
• Anxiety shows 'at highly significant negative correlntien 
with the Work Attitude Scale, a measure of motivation, ana a 

highly significant positive correlation with Hostility. Positive 

correlations, at the 57. level of significance are given between 
anxiety and Preconscious Activity, Self-Rating, Intelligence and 

.Dogmatism,.

(viii) Visualization: The two measures of visualisation are

Making Symmetric "Designs and Common Elements apd they are highly 

Correlated with the measures of fieId-dependonee/£ieId- 

independence, e.g. Gottschaldt Figures and Pattern Relations 

(Table W). '
The rest of the correlations mentioned are positive and 

at the 5% level of significance, Baking Symmetric Designs 
correlates with the creativity test, donsequences  ̂with the 

intelligence measure. Concept Mastery and with the teacher’s 

rating of Successful Interpersonal Contact, The Common Elements 

test intercorrelates with Fluctuation Maximum negatively and 

positively x-rith the creativity test Preconscious Activity,

(ix) Dogmatism and Openness tci Experience: Significant 
correlations with Dogmatism are nearly all negative (Table XV). 

There is a negative, highly significant, correlation between 
dogmatism and Seeing Faults, indicating that a dogmatic person 

is net likely to be creative. Negative correlations above the 
5Z level of significance exist between Dogmatism and the Barron 

IkM* Art Scale, the Preconscious Activity Scale, Rating i
Spoken .Expression, Successful Interpersonal Contact andSelf-

■ : ■■■ ,Rating* These results indicate again that dogmatism and 

creativity do not go hand in hand. The only exception to this



is the positive, significant correlation between Dogmatism and 

S a te d  Sfeitten ' Expression,
the measures of Hostility, Conventional Mores and Social 

Aquiescence are components of the Famous Sayings test and these 

three measures intercorrelajte extremely highly with each ether 
and with the measure of dogmatism.

Besides this, Hostility is very highly correlated with 

Fear of Failure 'and Anxiety* Conventional Mores is highly 

significantly negatively correlated with Seeing Faults, 
Preconscious Activity and Self-Rating! and significantly 

negatively correlated with Sated Sptdten - Expre^ion and
Concept Mastery, the intelligence measure. There are also 
significant correlations above the 1% level between Conventional 

Mores and the motivation measures, the Work Attitude Scale, the 
Fear of Failure and the Correction component of the Continuous 

Coded Addition# indicating that a relationship does exist 
between Conventional Mores and Motivation.

A similar pattern to the above variables can be noted 

between Social Aquiescence and some variables * This measure 
shows a highly significant negative correlation between itself 

and the Barron Welsh Art Scale, the Preconscious Activity Scale, 

Bated Spoken Expression, Self-Rating* and the
intelligence measure, Concept Mastery. However, this measure 

has a significant negative correlation with Seeing Faults, and 
a positive one with Rated Written Expression. There
is also a highly significant correlation between Social

ARuiescenca and the motivation measures, ^ork Attitude Seale, 

Fear of Failure and the Correction and Neatness components of



' q '  . - KS«

the Continuous Codetl Addition. ,,p : '. .z; , :

, The iriterbotiretaticms of the fdur mea/ures, Dopiatism,
Hostiii*; ̂ .Conventionai Mores and Social Aqttiescenee* suggest 

that a pets on sAo is dogmatic and closed to experience Is not V ^
creative but is nevertheless highly motivated.
- „ ' : - v: , "  -
(x) Academic Success; The measure of academic success is Final

Examination Grades which do not appear to be related to * 
creativitŷ ; There is only one correlation at the 1% level of 
significance, between Final Examination Grades and i. ' T ■ &  ’ -J") 
feted' ’ Spatial Expression ffeble’; ;suggeSf>î 'Liahat in- o:rd»5fV;'
to pass his subject the student has to be judged by his lecturer
as being able to express himself creatively in his drawingsI Sis

Final Examination Grades are not correlated With his Siplf~rat.ingl■ ' i
there is also a significant positive cprrela^ion between Final > 0

Grades and the Gottscbaldt Figure test. This does suggest 
that a successful completion of this test will help the Student 

in passing the first year of his study.

■ ■ ■ ■ ■ ■  ,  •Cxi) Miscellaneous: In order not to increase unnecessarily the \

main correlation matrix, six measures have not been included. 

However, they will be discussed here. These six measures ares 
Age, leligion. Home Language, F-irents' dob Status, Military;rx

Service and Sex. , . n
, Age lo correlated negatively to s^x - *.30) and'to %

#  . - - . ' ' / /  ' - - ' - -

Academic Success (r= -.23). Sex.correlates significantly with
: ; - /  . . , . .. 7'; ' - ;

the creativity predictors. Consequences tW; .26), Seeing Faults 
Cr® *22);> and the Freconscious Activity Scale <r= ,25){ it ,

correlates; positively with feted Spoken :'y Expression ' f
I
. Ip) and negatively with feted Witten ' ' . .. Expression »„

i] - :: .  ̂ - . : a. .' . . . " "(r= -,.>0), It should be kept in mind, that the sample was



-:ZC\ - , -
,' "predoffiltiancly :■

Religion only correlates sign 

^:Crs=.»23)> Religion was scored in an 
religion to Protestant, Catholic, Jew 

; oorrelation therefore suggests that p 
religion have less anxiety than peopl 
religions*

Rome-language was scored as £ 
2. Language correlates Significantly 
AquieseetiCe (r*= -.21) and Bated 

(r*= -.29) and positively with Bated 

(n= .26) Successful Interpersonal. Qq) 
Success (r= .20).

Parent's Job status, was score 
1 and professional or serai-prof ess ion; 

Intercorrelated with all other vatiah! 
Significant negative correlation (ra= - 

and Conventional Mores; and a positive 

creativity measures, Common Elementfi 

(r=s.»23> and Consequences (r= .20),, 1

existed a highly significant correlati 

between parent,1S Job and Concept Maitte 
/.. measure, suggesting that upper sĥ tujf 
/ intelligent children. . • |

.. In .assessing Military- Experter 
- •' experience in'this field received a %  

leadership a I, and leadership in the
. y 'X;: v --/.the correlations were nearly all negat



have any Military Service,

D. The Identification of High Creative and Low Creative 
Subjects.



The lrtocal -preaictoe score11 for eaeii subject wis
obtained, by adding the sum of the standard score of % c
f ollowing h;aasures;
Barron Welsh Art scale
Consequences ) i;

) (Verbal Creatiivifcy)
Seeing faults )

C:' '

'i •

v,:.;

Precohsclous Activity Scale (Personality)
Matclng Symmetric Designs )

) (Spatial Creativity)
Conntton Elements )

The total predietor scores thus obtained ranged : ; :
188 to 65. A frequency distribution of the total sradicfc6i‘v
- - :,y- v ' : :-i)scores is presented in Figure 1. it can be observed that 

scores are distributed fairly normally, though there is a slight 

skewness in the direction of the low scorers.
The 105 subjects were ranked according to their total 

predietor score. In order to compare the hi# creative (B*C:e ) 

end the low creative (L.C.) subjectSj'ithe sample was divided 
in the way described above.



. _ -:'

f " ,  1'
L .

4 ' f . : ... _; 1r,4



The. high and low creativity groups differed 
caasiderabl, ia their scores. The mean creativity score for o 
all 10S subjects wee 103.37 with e S.D. of 22.89; the mean 
score for the B.C. group was 121.77 with a 5.D. of 14.37 as 
c<mg,ered to the mean score of 84.62 aad an S.D. of li.87 
for tha L.C <-,"oup.

Tha 105 students were also ranked according to their
scores on verbal creativity (Figure 2), spatial craatiikty

' v : ' ,,. \ ■ ; . . :.,̂v
(Figure 3)* and the personality dimension of creativity
(Figure 4), and art appreciation (Figure 5), However, the total

ipredict'or score was considered the best measure - Since "' : - ' \
architecture involves all four aspects of creativity.

hater the 105 subjects were ranked accofdiiig to f||eir v 
verbal creativity. This score consists of the sum of the sdres 
of both the Consequences and fk<-- Seeing Faults'. Tests. The meBp ''' 
Of the total group was 42.78 (S.D, 13.62); o£ the 53 most 

verbal creative subjects, 51*19 (S.D. 12.78); and of the 52 least 

creative subjects, 34*17 (S.D. 8,18). A frequency distribution 0 
this score is shown in'Figure 2. ?

Spatial creativity was measured by the summation of tite 
scores of the Making Synroetric Designs and the Corcmon Elements 

tests. Here a mean of 33*6 (S.D. 6,42) was found for khe total 
group; for the 53 highest scorers a mean of 37.38 (S.D* 8,26) 

and the 52 lowest scorers a mean of 30.37 (S.D* 6.75). |igure 3 
presents the frequency distribution of spatial creativity.

Subjects were also ranked according to the personality 
dimension of creativity which was measured by the Freconscious 
Activity Scale* Here we' have the mean of the total group,; 1 '

20.82 (S.D, 5.87): for The top 53 the moan of 23.83 (S.D. 5,13);
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end the fcotetim 52 a mean of 17,75 (S.D. 4.95). Figart 
the fseqaenfcy dtstributlon of these test scores,
o - / . : ;

The Barron Welsh Art Scale is a creativity fees
appreciation. Here the mean of the total group is 26.

(S.D. 12.31)$ for the top 53 scorers on the last test,
(S.D. 9.80), and the bottom 52*20,08 (S.D* 11.06). Tl
disfcributiQn of these scores are shown in Figure 5,

Table XVIII represents the means, standard dei
for all tests which are concerned with factors of moti
and anxiety for both the W.C. and the L.C* group, Tal

takes care of all creativity tests, creativity criteri

variables and factors used later on in the correlation

and other parts of the analysis for both groups,

TABLE XVIH ^

Beans and S.D.s fcr Mot(vat! o' i and Anxiety Tests for the H.C.!s and the I,

VARIABLES mu;
B.C. | L.C. : 0.0.

Taylor̂ s BAS 8.72 7.50
Fear of Faflure 35.76 37,25 8.6S '
(Famous Sayings test) . . . ■ '
tferk Attitude Seale 20,08 20,39 5.69
Continuous Coded Addition
(components)

1 Total 1678.# 1673,2? 370.32
Error : 13.15 14.94 15.00
Corrletion 13,98 14.50 12.57
Accuracy 220.33 216.54 41.50
Neatness 221.44 211.81 45.71
Initial Drop % 3,45 4^2 5,43
Dui'aiiô init. Drop 1.# 2:06 1 ^
Increase 0.92 0.93 0.61
Slope 0,99 0.97 . 0.58
Bax. input/unit 13*86 15,29 4.30
Convexity 2.66 2.25 o. 1.58
Early Increase 1.74 1,71 ' T.11
Slope Difference 2.29 2.15 1,37
Fluctuation Difference 4.56 :: s.# ' - l.B , :
Fluctuation Baxieua 4.%

......
4,99

*11"1'1'1 ■■■ ...
1,42



TABLE XIX ' :. - - -I
■ .....  : ■ r

W *  W  Cr»atlY% end other Yerja&TA, of #* a.C.»« »wd *« W / L  r

m i A * #
—— -

\
r - — : 

% A O .'s  '

B.A 4 A

m a m #  mam;
• f -. -

Barron Selsh Art Scale " 8 . 8 3 : 9.79

- .
1 W

CnnseGUences v 3*.?0 2 Z .iT - '^  A14 v 7.19
Seeing Faults 16.49 1 W A38 -;
Preconcscious Activity Scale 23.83 17.75 : M i , ,

Baking Syaaetric Designs 11.53 8.71 3^1 % A te

Coeeon Elements 2 .% 21.65 7,86 s ^ i

mEATiYi# s a iE

Spatial C E xnress ion 5.09 4.90 1.40 : i ' * l
Spoken S x p re S s io n 5.83 5,12 0.89 6.70 *

G.% : 4 .m 1.l3 i 1,19

Sutc. Personal interaction 5.06 5.2? 1 .0 1 ^ A *  :

Acatkeic Success 0.56 v % %  /  " A33
Chm tlw  iW w tlo n L32 ATS 0.92

WtLRaHng ' 2.43 W . 1.23 ' o.(% -

W W i# M F T g u p * 2&5I 23.79

......

7,87 A70

W a t t e * 15.08 12^8 8.22 4 ^ 4  I
Concept Mastery 57.% 40.81 24.41 11.85

R o b a & B q e H * m . « 151.56 23.80 2AI3

W l i t l y  .. ,, . 35.47 36^0  ^ \ l 1 7.32

Cemresiletal Herts 30.00 39,80 10.30 9,18

Social Aquiescence
, . .. . . . . .  ,.........  ;. , : ...

27.57 32.% 8.29 % 21

* * * : .

0.17 0.02 0 ^ 6 0.14

19.42 19.98 1.59 1,59

w w *  " i ' 1.82 1,40 W  : 0^5

. . -  ^ -- 1 .% ' - i . i o % % 0 ^ 0

N r e a t t s M ,  1 . * 1 ^ 2 A48 O j l

HUtiary Se-viee - " % ? o .. 0.87 A # 0.74

.... .. '
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In order to give the reader a bettor understandi% of 
the differences between the B.C* and the L.d. group Table XX 

and Table XXI are ihviuded.. The correlsfcionf^trixes give tbs' 5. 
intercorrelations (decimals omitted) of scores for the H.C.'S

(Table XX) and b.C.'s (Table XXI) on all predictors, criteria, 0
. ’ ■ ' . - '/" . - ;.'kpersonality and intelligence tests, as well as other information

- . ' "-from the Biographical Questionnaire, It is importat̂ i to remenber
- »that each group consisted of 53 or 52 subjects, therefore 
26 (0.26) or above is significant at the 5% level and 34 (0*34) 

or above is significant at the 1% level.

When we compare the correlation. matrix:. of the H*C* .group
- ■ ■ - ■ ■ ■ " ■ : with that Of the L.C. group we note that there are three ways of■ _ ■:

possible comparison: "
(1) Significant correlations in the H.G. group only

(2) Significant correlations in the L.C. group only '
(3) Significant correlations in both the H.G. and the L.C, group

(1) Significant correlations in the H.G* group and not in the
, ■: ; - 

I.e. group are between: . ■ |i - , ; ^  <
Making Symmetric Designs - 
Common Elements 

Seeing Faults

Preconscious Activity *

^  ;■; :■ ; ' .

V Aated Spatial Age;
H 1 ■ - ;r / 'Hated Written Expresaids;
Consequences, Concept Mastery, 
Conventional Mores (negati^lj

'o.

Creative Production, Concept 
Mastery, Conventional Mores (negative)^ 
Social Aquiescence (negative},' m%,-
Military Service (negative),:

' - -X! - i? .



2 Common Elements

4 ConeequenceB
Berron Wish. Art. Scale

9 Bating Written -Expî siton 
10 Successf. Interfere. Contact

12 Creative Production 
15 Self-rating ■
Ik Concept Mastery 
15 SottecWdt

17 Bokeach Dogaatiem 
'18 Soatility
19 Conventional Mores
20 Social Aquiescence 
,;21iotal:
22 Error \
25 Correction 
2k Accuracy 
.25 Meatnoa#

27 mr/#tlal Or#

50 Max. input per unit
31 Convexity
32 jBitely increase ;■

.35.' Wetuation Max,
' 36' Work Attitude Scale.

V V

-03 -11
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lated: Spatial S^easioR - i?attem Eolations, Gottschaldc Mo  

v;:V-' • - Cotrection4 Academic StigeeSs;

Rated Spoken. Sxpre6sio|i »; Social Aquieseence (neeative),, o 
. Concept Mastery, Correction and Accuracy (npga(|iv 

- Rated Written Wpteeaidn \ Social Aquieyeericfe, Age,.. Dogmatic 
. Correction;

Rated Saccessiul Interpersonal Contact - Dogmatisto < t̂ jgative> 
Concept Mastery, Home Language, Accuracy (negatii) 

Academic Success - Rafctern Relations, Age (mgative^. \:r 

Creative Production - Total (n^gative)̂  Error, AceutacyXCa&ga 

Self-Rating * Concept Mastery, Error; - - i
Concept Mastery - Rear of Failure (negative), Conventional 

Mores (negative). Social iquieicer.ee (negative). 
Pattern Relations, IBS, Parent's Job; 

fiottschaldt Figures - Pattern Relations, Total# Fluctuation 

difference; .
Pattern Relations - Total, Correction, Keatness (negative); 

dogmatism - Social AquSescence, Religion, Parent1® dob (neg#fc 

. -' ?"M3rl3rdB¥eAse. (negative),. Slope Difference '(«iga 

Hostility -Conventional Moree, MAS; ^
V . ;  ■

Conventional Mores and Social Aquieseence - Parent's Job (neg

anotber;
Attitudb # Fear of Failure, Age, negative aW positCve *

aeveral COBqwnenta of the Continuous -Coded Additii 

Fellnr* - W a l  Wgative); correction, Heatae*#

. r y  / ' ^



(2) Significant correlations in the 
and not in the H.C* group arc between?

Making Symmetric Designs Sated Spoken Expres 
Sated Written Expression; '

domttpn Elements - Gofctsckaldfc Figures, Pattern 
Parent's Job; . .

feeing Faults - Creative Production, Initial D 

Failure;

Barron Welsh - FrCconscious Activity, Bated Sp 
Social Aquiescence (negative)|

PreconScious Activity - Bated Written Expressic

Military Service (negative). Social .

Fluctuation Difference 5
Rated Spatial ibtpresaion.̂  Rated Interpersonal

Difference;

Rated Spoken Expression - Home Language,, Slope 

Rated Written Expression - Academic Success, a 

Htxo© Language, Self-Rating and Host! 

Rated Successful Interpersonal Contact - Gonve 

Difference; ;
Creative Production > Increase and Slope; 

Self-Rating « Patteirn Relations, Increase, Slo 

z Concept Mastery •- Religion and Military Sesvic 
Pattern Relations - work Attitude, Early Incre 

Convexity, Fluctuation Dif ferenc$ (n 

Hostility - Religion (negatiit), Initial Drop 

Conventional Boras - Age (negative), Wor% Atti 

■ ■' Neatness (negative); .

, Seve^l Coropdtients of the Continuous Cstlod'



tv

Btirk Attitude - Sex (negative), several cemponentlof the 
: . ,-v.- Continuous Coded Addition; ■ / . v:;: | i
Feorof Failure - Duration of Initial Drop (negative)! : v
KAS ~ Increase (negative;, Slope (negative), Convexity (negative). 

Slope Difference (negative); ■

(3) Significant correlations in both tlie HtC. groef̂  v
and.the LX* group are; betwenit' ./vV ' v',;;̂’;vv
FreeonstiioUB .Activity ~ Fated Spoken -Expression, gated Successful 

* Interpersonal Contact, Self-Rating; ' 1X1
Rated Spatial Expresion - Rated Written Expression vAcadebte J

Success*- lc

Rated Spoken Expression Rated Written Expression (negative), Rated
Successful Interpersonal Contact, Creative Production 
Self-Rating; .. v'.' V v ; v;.-;

Self-Rating - Successful Interpersonal Contact, Creative Production; 
Dogmatism - Hostility, Conventional Mores, Fear of Failure, M&Sj 
Hostility and Conventional Mores - Social Aquiescence, Fear of

Failura; ^  ^

Soeiai Aquiescence - Work Attitude, Fear of Failure, GOrrec#a#i

Fear of Failure - Correction; . - . - - - v -- ;’X :x xX..:

MAS - Early Increase (negative).. Work Attitude (negative)'^-v, 

Continuous Goded Addition components » tith eaclhr ’tjfher. poAltive; and 
negative. 'V-l-L;

r



( " ; y : :1(#, '

The reader will noticê  that, as 
correlation matrix, the following variahles 
mentioned in the correlation matrices for t 
group : Sex, Religion, Home Language, Paren 
Experience. However, these variables have 
It was necessary, but in general they wpî ld 
information to justify the increase of the

Table XXXI gives the percentages 
creativity in each of the four sections of 
E of this chapter compares other variables 
and the L.C.'s and gives the significance 1 
two groups. ;

MBUÊ XXH

Percentages cf High and Low Crea tiv ity in  ea<

K.C, i .e . Total

Architecture 34 12 48  ̂ y y
■ : ■ ■ 

Quant. Surv. 3 n y .  y,

lu ll ding Sc. 9 31 ;

:\T, m p i a i t , . 4 11

53 52 105



E. Comparison Between the K.C» and the L.C. Grou 
<i) the Biographical Criterion Item.

As mentioned in the last section subjects
four statements on page 6 of the Biographical Que
. - . / .' ' ' ' ' /  ,(see Appendix) and they had to decide which jj*£ th
: :ments best describes them. The frequencies of ra
H.C. and B.C. groups are as follows:

U »  • ' : - 5
I. 1 believe that I have better than average 

intellectual qualities as well as average 
creative ability or imaginativeness.

2. I believe that I have average intellectual 
qualities, but that I am highly creative 
or imaginative*

3. 1 believe that I have better than 
average intellectual qualities, as well

. r  /.as a hi# degree of creativity or 
imaginativeness.

4. I believe that X have average intellectual 
qualities, as well as average creative 
ability, . . .•

Items-2 and 3 invite extreme ratings ir 
refer to a hî : degree of creativity, whereas sfcz 
and 4 refer to average creativity. Because of I 
•and 3 were combined for computational reasons, 3 
hot combined with item 1 because it differs from 
by producing the lowest possible rating not only 
butt also on intelligence as well.



The overall chl-sqvare was calculated be
* 2 

(2 * 3)t and 4, The x was divided into compon
the differences between 1 and (2 4- 3), with 4, 
differences between items 1 with (2 4- 3), The p 
adopted from Maxwell (1961 pp. 52-56) and the re 
findings are contained in the following table.

TABLE m i l

S elM atfog

Conpocents of JZ due to : x < df

(a) Difference between
Items 1 ♦ (2*3) yttl> t  1 0 ,4 5  1

tb) Difference between 
Items I with (2 * 3) 1 .7 0 1

2Total or overall x 1 2 .1 5 2

We note that these biographical items hr 
significant differences between the H,C,*s and i 
that significantly more L.C.'s rate themselves 1 
creativity and intelligence than the H.C.’s, M< 
has to keep in mind that the differences betweet 
have been demonstrated sufficiently to suggest i 
self rating procedure used in the Biographical C 
an effective criterion measure.

(£i) Additional Biographical Items

Information was also gained no page 5 of 
Biographical Questionnaire. Here the subject w«



write down details of anything that he had produced in his life 
time that Slight be considered novel, original or imaginative. 

Subjects who did not produce anything in this line or responded 

with irrelevant information and insufficient details received
the grade 0; if the subject produced one thing that might be v
- . . - ' ' .'' " r ' ^considered novel (etc.) he re vived 1; and if he had produced

more than one item he or she received 2. The mean for the
total group was 1.04-with a-S.0, of 0«$3; H.C. %ad a mean of
1.32 CS#B»' 0,92) anc ,he L.C. *s group a mean of -

CS#h» 0*86)« The t vaii% was 3.28, giving a signifi-
' . . ' (1 ' .rcance level between the B.C. and the L.C. groups at

the .1% level.
(iii) Analysis of the Rating Scale. *

The B.C. and L.C, subjects were compared on the basis

of the ratings made by their first year lecturer on a

Creativity Rating Scale. This 9 point Scale consisted of 4
parts, e.g. I. fSatetl Spatial Expression; 2, (Rated,

Spoken Expression; 3, <Ba,ted Written Express!cm and 
4* Successful Interpersonal Contact. y

Owing to the nature of the courses taken by seme 
students, their related interaction with their lecturer's 
ratings' on 2 and 3 for some sections are not available* This 
criterion is described in chapter V and a copy is* included in
: . - ' ' - T"

the Appendix.
The first year lecturer of each of tha four departments 

had to rate each and everyone of his students on a rating scale 

which ranged fro# 1 to 9 on the four aspects of creativity 

idiich are necessary for architecture, namely 1* Bahad 
SpatialExpressiopi •. This is the ability of the student to
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«kpWS himself creatively in his drawings. ' : A''student sfco

* 2 should̂  ffoducs designs and plans d&eh Sheg bosh 
originality W  utility. 2. Bated Spoken Expr6#sien; This
is tbe ability of the student to express his creativity speeo^ ia 
such a fashion that other persons ■clearly understand the 
concepts he is dealing with. Here we are only concerned that 
/the creative student is able to express his creativity in words ̂  
and not necessarily in his plans through drawings *

3. BatM Written Expression: This iA the ability #  *&* * -
s tudpct to express his creativity in writing in snch a fasMoa cfelbSt

^  : ;  :  . .. '

other people understand equally clearly the concepts he is
' - ' -
dealing with. Here he need not be able to express his concepts 

and plans in either drawings or speech. 4. Successful /

Interpersonal Contact: This is the ability of the student to . . i

get aloajv with his lecturers and fellow studentŝ  It includes
the ability to co-operate with others* and if he sh^tld hold
a supervisory position* he should be able to lead ihd

#
.

TABLE XX!V P'f .'
t ie as of Rating Seals {f or be lte r)  for both B.C. and L.C. ycaps

< Q
H ms of Rating Scal>-tS nr beltet| B.C. l.C. Total PropoHicf. cf H.C. \

h Sptiit} Express!on

e-y ■'

20 15 35

/ X
3^ V H H m & pr**!* , 14 1 0

SscctSifBl taterpemieT Ssntact 33 c 20 53

Teh! Ratfy, Scerc p t ? groap
- o' -

wer# not divided high a-?d . _
$0a.dher1 n. 'Bating Scale hut aWording to the total predictor sew®
scores as shewn on page 151.

ikMMfS
' ; .. •■- '-V-,

-j, .. ■■-
/■# %-

■/ .,S
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was a
In Sf' jfthe general conclusion that the Teacher's

Chi-SquareS were computed in order to see whether frequency 

o£ IT6 or better*' ratings discriminate between high and ;
Ctedtives* Canparing the two groups on the Teacher’s Sating; ; 
Scale it was found that the differences between the stspleŝ  ^
Were not significant* X? = 0.7406 (df=3). The results were 

disappointing* Therefore When rating "6 or better" on a 9 

point scale the lecturer does ridt distinguish 'hi0i;di^afiWV;'̂:,;V. 
from low cfeafcive. The results , are .shv)wn:irfT#le : W %  ;"ĵ

: a-

(tv) Analysis of Final Examination Results*
■ Next the B.C. and the L.C. subjects were compared on the 

. basis of their grades which they received on their f i W l r r  
: examination (Table XXV)* As we might. recall the sample from the : 

. archifceefcufe.. department cohsisted of .four .sections o£'first;-year 
' students: 1. Architecture f 2* Quantity IHrveyihg 5 r

. 3. Building Science and 4. Town and Regional Planning* 
courses:which each subject completed differed and a comparison 
in this area was not possible, The most suitable systemfor 

- analysild'was found to be the following: 1*0 ™ subjects passed 

'■■■ all courses; 0.5 ̂  subject passed some courses; and,:0.0';-î;y.:: 

subject failed all or nearly all courses. Of the sample of 
105 only 34 students passed all courses and nOdeiwed a l.d,'.:

filial Exaglmdlan Results far lha B.C. and the LX. jf iu p ; Vj»»ri.nf r »n-.in. .r' n~T'i-' ' ~ ■■■ i , •---■i—- —f 1 l 1 'l ' ' ' 11 11-11 •'  /<     i»m ■*«■<*■ ^
f i w  W t 5  : ' H,.c. I .e .  Total :;-;:l¥opjylleftSv, g f | d ‘

(1.3 :  ̂ Jg.; . . *''/./ ;; *Wf
Itofrld SM*'̂ seses .|b.«5)-; 29 26 55 .5273
fe l le d . 'i |l  d t/W iQ y  a ll courses

9 15

52 105

r : 'i' <

— i



Chi-Squares were calcvtayed on the dlvi 

HC's and LG's for Che three levels of academic

.6713 (df=2) was found. As expected̂  the :
disappointing; since there were no significant 
between the two groups on; their academic siicce 

of the calculation are shown in Table XXV.

Percentages of Passes and Failures In Each Section

- ..-------------- fa ilu re  
* 0.0 0.5 v ,  i # ::

Arehitecturft 24 i t  v te- 17

Quant. Surv, ■ 2 6 « ■ V 11

Gull ding Sc. 4 : 18 0 31 : 12

1. & R. Man.
.... : . •• ,■ " ■ ■

6 18

■ . - ' 
TOTAL •6 54 35 105 15

In order to give the reader aclearer 

distribution of academic success in this sampl 

four Sections are given in Tabje XXVI, we not 
greatest success was achieved by the Quantity 
followed by the Architects, Building Science a 

Regional Planners, The passing rate was 1/3 o

(v> Comparison between H.G. and L.C. Groups o 
■ The H.G, and the L.C. .subjects were al 

basis of Several .Other variables, e.g,. Individ 

Production before they entered university} in 

measured by the Teraan Concept Mastery; the dii
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as measured by the combiaed acofea of

on

.% 'Y

Cowm  ̂ pmanns; dogmatism as r^Gnred by Rokeach Dogmatism aoalsf

V  :

_ : y ^ , y :
f  -y '. " y >

v y v . v : .

#
M
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the combined scores of the Fear of Failure 
Scale of the Famous Sayings test and of the Work Attitude Scales'ihd" 
finally for Objective motivation, the "total" component of the

:

■\0 Continuous Coded Addition was utilized. Table XXVII will give the,, means,

the L.C. groups on all of tb* J

above mentioned variables. -
Creative Production has been thoroughly discussed on pages 165-166 ■--f :>i-'/

under the heading Additioaal Biographical Items. The difference between 

the high and the low creative groups was significant at the 1^ level*
:

The Terman Concept Mastery Test was used as the only measure of
intelligence. The high and the low groups differed in' intelligence and\ X:;

their differences are significant at the 1# level. The B.C. group had ^ •
a mean score of 57.94 (S.D, 24.^1) and the L.C. group a mean of 40.8l 
(S.D. 17.85). In other words the highly creative group was more  ̂ '

intelligent than the low creative group, Of Course*, the- finding ihat-the: /-Z

because Guilfordrs (1966) structure of 

creativity might be one facet thereof. Furtherfliore, although no direct 
measure of intelligence was used in dividing this sample into high and v-S 
low creatives, it is quite possible that, indirectly,intelligence was a ?

correlate of Creativity in one or more of the predictor tests involved.
: .y- ' - ' ';.. . - - - ;y,.' :y

As mentioned above two test scores * Gottsckaldt Figures v

and Pattern .Relations .were cosbineS/f or ̂ thn. #easur|ment: of : t h e :
fiad-dependence/field-indepenawce dimension in Ifa analysis :
with th* B.C, and tW l,Q. groupŝ  I* this owe alh» 0$ B.C

: A'# '

■'
%  T

I
#

■ -
: y |



■t ,>.

grqup had a higher aean, 44.57 (S,D. 12.30) chas d *  
I,.q„ group, 3 W 5  (s.D. 11.34), eh* dWarenoes ***, 
aiguiacant at the 1% luvel. . -

;0:.

TABLE XWit

fbg, a n ^

Means
■------ ----------- --------------

^tandardW iatto iw

H.C.
-'-A." - ,

L.C, fLC. L.C. . / 1 V s i m f . i w

W iiy s T W a a io K 1.32 0,75 0.92 0.86
-' '"k "
3,29 . /  \  :

In M T W c s 5 7 ,* 40,87 24.41 17.85 : 4.11 . . I f  : , '  if
Field-O.-lnd. W.5? 36.35 12.30 11.34 3.56 ' ,1 % :
Visualization 81,94 66.71 16.18 15.11 : 4.96
Dogmatise, 138,89 151.56 23.80 20.13 ' : 2.94
w m t y 35.47 36.80 7,11 7*32 9.80
Anxiety 8.72 7.50 4.82 4.16 1.39 : - . , *3 -
Motivation (sub].) 55.93 57.64 11.79 9.76 0.85
fctf vati on (tibjec.)

*
1678.83 1 673,27 370.32 344.00 0.00 C

■

■* j.',-

v:-->;

For the visuallzabion factor the sebtas of field- 
indepeiidenco, the Making Synmetric Designs and the Gcŵ mj 
Blemants were combined. The H.G. group had a mean of @1,94 
<S*D» 16.18) and the L.C. group had a mean of 66.n (S.p. 13.11)* 
The difference was significant at the 1% level. As expected 
for visualitetion the score was significantly bighek for the
> 0. 8MP. ; ;. ■: V  :

The famous Rokeach Dogmatiem Scale wae nsed. The mean
dogmatism score of the H.C. group was 138.89 (S.D. 23.80) and 
for the L,0. group the mean score was 151,55 (S.D. 20.13). The 

differences between the two groups were significant atthi 1% 
level. Th6 h*C. snhjBcts demonstrated significantly lesa
dognatism than the L.C. subjects.

dayinga test W s  naad. here t% H.C. group had a mean of

a m : # # : : # # :



35.47 (S.D» 7.11) anS the 
(S.D. 7.32), proving the 
whole, has less, hostility 
dlf ference between the gr 

Anxiety was meaou 
A mean of S.72 (4.62) was 

of 7*50 (S,b. 4.16) fot t 
demonstrated mere anxiety 
differences were not sign 

Subjective motiva 

scores of the Fear of Fai 

tos tneans f or the H.C , gn 

L.C. group 57.64 (S.D. 9/ 
groups were not significai 

higher for this factor of 
motivation was compared wi 

Final BxaBtinatihit Grades, 
compared to students who b 
study, A t test was appli 

difference betwehn the ffic 
BxamiRation Grades.

For objective moti 
Continuous Coded Addition 

acroeea of 1678.83,and a S. 

of 1673*27 end & 8.D. W  3 
mean. The difference betw

F. Multiple Regression An

; V: Further steps in t 
the creativity tests and t



Comparison among the different subgroups was made and 
Of the first year studeirt of architecturê  sreativefnc 
and suftcestoful/unsUGcessful were investigated. The si 
tool used was the NIPR Computer Programme %  20, Step; 
Hegfession, -*ich was developed and improved hy HaUi 
prdgramme of multiple regression analysic as explains 
adapted from Efroymson (Ralston & TiIf, I960). Accor 
him multiple regression is used in data analysis in p 
obtain the hest fit of a set of data of independent a 
dependent variables by an equation of the forms

- TM b ^ H , ^  V n  ' :

Here Y is the dependent variable, 
independent variables and bQ, b| *«»*•* ate the coaf1 
to be determined; ia? the multiple regression value, 
of significance and p= percent cf confidence interva 

The multiple regression results give the lea- 
"best" valud of these coefficients for a particular « 
The results also show a measure Of reliability Of th 
coefficients so that inferences regarding the paramo 
sample can be made, Similariiy, the multiple regres 
analysis can be used to fit a non-linear equation.

This method of regression analysis, like oth 
a large number "f calculations. However, each step 
visible in this stepwise procedure, Hithout increas 
number of arithmetical steps, several Intermediate f 
equations are obtained, as well as the; complete mu It 
regression equation. Here one variable at a time is 
the equation. %t la this variable t&ich makes the (



a m

V-

ImpfwameM In "goodneas of The aqefflc len t has ha

• considered as the best value for a particular set of variables 
, The stepwise procedure is based on the facts that (1) 

a variable appears to fee significant at the beginning of the 
analysis and thus enters the equation (2) later, other variables 
are added to the regression equation and the initial variable 
in the new tiombitiation may appear to fee insignificant. Now the 

insignificant variable will be removed from the equation before

gn additional variable is added. For this reason the final

regression includes only significant variables. The:f»*lfciple

regression analysis was done in each case with all subjects at 
all levels.

(!) Personality Variables and Academic Success;

The muXtiple regression analysis was applifd to determine 
what personality and related variables are best suited to predict 
academic success. The following personality and related 
variables are considered: Dogmatism, Hostility, Conventional 
Mores, Social Aquiescenc-e, Anjiiety (MAS), Motivation as tested 
by the Fear of Failure and the Uork Attitude Scale, end field- 

independence as measured by Pattern Relations and Oottschaldt 

Figures, Academic success was measured by the Final Examination 

Grades, Results of the multiple regression analysis are shown 
im Table iBRIIl. ' /

?Je note from Tafelie XXVllt that the two best significant 
predictors for academic success in first year students of 
architecture are the two measures of field-independence, 

GOttsehaldt Figures and Pattern Relations. The threebest 

tests for pfedicting academic success in our sample are

■v

■ i-v:--;, - •

n
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I ^

îs: ttof significant.

TABKXXVM

ttoHlple R s ressian-lfla ly sist Personality Variables and i

e t isc h a lii t  ffgijres 

Pattern Relations

W A # t y )

Gonventtciiat .Hopes

Work m itu d *

Fear of Fatluhe 

IWlHty
Social Aqutesconce 

wot#

MAS. W k

zv

S . ,    ... ^

V

i

I F  i0.09 »

gMBonBlity VaTiablee aW / ^ 4
The same step^$e eegres^cw e<JttSfcio» ̂ s  appli^ ttt!

suited in predictitig a high degree of cjceative ability. Here 

the same personality and; 
in (i) ahwe* .

j

score, e.g. the combination of all creativity;test.

scores interne standard: score. The i resttlte are shown in

s k -
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X
■■"' - * : i. seem

-.WWW.,/',— a— _w__o St@P NuHIple P . p
------- — .'"■ ,;"'r. "-'L.}-'—

MS(AMMy)

R a m w #
Pattern RelatJons 

H ostility

Conventional Mores*

V- . - 12.90 : .05

2 0.45 1 1 .0 .os:
3 0.47 .09

4 0,49 .os

5 . (L51 3.12

6 0.52 \ 1.K

7 0.52 . . . y  0.02.

8 0.52 - . . t o 8 y : j , y

fl 0,52

■ a.-.
'■ s

-:,v-. ; <r- ; 
r/y)
, 0:

• /• i

fliras veight

' -

Table XXIX informs us that the best three tests for 

predicting a degree of creativity in f irst year students 

of architecture are Social Aquiescence# Gottschaldt Fighres and 

the MAS, Social Aquiescence has a minus weight. This means, ^ 

tiie lower the score on this measure the better is its predictive y 

value. All tests considered here have a confidence interval of 

at least <.05 or better.

Xf

„i -

CiiD Creativity Criteria and Creativity Fredietors:

The efficacy of the creativity tests for predicting 
creativity was investigated by means of multiple linear 

i regression: using the same equation as in (i) ar,d (Si) above.

"Makiag $ysmntric Deeigns^ Seeing 
VelshArt 

wsre wed ns pradictors and were
with tW following meesnres which wore ased ss criteria: Creative 

' Production, Self-Rating, Teacher’s Rating of Spatial Expression :v

J

%'vt'

.  .

wy.
. .....

:V", ":;y;

■ -‘f I I..̂ M
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feadhe^s Eating of Successful Interpersonal Contact. 
T he f o l lo w in g  Tables (XXX-XXSaE) give the results*

R81E W

M tlp le  Regrfssion Analysis: Making %y<atric Designs and Critg rtS ., •• . \

Variables Mtlplaf Malle
— — nr-

Creative Production 1
5

T e a sb e r^ W M , S p a tla lE tp r fa e l ,c n ) . '

Teacher’s Rating Saccess,ivitsrp.Ccnt^ct) 
------- --------------::— ---------- --—

0.21 - 4*% /»«&

'.J

::. / -". - - i . .'' j & a  : -.:
' v : '! ' , . :

Httltipis Itlijr-ession Analygfs: Seeing fau lts  aflt'C riteria

VarWles Mtlpler Flails

Creative Production }

WMatlng }
T.R. Spetl.l Zxprea^on )
T.R. Success, jn tp/pers.Contact }

0.% 8.72 .05

miE rati
Multiple Regression Analysis? Ccnsegnepces and C riteria

Variables s t v Multiple f F̂ atle ' p .  '  '-//

Creative Production ; ) 1 0.29 9.28

, -,U, 1;m . ; . ; . ■

W W l o g I T  , 0.31 T.77 . /  #
T.R. Spetlel r *  .. . . 0,K^ 2.00 /; .C6
T.R. Sbccsss.  tr-ivp.xers. Contact ) ' ' O - ' ' '

X-

1 '?<X̂
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tlplftfiegresston t e lysfs: Barron Welsh Art Scale and Criteria 7

J '  ' S i* Multiple r N htT p- .v

....
' p v  :

■ 'to - .... '

tij-sativs.froducitoft )

T.R. Spatial ::s5# r e s s i o i t  ) 

Success, if ie |p e rs . Contact } 2

0.21

0*24

4.88 / .

. •.■.r .

, 7
/ ■ ■ -

■ .
y

. to-
_ .

i m f  xxxtv

t o  tip i a Regrfssiun Analysis: Preconscious Activity Scale S C riteria 7

.m ■ ...... . .

VariabW  S t* ftiltip le  r f-Rati* -..r  . >.

W t - W W  )  1 0.&7 # .0 8 .05

l.R . SoccMk* interpers. Contact 3 Z 0.G2 10.98 .05

Creative Production ) 3 0.84 3.03 .05 . ..

T.R. % a t( u l9 x p r e q # o n  } 4 not significant ----------- i:r

I

4'

.7

The step by step regression s'hov?s chat the Consnoti 

Ete®t;nfcs test does not stand np against any of tiie criteria j;

Kieasnredj ali the steps are insignifleant* Aeeording to the 
significance of the results, the Preconscious Activity Scale 

related to the three critefionTreasures» e.g. Self-Ratings 

Teacher’s Rating of Successful Interpersonal Contact* atid 
Creative Production. Similarly, the Consequences test relates 

to CL live Production, Self-Rating a# Teachers* Rating of 
Spatial BxpreSsion.. Seeing Faults relates to the criterion of 
Self-Rating. The Barron Selsh Art Scale is significantly related 

to both Self-Ratiflg and teachers* Rating Of Successful Inter­

personal Contact. Thh Making Symmetric Designs test is

P*
. ' 7-.. ' to-- .V-V-.'

’

'7.1 7.
' to--7 -

-

-7 :i
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C H A P T B R  VII

GENERAL DISCUSSION AND CONCLUSIONS 
A. to Evaluation and Discussion of the Results. 
(i) The Predittors and Criteria

One of. the aims of this investlgatlonis to construct two 
 effective predictors of spatial creativity. Another aim is to
test exist : 4 creativity tests op the verbal and on the personality
level for their usefulness as predictors of creativity in fifest
year architecture sfcudentsi The high positive correlations 

obtained between rodst of the predictor tests, and betweeh:mo„t of 
the predictor scores and the criterion/scores : ( x 

provide evidence for the validity of the test battery designed 
to identify creative architecture students* '/-../ i-. ' ,;/'':'v;

These promising results can be attributed, to someextent,
• to the careful construction of sore of the tests ?„d to the ?

modifications and improvements introduced subse<p*ertt/to the 
numerous pilot studies, V: .. v ////;

Although positive results were obtained with the predictors*
: CvRtfin :reservations concerning the testi mus^be' kept itt mitid,/: / . ̂ /]/ 
W- points mentioned below are pertinent to a considerable 

number of so-called creativity tests or test of divergent /
thinking* .  ̂r/..

Bid main'drawback, f rom a psychanetric point of view, is 
f that sane of.the measurements of divergent or creative thinking 

-. ability^necessitate an element of subjectivity in its scoring 

procedure; particularly with tests of verbal creativity like the-vV'



Seeing faults and Consequences. Even where the actual scoffing 

is dene objectively, a subjective asstanption is made because, 
it is assumed that the obtained score measures that which the 
nest set out to measure. For exemple, the scoring of the , i
-hiwiy. developed tests of spatial creativity* Making Symmetric ; 

Designs and Common Elements* are straightforward and objective.  ̂
In Making Symmetric Designs the student was asked to construct

■ as many different symmetric geometric patterns of his own, using 

a strip of black paper which could be dissected into three 

pieces each of a different sire and form. He was to use one 

strip of black paper for each figure, the sum total of all : 
correct figures during a particular time was taken as the score. 

Similarly, in the Common Elements test, the correct answers 
given during a set time were counted to make up the score* 

However, the assumption that the number of responses produced 
during a fixed time limit gives a true measure of Spatial 
creativity is hypothetical* even if it seems to appeal to common 
sense. If is still more questionable to assume that creativity 

can be gauged by weighing correct responses according to tlieir 

statistical rarity of occurrence in a population..

the author believes that only a method of specific..< 

validation of tests against spertfic external criteria of 

creativity can he wprthWiile. /:•. \

If we eonsider|the iesults of this study, it Canhot be 
clearly assumed that specific factors of creativity have heeii :.

" identified and measured. The coefficients'yielded in the

■ itifereorrelat 1 on of . the predictor • tests ( Table XV ) are ?.

, ■Ift.moftt cases'«o' high: asVto suggest ■ that the'.tests' overlap to ,



/ :' v  r ; : V
( r“ '2 extent, and this was borne out again by the highly signifi­

cant correlations within and between the different dimefiSibns 1 
measuring ereativity in this study.

Whether or not we could adhere to the assumption that : 

creativity Involves one general or several independent dimensions, 
the strong positive intercdrrelations between the tests o£ the ’ 

predictors in this investigation have a practical consequence. > 
It makes it possible to select a few of the more promising 

tests* that is tests that correlate highly with each mother ind 
also with the criteria, and use these in place of the rather 

extensive battery of tests cotrnnonly used for assessing creativity. 
It would be possible in our ease to remove the Barron Welsh Art 
Scale from our battery of- creativity tests and put most of our 

emphasis bn the most promising creativity test, the - Pfeconsc i oti's: 
Activity Scale, However, according to the toultiple regression 
analysis of individual creativity tests against creativity 

criteria the least promising test is the Common Elements. The 

most promising is the Preconscious Activity Scale which showed 
a very high relationship to most of our criteria.

The criterion measures of several parts of the Teachers 

Rating Scale, have also shown promise. As indicated in the 

previous ^^ter (p. 138/9), every predictor, except one corre­

lated beyond the 1% level of significance with at least one of ; 

the criterion measures. However, some of these criteria suffer 

from certain methodological defects which should be noted*

' AS' mentioned ’ before, the Teachers’ Rating Scale is an ; 
ipsative measure. It would have been more desirable to use



more than one rater for each subject or to have established the 

extent of rating reliability by obtaining a second racing from 
the teacher, or in the case of Creative Production and the ether 

■ Self-Rating from the subject, at s later date. Unfortunately 

this was not posslble for practical reasons.

Earlier it has been mentioned (p, 140 ) that|tha c^te^%^ n 
measure pinal Examination Grades vas disappointing.

Concerning Final Examination Grades, or academic success as it is ̂ 

•mote Often called, we have to turn back to the section of T

Academic Achievement and Creativity (p. 66 > and show the n
difficulties involved. In this case ,.there is either 'no /evidehce 

or conflicting evidence, concerning the relationship between 

academic achievement and creativity and also intelligence#
This is particularly true with students of architecture as stated
in A Study of the Prediction of Academic Success in Architectural ■ 
School (Pitcher, Olson, & Solomon, 1962, p.10). They State that, 
in genefal, about 40.50% of American university studentswho 
matriculated in the first year of study actually receive degrees « 

at the appropriate time. However with American architecture^ V 
students this figure is down to 24%. In South Africa similar v/ 

figures can he expected for architecture students as well as for 
the whole university student body, W  have to note that in out  ̂

case acadianic success or, as we call it.FinaL Examination 
Grades, is not only very disappointing but useleus an a criterion 
. of creativity in architecture'Students, All criteria are based on 

• only one rating each and therefore have to be used (or interpreted) 
: with caution.:. However, the positive correlations of four of the ; ;

preddlctw* with cue of tbe wlterla* geif-%tting, #*y wsrpmn̂  ̂
\/:further investigation,: L
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