
aMiltiee aod skllJ.s. ;

Reseni" research hap demonstrated that both sfrLdente 
with hi^i I sQ. aKii hi rhly creative etudenta, even though 

their average I.Q, differed as much as 25 points, ahowed no 

diffe '-nceB in academic achievements. This appeajra to he 

because certain creative thinking abilities might contribute 
to certain kinds of achievement. This pezmits the creative 
atnident, who has a lower'I.Q, score to equal the performance

of his less creative but more intelligent counterpart V.

(Getzels and Jackson̂  196^)>

There has been a number of studies in which .intelli­

gence and creativity teats show a very low correlation W W  
one another, but a close relation between either one \ 

academic achievement remains an open question. Ripple and 

May (1962), Flescher (1963) and Edwards and Tyler {1965) 
foand no evidence for the conclusion that creativity in as 

closely related^to achieveaeat as is intelligence.
Thorndike (1963) pointed out that separate tests being used _ 
to measure creativity show only a slight relationship one to 
another, so that s^e creativity teats might be related to 
achievement and others migiit not, Torrance (1962) believes 

that the variation in the results between the studies 

Could have something to do with J.E. Anderson'S (i960) 

ability-gradiettt concept, wMch suggests the hypothesis 
that below some critical point (115-120) differencea in I.Q, 

are major determicers of differences in academic achievement 
S^rond this critical point, differences in creative ability
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may be more closely related to differences in achievement.
“ In a direct test of one aspect of the ability-

' gradlentconcept, Yamamoto (l96l) found that I.Q. above 
120 had no effect on the academic achievement of a highly 
creative group. Such results as lower correlations between 
creativity and academic achievement obtained from a 
haemal 1 I.Q, group (Ahrens, 1962) instead of higla-I.q. 

groups (Getzels and Jackson, 19§2;' Mostelier,: gbye ; :'
furthe- support to the Anderson ahility-gradient concept.  ̂; 

Existence of an I,ft. threshold was also contra-indicated in 

studies showing a strong correlation between measures of : 
intelligence and academic achievement for high I.Q. groups' 

(EollBnd, l)6i; mfteHef, mrcireUi (1̂ 65) found
that the relationship between creativity and achieî iaent 

was weaker than some previous studies suggested, and varied 

with the measures used. //

Hecently two studies'have focussed theiit attention 

on academic achievenent in students of architecture, 
1'unneborg and teuneborg (1969) studied students of archi­

tecture for over four years. Course grades and faculty 

ratings were taken throughout four years for 228 students of 
architecture. Four sets of variables were use} in the 
prediction: Architectural School Aptitude Test scores 5 
Architectural School Aptitide scores complemented by 18 

traditional academic predictors;the traditional battery 
alone; Architectural School Aptitude scores complemented 

by 16 biographic and interest items. They four.d that



Architectural School Aptitude scores are a poor predic 
for long term ao _*em!c success. If, however, the Arcl 

tectural School Aptitude Scores were complemented with 
academic or biographic variable a their predictive vali 
was sottewhat improved, Karlins and. others (I969) inv 

Some factors related to erohitectUral creatl'vii 

graduating architecture students, They tested If adva 
architecture students at" Erinceton IJiiiversity, and ĵist 

Hemote Associates Test as a measure of creativity, Tt 

students were independently rated oh creative ability! 
a high interjudge reliability) by two professors well 

acquainted with their work. Subjects^ performance on 

Remote Associates Test was unrelated to creativity, j 

rated architectural, creativity did not correlate with 
standard measures of academic aptitude and achieveinen 

was related to the quality of the students' indepesdei 

design projects and their performance on a spatial fa 

; test.
In summary, the conflicting evidence availabl 

demonstrates that clarification of the nature between 

dernic achiev^nent and creativity is needed* The most 
important conclusion that can be drawn on the basis 0 
abovementioned results >  that the generalizations wh 

have spjung from Getzels and Jackson and the Torrance 

about the relationship of creativity scores to academ 

achievement are rather limited* They apparently do n 

to all kinds of students, all kinds of disciplines or



Since the year 1950 national concern about our reser- 

iroir of talent and abilities has increased more and more.

This seems to be reflected in the growing quantiby of re­

search in the area of creativity. A bibliography by T.A. 

Bazik (1965) on creativity aid related problens lists ^  

4il7^ items, It covers publications up to December 19#, 
of which half of the entries are published later than 1950.
A quarter of the publications are dated i960 and later.
L.I. Martin's (1965) bibliography about psychological in-r 

vestigations into creativity covers the field from 1954 to 
January, 1965. We cannot help but notice that the field 
is rapidly expanding, making it, therefore, more aid more . 

.difficult to keep up with developments. In order to keep 

abreast of research in creativity a bibliography and analysis 

was written by Schmidt (1969) • It covers /he period from 
where Baaik and Martin left off including research and publi- 

cations in creativity up to January 1968. It consists 

of over 85? entries of which 185 are Doctor's dissertations 

end 158 are books, to mention just two items.
There is a strong inferaction between eoor»5»ie sad/'/' 

political factors and the sciences, psychology not excluded, 

Supply and dWand usueaiy takes care of itself, and cre­
ativity ceoms to be the result* of such aotitm. hoeda
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mtelllgeme teats,

pooiety.

connections, but in current
and ’'innovation”. The space race and the great need for 

discoveries and innovations in our industries have etimu- 

lated research in creativity. Becense of thie* scleh%fio
creativity has been en̂ hasised, and the queetioia arp asked 

how do we distinguish the creative seientiSt from other  ̂

scientistss Is he more intelligent? Is he more strongly

Motivated? Does he have n different personality? Id he ' -

affected by heredity, environment, or education? „ :

found its way into nearly ell spheres of society. It has been 

broadened to include the act of creation itself, 

which underlie this act, 
ative persona^ wan now seeks to isolate and nurture creativity 

and to find a criterion, so that people and/or products can 

be classified on a scale: of creativeness. S  W  

he seeks to defin e creativity# 
defined creativity in terms of
in terms of the process itself. The emphasis has been on 
identifying creativity: vy the product, but this raises More

m m

t-w' '
• u.- I '• • ' ..."



are more o
stayed unrecogiaised for many yeaze, decades or

pf human tehaviour. Many persons are
..

. '' '

In spite of the 
oontinnes hat also expands into aeveral aspac#
creative process and product, 

the basis
peer groups, and supervisors or teachers. The central 

problem here is the criterion. Artists,

physicists,
many others have been studied in this way. The biblio-

assumption tnat some 
performance on these tests, such as 

-WiiMng,

dividusl . The nsme 
assumption.

these tests, but also finding a
m e  problem here le one of W M i t y .  The eoorlng of these 
tssts raleee a Wltitude of gwetlown sre the hl^er
scorers of these testa-creative itt one field or m  many, -



' • • ••now or later? Is it really possible to use tJese teats sc?

* i predictors of creativity? If the answers to these

W- qoestioris are not positive, much of the. researd) wd^^Oti ;ti :

school children and Students has "been wasted*
Work needs to he done particularly in the vali-- 

dation of these creativity tests, and newer and better teats 
have to he developed* There are various ways in which 
tests of creativity could he validated* For prediction, the 

test method would he a follow-up study Of all the subjects I?
tested, similar to that of Terinan and his associates with 

gifted children, in'order to assess the value of 

the creativity test results in relation to- \ : ».
creative performance in, later-life. If high scorers 

were.found to have produced- more creativity than low scores, 
what other factors would have, to be taken into consideration? ,
Certainly, this method wpuld necessitate waiting many yeairuntil the 

children have become adults; records would have to be kept and 

follow-up studies made. It wotiLd not be wise v

to abandon the tests until such time as their real value could 

be determined. • Bfforts are now being made to provide 
validity by discriminating betwe<ut people on the basis of 
certain test scores and then r,etesting "them to. ascertain 

Whether these scores are related to otber cliaracteristics 

which may or may not have value as indicators of c wtivity, '

■... sesearch has' ooi»entrated'o»/8tudying-the v ' V
process not only in individuals, but also in groups. The 

highest iype of creativity can be assumed to come from out-
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ataodlng indj.viduals. The individual can be c 

caK the grouf also be creative? le this proq

group the Bannre as for the individual? Can a 

creative thah an individual? And can reseaxcl- 

ative process in individuals cause other perse 
to be more creative? These and other gnostic 

to be settled.

In general there a.e a large gap betwei 
potential of an individual and M s  creative pi

help us close the gap between the two. Keseaa 

suggest an environment wMch aaka for creative 
rewards this behaviour. In such a climate, ii 

perhaps groups, with high potential for creat; 

likely to be recognised and encouraged to use 
The practice of the past, and in too many casi 

present, making people fearful or arocious of ' 

restricting their ideas, will In most cases di 

least hinder creative behaviour.

Current Eanhasess

The array of data pertaining to creat 

analysed from many diverse points of view, R 
a wide range of disciplines have produced int 

about the creative process in terms of their 
and experience. The result is a disorganized 
unrelated insights or theories and Bcmetimea



disagreements and contradictions. Psychologists, teachers, 

scientists, engineers, 'businessmen, artists, Writers, soei- 
ologistsani theologians have contributed information re­

flecting their own particular concern. For example, the 

theologian believes creativity to be an expression of om­

nipotent or absolute power operating in the cosmos* Psy­

chologists examined the dynamics of personality and human 

behaviour. Engineers and scientists have interpreted 

- reativity as the result of implicit mental forces that are 

activated completely through conscious involvement. Artists 

and writers have looked for inspiration as it is expressed 

in the products which are created* Businessmen define 

creativity as the process of satisfying needs evolved out of 

the process of co-ordinating the functions of business es - 

tablishments. The more that is read and studied about the 
creative act, the more evident it becomes that this act is 
affected by so many complex factors as to sake it impossible 

to produce an adequate definition from one centrally located 
point of view* There are interactions between many diverse 

factors and forces. The relationship of physiological, 
psychological, sociological and physical-environment, as also 

hereditary conditions, is continuously present in any cre­

ative ability.
The growing edge of research includes new discoveries 

in creativity and related factors} it involves stsas im­

provement in Identification procedures} it includes 

research on teaching creativity or teaching creatively, which



stimulate his divergent thinking abilities and M s  origi­

nality. further research into the characteristics of the 

effective Creative teacher of tho creative student,as well as the 
teachers * training and background will very probably be required.

Identification of the potentially creative individual, 

his guidance# new methods of teaching the co-ordination and 

communication of research are areas in the process of develop* ' 

meat* It is already possible now to make some tentative 

statements in these areas, and it is hoped that, shortly# more 

definite answers can be given wMeh could help to influence

looking at the period from January 1965 to the present# 

there are certain areas in wMeh the research in creativity 
has concentrated itself in the English and other languages. 

These areas are:

1 .  A c a d e m ic  A cluevem enfc
2 .  D iv e r g e n t  'Thinking
3 .  I n te ll ig e n c e
4. Originality
5 .  P e r s o n a l i ty
6. Problem Solving
7 .  S c ie n t is t s
8 .  ' 'T ea ch in g  C r ea tiv ity
9  „ C r ea tiv ity  T h e o r ie s
10. Measurement
11. ' ... Tests .. .. .. .
1 2 .  R e s e a r c h  co n d u c ted  $'n o th e r  than  B n g lis h

sp ea M n g  countries.



Beginnings have also 'been made in cuch areas as 

ereativi-by and mental illness} • - tareattidLlgr and. the ex'M̂ oal? 

creativity in monlreya; creativity and hypnosis; its relation; 
to extra-sensory perception, to psychedelic agents, and to 

L,S.I), and other drags* Mich of the research hajft "been done at 
institutions of higher learning. -Shis is clearly illustratad 
by the multitude of master and doctoral dissertations not to 

mention other publications.
It might be of some value to mention what effect 

creativity studies have had in South Africa.
1. Shapiro (l$68) studied the creative research 

scientists. He found a) definite evidence of validity for 

the battery of predictor tests used in his study and support 

for the idea that there are at least quantitative, if not 

qualitative, personality differences between hi.|̂i £ d low 

creative scientists; b) that scientists assess their own 
personal behaviour and personality characteristics more 

accurately than do supervisors; >) that there was also no 

relation between creativity and intelligence scores.
2. ShmukLer (1966) investigated creativity factors 

in high school children. She administered tests of creativ­

ity which were used and developed by Shapiro (196&) and
a) by factor analysis demonstrated that three of Guilford’s 

hypothesised factors of creativity; sensitivity to problems, 

fluency and originality emerged and were independent of 

both the factor of intelligence and that of aoddeoic aeMeve-
oert; b) that there was sonre correlation tNjtween
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Intel''̂ gence and creativity up to a. cut-off point of an 
I.Q. of approximately 110, beyond vhich creativity mid 

I.Q. were no longer related; c) that self-ratings on 

p^sonalit'/ variables, accepted as related to creativity* 

we’’ -ttively related to creativity scores; d) . that .

V joij.c achievement and teachers' ratings' w e M  rnt re­

lated to creativity scores.

5.
between creativity, intelligence and academic achievement.

Be found a) that school subjects ah5j, mental age corre­
late highly, but no significant correlations were found 
between these and any of the creativity variables, with 
the exception of Word Association; b) that Torrance tests 
correlated highly with each other and with the creativity 

factors but creativity and intelligence appeared to be in­

dependent of each other.
|

4. Swart (1967) informed the the
importance of creative thinking in a series of five talks 

broadcast by the English Service of the South African r^.
broadcasting Corporation. The content $f these talks J \

\ t;.covered "awakening our imagination", "using our imag­
ination”, "encouraging our imaginations'5, "overcoming 

negative approaches" and "our imagination end the future".
5, Games' (1970) pragr ,Uc aim was to work towards 

a test oy hattery of tests for the selection of mne Arts 

students at a university. She attempted to establish



which were chosen as representing sose of the more promising 

approaches to the fields accordingly first year students* 

fourth year students and artists were tested* The tests 

Which were suggested by me: the Preeonsciotts Activity Scale, 

the Making Symmetric Designs (Dim), and the Seeing Faults 

test (Dm) emerged as significant predictors of some of the 

criteria of the first year students * However, the results 

suggest ua* the relationships between creativity, criteria ; 
and later perfonaance are rather more complex. ;

South Africa is becoming creativity-conscious but a 

great deal needs to be done to overcome traditional thinking 

and to place creative thinking ability in its proper posit** 
ion so that this country is able to use its potential to. 

the fullest#
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F O R M U L A T I O N  O F  H Y P O T H E S E S  V

: The main assumption which underlies this investi­

gation, 1b that students of architecture can he diviSQi into 

"high creative" and "low (less) creative" graupS;;.;,v:.̂ ‘ 

according to test scores and that each group has a ’ V
different personality profile*

Six hypotheses have been made and these will he /  ̂̂ ^
dealt with in greater detail in this chapter. The dia- 

Cttssion will concern itself with theoretical and e^erimehtSX 
Studies which did help to formulate these particular hypo­
theses, insofar as ther have hot "been dealt with in dWiser

The theoretical implications for each particular 
hypothesis cannot be seen as a separate entity since they 

frequently refer also toother hypotheses. The overlap; is 

extensive, and the six hypotheses have tc be seen as inter­

dependent to some degree.  ̂ ’

I. PIBST HIPGTBESIS: TEAT FIBto-DEPENDEim Ss ABB LESS

(SBATIB T H B  $T$l6lHmBEmST Sn, 
In the preening disoussion in Shapter II under the 

sub-heading of lield-Indetieiaience-PetieMenofe and Creativity 

noted that Within and associates (1968) did most of 
' the theoretical and practical research in the area of field- - ■



indapendence - dependence and that some theorizing has been  ̂

dene to conneet creativity with field-independehce ~ depehdehee*
We saw that the possible interaction between creativity 

ana fleld-independence bad been almost overlooked* It is hard . 
to understand why this has happened since the literature contains 
many statements that creative individuals perceive the world 

differently from others* Similarly Witkin and associates(19&2) 

showed a relationship between field^independence and intelligehee> 

but negleoted to mention the neighbouring topic creativity, \- 

Among the studies mentioned in Chapter IX which tackle the 

problem systematically only the one of Spotts and Mackler(l967)/f 

is worthy to be considered in more detail,

Spotts and Mackler (1967) gave 1)8 undergraduate 
university students a battery of tests consisting of intell­

igence, creativity and field-independence measures. The 

field-.independence-dependenoe measures were the Etahedded- 
Eigures Test (EFT) and the hidden iigures Test (HIT). They 

found that persons with field-independent cognitive styles 

were consistently more creative on the tasks used in this 
study than persons with field-dependent orientation.

Significant differences between the creative test performance 
of these two groups were obtained In both matched and in­

dependent group comparisons. The relationships between cre­
ativity and intelligence were weak and typically non-significant« 

In other words their hypothesis that male university students 

who demonstrated a field-independent performance on the EFT will



obtain eij^ficasitlj Mgliex ci'oativity aeorcs 

perjiotttal inoastvteB af creative tMnkine 

V>to 4c-mottatrated a -field-dependent percoptxial 

the 1FK has been supported* ' •

5)he differettces between the field-indt 

field-depehdeht ipersoh h&ve been distmssSd in 

5?fee present studjr is based, on the assumption *

Eelatively hi# level organization and person 
of the field-independent persons and the vagu 

labile mode of ibnctioning which can be found 

dependent persons will be demonstrated in the 

test scores, as they have become similarly ev 

areas .of personality functioning.

She following tests will be used as a 

field-indepenclence •* dependence; the Gottach 

an embedded-figuwal test and the Pattern Bela 

JilPE version of Raven Progressive Matrices * 

these and other tests will be diseuesed.

II. SECOND HYPOTIiESTS; IH/d? HIGHLY KOTIV
MORB CRSSIVB laa

From the preceding discussion in Chap 
subheading of Motivation and Creativity we se

many and diverse views on this subject. Ther

siderable nwiber of attemptB to link motivatif.-
FarticularUy the names of Murray (1938), Gou 

MacKinnon (1962a & b) should be mentioned W r  
knowledge, it would appear that a "complete fh 
in creativity has only be constructed by Madd 
.bridge# the gap between creativity and motiva



quality and ike need fon novelty* A person who has the 
necessary talent, whose need for novelty is bmlnant and 

Whose need for quality is weak is the individual with

creative ability.
Maddi (1965) tries to support his theory with sane 

experimental data. The support presented is mainly for 

the novelty of production's part of his theory* three

multi"-variate studies he used four pictures in a TATS-iypa 

task to collect imaginative productions from 60-87 males.

He established low correlations which he defended on the ; 
basis that "need for novelty is only one of the many necessary 

factors in the production of creative acts". .
Up to now the best example of the use of motivation 

in connection with creativity is the experiment conducted hy f 
Laughlin, Doherty and Dunn (1968). They administered to 
546 male and 346 female high school students an intentional 

concept*-formatlon task (INT) as a cover for a later inci­

dental concept formation task(lHC). They divided their sample 
into high, medium and low creative according to thdir score 

on the Remote Associates Test and compared these with high, 

medium and low intelligence scores. Motivation Was maaSptt- 

lated by ego-involved w ,  task-involved Instructions*
Their results showed: l) an increase of both IHT and INC

directly as a function of both creativity and intelligence,

2) no main effects of ego-involved vs. task-involved



5) greater IEC for males under ego-involved instructions and 
females under task-involved instructions, 4) a significant 

creativity x motivation x sex interaction for BTC, 5) a : : 

significant intelligence x motivation and intelligence x sex

iirteractions for IKP.
Motivation is a term usually used in reference to 

mechanism operative in incentives or drives. It seems 
that motivation is’direct in that it appeals to be goal 
seeking and has a measure of intensity in the Sehse that '
the goal can be pursued with more or less vigour and 
persistence. Motivation may include drive, perseverance 
and fear of Allure, and it may be affected both by the 
internal state of the organism and by the environment*
It could also be said to include conditions which arouse 
and regulate the behaviour of the organism. However, there 
appears to exist little agreement on how motivation Should 
be defined, not to mention how it should be measured.

Arousal theory (Gofer and Appley, 1964) predicts lean effective 
performance as motivation becomes excessive because of its 

general inverted-U curvilinear relationship between performance 

and motivation. Similerly, drive theory (Logan, 1959) assumes 
tw. high motivation will hinder performance on a complex task, 

tut it may increase performance on a simple task. However, 

creative responses are by definition both low in an individual?! 

response hierarchy and high in complexity. It could therefore 

te m^eoted that th^- will be hindered by excessive motivation.

A study mentioned Wilach and Bc$gan(l965) W o  f 

enggasts that motivation, and creativity may interact, aa a 

function of sex* They found differential relationships between



leaning and persona] 

#fW;'3W school hoys and girls.

Seastmsa "objectively" (direct) or *i

Goaed jfeition«, a continuous work test; the "subjective*



in. -nnm hypothesis; Ss Digpmi m m
m i m i  imy m m m m

,■■'.■ ' : ■ 60The section In Chapter II Anxiety .•■.
discusses scsae of the experimental and theoretical impli­

cations of the relationship of anxiety to creativity.

The suggestion that anxiety is a drive originates .
with Spence {I956). According to him a person with a high 
level of anxiety should score lower on tests requiring quick 

adaptive changes, and therefore on creative tasks, which 

require adaptability. If the assumption that anxiety is a c 

motivating factor is correct, then the relation of anxiety 

to performance should be similar to the relation between 

motivation and performance-—- %e. low motivation or 

extremely high motivation produces poor performance; tmt 

motivation which lies between these two extremes produces 

good performance (Yerkes & Dodson, 1909),



Research concerned -with the relationship between 
Creativity and anriety has heen discussed in Chapter II.
Hare we will review some of the studies on the relationship 
between general anxiety and academic performance. Experi­

ments using general anxiety measures at the college or. 

university level have been carried out by Bendig(l957 & 195S), 

Gilmore (1951)# Grooms and Eodler (1960), KLug and Bendig 

(1955) siid by Spielberger’ and Katzenmeyer(l959) • Of the 
studies mentioned only the last three made adequate provision 

for the control of ability, Spielberger and Eatzenmeyerf 1953) 
assessed the relation between the MAS and grades for a sample 

of male students divided into three groups according , to high, 
medium or low ability. The results indicated that the KAS 

had a low (-.18) negative correlation with grade point 
average for the medium ability group, and no correlation with 

the other two groups. Klugh and Bendig (1955) found no - 
correlation between the MAS With grades and ability. But when, 

the MAS became part of a predictive test battery, it added 

significantly to the multiple correlation. This may indicate 

that the MAS apparently increased the validity of the battery 

by suppressing pome of the grade-irrelevant factors in other 

predictors * Grooms and Eodler (i960) noted that anxiety 

increased the predictability of grades, bat this was true 

mainly for students having a high level of anxiety. In 
other words, for the highly hxioua individual the 

correlation was enhanced over what it would have been had 
anxiety not been taken into consideration.



In a study carried out by Saraaon (1969) on univer­

sity students to discover whether test, anxiety, was indepenv1 
dent of more general anxiety as measured by the MS, he .found 

that test anxiety was partly independent Of the more general 

measure. The correlation for males was .41 and for females 

,49. It was also found that test anxiety had a low negative 

correlation With achievement. One has to keep ̂ n mind that, 
ability was not controlled, and if it had been, the corre­

lation between test anxiety and perfomance might have dis­

appeared.
A large study carried out by Alpert and Haber (i960) 

on a sample of male university students had three aims. 
Firstly, they wanted to examine the relationship of general 
anxiety scales (such as the MS) and specific anxiety t 

measures, and to what extent each related to academic 
achievement. Secondly, they wanted to assess, the relation­

ship of anxiety to aptitude? and thirdly, to determine the 

effect of anxiety on performance. In other words they wanted 
to discover whether a distinction between "facilitating1* azxl 

"debilitating" anxiety would be a useful tool for predicting 

academic achievement. General anxiety was found not to be 

related to specific test anxieW furthermore* they found 

that specific anxiety measures were superior to genersl tests 
in the prediction of academic achievement. In addition, they 

found that when test anxiety was differentiated into 
"facilitating" and "debilitating" types, each accounted 
ind#Wm%tly for some of the variation in achievement. This



suggested that the relationship of anxiety to academi< 
fonnance, like that of motivation, may be non-linear, 

this is true we can assume that extremely low anxiety 

an indirect index of a very low level of acMevement i 
vation and time produce higher levels of academic pel 

mance. - Sbwever, if anxiety were to reach a high, ieve 

would hinder academic achievement. If this assumpti< 

correct, the relation between anxiety and academic eel 
aent would he curvilinear, ;

Examination of this research makes it apparen 
further facts on the relationship between academic pe: 
foxaanee, creativity and anxiety are still needed, an. 
attention should also be paid to motivation factors, i 

which anxiety may be one, possibly an important one. 

is quite possible that low anxiety level is related t( 
moderate intensity ef motivation and high anxiety to 
extremely high intensity of motivation or drive. The 

used in this study will, be the Taylor Manifest Amtietj 

Scale (M6S) which Will be discussed in detail in Chapi 

under test descriptions.

IV FOOKPK EXPOTHESIS; THAT HGEhT CitiCATIVE Ss Bl

GBEATEH EQR HSU1

THAS IESS d^EAdtp® Ss
Ifot such can be added to the section on Visual 

end Creativity which ham been discussed M  detail in



t* te abtea IqArngtBe - i W A t i o A  f<*m& ^on A *  the* '

I«pcess of LL.;.' |ive pzoduotion. However, ©xpsriiaental - 
studies seem to be laokin^.

If we analyze the work of recent Eobel prize winners 
(Walkup, 1965a) it becomes obvious that quite a few, perhaps 

; most of them, achieved their fame by great leaps of imagi­
native insight of visualization; leaps which, at the time 
they were accomplished, may have had very little experimental 
or observational basis. Concepts come to mind like the 

double helix, a most impressive modern demonstration of the 
unity of 'i£e, or of quantum mechanics, associated with the 

name of Dirac, and of the complementarity due to Diels Boiu-, 

kll these and many others were far removed from ie work 

of the laboratory. Nevertheless, they are important

scientific theories because, though imaginative constructions

of a wide generality, they were #so close enough to 
physical or biological realities to permit experimental 
verification*

It is known that thought can be accompanied by 

representations other than just mere Words. Even Aristotle 
admitted that we cannot think without images. A good 
example of the power of visualization is mentioned by the
famous mathematician J. Eadamard (1954)* Ho quotes a letter

. ( [ ' ' - / ■  ■
Which Was sent to him by Albert Einstein. Here Einstein
discusses his mental process.



" (A )  T h e  'Words o r  th e  la n g u a g e , as th ey  a r e  , 
w ritten  o r  s p o k e n , do not s e e m  to  p la y  a n y  - ; >
r o le  ill m y m ech a n ism  o f  thought. T h e  p h y s ica l 
en tities w h ic h  s e e m  to s e r v e  a s  e lem en ts  in  ^ ■ 
thought a r e  cer ta in  s ig n s  a n d  m o re or l e s s  c l e a r v C  
im a g e s  w h ic h  c a n  b e  » vo lu n tar ily1* r e p r o d u c e d  : : 
and  co  m bined  < . , . 11

" ( B )  T h e  a b o v e  m ention ed  e lem en ts  a r e ,  in  my 
c a s e ,  o f v isu a l an d  s o m e  o f  m u scu la r  ty p e .
C o n v en tio n a l w o r d s  o r  o th e r  s ig n s  h a v e  to b e  
so u g h t fo r  la b o r io u s ly  on ly  in  a  s e c o n d a r y  s t a g e ,  ; 
w h en  th e  m en tion ed  a sso c ia tiv e"  p la y  i s  > u ff ic ie h t iy  v  
e s ta b lish e d  a n d  c a n  b e  r e p r o d u c e d  a t  w i l l . ’1

(Hadamard,i95%,pp,

If we look deeper into the literature of creativity . 

we note that Crutchfield (1961) mentions that "at the very

core of the creative process lies the necessity for the
: : %%com'bining or recomhiring or transforming; of the cognitive 

elements of the problem, in a novel and adaptive way", $he 
creative individual is able to Ignore orthodox means of 
solving problems? as a general rule common solutions do not 
hinder him. In general, ordinary ideas and formulations are 
treated as unsatisfactory because in many cases closer in­
vestigation usually reveals their oversimplified nature.
Ijse creative individual prefers complexity to simplicity and 

this is shown not only by observing his daily routine but 
also in experimental situations .

lead of Wall.as (1926) in dividing the creative process into 

four stages: preparation. Incubation, illumination, and



verification. m t W #  this is an arbitrary mould into 

which to pour such a flnli mibstance as creativity* the 
: eeobnd and third phases dramatize parti«ularly Well Ihe ; V 

’Kisu&iization ability of concern here. Incubation could be 
seen as thy temporary abandonment of conscious, rational 

problem-solving endeavour, often observed when an individual 

has reached an apparent dead end in tackling his problem.
How attention is turned some place els#, nonrconsoicus im­

pulses take over and facilitate the creativ#: ̂proeesŝ :idjich, v: 

culminates in the stage of illumination, or the discovery of 

a solution for the perplexing task. The psychoanalyst sees 
this peak experience as an integration of primary and second­
ary processes, made possible by the siccessibility of pre- 

oonscious and -unconscious nmterial. VMIe creativity in­
volves not only the task of dissecting pieces of data <md 

making a conscious, determined effort to untie their meaning^ 

it also involves the task of relaxing and letting the whole 
task or problem proceed in the direction it chooses.

Heedless to say the creative individual has to get 
himself involved in the details of the problem for olsasi- 
ficaiion, clarification, and definition, but must still hold 
the detached view of the entire task from time to time in 

order to bring into focus the whole phenomenon that cannot 
be dissected and to bring back into focus elements which 

had been saorificed previously. We note that the blending 
together of involvement and detachment is an unusual
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which is not a fully developed, pait of the mental eguipnent 
Of every itidiviiual - i.e. the process of visualisation..

It is '’how the person knows" ̂ iBe .icreative'; 
individual seems to have stumbled upon a way of knowing end 
to ham developed to a high degree the aMlity to"; %
visualize mentally in an area in which he ,1s creative. In 

the broadest sense of the .word visualise :tere- means/not-; 
alb*" mental mf nroitntv alsti Of

many sensory erperienqes. It also appears th# w o o e w m  : ^
creating depends on the degree to Which these mental images 

can be manipulated end the ability of the individual to n 

sense the new combinations of properties.

Individual appears to have ptcmbled upon and then developed
to a

perhaps almost to hallucinate, in an area in which he is 
creative. In order to investigate the phenomenon of 

visualization more closely two new teats have baen develofed 
hy the author; other spatial conception tests will also be 
used. ** :

T, ■ '.""Y v

-U:

^doh osube found m R a p t o r  H.-l!hqwrimentation

' ■



Concerning the relationship bf creativity to dogmatism and 
other negative factors has "been also discussed, in the above 
mentioned section.

Dogmatism, hostility, intolerance and prejudice are 

negative personality factors which developed through heredity 
and environment and are practised by the individu# bedausS 

they become a habit, because they give Security, or because 

of other related factors. Ve can assume that the person who 

is dominated by these negative personality factors maniniStsK 

some form of rigidity and rigidity is in general, thought of ; 

ae a personality trait of the field-dependent individaa. I 
We assume that the opposite of rigidity is flexibility and (r 
that flexibility helps the creative process.

She point of departure for this Investigation was 
the notion that the degree to which different people are 
inclined toward creative production often seems to be 

negatively correlated with the degree to which they have a 
need for ready made ideas within the various fields of life* 
and on the whole with the rigidity manifested in various 

situations. One of the aims of the study is to determine ;■ 
broadly whether it is possible to establish empirically thal 
these negative personality factors are behind the different 

ways of acting, thinking and believing in all the various 

respects mentioned above. We are interested here, in other 

words, in the relationship between creativity mid factors 
of rigidity.



The Study, particularly concerning this hypothesis,
«ay thus be characterized as primarily exploratory. It is 

also hoped that the outcome would also serve a more prag­
matic, predictive purpose i if the way a person thanks, acts 
or behaves ia one particular situation is not ah isolate 

phenomenon within the personality but rather an aspect of a 
common fundamental factor, then it must be valuable to know 
the person's position as to the factor in question so as to 

make it possible to make predictions about his behaviour in 
other situations. The more comprehensive this factor is, 

the more numerous and far-reaching its predictive yalue. ; ̂  :

In the prenent study our ambition has been-to anchor 

our hypothesis in a number of variables referring to the ;: 

subjects behaviour# M s  expressed attitudes and opinions, 
etc. It M s  been found in inveetigation. within, the domain 

of behavioural science that the results obtained are the ; 

function not only of the variables integrated# but also of the ,, 

character and composition of the individual studi ed. To under­
stand this factor better we can hypothesize a rigidity- 

flexitility construct which is a multi-determined functional 
unity, with both hereditary and early environmental, situ-
ational and cultural determinants integrated as constituting ; 
fMtdrs.

The test employed to prove this hypothesis, is the 

"fiokeach Dogmatism Scale11. Certainly we have to keep in 

mind, as has already been mentlotied, that there is aa inter-



should not be taken ag ŝ paxate entities. For example in 
this case, hypothesis I. is strongly interwoven with tl-e 
material covered here,

^  mrqmEsm: w  AOAmnc m m r n m  i#
smnwcs OF is' ;

SEWED FDSimiE^ #  GiEiES]>* : : f "

- . . i m  ABCWY. ;

The section Academic Achievement and Creativit% of 
Chapter II devotes a brief exposition to studies which 
connect creativity and academic success. Here is mentioned a

between academic success and creativity was investi^ed ih! / 
.graduating students of architecture. The measure of ere - 
ativity, the Remote Associates Test* was found unsuitable m d  
rated creativity Was not related to academio aobieveaent.
The fcllowing study mentions, more or less by accident, the 

difficult approach chosen by the student and the achieving 

of better academic grades.
Lansky and Peterson (l$68) studied the relation 

between structural choices of first year architecture students 

and the quality of their hsnd-osrving ln a  6-ia. wood onhe. 
Their predictions focussed a) upon the number of edges the 
student left inteot 'on the original cube and h) w  : .. 
Several qualii^ measures. They found that most students would 

; leave no edges intact (Os)j students who left 3,4, 6 or 12 
edges intact had higher scores on the integration of mass and



space than the Os; the 3s, 4s| 6s, and 12s were done by 

students who had more aoadsmic; success 

the first academic Quarter, i

Chapter IX States that conflicting evidence exists 

about the relationship between academic achievement eM 

creativity. For this and other reasons this hypothesis is 
of great value, because success and creativity seem to ba 
positively correlated in architects. Architecture seems to  ̂

be the best example of nearly all disciplines to 
academic achievement and its relation to 

Academic
fined grades which the student receives at the end of the : ̂  
first year. Further, as validation of creativity in 

architecture students a specially designed rating system, 
expressed in berms of a nine point scale will be used which 

will be completed by the students* lcdturer(s).

3%is does not necessarily mean financial success*.

■e



G H A F T B R  I V  

B I L O T  S T U D I E S

Six pilot studies were administered to test the 
suitability of ;

a) foreign tests, e.g. the Taylor Manifest Anxiety 
Scale (MAS), the Preconscioua Activity Scale

.3

b) new teats, e.g. the Work Aititode Scale* Making 
Symetric liesigne a M  the Gcmon MmentBi

c) to investigate the interaction of ttie above- 

mentioned tests with South African tests, e.g. 

the Continuous Coded Addition, the Seeing 

Faults end the Consequences Teat.

The nine tests used in the pilot studies were *

MAS, Continuous Coded Addition, Work: Attitude Scale* Famous 

Sayings test, Preconscious Activity Scale, Seeing Faults, 

Consequences, Making Symmetx'ic Designs and Ccflmon iSwenta, 

These tests are discussed in greater detail in the following

- - r . : %  .
The Taylor Ifenifest Anxiety Scale (MAS) was giviys to

Bhwution %id to 1$2 first-year students of
the Witwatersrard. The purpose of thi. research(Schaidt,1970a) 

was to



and attempts were made to derive representative data for 
these groups, . -

Heaxjs and standard deviations were calculated for 

"both main groups and for the male and female subgroups of 

the university students, Nearly all (93$) Ss from the college 

were females. Results are shown in Table I, Tests Were per­

formed to assess the significance of differences in meaas 
between the predominantly female college group and the 
university total and subgroups.

K . 1  ..

HAS_ Hearts I Standard^Deviations ancHevel of Significance

K Kean 0,0. \ sign. Level

College of Education w 251 2.98 4.18 * 2) J
University, female (2) 112 10.13 4.29
University, Kale 5Q 9.56 5.01 ,01 (1 (3)
University, to ta l W 162 0.90 4.50 ,01 (1 &4)

In addition, an iten-analysis was carried out for each 

of the two main groups in order to obtain quantitative information 

about the consistency of item selected and validity of individual 

test items.



U

MAS Relfabllity Co^ffklenk

j
| Reliability Coefficients

'
N 251

Kuder-Richardson 20 OAK

Kuder-Ri chardsoft 14 0 . #

teevinger 0.263

Horst '  DA31

Has. possible variance S 3.W

M  shewn in Sable II, reliability cos
0.8 (except for Loevinger reliability estjjnal 

be ov'eroonsewative, and in this, case, too, 2 
coefficients) were found for the total scale. 

Showed a correlation of less than 0.1 with tl 

score which indicates that, for use with loo; 

items appear to need revision* However, it : 

keep these items, because the M&S has already 

in its present form and also since the elimi) 

items would increase the reliability coeffic. 

a whole very little. It should, however, be 

these items are less suitable for South Afri 

American conditions.
The results of this experiment shows 

a) That the test has acceptable interna 
applied to two groups of White South



fc) That it shows a significantly different "anxiety" 
self-rating for these groups - the university group 
"being the more anxious.

At a later study (Mumherg and Schmidt, 1970) the M S  

was given to a large sample of white first-year student 

teachers, and the results were compared with their (srades, which 

were used as measures of academic performance. The. measures of 

academic performance were (a) practical teaching; (h) final
I ' . -examination and (c) assignment work, A strong congelation was

. -i Q
found between the measures of academic performance. However, 

there were only low correlations "between the MS, the general 
anxiety measure, and two of the measures of academic performance 

The year before the actual experiment took place a 

battery of tests was given to thirty-three students who were 
randomly selected from all the first-y ar architecture students

b '
of the University of the WitWatersrand and ranged ftaua If to 2>- 
years of age, With a median age of 19,8 years (Schmidt, IJJOb). 

All except one student were male, ^
The following scales were administered: 1. The MS; H,

2. The "Seeing Faults" test developed by Shapiro (1968) which 

provides a measure of creativity and is explained in greater 

detail in the next chapter; %  The Continuous Coded Addition, 

a continuous work test developed at the N.I.P.R, by Heuning 

(1968) also explained 'in the next chapter; and 4» A Work 

Attitudes Scale designed by the author for this project. c
The means and standard deviations were calculated for 

the sample and are shown in Table III.



THRE W  /

Seans and Standard Devia t ions of P ilo t Study of f i r s t  

Year Students of Arefti lecture

Yar. Mean 7
t. Age 1 13.818 ;2.2M 0 ,

, 2* Anxiety (MAS) i 8.333 ' 4.442 |

3. Work Attitude Seale ■ 3 21.0311 6.970
L Seeing fau lts ' h H.870 4,838

. 5_ to ta l j
)

! Continuous 
|  Coded 
j  Addition

1
5
)

5 1608.873 267̂ 74
; d.

7.
8.

Accuracy

Neatness

Slope

6 

7 

' e

' 239.576 
ia?.6d

23.820
@1.390
.531

8, Convexity 8 1.423 "
1CU Fluctuations % : 10 5.865 '
1!. In itia l Drop i t 4.000 6.676 \

--̂ r.

'D

Table IV shows the correlation matrix of the eleven varia­

bles measured. Variables five to eleven belong to the Con­

tinuous Coded Mdition. The intercorrelations of age and 

test scores indicate the presence of common deveiofmental 

and/or motivational factors* The MAS a’vi the newly designed

fairly exhausting Continuous Coded Addition, appear to 

reflect different aspects of motivation. Both scales are 

significantly correlated with various scores on the

Continaouo Coded Addition.
There are significant positiv * correlations bti>een age and 7? 

»total1 _ore on the Continuous Coded Addition, between anxiety



and lacomttsyt , -betvreea twork attitude > and 4otal' aoore and 
between 'work attitude! and 'slope', ./"Thare ara '

negative cOECelations between the Work Attitude Sca'i.e(motivat- 

idn) and 'flnctuation' and between ' slope * and 'fluctuation», 

The negative correlations of fluctuations with total and other 
Continuous Coded Addition scores suggest that absolute ( nct^) 
average fluctuations should be scored* , r

Although this experim at involves only a small saaple, 
its results suggest the conclusion that each of the three' 

motivational indices, - the MAS, the Wide Attitude Scale, arid 
the Continuous Coded Addition - can make valuable contri­

butions to the assessment of motivation in its various aspects. 
The study indicated no significant correlation between the » 
only creativity measure included, "Seeing Faults" and any 

of the other measurements, A possible explanation for this 
may be the "critical" component of the "Seeing Faults" task, 

which makes this test rather specific.
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Another insttoioeht t^Bch was th he msi in; the ilrial 

sW y W  W  Rmous Sayings teat (Bâ e* 

teet could be 

African ootid̂ lAhh,

•'Iba cantt get dollars by plnobing nickels" to "You can’t 

get rands by hoarding cents"? and

*, to
the highest of South African ideals''* This test, which is 
described in the next chapter, consists of 1)1 proverbs or

faaoas sayings and is divided into

1 . Conventional Mores (CM) 

2* Hostility (HC)

3 . F e a r  of Failure ( F F )

h . S o c ia l  A c q u ie s c e n c e  ( S A )
\ t

College of 

was

«toe sampie

mhle V gives the nhans, 8.D.S, WrtwAA

fbr
for the four measures, education and age. a eorre*'

In
grenp ia order to obtain qiWit^tlve Worm&tlen A w t  W

• i t t s s . e *

'A"/

■' V./- :: : ■ /
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