
SeliE of the student in his answer to the question
-i^fchet he' haŜ ptodocect anything creative,' correlated Eighty.: ":
; vith; the predictor :£es ts* ■. This rating refers to products rather [ 
than person, and this has the efs!ect of Increasing its value 
as criterion measure.

(it) Intelligence and Creativity

The finding that intelligent^ did correlate sigttificahtly 
:'i4th four of the predictors and with three of the criterion 
measures indicates a relationship between intelligence
and .creativity'iii-this sample. However, since all subjects, 
perhaps with the exception of three (C.M. score = above 100} had 

IQ'S below the 120 mark, Barron's (1961) summary of research 

findings holds true, i.e. that beyond an IQ of about 120 there 

is no relationship between creativity and intelligence. In our 
study if we look at the 5 people with the highest intelligence 

Score *= 97--125) and compare these subjects with their place
in their total predictor^ score we note the following! the 

person with the highest intelligence score took 10th place with 
his total predictor store; the second highest in intelligence ‘ 

ranked bi#est in total predictor score* the third highest on 
Intelligence was 35th in predictor score; the foprtk highest took 

' 7fch pljce in tctal predictor score, and the fifth highest in 

intelligence took 22nd .place.in his total predictor score* ■

All these people belong in the H.C, group which is made up of the



. 53 ; scorers on creativity.: pretiictora. Their. ■
; intelligence score {shows a relation to t h e i r  predictor •

'/.SCOtfO#. The total predictor score o£ the 11.0*5 • ;
eorrelafced with intelligence, es measured by the Concept 

iKastery -Test, ;:and was significant at the 57, level.

It has been demonstrated (p. 111 ) that the H.C. sample . 
obtained an intelligence score of about 17 points t̂ ightix than 

the L.C. sample and that the dif ference between the group*’ was 

* significant at the 1% level. This again indicatesthat some 

relationship does exist between intelligence and creatiyit^i 
However, the intelligence scores had a very wide range from itS\ 

lower limits to 125 with a mean of 49̂  It is therefore 

expected that some relationship between intelligence and diver* 
gent thinking os; Creative abilities was found in this sample of 
subjects which is mote representative of tiie general population 
than students who are further advanced in their Sfudys

The relationship tdiich has found in this sample between 
verbal crea tivity/(and intelligence suggests fhat these tests •. 
measure both convergent and divergent:thinking*., v;

(iii) Testing Of Hypotheses
gix hypotheses related to creativity, personality and 

.father variables were .proposed"and tested, "-'findings at# reported 
■- in the different sections of the previous chapter. For the ^ ..V 
■:«ebnveniehce:;of: the reader'the. obtained results-' are summarized 
- and discussed briefly below,-' and’methods employed in testing 

these ■hypotheses’are. evaluated,: .a"



HYPOIHESIS It E£el($-dependeUt sub jects are less cteafcive tbad 
fleld-lndependenfc subjects

ffce dimensions of Field-depenOace/Eieid̂ inclepetideoce 

wete measured by means of the 2 tests; Gdttschaldt Figures and 5 
Pattern Relations, and the positive relationship, obtained in the 

main correlation matrix between these two tests and the predictors 
and criterion measures of creativity, support this hypotheais 

(Table XV). Further, if we look at the total oCOre for field- 

dependence/field-independence we note that the dlfferfpce 
between the H.C. group and the h.G» group on this factor was 

significant above the 1% level. As mentioned before, therete 
was some theoretical support for this hypothesis, but little 

experimental evidence to date (p.56).

The two measures of field-dependence/field independence 

are highly correlated with each other, suggesting that they 
measure the same dimensions. There is also a positive 5
correlation at the 1% level of significance with the factor of 

spatial creativity as measured by the tests; Making Symmetric 

Designs and Common Elements.

Therefore, the assumption that the relatively high-level 

organization and personal differentiation which characterizes the 

functioning of the field-independent person and the vague, 
blurred and labile mode of functioning iduich can be found in the 

field*dependent persons was demonsf t̂ed in the students 

creativity test scores.

)) * ' . ; v-

HXPOmBS# II: Highly motivated students are more creatlve
/ / than less motivated students,

.-'V Motivation was measured by three tests; the Fear of / 

Failure scale, a component of the Fmous Sayings test; the newly

. :>v'



a,. _ - * ' :
/ developed Work Attitude Sc»le aad the Cdntinuout CWef AdditW,
a continuous work test. TLese three tests correlated signifi- 
cantlywith each other leading to the acceptance of the 

assumption that they measure the same factor. However, they 
do not correlate with creativity predictorsand/or criteria, 
id comparing the factor of motivation between the H.C, and L.C. 

g^oup it was found that no significant differences existed 
befcseen the two groups.

the hypothesis is therefore not confirmed. Besides! 
tills, motivation did not correlate with academic success. The 

author believes that the measurement of motivation is rather 

complicated and includes factors and variables which differ in 
each individual from situation to situation. Perhaps the 

maturity of the individual and whether a particular motivation 

is a short term or a long term motivation m y  give us the ; 
answer. Even a willing student who has himself chosen his field 

of study and who might even finance it himself may resist 
learning. We could compare the concept of resistance (to 

improvement or to learning) with that of the inertia of 

organisms, were it not for the fact that often thestudent's 
resistance to learning In the school situation is by no means 

hampered by inertia in other areas, the roles of learner and 
the non»learn@r may he reversed outside the school. Moreover, 

individuals can be found who offer no resistance to learning, 
r&o learn difficult, uninteresting material, even when it is 
poorly presentedi such a person may learn when his personal life 

is so "fouled up", that others would be unable to continue. 
Extreme as this may appear, it raises the problems of motivation



in iearniiig and also in creative production aud of those variables vMch «
aid/ or ham the performance. It should be realized that motivation is 
stfll very much a field of exploration where instruments of measurement 

be ebosen pore on the basis of personal preference than on validity*
MacKinnon (1962b, p.3?) mentions tnat "creative architects, like architects 
in general, are strongly motivated to achieve in situations in which & 
independence in thought-and action are called for (Ai>* But, unlike 
their colleagues, they are less inclined to strive for achievement in K 
settings where conforming behavior is expected, or required"« However, 
there is a great difference between MacKinnon* s study and this study.
His study deals with mature practising architects and the present one with first*

;‘;yedr architecture students. His study is a validation study and this 
study is of an exploratory nature. MacKinnon knows that the creative 
architect must Be highly motivated to achieve in his field. In this study 
.motivation is not certain and achievement can only be gauged as the 
. passing of examinations. Therefore, the measurement of motivation has 
|to be seen in a different light, and the study must be based on the 
| assumption that drive, perseverance and fear of failure are the 
motivational aspects which need to be investigated. It appears that 
students who do not have enough drive and perseverance are not likely 
to finish their course,
HYPOTHESIS III: Creative-architecture students display more "normal" 

anxiety than less creative students.
Chapter II and III discuss some of the experimental and theoretical 

implications of the relationship beH/een anxiety and creativity. The 
scores obtained on the Preconscious ..ctivity Scale correlated 
significantly with the Taylor Manifest Anxiety Seale but not with the 
other 5 creativity measures* The hypothesis is therefore only partially 
supported. If we look at the difference in anxiety scores between the 
■flf.C. group and the i.e. group we notice no further support for the 
hypothesis; the difference between the two groups was not significant*

It has been suggested in chapter II and III that anxiety is also 
a motivation factor of non-linear nature, however, this was not pointed 
out in the results, in our case anxiety was related negatively to ‘ 
motivation. The assumption that low anxiety is related to moderate - 
intensity of motivation and high anxiety to extremely high intensity 
of motivation or drive has also not been borne out in our study*
However, the anxiety measure shows a positive relationship to hostility, 
dogmatism, and intelligence* There is no relationship in this sample 
between anxiety and academic success, W t  a positive correlation 
(5% level) withthe students' self'-Rating scale is shown.
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HVPOfHESIS 11Ti Highly creative architecture students have. -V ■ 

greater facility fct visualizV/tien than less 
creative students, ^

In chapter III it was suggested that the closest J v 

neasurahle approximation to visualisation :Werp the tsp newly w  
' constructed tests Making Symmetric Designs and Common Elements. ,
these two te,sts correlated with each other and with the

creativity predictors and criteria. There is also a ralatioWW^ 
between the tests for visualization and the two .tests utitiie* " 

for £ield-dependence/field-|.ndependencs« IE we look at the total

H.C, group and the L.C. group on this factor was significant

above the 1% level* The hypothesis as st|$h was supported.

Another point of interest is the fact that there is a 
relationship between the measure of intelligence and one of the 
tests of visualization, namely, the Maying Symmetric Designs*

It appears that both, Making Symmetric Designs and Gowaon Elejrihts 

are useful tools in the search for a measurement of visualization* 

One of the greatest advantages which the two instruments have is 
the easy scoring procedure*

HYPOTHESIS Vi Less creative architecture students are more 

dogmatic than creative architecture students*

The significant differences obtained between the . f

H.C* group and the L.C. group on the measure! of dogmatism, s?tpports 
the fifth hypothesis (Table xxvii). The measure for dogwci#
lokeaeh' s Dogpistism Scale. If we look at the main eqmlatiesi 
matrix (Table w  note the hiĵ i negative correlation



Between some of the creativity tests# creativity criteria and . 

dogaatiim# This is further support for the hypothesisWheeause 
an increase in creativity scojre Brings with it m 'decline' in

, CD .. : o\ . . .

c Dogmatism is only one of the factors tdtich beleng to 
the dimension of openness to experience, : Other measures are 
Hostility, Conventional Mores and Social Aquiescetice, all 
components of the Famous Sayings test;.

The measure 6f Hostility shows no relationship between 
any of the creativity indicators. The other two factorsj 

Conventional Mores and Social Aqaiescence are negatively 1
correlated with creativity indicators, and intelligence. The 
openhess-closeness to experience dimension, in other words our 

four measures, Dogmatism, Hostility, Conventional Mores-and 3 ' 
Social Aguiescence are all relaset to each other in this sample,v 

, this is borne out by the high infcercorrelatioh bdWeen the ' v 

measure^ and this seems to support th@Jysumption that a person 

who is dogmatic ,_nd closed to experience is not creative, fy't 
nevertheless appears to be highly motivated# ( J

HYPOTHESIS Vis Academic achievement in students of architecture 

is related positively to creative ability.

The section on academic achievement in chapter II and III 

gave us conflicting evidence about the relationship between 
academic achievement and creativity. There is no direct study 

which tries to demonstrate a relationship between academic 
achievement and creativity in architecture students. Only o«e 

study mentions that students tit» chose the more dif flcul̂ . apgwach



had more academic success*

Academic achievement was measured through ehe final
c,'- ' "
grades which students received after completion of their ffhst
year of study at the university. The hypothesis was nof

. . ' a '  ̂ 'supported because there was absolutely no relationship between
; .■ . / . ' 

final grades and creativity. 0 ,

Further, the difference in frequency 0 ; t
between the four parts of the Teacher's Rating Shale for the" 
H*G.«s and the L.C.*s was hot significant, ' 5
(Table XXIV}*

At a closer look we note the relation^ip between FinaI 
Examination Grades and gated Spfttial Egression Which - 
indicates that in order to pass his main subjects, the 
has to be judged by his lecturer as being able to express 
himself creatively in his drawings. Also his Final Examination 
Grades show no relationship With his Self-Rating*

It

(iv) Theoretical Implications
It is interesting to coixrî rr.to tdaat extent thp findings 

of the present study support or; itradiW earlier findings
Shout the nature c£ creativity in the architect, the architecture 
iS.tudept and the creative individual* A closer analysis'is made 
of fhese in chapter % and in chapter II, Set nowVdok isi> these 
sections.: .establish whether our research supports past - 
findings or not.

Our sample consisted of f irst year ::stadents of' nruhi,
- ' ' - - .  ̂tecture. At this stage it is hard to predict what wilt happen ' y-

to students aftef a graduation tihich is fou£'''years away.



The study has pointed out that academia success and cteativity 
art not yfeiated ac this stage. the first year is known for its 
high failure rate, tiere those with low intelligence, low 
talent, lad of motivation or maturity are weeded out. T" i ' 
seeond year student may change the picture and show that, as 
far as architecture students are Concerned, academic success 
and creativity might well be related. Only after graduatiort 
can it be shown whether the successful architect really 
possesses all the qualities and talents attributed to him* ^
Such an assumption can only be supported or rejected after a 
longitudinal study similar to that of Terman (1956).

MacKinnon (1962b, p.38) and associates fcpnd that 
the characteristics of the highly creative architect are 
"his high level of effective intelligence, his openness to 
experience, his freedom from petty restraints and impoverishing 
inhibitions, his aesthetic sensitivity, his cognitive flexibility, 
his independence in thought and action, his high level Of 
energy, and his unceasing striving for creative solutions to the 
ever more difficult architectural problems which he constantly 
sets for himself". This study rejects none of the findings 
of MacKinnon. On the contrary, it gives further support 
to the findings that the highly creative person has to have a 
high level of effective intelligence, is opito experience 
and hah cognitive f lexibility. Again, we have to keep in 
mind that the first year student is still a long way from 
a successful architecture career,

If we are interested in the creative individual as 
" shown: in chapter II we have to remember that none of the



factors which make up the acc#W,; 
creative person could be rejected* The experiment proved tlfat 
the highly creative' 4-chitectere- student 'was high on social 

; .mterity* viiheralidmj,- open to experience, non-authoritarianism 
and had a tolerance of ambiguity. Othet personality dimension#̂  
als* not; iwestigated in our study, appear to be present in our 
SMple. -'As chapter II demonstrates, we are seeing the Creative 
individual as somewhat withdrawn, quiescent, with some element 
of protest present in his inter-action with others, few friends, 
little interest in people but more interest in dhjects and Meda 
not rebellious, willing to follow the lead of parents without 
loosing too much of his independence and initiafciŷ  
friendly and accepting other people at what they are.

If we look at the process of creativity we have to 
accept that the stages of preparation, incubation, 1llumlnatldn 
and verification are all part of this process* hut these stageŝ : 
have to be seen as a gestalt* These stages do not follow 
necessarily in a particular order and can appear all at the 
same time. Creativity can be .̂  -v
divided into several parts. Our study contributes to the theory 
of creativity to that ■ it shows that creativity consists: Off-Vr.v 
several dimensions, and that the most important of these 
.dhtfehsions. appear, at least.. for architecture students* . to be : 
the diraens ions Of ̂verbal*' spatial* personality and 
appreciation. However, the last of these, art appreciation 
seems to be-..somewhat doubtful, because of its low correlation : 
with the oritotion Ond other predictors. '



In testing hypotheses, data emerge 
dÊ tdiê creattveVitidividual,.; .Hypdthesis 'Z, 

suggested that fieId-independent subjects 
bl provides details.about field-ihdepander 
creativity* A person’s orientation in spa 
person’s orientation in life in general, 
demonstrated that the perceptual functioni 
pendence and lield-dependence in human be: 
meaningful and coherent fashion to general 
aspects of cognitive functipning which in< 
■intellectual* social, motivational, and ê
of the person* this research supports th

relation to creativity* As shown, field*- 
have several personality factors which ca 
creative persons. This does not mean tha 
persons are also creative. However, the 
person shows the kind of autonomy and fre 
and restraints which could be seen as a t 
encounter. The creative individual deaor 
liess of his inner experience and an intei 
tnviromwot; he is able to "break up" co, 
and to airrange theso in new oarabinations
importance of field'-independence for ere

established* v < . v

To measure motivation appears to 

*,#r$aenWim.i# thie dlreetion W  be
"/■ exploratory in nature. It is' axiomatic 
v 1; creative person has to be motivated in <



Ho^hyef, a person Can have creac£ve potential (which la Whefe 
«e" Yeally;. ttiedr to measure) and not be motivated to produce, 

tiigfefe be the reason that Hypothesis II, that highly 
':,#otivd#d students are more creative than less motivated 
students^ was inconclusive. Creative production and creative 

. .potential are not the same. Besides, it appears,-:tdî ;>ie ̂ .-v';|/'v̂ -̂:’ 
were able to measure maximum, performance in the test situation, 
and not motivation as expressed in the application to school

It may be assumed that a certain amount of anxiety is 
necessary if one is to be productive, but if the level of anxiety 
is too high and the task becomes more complicated, productivity 
suffers. It would appear that if cases of very low or very high 
anxiety go to university, they risk failMreVtheref .hecauso #   ̂/
anxiety is very low people appear to have little interest in 
improving themselves and if it is too high, tension produced by 
test situations may well prove too for them, 
was not supported in that creative students display no more 
n̂ormal” anxiety than less creative students. This finding gives 
ho support to the evidence indicating a direct relationship

■ In our study the field of research was expanded by 
including the factor of visualization, and in indioating that 
■■ visualization is important to creativity (Hypothesis IV). The 
/ process Of’creativity is not completely Understr xi. The reason 
..'fop,this, is perhaps1 that ■ the ingredient of visualization has been 
; '"neglected. This short-coming has been takea care of. ■

M n t i o n a d  W e r e  i n  b h a p t e t  I I #  v i s u s l i w t l w  a o w  

v place in evety human.being*, hs: mistakenly assumed by highly 
' creative’people like'paraday,. Kekule, and Einstein (Malkup,

;.''1965 and:.Hadamard il954).



" : 4s it agreed with t M  general tWinge, Hypothesis V
suggesteS that creativity W  openness to experience correlate*
; ^  , \ j r . '
Dogmistisi*, hostility and conformity are negative sapeets oi
persmality 4ewi<̂ nienfc and so hinder creativity.
: ihe ceniiicting evidence i igarding the relationship between
acadetnic achievement and creativity could not be mitigated Stt  ̂ ;
O W BtWy (HyiMithesls VI). No ralatidnship wae fo#d t)atw*6a
Creativity and academic achievement. MacKinnon (1952bj p. 31>) >

mentisna that nin school,and college the creative arshitw#
tderatly good stndentSK Aat in general W  outstWi^
may judge from their academic grades'*. In other vordsthey passed

their course work so that they could qualify. However* the /

subjects of this study were not architects, but first-year

architecture students and in this may lie the explanation.t

Ketiyation and maturity may atill he lact% in ̂
Studenta, Aa self-Ratings demonstrate; studente know their
ability and talents but in many instances are noi motivated to

apply themselves. ■ .. .
To sunt up, the picture of the creative individual has

been expanded through this investigation. But no

revolutionary conclusions can be drawn. '» None of the

Study served to support previous findings and extend thdm*
$he creative Individual emerges as intelligent, open to

Isgperiemce and with cogktive flemibilicy, %at has W  Wkm
brought t*  light i .  theii importance of a.ld-indemudenco W

visualization. Creativity is also seen as divisible into 

Several new dimensions.;.} .y./ ..

(vl The General M #  -
The aim of this study was not only to .maiee ah; attempt 

to develop tool* with which to predict and meisyt* the fayoho-
logicai profile of students of architecture and"to test a set



n w win i i f j i i  iiT i itmniiprwun a i pi i iviinr i

o£ hypdtheses, hfi: also to assess the predictive value of a 
-"battery; of teats in distinguiship̂  bettveeoi / *

l» and low creativity level in students of architecture;
2. success and failure level in students of architecture*

• The tests used were expected to provide personality 
profiles typical of the two creativity levels and/er of the 
success or failure levels* The practical aim was to condense 
the existing battery of tests Into a tool for predietingJtliBa V 
creativity potential of aspiring architecture:students* :

1. the high and ,low creativity level in students ; i ' ,
architecture has been determined by the total score 

■ creativity tests, A multiple regression analysis was ddne with 
personality variables and total pradlcW; score. Results are-l'-f 
shown in Table XXIX. They suggest that the highly creative 
person has a low score on Social AqUiescence, a high score on : 
pottschaldt Figures and on the MAS, a low score on Dogmatism,
3 high score on Fear of Failure, Work Attitude, Pattern delations, 
and Hostility, and a low score on Conventional Mores,’ These 
results are significant in the order mentioned. The three best 
tests on the personality level for predicting the hi^ly 
creative individual are the Social Aquiescence Scale of the 
Famous Sayings test, pottschaldt Figures and the Taylor 
Manifest Anxiety Scale. All three scales are significant at 
0.05 level or better* ;; .-v.Y''

2. Success or Failure level in the sample was; ifeftSUced '-.S’i"--' 
by the final examination gfades. Every effort to show the 
prof|le. ofthe successful or unsuccessful student was disappoint*' 
ing. The only test that correlated significantly with acadciyic ’



success was the Gotfcschaldt Figures, but this could also 
to chance, since the correlation was at the 5% level of 
significance and only 33% of all students passed ar 
final examinations* A multiple regression; anal^, ,.Jŝ  
tfith personality variables and academic success. Result, 
shown in Table 300C. They are disappointing but suggest 
the measures of field-dependence/field-independence show 
promise in predicting academic success. This leads us t< 
assumption that the successful student is more field* 
independent than the failing student. According to the i 
regression analysis the three best tests on the personal 
level for predicting academic successful students of 
architecture are Gottschaldt Figures, pattern Relations, 
the Taylor Manifest Anxiety Scale. The last one of thesi 
insrtuments is not significant at the 0.05 level.

If we want to carry our assumption one step furtl 
could combine the f- , ,gs of 1. and 2. We could then as 
that a student’s chances to be both highly creative and 
successful in the field of architecture will be good if t 
a low score on Social Aquiescence and a high score On Got 
Figures, on Pattern Relations and on the MAS. If our as« 
is correct then the failure rate could be considerably r< 
by applying the above tests, or similar tests for select) 
purposes, :

i Definition cf Creativity for Architecture
Various concepts and definitions of creativity he 

been discussed in the first two chapters. The 'Author's 
definition incorporates some of these ideas which he beli



dtstinsttt* Pteatlvtty frtsa other processes, the emphasis is -•
4: :V : ' - . " .. . ^

however, on creativity in architects and /or in architecture
 ̂ : ' ' : . /- %^ ̂ 'v/ fstadOnfeSi

"Creativity is one of many human capacities by vdtich 
man is able to produce somethingnew, novel or originaland 
that serves to fill a gap in a particular area. Creativity is 
influenced by a multitude of factors and can he divided into 
at least four dimensions, personality, verbal msd spatial 
creativity and appreciation. The degree of creativity in a 
particular field is the magnitude of the effect that this 
product „ has on this field", :f■

All In all the findings of the present study $em to 
support this definition. If we look at the word "capacity" 
we have to assume that creativity involves many divergent** ' 
thinking abilities, such as originality, sensitivity to 
problems and perhaps others* Here we have the problemrsolyer ' 
and the probiem-finderj a person can be one or the other and in 
a few cases both. - , , ' .

Test measures of creative abilities dWohstfate sdiae 
relationship w*.th the intelligence measuring. It appears that 
£hs verbal creativity tests show this relationship, measure both 
Ĉonveigent and divergent thinking. However, a sî iificaot 
' relationship eMsts between the predictors of creativity and 
with ihe external criteria of creativity. All in all we have 
. fdi'̂ iirce .with 5uiIford', /idio believes that creativity is mainly 
determined by specific cognitive abilities, and that the 
difference in creative ability is determined by quantitative 
differences of these cognitive abilities. Guilford believes
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that these abilities can be measured. Further, it has been 
demonstrated that creative abilities go hand in hand with 
personality dimensions.

ereativity can be divided into several overlapping ; 
dimensions* Architecture is in a unique position to sgpw the 
fact that creativity can be divided, in other words, a 

successful architect can be seen as a creative architect. He 
must not only be creative on the drawing board, but also be 
able to communicate successfully, that is orally and in writing 
with other people in different positions and settings* Besides 
this he has to be able to appreciate beautiful buildings In 
order to be able to delight the eye and show firmness and 
usefulness in his creative production. This is why the 
predictors have been divided into verbal, spatial, personality 
and art appreciation dimensions of creativity. Similarly, 
the Teacher’s Rating Scale as a criterion was divided into, 
a) Rating Spatial Expression, b) Rating Spoken o
c) Rating Htltten SxpressioB and d) Successful Interpeisoua! " 
Contact, to judge the abovementioned dimensions. Re have to 
keep in mind that in the architect’s profession, as in no. other 
occupation, we car expect to find the most general 
characteristics of the creative individual.

Aft individual can have creative abilities but if he has 
little dt y p motivation (and/or a certain maotint of maturity), 

his talents are wasted. Only through creative production can 

the individual be judged, and he is judged higher if his 

creative product fills a gap in a particular field. The 

higher the need for the product, the greater will be the value



â id the credit* Cfeatlve indivi 
and/or problem solvers, they nee

S* Overall Evaluation

tiie study of creativity 
decade, one of the most active f 
the large amount of experimentat

' ■' . ■' . - 1V
relatively immune to scientific 
purposes, the problem of definin 
point of being insoluble as the 
an ever widening field of defini 
efforts to explain creativity in 
theoretical conception of creati’ 
conflicting experimental finding! 
or populations a particular them 
be inadequate in others* Perhaps 
which led Guilford (1959 & 1 9 5 6 ) 

factor analytic approach to creat 
is not one, but there are many ti 
creativity, each which might be r 
population. Some creative dimens 
creative production than others, 
strength in some dimensions and i 
and this leads to specialisation 
performance. The task, of the exp 
and identify the most important f 
In creative production.

, ' The author made no attemp



.This study is part of a continuii 

finding tools for measuring divergent or 

for.better predictors of performance in c

depend on such waye off thinking. The tr:
I f  ■ ■ . ' ' ' -University performance, that is, high sc*

of verbal, and qaantitative aptitude, have

better estimating success in English, mai

courses than they have in music, fine art

this reason, the battery of tests has be<

on the predictive effectiveness of creati

associated personality factors in order I

architects had judged were rented to su<

school.

Architecture students were chose 

grounds that the successful architecture 

manifest those personality factors which 

creative individual. Behind this think! 

that if an architect’s designs are to de 

architect must be an artist, and if they 

cally sound and efficiently planned, he x 
at least an applied scientist or enginee 

an architect has not only to be both art



ais«s if he is to be successful in his occupation* he roust ’tip
\ ' % & some extent he businessman* advertiser, author-joyrnaMsf,
lawyer* educator, psychiatrist and nsychoiohiso, i

.  ̂ ; - _  : -yThe pveiall assessment of the present exploratory«
' ' ' ̂  q. ̂

investigation has to be made in the lî ht of the state of x*
current research on creativity, with a particular, emphasis, of
creativity in architecture students. Hot much wofK=Sas fêeaa

done with creativity in architecture and tdiafe/has ̂ ran |
was initiate in the United Stntes* Of pkvtk^^it' |»per|:iwe*':̂V"'
here is the study completed by MacKinnon (1962a & b) which, has beê
discussed in chapter I* Further research Wiich influepcM& OUi'
Study has been thoroughly discussed i>™ chapter II. - p  ‘ p

The author chose t> explore a number of areas of ,e '•
creativity* rather than concentrate only.bn' a single' ispect̂ x ^
and to study the relationship between creativity as
relation to j-.yursonality and other variables. An attespp was ; «,P " ' , . D: (/ ^
made to construct effective predictors for spatial crê tĵ lty.
A number of criterion measures were devised in order to 
provide evidence of validity for all creativity prediccore P  
used. Certain hypotheses about the: creative .first yeeB'. -
student of architecture were tested!: and these were intended to ,
.throw iî tt on aspects of.)the creative process yield-,sWe p  i-"
Information about the personality pjfofile of the creative " 
student that might pn̂ dispose him toward innovative behaviour.

In the previous chapter it was demonstratel-xthat the %

Obtained results have been premising. Experimental evidehce
has thrown more light on the currently neglected subject of
' - 1 '■ ” “ ;



: cyeabiM-;pvoceag-: and: on the personal.Ity profi 
■ a%gh#ec,ture /s tudank,. ;

The author hopes that this exploratory 
to stirnulata further interest in creativity r< 
arcnitecttire studeet so;that a still better/hi 
tiay he devised to select future architecture * 
find factors involved which are influential it 
ani its prediction.

Architecture although in the best posi 
riddle between creativity and academic success 
not come up with an answer* in other words, th 
creative architectural potential has not subst 
The answer lies that we need to measure potent 
relying on traditional measures of achievement
: . ' M .students who start on the study of architectir 
university may have widely differing baelegroun 
have measured the individual’s potential we st 
if he will use this potential, in other words 
motivation and maturity to make the best of hi 
is far toe simple in judging a person on his h 
and so turn away the wrong student or deny him 
ppportunitiey, Ihe right answers to solve the 
not he easy end ml#t he far into the future,

C* SUGGESTIONS FOR FURTHER RESEARCH
/ -The - field of creativity ,:is a complex 01 

for research is immense, lie have- to res$lae t! 
important for the future well-being of mankind



wadetatWinA and control og the oreative ferEommee*, %e
Solutions to a multitude of human problems are dependent on the 
educstlon and training of the present end future populations of

■ the world. The elite at least. If not all intelligent >;v:
Should be creative and problem - solving people, because only by. 
a* p a w l e d  education can this plawt W  kapt f v w  a t#re*t#aad 

disaster. ' A

Schmidt (1969 on.18-20) in Research in Creativity— - 
1965-1968 --- A Sibliography and Analysis, makes sugs&tiUUS#,£df:-r:, 
further research in creativity. He puts the main stress on 

teaching creativity eW in the c o ^
educators to work together In testing and f emulating ‘recent 
findings on teaching W  learning* %e pe r t w M W  o( both
teacher and researcher is necessary and fruitful, because the 
teacher knows the student, subject and school betters, Vhile the 

' researcher has the necessary theoretical co«3truetss experimental . 
design and his special vocabulary for investlgatlnga particular 
educationhl phenomenon* ^ ^ a r  research in ernatlvity nuu W

’ therefore be as'follows.* H
(i) ' There could be raors studies of creative and non-Creative
teachers. There are few t e a c h e r s  who help the creative s^ei^h. . 

The majority do not know how■ to help,. or do not care. There Is 

nleo an extremely large group of teacher* *Uppre**iAg 
or killing creative abilities in pupils. Research is needed 
in this realm, if only to restore a lost communication'. ;

■ <ii) There is a need to develop systematically a category 
- system to analyse classrooro discourse. This system could include:



Xogicat Operations, tike hŷ ofchesizinĝ  inEerring, and 
generalizing; or pSycaologiGat elements like degree of iaotl»- 
vation, self Mage, participation in discussion and interaction 
with teachers. It could also be either issue-centered or value 
centered,
(ili) ,-r If the statement that creativity or geî iis is "ninety 
percent perspiration and one percent inspiration" is true, then 
to ignore research into the relationship between creativity, 
perseverance and motivation would be serious,
(iv) More research is needed in group or classroom disy 
cessions, tie know what teachers and students, heads of 
department and research workers ought to do, but very little of 
what they are actually doing, through observations, tapes; and 
video tapes of these meetings this could be corrected.
(v) Longitudinal studies of creative individuals, aitdi, 
perhaps groupŝ  would be desirable. Research could concentrste 
on how the personality is affected by a non-directive, inquiry- 
centered approach and what transfer value this approach would 
have for later years. Motivation could be explored in terms of 
the Hawthorne effect, tv see whether the novelty of the approach 
accounts for differences in interest and participations
(vi) It would be desirable if more daia, concerning 
personality, intelligence, socio-economic and ethnic back­
ground would be available about the individual *>ho participat 
in studies of creativity. Relationships between personal and 
bocial variables of the subjects have to be established,
\ -- y . ..

'lnf%llectual performance and motivation to learn something new 
Tare' important- ticfSrYie- be considered*



ativit(vii) thfeialatlottsbip between ctel 
needs fujetber research. If further resear 
finding that there is only a slight irelati 
creativity and Intelligence then perhaps w 
general, intelligence or 1,Q. tests ly supp 
items requiring creative or divergent thin
(viii) No experimental work appears to h

. -it'
establishing whether there are in f «ict twe 
creative abilities* We could assumti that 
between the inventor and the theoretician, 
solver and the problem finder. !|
(ix) There- is a need to focus mitre dir
of knowledge in the different disciplines, 
research may move In the direction pf care 
between concepts and methods of investigat 
science and of studying their overlapping 
psychological elements should be found in 
should be harmonized,
(x) There is need for experimenting w
of curriculum organization and sequence, 
made, between graded and non-tgraded schools 
school the students have several optlens 1 
without too much stress and without rigid 
rewards and punishments* Certainly these 
will work only if the student has reached 
:»atn;rley./.:v
'(xil : " It has been demonstrated that tea 
environment appear to influence the aijjstl
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individual* Investigations could be conducted in school* 
universities and research institutes to clarify what factors 
really affect the creative individual. The emphasis could be 
on interpersonal conduct, such as the relationship between 
teacher and student and/or team leader and young scientists.
Since /t is of interest for the school or university or for the 
research institute directors to know how to manage best their. \ 
creative individuals, it is likely that they would show their 
co-operation to such research.
(xii) If we are interested in creativity as a whole, future 
investigations will most likely take two major directions: to 
find a better understanding of the creative process, and to 
note conditions that Influence creativity. '

We have to use the best method of producing conditions 
for influencing creativity. An important source of determina­
tion of creative thinking lies In the area of motivation. We 
have to find the needs, interests, and attitudes that help the 
individual to be creative productive, and the blocks that 
inhibit this process. Future research has to find answers to 
the following question: Row do certain attitudes and emotions
affect various stages in the complete creative process?: When 
answers are found to this question the foundation will have been 
laid for an Increased control of the creative process*

; V -
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C H APTER VIII

SUMMARY

(1) Two tests were designed to measure spatial creative ability 
for this study. Four other tests of creativity were chosen from 
a number of well established intruments. For the two newly 
developed tests the nature of the items, scoring methods, and 
time limits, were decided on after numerous preliminary 
investigations, including several pilot studies.

The final battery of tests, and the factors of 
which they are intended to measure are as follows; ‘

Spatial Creativity
Making Symmetric Designs - Subjects are given a booklet and strips

of black paper which can be dissected into three 
parts, and are asked to make as many .Symmetric

geometric figures of their own using one strip
of paper for each.

Subjects are requested to judge which of the 
common elements are present in each pair of the 
abstract - complex geometrical figures.

Three descriptions of solutions to problems are 
given. Subjects are required to name faults of 
weaknesses in the proposed solutions.
Subjects are presented with hypothetical and 
unlikely occurences, and are required to

Common Elements »

Verbal Creativity 
Seeing Faults

Consequences



respond with possible consequences of such 
occtlr-.ences* ,

Creativity as a Personality Dimension
Preconscious Activity Jcale - Subjects are required to classify 38

statements as either true or false.
Art Appreciation
Barron-Welsh Art Scale - Subjects are presented with 86 figures. ji

which they have to score as like or dislike.

The tests of verbal creativity are tests devised or adapted by 
Shapiro; the Preconscious Activity Scale was developed by Holland 
and Baird in the U.S.A. The Barron Welsh Art Scale is also an 
American test. The two tests on spatial creativity were originated 
and constructed by the investigator.

(it) A number of instruments were employed to measure personality 
and related variables in their relationship to creativity dimensions 
One of the instruments used to test motivation, the Work Attitude 
Scale, was designed and constructed by the author. Another 
instrument, the Famous Sayings test, vdiich consists of four 
personality measures was adapted to South African conditions by the 
investigator. The nature of the items, scoring methods and time 
limits, were decided after numerous preliminary investigations, 
including a pilot study on 338 college of education students*

The final battery of tests and the factors of personality and 
related dimensions which they are intended to measure ate as 

follows:
Field-1ndependence/Field-Dependence
Gottschaldfc Figures - Subjects ate requited to find one of five



simple figures in 45 complex figures.
Pattern Relations - Subjects are asked to find a missing part in

each of the 30 patterns given to them in a 
booklet.

Intelligence
feman Concept Mastery- This intelligence test consists of two parts?

In Part I subject has to identify synonyms 
and antonyms; and in Part II he has- to 
complete analogies.

Motivation and Anxiety
Continuous Coded Addition - In this continuous work test subjects

are required to exert themselves for over an 
hour in adding simple figures.

Work Attitude Scale - Subjects are asked to classify 38 statement#
as either true or false.

Pear of Failure - Subjects have to classify proverbs or famous
sayings into like, don’t know, or dislike.

Taylor’s Manifest Anxiety Scale - Subjects are asked to answer as
true or false 28 personal statements.

Dogmatism and Hostility
Rokeach’s Dogmatism Scale - Subjects are required to mailt 4D

ments indicating the extant to which they agree 
or disagree than.

Hostility Scale - Subjects kad tc classify proverbs or famous
sayings into "like", "don't know", or 
"dislike",

The Hostility and the Fear of Failure scale belong to the Famous



Sayings test vhich was adopted by the author to local conditions.
The Work Attitude Scale s*as also designed and constructed by the 
investigator for this experiment and included in a pilot study of 
33 architecture students.

(ill) Six hypotheses were proposed and tested: X
That field-dependent subjects are less creative than 
field-independent subjects.
That highly motivated subjects are more creative than 
less motivated subjects*
That creative subjects display more "normal" anxiety 
than less creative subjects.
That highly creative subjects have a greater facility 
for visualization than less creative subjects.
That less creative subjects are more dogmatic than 
creative subjects.
That academic achievement in students of architecture is 
related positively to creative ability, -

A Biographical Questionnaire was also given to each student to 
complete in order to give the experimenter as much personal data as 
possible. This questionnaire also included two criterion measures 
on creativity.

,(iv) Seven criterion measures were employed, four of which belonged 
to -the Teacher’s Bating Scale. These four ratings are: (a) Spatial 
Expression; (b) Spoken Expression; (c) Written Expression; and 
(d) Successful Interpersonal Contact* However it was not possible 
to rate all students on (b) and (c) since the composition of the 
courses taken by the student did not give the teacher enough contact

(b)

(c)

(d)

(e)

(f)



In certain areas and therefore not enough information to make 
judgements In some areas.

Another criterion measure was academic achievement, in other 
words a combination of all grades received on the final end of the 
year examination. Since the four groups of students did not all 
take the same courses a method of assessing their final results 
equally had to be found. For this reason the person who failed all, 
or nearly all, courses, that is with the exception of one received 
a grade of 0,0$ the student who passed some courses, but not all, 
received a grade of 0.5 and the individual who passed all courses 
received a grade of 1.0. »

The Biographical Questionnaire had also two self-rating 
criterion measures. In the first, which we called Creative Production, 
each subject was asked to name everything what he had produced which 
could be considered original, novel or creative. If the subject did 
not mention anything he was given a grade of 0, for one object or 
one category he received a. 1, and for many creations he received the 
grade of 2,

The other criterion measure from the Biographical Questionnaire 
was another self rating measure. The student was asked to rate 
himself on a four step scale of creativity and of intelligence*

(v) The final sample consisted of 105 first year students of 
architecture. Nearly all of the students were male and their ages 
ranged from 17 - 26 years, with a mean age of 19.89 years and a S.t$. 
of 1.6* At the beginning of the study all students who were 
registered as first year students in the department of architecture 
were included in the study, but the number was reduced from 117 to 
105 because students left the university. In all cases except



three, students left because they were unsuccessful in their course 
work. Since testing took place through the whole academic year
complete data could thus only be gathered on 105 studentsi

(vi) The following steps were taken in the statistical treatment 

of the resultst
(a) Scores on all variables were intercorrelated, and a matrix of 
these in t etc of re la tions was drawn up.1 It was demonstrated that 
scores on the predictor tests intercotrelated positively, in some 
cases at a high level of significance.-. Scores on the criterion 
measures also intercorrelated significantly, some of the measures i; 
correlating positively and others negatively. Five of the criterion 
measures correlated significantly with at least some of the

predictors. The Teacher's Rating of Spoken (Expression. 
intercorrelated highly with four of the predictors. Academic 

achievement as measured by Final Examination Grades did not correlate 

with the predictors. However, the Self-Rating of the student 

correlated with four of the predictors.

Age, Sex, Religion, Home Language, Parents' Job and Military 
Service showed little or no relationship with the predictors, 
criteria or most of the other variables. Intelligence scores 
correlated significantly with nearly all predictors and with two 
criterion measures. The high relationship between intelligence and 
creativity test scores may in part he attributed to the fact that 
the sample represents a group of subjects who are not too much above 
the average population in Intelligence, with a mean intelligent 
score similar to that of the general matriculated population. The 
intelligence level of the group Is below the IQ level of 120, and



at this lev?! intelligence does influence creativity.
(b) Total predictor scores were obtained by adding the standard 
scores of the predictors. The 105 subjects were ranked On the 
basis of their total scores. The 53 top and 52 bottom ranked students 
were identified as a high and low creative group respectively.

An analysis was made of the scores achieved on each of the 
variables measured in order to identify those items that vary most 
strongly between the high creative subjects (H.C.1 s) and the low . ;: 
creative subjects (L.C.'s), Chi-squares were computed to test the 
significance of the differences in the number of H.G.*s and L.G.'s 
rated on several variables. Those items on both Teacher*s and 
Self Ratings significantly differentiating the H.C»*s from the-%r.C<*S 
were assumed to be those which most strongly differentiate the 
two groups. Furthermore, the two groups were compared on other 
variables through the computation of t-tests, in order to find the 
significant differences between the B.C. and the L.C. group* Ihus 
it was demonstrated that the H.iS* subjects are significantly 
greater producers of larger numbers of original objects, are oo»e 
intelligent, facilitate more visualisation, axe less dpgaatic And

more fieId-independent than the L.C* subjects.
In addition to Final Examination Grades and personality 

variables, two other criterion measures were administered* The 
teacher was asked to rate the student in the £our areas of creativity 
necessary to a- successful architect and one section of the 
Biographical Questionnaire required students to rate themselves on 
how creative they thought themselves to be. Ratings made for the



at this level intelligence•does influence creativity.
(b) Total ̂ Keeaicter scores were obtained by adding the standard 
scores of the predictors, the 105 subjects were ranked oh the q  , 
basis of their total scores. The 53 top arid 52 hottoia ranked students 
were identified as a high and low creative group respectively.

An analysis was made of the scores achieved on e&ch of the 
variables roear :red in order to identify those items that vary most 
strongly between the high creative subjects (H.C.'s) and the low 
creative subjects (L.C.* s). Chi-squares were ewpdted to teSK-ithe 
significance of the differences in the number of h.G.’s dnd 
rated on several variables. Those items on both Teacher's and 
Self Ratings significantly differentiating the R.G.*s from the, 
were assumed to be those which most strongly differentiate the 
two groups. Furthermore, the two groups were compared on other 
variables through the computation of t-tests, tn order to find bhk 
significant differences between the H.C. and the h.C. group. Thus 
it was demonstrated that the H.C. subjects are significantly 
greater producers of larger numbers of original objects, are more : 
intelligent, facilitate more visualiratiotb are less dogmatic and ^

more field-independent than the L.G. subjects. :
In addition to Final Examination Grades and personality ^

variables, two other criterion measures were adtoinlstered, fihe ; I 
teacher was asked to rate the student in the four areas of creatixyity !j 
necessary to a successful architect and one section of the i
Biographical ̂ lastionnaire required students to rat̂  themselves on
' - ' -  ̂ \ . . ' ',yhow creative they thought themselves to be* Ratingi.. ^ade for the
h.G,*s and the h.G. ' s were compared by means of chi-squareSi>



The biographical criterion was successful

In that significant:iy more L.C.’s rated themselves low on both 
creativity and -intelligence than did the HoC.! s.
(4) The six hypotheses Mentioned in (iii) above were tested by 
ccmparing the II.C. and the L.C. groups. Hypothesis I was 
supported, high correlations between the measures Of creativity and 
field-dependenceZiield-independence point in the diretfcion of thete 
being a relationship between the measures. Hypothesis 11 haŝ  hot r ' 
been borne out. No significant differences were feu#
H,C.*s and the L.C. *s> as their motivation test Scores #i6wed. 
Hypothesis III was not supported, i.e., H.C.'a 
expressed no more normal anxiety than 1̂ .̂ *’ft* Hypothesis IV was also 
supported since the H.C.'s expressed significantty greater facility 
for visualization than did the L.C.'s. Hypothesis V, that leas 
creative subjects are More dogmatic than creative subjects, was 
supported. However, the last hypothesis was not supported with r 
respect to academic achievement and its relationship to creativity 
in students of architecture. ,  ̂ ir
(d) Multiple regression analysis were carried out fo assess the 
predictive value of the battery of tests in distinguishing between 
the high creative individual and the low creative individual on the 
one hand and the successful architecture student and his failing - 
counterpart on the other hand.

The following profile emerges for the high creative architecture 
Student in comparison with the low creative one according to levels 
of significance: low score on Social q̂uiescence, high score on 
Pield-independence (Oottschaldt Figures), and anxiety (MAS), low 
score on Dogmatism, high score on Motivation (Fear of Failure and



Work Attitude Scale), Pield-Indepetidence (Pattern Relations) and 
Hostility end a low score on Conventional Mores. The three best

teats On the personality level for predicting the highly creative

Individual are the Social Aquiescence Scale of the Famous Sayings „

test:* GObtschaldt Figures and the Taylor Manifest Anxiety Seale.

The profile of the successful student of architecture is of low 

significance and thus rather disappointing. The multiple regression 

analysis suggests that the academically successful student has a 

high score on field-independence. The three best tests for 

predicting academic success in students of architecture are 

Gottschaldt Figures, Pattern Relations and Taylor Manifest Anxiety 

Scale.'
According to the step by step multiple regression analysis of 

individual creativity tests against creativity citeria the least 

promising test is the Common Elements and the most promising is the 

Preconscious Activity Scale.
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