach

and Kogan (1965) based their claim that convergent and

divergent abilities were independent on the finding Èhat

none of thei-r correlation coefficients exceeded .23.

Among Èhe non-significant correlations the highest score

was .29, which was School 4 (OC, CG) , School 3 (CG, DG)

had a correlation coefficient of .24 and School 1 (Cf, DT)

had a r value of .23. School 7 (CG, DT), was lower at .13

and the lowest was School 2 (Ot, CT) with a value of .01.

With respect Èo the first four schoots, Èhere is
little d.ifference between Schools 3 and 4, suggesting that
order does not affect the relationship between convergent

and d,ivergent thinking when both cognitive tasks are given

under pley conditions. There is also litÈle difference
between Schools Lr 3 and 4t indicating Èhat in Èerms of
Èhese three schools there is little difference in the re-
laËionship if both the convergent and divergent are given

under the same conditions, either all test or all play.

Because the r value is Iow, Ëhe predictions of Wallach

and Kogan (1965), Lundsteen (1966), Boersma and O'Bryan

(1968) and Èhis investigator, that, the correlation co-

efficients would increase between convergent and diver-
gent, thinking if only one condition rdas applied, were not

4fulfilled. However, the difference between School I
(Cf, DT) with an r value of .23, and School 2 (of, CT)
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with an r value of .01, is of sufficient magnitude to

suggest that the order of giving the tests may affect, the

relationship between Èhe two cognitive modes under formal

conditions. There is a more definitive separation of
these two abilit,ies i,ehen the divergent tests are given

first.

This s¿rme tendency ís seen when we compare School 7

(CG, DT) and School I (D1, CG). Here School I has an r
value of .36 which is statistically significant, and

School 7 has a non-significant r value of .I3. fn these

schools the interaction of these particular conditions
(game cond,itions of the convergent tasks; and formal con-

ditions of the divergenÈ tasks) with two different orders

produces two guite different. relationships. This effect
of ord,er of presentation of tests is not seen with Schools 5

and 6, both of which have formal conditions for the conver-

gent tasks and game condítions for the d,ivergent Èasks.

This is a similar experimenÈal procedure used by !Íallach

and Kogan (1965) and others who have attempted to replicate

their work, a review of which was given in Chapter IIf.
In this investigation the correlations of Schools 5 and 6

of .37 and .34, respectively, are similar to those found by

Hargreaves (L974) of .31 and higher than that found in the

stud.y 'by Vernon (1971) of .26, using a similar seÈ of con-

ditions. Under this particular regime CT, DG or DG, CT,
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the two modes of thought appear related in these

studies as it is in the present investigation.
Ilowever, in not one of Èhe schools is the correla-

tion coefficÍent noteably high. Had the numbers in each

experimental group been greater, a factor analysis wourd

have been done with the prediction after cropley (L966,

1968) and Cropley and Maslany (1969) that two oblique
second order factors wouLd, have appeared, one of conver-
gent abilities and one of divergent abi.lities. But it
is pred.icted that future analyses would reveal one first
order factor representing a large general factor (after
Cropley & l"laslany, etc.).

There may be other reasons for these relativery row

r varues between eonvergent and divergent thi4king. The

sample of 493 in the main study was carefully selected to
be a rePresenÈaÈive sample of middle-class, white Australian
children. They werer, therefore, a fairry homogeneous group

as in Èhe lifallach and Kogan (1965) study. Cropley (1966)

has pointed out that correlations between convergent and

d,ivergent, thinking tend to be lower in homogeneous samples

because of the restrict,ion of. range. rn add.ition to this
the average otis rQ in eaeh of the schoors was fairry high
ranging from 109 to 119, with a mean of ll5.

rt, is possible, therefore, thaÈ the res in each school

were of sufficient magnitud,e so that a minimum threshold
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value had, been exceeded. The threshold theory suggests

that substantial correlations between the two modes of
thought exist only at the low int,ellígence levels. Be-

yond this the relationship d,ecreases and after some

eritical value,the two become independent. The Ie levels
in each of the schools may have been high enough to lower

ùhe degree of relationship between convergent and diver-
genÈ thinking. t!. t

l.l

.:_-l

I
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CHAPTER VII

coNcLUsroNs

In terms of future research these find,ings have

several implicat,ions. The relatively low correlations
obtained between the eonvergent and, divergent tesÈs

suggest thaÈ it is not possible to sr¡bstitute one for
the other in mental assessment. The present findÍngs
would, also suggest, that if one was studying the herita-
bility of mental factors one would have to study the heri-
tability of divergent thinking separately. This is be-

cause convergent and divergent thinking abilities appear

to be reratively independent so that finding that conver-

genË ability has a large heritable component t.ells us

noÈhing with, respect t,o d.ivergent Èhinking.

Since the sample was large (493) and the experimental

procedure so comprehensive, embracing the independent vari-
abres of both conditions and order, some rather definite con-

4clusions can be stated- The investigation provides sub-
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stantial evidence to suggest that convergent and diver-
gent Èhinking assessment should take place in a formal

context. Equally important is the finding that order of
presentation of convergent and divergent stimuli will
affect the performance level on divergent tests. Diver-
gent tasks should. þrecede convergent tasks. convergent

"tests" tend to inhibit dive¡rgent thought processes. This

effect of set or order has not previousry been reported in
the convergenL/d,ivergent thinking literature. rt needs

further research, particularly to identify the mechanism

involved in the inhibitory processes of convergent think-
ing on d,ivergent tests. Then such questions arise as to
the applicability of these findings to other age and

socioeconomic aroups, particularly that of order.
The research findings on the relationship of convergent

and divergent thinking !{ere less definitive, perhaps as e/as

suggested, because of the relatively homogeneous sampre and

the high average otis re. However, the resurts did indicate
that the higher correlations were scored in those schools

where a combination of test and play conditions $rere ap-
plÌed. School 7 (CC, DT) was the exception. The lower cor-
relations came from those schoors where the same conditions
applied to all tests,. but it, is possibre that school 7 belonged

to thi'S group because convergent games may have had, some re-
semblance to the divergent tasks which followed., The greatest
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separat,ion of divergent and convergent thinking was

found with School 2 (DT, CT). School 2 had also the
highest level of per:formance on both the convergent and

divergent tasks. Thus, conveigent and, divergent think-
ing under ê DT, CT regime appears not only to be more

prod,uctive but have a richer psychological meaning in
terms of understanding these two cognitive processes.

Although overall correlat,ions between convergent and

divergent thinking are sufficient'ry row to suggest that
they may be separaÈe clusters of abilit,ies, it, was felt
that further stat,isticar anatrysis might show that there
is a more general ability underlying them both.

Convergent thinking is a more stable dependent vari-
able, being inf,luenced generafly by situat,ion and not
order. such thinking is perhaps the more crystallized and,

more organized capacity. DivergenÈ Èhinking is a more

rabile cognitive process being influenced by both order and

condition. rt is siÈuation responsive in the sense that
the subject makes an appraisal of the siËuation and. re-
sponds to the demand.. It is also set responsive in that
the preceding situation and typå of task determines the

nature of the response. Put another wây, convergent think-
ing appears as a.trait; i.e., a more stabre and predictabre

characferist,ic of behaviour. Divergent thinking appears

more of a mixture of abiliÈy (or traits) and a state, whÍch
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is a more transient mode of cognitive ad,justment made

to certain problem-solving approaches. Being influenced
by situation and set,, divergent thinking can be ,'turned,

off" under certain circumstances even in the presence of
appropriate stimuli. It can also be switched off after
producing the relevant responses if the presenting stimuri
cal1s for a convergent response. This is unlike coñvêr:
gent thinÍ<ing which, once "turned on,t tends to persist
even in inappropriate siÈuations. This could explain the

success of School 2 (DT, CT) and the relatively poor per-
formance levers of those schools where convergent thinking
preceded the divergent thinking.

This research answered the question as to what set

of adrninistrative procedures is most effective in producing

hÍgh performance levels in Grade 5 chirdren. A nentioned

earlier, quesÈions remain as to their applicability to
other age groups and tg other populations. Such popula-

tions incrude thosê from differenÈ. socioeconomic groups

and those populations outside the Australian school system.

Most imporÈantly, the question left remaining involves the

cognitive mechani-sms or processes invorved in enhancing or
inhibiting convergent or divergent thinking. Why does DT,

CT impair. convergent performance, and. CT, DG impair diver-
z

gent,poiformance? some expranations for such findings have

been given but others need to be exprored. These incrud.e

a

t"
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identifying personarity and. rnotivationar infruences, to
determine the extent to which affective componenls in-
fluence the importance of test atmosphere and order or
set on Èhe express.ion of convergent and divergent think-
ing.

The present study, though providing clear findings,
raises further questions as does most research. These

questíons seen'important because of Èhe intrinsic sig-
nificance of higher order cognitive functions. rt wourd,

seem that effectiveness of an ind,Íviduar d,epends upon the

ability to shift from convergent to divergent modes of
thinking. There are times to focus on a solution, and

there are tímes Èo focus on generating, alternatives.
Given the fact that divergent:thinking in this research

r,vas found to be more susceptible than convergent thinking
to Èhe effects of set, it would. be valuable to find out
whether children can be trained to shift easiry without
carryover effects from one mode of thinking to another.

This assumes that the underlying abilities themselves re-
main unchanged and thaÈ set deÈermined how the basic abir-
ities will be used. Further research is also needed on

the relationship between convergent and divergent abilíties
to determine how ind.ependent they are in fact.

The fact that divergent abilities were found. to be

more responsive to order effects suggests that divergent
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thinking has a more evanescent quarityr âs has been sus-
pected by Èhe use of the term creativíty. The capacity
for divergent Èhinking may be a latent maÈter for the
individuar if the proper sÈate or mental set is not
estabtrished to exercise the capacity. Broader issues

arso need research such as at,Èempting to alter the rela-
Ëive levels of convergent and divergent thinking in arts
and science student,s. The results of such training
attempts shourd also have-to be studied in relation to
the âmount of transfer to dairy life performanee as welr
as task performance in school-like situations or profes-
sional roles.

while there has been a long and productive history
of research on interlectual abiriÈies, much remains to be

done if more chirdren are Ëo be brought to a fuller ex-
pression of their latent abiriÈies. Also, the possible
shifts in mode of thinking over the adurt years need Èo

be explored. The important topics of research for the
adult years may not be so much "can rile think" but "how vre

thinkr t' or less a matter of capacities than how these

capacíties are deployed. The present research barely ù

scraÈched the surface of the nature of converEent and

d,ivergent thinking, but some of its imprications can be

seen. ¿Much remains to be rearned by extending. studies rike
the present one to studying the entire life span.
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