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A bstract 

At a t h e o r e t i c a l l e v e l , preference f o r complexity was considered 

w i t h i n the framework o f c r e a t i v i t y w i t h the emphasis upon s e l f - a c t u a l i z a t i o n 

as opposed t o p r o d u c t i v i t y . The experimental work can be d i v i d e d i n t o 

three main sections. 

I . A developmental sample of 284 c h i l d r e n , aged from 6 t o 18, and 

64 parents s t a t e d t h e i r preferences t o three measures comprising s t i m u l i 

v a r y i n g i n complexity: the Revised A r t Scale (RA) o f the WelBh Figure 

Preference Test, Derlyne's Figures, and the Random Polygons, the p r i n c i p a l 

score on the l a t t e r measure being the Polygon X or the average of the 

number o f p o i n t s on the f i g u r e s the subject l i k e d . I n general, there i s 

consistency of s i m p l i c i t y — c o m p l e x i t y preference. Therefore, i t seems 

more reasonable t o propose t h a t such preference taps an u n d e r l y i n g s i m p l i 

c i t y — c o m p l e x i t y dimension o f p e r s o n a l i t y . A d d i t i o n a l evidence relevant 

t o the c o n s t r u c t v a l i d i t y of complexity preference as an index of s e l f -

a c t u a l i z a t i o n was provided by the study w i t h the 53 ESN c h i l d r e n and the 

study w i t h the 19 f i f t h - f o r m a r t students. 

Separating the sample i n t o developmental subgroups, i t was seen t h a t 

the 6- t o 7- year-olds and the adultB tended t o p r e f e r less complexity on 

the RA and Berlyne's F i g u r e s ; however, betv/een the ages of 8 and 18, there 

was l i t t l e change i n complexity preference. The m a j o r i t y o f subjects l i k e d 

a moderate amount of complexity, t h a t i s , had scores f a l l i n g w i t h i n the 

medium range (10-14) on the Polygon X. Furthermore, on the basis of 

c l u s t e r analyses, which a l i g n e d the RA, Berlyne'e Figures, and the Polygon 

X i n low, medium, and h i g h terms, the l a r g e s t number of subjects were placed 

i n the medium scoring c l u s t e r s . 

I I . Impression Formation Tests, one s u i t a b l e f o r c h i l d r e n and one f o r 
u 

a d u l t s , were administered f o r the purpose of d i s c o v e r i n g whether complexity 



preference i n d i c a t e s t h a t an i n d i v i d u a l attempts t o s t r u c t u r e complexity. 

For the 231 c h i l d r e n t e s t e d , no r e l a t i o n emerged between complexity p r e 

ference and impression formation a b i l i t y . For the 64 a d u l t s , p o s i t i v e 

c o r r e l a t i o n s occurred between impression f o r m a t i o n a b i l i t y and complexity 

preference on the RA and Berlyne's Figures. Reasons f o r the d i s j u n c t i o n 

between the c h i l d r e n ' s and the a d u l t s ' r e s u l t s were discussed. 

I I I . Responses of parents i n r e l a t i o n t o those of t h e i r c h i l d r e n 

were also examined. I t was suggested t h a t i t might be important t o take 

account of the e f f e c t of both parents, as a f a m i l y e n t i t y , upon the c h i l d ' 

complexity preference. 

Throughout, the f i n d i n g s have been i n t e r p r e t e d w i t h a view t o the 

l i n e s which f u t u r e research might p r o f i t a b l y take. 
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1. 
CUAITER I . 
C r e a t i v i t y 

Statement of Purpose 

Tlie c e n t r a l concern of t h i s research i n t o examine i n depth a 

construct v/hich has been r e l a t e d t o c r e a t i v i t y : preference f o r 

complexity. I n order t o accomplish t h i s purpose, the necessary 

background l i t e r a t u r e i n the two rel e v a n t areas of c r e a t i v i t y and 

complexity w i l l be reviewed. 

A Review of the C r e a t i v i t y L i t e r a t u r e 

A s t r i k i n g f e a t u r e of the l i t e r a t u r e on c r e a t i v i t y i s the d i v e r s i t y 

of d e f i n i t i o n ; ; and approaches implemented. Yamamoto (1965c) r e f e r s 

t o the ''confused abundance" o f the l i t e r a t u r e . As Day (1965a) has 

remarked: " C r e a t i v i t y i s one example of a concept which has been 

proposed and described independently by so many t h e o r e t i c i a n s t h a t 

there i s no consistency i n i t s d e f i n i t i o n , l e a d i n g t o obscure and 

ambiguous usage" (p.486). S p e c i f i c a l l y , he notes t h a t t h i s has 

r e s u l t e d i n a redundancy of c o n c e p t u a l i z a t i o n , where very d i f f e r e n t 

terms are used t o designate roughly the same r e f e r e n t , while many 

t h e o r e t i c a l f o r m u l a t i o n s and measures of the same term have been 

created which bear l i t t l e or no r e l a t i o n s h i p t o one another. One 

c e n t r a l c o n t r a d i c t i o n stems from the view t h a t i n c h i l d r e n c r e a t i v i t y 

i s u n i v e r s a l . Anderson (1959) a s k s , "Why not take any generation of 

small c h i l d r e n , already c r e a t i v e , and f i n d out how t o c u l t i v a t e them?" 

(p.267). Yet i t i s found i n few a d u l t s , many researchers r e s t r i c t i n g 

t h e i r i n v e s t i g a t i o n s t o those, judged on the b a s i B of p r o d u c t i v i t y by 

experts i n t h e i r f i e l d s , t o be c r e a t i v e ( e . g . , MacKinnon, 19^2, 19^5)-

C r e a t i v i t y , as commonly d e f i n e d , r e f e r s t o behavior which occurs 

r e l a t i v e l y i n f r e q u e n t l y , i s uncommon under g i v e n c o n d i t i o n s , and i s 
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r e l e v a n t to these c o n d i t i o n s . C r i t e r i a of relevance and uncornmonness 
must he est a b l i s h e d f o r any given s i t u a t i o n . The behavior i s always 
r e l a t i v e , e i t h e r i n r e l a t i o n t o the i n d i v i d u a l ' s past experience, or 
more important, t o the norms o f the population o f which he i s a member. 
K l e i n , Barr, and iVolitzky (19^7) f e e l t h a t t h i s d e f i n i t i o n of c r e a t i v i t y 
w i t h i t s stress on no v e l t y and o r i g i n a l i t y i n problem-solving, i t s 
context i n a c t i o n , i s appropriate f o r science and i n v e n t i o n . However, 
they maintain t h a t the humanistic or a r t i s t i c conception o f c r e a t i v i t y , 
which has as i t s context experience, w i t h goals o f meaning, and 
consciousness expansion, has been neglected. I n t h e i r o p i n i o n , these 
two conceptions seem qu i t e separate. 

Fromm (1959) c l a r i f i e s t h i s dichotomy by h i s contention t h a t 

t h e r e are two types o f c r e a t i v i t y : c r e a t i v i t y i n the sense o f c r e a t i n g 

something new; and c r e a t i v i t y as an a t t i t u d e o r character t r a i t , the 

a b i l i t y t o see, t o be aware, and t o respond, which implies being 

s e n s i t i v e t o t h a t of which one i s aware. I n May's (1959) words, 

"the encounter o f the i n t e n s i v e l y conscious human being w i t h h i s w o r l d " 

(p.68). C r e a t i v i t y i n t h i s l a t t e r sense does not r e f e r t o a q u a l i t y 

which only g i f t e d i n d i v i d u a l s can achieve, but t o an a t t i t u d e which 

every human being can develop. For the purposes of t h i s research, 

the d i s t i n c t i o n w i l l be made between g r e a t - t a l e n t or great-achievement 

c r e a t i v i t y , which i s manifest i n p r o d u c t i v i t y f r e q u e n t l y at or near 

the boundaries o f knowledge, and p e r s o n a l - l i v i n g c r e a t i v i t y which i s 

cha r a c t e r i z e d by s e l f - a c t u a l i z a t i o n . The emphasis w i l l be upon the 

p e r s o n a l - l i v i n g type, and the meaning of s e l f - a c t u a l i z a t i o n w i l l now 

be e x p l i c a t e d . Further c o n s i d e r a t i o n w i l l l a t e r be given t o the 

s i m i l a r i t i e s and d i f f e r e n c e s between theBe two views o f c r e a t i v i t y . 

3 c1f-A c t u a l i z a t i on 

According t o Goldstein (1939) I s e l f - a c t u a l i z a t i o n i s the only 



3. 
motive which the organism possesses. What appear t o be d i f f e r e n t 
d r i v e s such as hunger, power, achievement, and c u r i o s i t y are r a t h e r 
concrete expressions of the sovereign purpose of l i f e , t o a c t u a l i z e 
oneself. When an i n d i v i d u a l i s hungry, he a c t u a l i z e s himself by 
e a t i n g ; when he desires to know, he a c t u a l i z e s h i m s e l f by o b t a i n i n g 
knowledge. The s a t i s f a c t i o n of any p a r t i c u l a r need i s i n the f o r e 
ground when i t i s a p r e r e q u i s i t e f o r the s e l f - a c t u a l i z a t i o n o f the 
t o t a l organism. S e l f - a c t u a l i z a t i o n i s the c r e a t i v e t r e n d o f human 
natu r e : i t i s the organic p r i n c i p l e by which the i n d i v i d u a l becomes 
more f u l l y developed and more complete. Although s e l f - a c t u a l i z a t i o n 
i s a u n i v e r s a l phenomenon i n n a t u r e , the s p e c i f i c ends towards which 
people s t r i v e vary from person t o person. This i s because people have 
d i f f e r e n t innate p o t e n t i a l i t i e s t h a t shape t h e i r ends and d i r e c t the 
l i n e s of t h e i r i n d i v i d u a l development and growth, as w e l l as d i f f e r e n t 
environments and c u l t u r e s t o whioh thoy must a d j u s t and from which they 
must secure the necessary m a t e r i a l s f o r growth. 

Maslow (1959i 1970), basing h i s d e f i n i t i o n o f s e l f - a c t u a l i z a t i o n 

upon Goldstein's, nevertheless uses i t i n a much more s p e c i f i c and 

l i m i t e d manner. His theory o f human m o t i v a t i o n d i f f e r e n t i a t e s between 

basic needs and metaneeds. The basic needs are such as hunger, 

a f f e c t i o n , s e c u r i t y , and self-esteem. They may be considered e x t e r n a l 

q u a l i t i e s t h a t the organism lacks and t h e r e f o r e r e q u i r e s . Metanoeds 

include j u s t i c e , goodness, beauty, order, and u n i t y . The metaneeds 

are growth needs, whereas the basic needs are d e f i c i e n c y needs. The 

b asic needs are prepotent over the metaneeds and are arranged i n a 

h i e r a r c h i c a l order. The metaneeds have no h i e r a r c h y , they are e q u a l l y 

p o t e n t , and can be f a i r l y e a s i l y s u b s t i t u t e d f o r one another. An 

i n d i v i d u a l who i s r e a l i z i n g these metaneeds i s s e l f - a c t u a l i z i n g . 
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S e i f - a c U t i l i z a t i o n r e f e r s t o mail's desire f o r s e l f - f u l f i l l m e n t : 

i t i s the i n t r i n s i c growth of what i s already i n the organism, or more 

accurately of "what i s " the organism i t s e l f . As a r e s u l t , the s p e c i f i c 

form t h a t i t takes w i l l vary g r e a t l y from person t o person. liaslow 

a l so makes the d i s t i n c t i o n between t h i s s e l f — a c t u a l i z i n g creativeness 

and what he c a l l s s p e c i a l - t a l e n t creativeness. The former i s a 

p o t e n t i a l i t y f o r a l l i n d i v i d u a l s and i s released by basic s a t i s f a c t i o n , 

the l a t t e r , he f e e l s , may occur i n s p i t e of l a c k of basic s a t i s f a c t i o n . 

Dow's (1 '̂ 59) view of c r e a t i v i t y corresponds c l o s e l y t o Maslow's s e l f -

a c t u a l i z i n g creativeness: Creativeness develops from man's n a t u r a l 

endowment, h i s c h a r a c t e r i s t i c a b i l i t y t o t h i n k , and h i s d i s t i n c t i v e 

t a l e n t s . A b i l i t y t o t h i n k , i n t h i s sense, does not mean capacity of 

the mind f o r thought, or IQ; i t i s a pure expression of the i n d i v i d u a l i s m 

o f every mind. When t h i s i s combined w i t h the person's p a r t i c u l a r 

t a l e n t , which i s also i d i o s y n c r a t i c , a force e x i s t s which, i f not d i v e r t e d 

by a requirement f o r conformity, can be n o t h i n g but o r i g i n a l . 

Carl Rogers (1947I 1951» 1970) has also formulated a theory 

implementing the idea of s e l f - a c t u a l i z a t i o n : "The organism has one 

basic tendency and s t r i v i n g — t o a c t u a l i z e , m a i n t a i n , and enhance, 

the experiencing organism" (1951J P«487). The c e n t r a l construct o f 

h i s framework i s the concept of s e l f , or s e l f as a perceived o b j e c t 

i n a phenomenal f i e l d . Based on the t h e o r e t i c a l p o s i t i o n s of Cooley 

(1909, 1922) and Mead (1934), he maintains t h a t as a r e s u l t of 

i n t e r a c t i o n w i t h the environment, and p a r t i c u l a r l y as a r e s u l t of 

e v a l u a t i o n a l i n t e r a c t i o n w i t h o t h e r s , a p o r t i o n o f the t o t a l p erceptual 

f i e l d g r a d u a l l y becomes d i f f e r e n t i a t e d as the s e l f . He (1970) defines 

the s e l f - s t r u c t u r e as, "the organized, consistent conceptual g e s t a l t 

composed of perceptions of the " I " or the "me" and the 
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perceptions of the r e l a t i o n s h i p s of the " I " or the "me" t o others and 
t o various aspects o f l i f e , t o g e t h e r w i t h the values attached t o these 
perceptions. I t i s a g e s t a l t which i s a v a i l a b l e t o awareness though 
not n e c e s s a r i l y i n awareness. I t i s a f l u i d and changing g e s t a l t , a 
process, but at any given moment i t i s a s p e c i f i c e n t i t y " (p.529)» 

Psychological adjustment e x i s t s when the concept of the s e l f i s such 

t h a t a l l the sensory and v i s c e r a l experiences of the organisms are, 

or may be, a s s i m i l a t e d on a symbolic l e v e l i n t o a consistent r e l a t i o n 

ship w i t h the concept of s e l f . The values attached t o experience 

and those which are a p a r t o f the s e l f - s t r u c t u r e are of two k i n d s : 

those experienced d i r e c t l y by the organism, and those values taken 

over or i n t r o j e c t e d from o t h e r s , but perceived as i f they had been 

experienced d i r e c t l y . . As the i n d i v i d u a l moves toward p s y c h o l o g i c a l 

h e a l t h , he perceives and acceptB i n t o h i s s e l f - s t r u c t u r e more of h i s 

organic experiences; he f i n d s t h a t he i s r e p l a c i n g h i s present value 

system, based largely,upon i n t r o j e c t i o n s which have been d i s t o r t e d l y 

symbolized, w i t h a c o n t i n u i n g organismic v a l u i n g process. V a l u i n g 

i n the "mature i n d i v i d u a l " i s f l u i d and f l e x i b l e , based on the 

p a r t i c u l a r moment, and the degree t o which the moment i s experienced 

as enhancing and a c t u a l i z i n g (RogerB, 1964). Values are not h e l d 

r i g i d l y but are c o n t i n u a l l y changing; the self-concept becomes more 

congruent w i t h the t o t a l experiences of the.organism. I f complete 

congruence i s achieved, the i n d i v i d u a l i s a " f u l l y f u n c t i o n i n g person." 

The end-point of p e r s o n a l i t y development i s considered t o be a basic 

congruence between the phenomenal world of experience and the con

ceptual s t r u c t u r e of the s e l f . 

Rogers (1959) considers the m o t i v a t i o n f o r a l l c r e a t i v i t y t o 

be man's tendency t o a c t u a l i z e h i m s e l f , t o become h i s p o t e n t i a l i t i e s . 
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BY t h i s lie means the d i r e c t i o n a l t r e n d which i s evident i n a l l 
organic and huma2i l i f e : the urge t o expand, extend, develop, and 
mature; the tendency t o express and a c t i v a t e a l l the tendencies of 
the organism, t o the extent t h a t such a c t i v a t i o n enhances the organism 
or the s e l f . He defines the c r e a t i v e process as "the emergence i n 
a c t i o n of a novel r e l a t i o n a l product, growing out o f the uniqueness 
of the i n d i v i d u a l on the one hand, and the m a t e r i a l s , events, people 
or circumstances of h i s l i f e on the othe r " (p.7l)» However, he does 
not draw a l i n e between g r e a t - t a l e n t or great-achievement c r e a t i v i t y 
and p e r s o n a l - l i v i n g c r e a t i v i t y , and poi n t s out t h a t h i s d e f i n i t i o n 
makes no d i s t i n c t i o n regarding the degree of c r e a t i v i t y . A c h i l d 
i n v e n t i n g a game, an i n d i v i d u a l ' s c o n t i n u a l process of developing h i s 
own value system, a t h e o r i s t f o r m u l a t i n g a hypothesis are a l l c r e a t i v e 
i n terms of h i s d e f i n i t i o n ; there i s no attempt t o set them i n some 
order of more or less c r e a t i v e . 

The type o f c r i t i c i s m which can be l e v i e d against the f o r e g o i n g 

t h e o r i e s of s e l f - a c t u a l i z a t i o n , p a r t i c u l a r l y those o f Kaslow and 

Rogers, i s t h a t they are almost p h i l o s o p h i c a l i n t e r p r e t a t i o n s o f 

i n t u i t i o n s d e r i v e d from the t h e r a p e u t i c m i l i e u . Next an experimental 

study which presents evidence o f the d i s t i n c t i o n between c r e a t i v e 

p r o d u c t i v i t y and c r e a t i v e a t t i t u d e s , p e r t i n e n t t o the great-achievement, 

p e r s o n a l - l i v i n g dichotomy, w i l l be considered i n some d e t a i l . F urther 

evidence of the experimental basis of s e l f - a c t u a l i z a t i o n w i l l be 

presented l a t e r i n t h i s chapter, i n the discussion of the motives 

p o s i t e d t o u n d e r l i e c r e a t i v i t y . 

The T a f t and G i l c h r i s t (1970) r.tudy i s based on Fromm's (1959) 

d i s t i n c t i o n between the c r e a t i v i t y which r e f e r s t o the production o f 

something new which i s t a n g i b l e t o others, and t h a t which r e f e r s t o a 
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typo of a t t i t u d e which may e x i s t even when no product r e s u l t s . This 
c r e a t i v e a t t i t u d e i s defined i n terms of awareness o f , and responsive
ness t o , experience.. One hundred and twelve female and 81 male u n i 
v e r s i t y students were t e s t e d t o i n v e s t i g a t e the r e l a t i o n s h i p between 
these two aspects of c r e a t i v i t y . S p e c i f i c a l l y , measures o f the two 
types of c r e a t i v i t y were c o r r e l a t e d w i t h a s e l f - c h e c k i n g l i s t of t r a i t s 
and w i t h measures of other p e r s o n a l i t y and background v a r i a b l e s . The 
c o r r e l a t i o n between scores on the Creative I n t e r e s t Scale o f the Zimmer-
rnan-Guilford I n t e r e s t I n v e n t o r y and r a t i n g s o f l e v e l of p r o d u c t i v i t y , 
assessed from s e l f - r e p o r t s of the c r e a t i v e a c t i v i t i e s of the s u b j e c t s , 
was r= .28, s i g n i f i c a n t beyond the .01 l e v e l f o r the sample s i z e . 
Nevertheless, the experimenters p o i n t out t h a t although t h i s f i g u r e i s 
s i g n i f i c a n t , i t i n d i c a t e s a r e l a t i v e l y small degree of overlap between 
c r e a t i v e a t t i t u d e s and c r e a t i v e p r o d u c t i v i t y ; they are l a r g e l y indepen
dent dimensions. 

High scorers on both dimensions saw themselves as unconventional, 

prepared t o take r i s k s , d i s o r d e r l y , impulsive, observant, i m a g i n a t i v e , 

i d e a l i s t i c , concerned w i t h beauty, and subject t o emotional c o n f l i c t s . 

Those w i t h h i g h scores on c r e a t i v e a t t i t u d e s alone manifested t r a i t s 

associated w i t h s e l f - a c t u a l i z a t i o n , as w e l l as the above. I n a d d i t i o n , 

t h e i r responses t o an Experience Questionnaire suggested intense emotional 

response t o everyday occurrences, and changed states of consciousness 

i n d i c a t i v e o f c o n t r o l l e d regressive experiences. However, i n t h i s 

study, s e l f - a c t u a l i z i n g creativeness was not r e l a t e d t o c r e a t i v e product

i v i t y . On the other hand, MacKinnon (1965) comments w i t h regard t o 

h i s group of a r c h i t e c t s r a t e d h i g h l y c r e a t i v e on the basis of product

i v i t y i n t h e i r f i e l d : "... what i s most impressive about A r c h i t e c t s I 

i s the degree t o which they have a c t u a l i z e d t h e i r p o t e n t i a l i t i e s ; they 
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have become i n large measure the persons they were capable of becoming" 

(p.280). 

High scores on c r e a t i v e p r o d u c t i v i t y alone were more r e l a t e d t o 

lack of s e l f - c o n t r o l and n e u r o t i c symptoms. This corresponds t o 

Kaslow's (1959. j 1970) view t h a t s p e c i a l - t a l e n t c r e a t i v i t y can a r i s e i n 

s p i t e of lack o f basic s a t i s f a c t i o n ; whereas s a t i s f a c t i o n i s a nec

essary c o n d i t i o n f o r s e l f - a c t u a l i z i n g creativeness. Yet, MacKinnon 

(1965) notes t h a t on several of the measures o f ten s i o n , c o n f l i c t , and 

anx i e t y administered, the more c r e a t i v e A r c h i t e c t s I and the l e s s c r e 

a t i v e A r c h i t e c t s I I o b t a i n very s i m i l a r scores. He contends t h a t what 

appears t o give A r c h i t e c t s I a grea t e r c a p a c i t y t o handle the psychic 

turbulence which they also experience i s higher ego-strength and s e l f -

assertiveness. I n Barron's (195^) words, "they are both c r a z i e r and 

saner." C r u t c h f i e l d (19^3) also found t h a t h i s more c r e a t i v e subjects 

were higher i n ego-strength and i n the a b i l i t y t o cope w i t h s t r e s s . 

The less c r e a t i v e were more anxious, e x h i b i t i n g more emotional con

s t r i c t i o n , l a c k of spontaneity, repression of impulse, and tendency 

toward i n d i r e c t expression o f h o s t i l i t y . The important conclusion 

t o be drawn f o r the design o f t h i s research i s t h a t s e l f - a c t u a l i z i n g 

creativeness and c r e a t i v e p r o d u c t i v i t y may or may not occur t o g e t h e r . 

Therefore, i t w i l l be e s s e n t i a l t o determine a measure of c r e a t i v i t y 

which r e l a t e s t o s e l f - a c t u a l i z a t i o n . 

C r i t e r i a of C r e a t i v i t y 

Taylor (1964) maintains t h a t c r e a t i v i t y i s complex r a t h e r than 

u n i t a r y . T a y l o r , Smith, and G h i s e l i n (1959) administered a large 

number of measures t o a group of research s c i e n t i s t s . The measures 

were r e f i n e d t o y i e l d 56 scores f o r each s u b j e c t , i n c l u d i n g , supervisor, 
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peer, examiner, and s e l f - e v a l u a t i o n ; counts o f r e p o r t s and p u b l i c a t i o n s ; 
o f f i c i a l records; and membership i n p r o f e s s i o n a l s o c i e t i e s . Factor 
a n a l y s i s y i e l d e d 27 f a c t o r s . The f i n d i n g t h a t among the many 
c o r r e l a t i o n s 4 out of any 5 v a r i a b l e s were independent of a given 
c r i t e r i o n was presented as evidence of the "almost overwhelming complexity 
o f the c r i t e r i o n problem." Jackson and Messick (19^5) i n t h e i r 
discussion of the c r i t e r i a f o r c r e a t i v i t y , p o i n t out t h a t each view of 
c r e a t i v i t y i m p l i e s a p o s i t i o n about the nature o f the cr e a t o r , which 
i n t u r n helps t o determine the types o f v a r i a b l e s emphasized i n i t s 
assessment. C r i t e r i a of c r e a t i v i t y w i l l now be evaluated w i t h regard 
t o the requirements o f t h i s study: 

1. t h a t the measure be s u i t a b l e f o r the s e l f - a c t u a l i z a t i o n approach 

t o c r e a t i v i t y ; 

2. t h a t the measure be s u i t a b l e f o r use w i t h i n a la r g e age range; 

3- t h a t the measure be independent o f i n t e l l i g e n c e . 

The l a t t e r s t i p u l a t i o n w i l l be discussed l a t e r i n t h i s chapter and i n 

the chapter on ESN ( e d u c a t i o n a l l y subnormal) c h i l d r e n . 

The f o l l o w i n g examination of the research l i t e r a t u r e , which 

w i l l revolve around the search f o r a measure adaptable t o the s e l f - £ 

a c t u a l i z a t i o n view of c r e a t i v i t y , w i l l also serve t o f u r t h e r d e l i n e a t e 

the d e f i n i t i o n o f s e l f - a c t u a l i z i n g c r e a t i v i t y t o be u t i l i z e d as a basis 

f o r t h i s study. There has not been a great deal of experimental work 

done on s e l f - a c t u a l i z i n g creativeness, and t h e r e f o r e t o some e x t e n t , 

i t s meaning must be el u c i d a t e d i n comparison w i t h the research on 

great-achievement c r e a t i v i t y . 

I . The I roduct 

The advantages of the product as a c r i t e r i o n v a r i a b l e have been 

f r e q u e n t l y c i t e d , as products are the most " t a n g i b l e " m a n i festations o f 
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c r e a t i v i t y ( T a y l o r , 1964). According t o Jackson and Messick (1965)> 
the e s s e n t i a l requirements a product must f u l f i l l before i t can be 
designated c r e a t i v e are: unusualness, t h a t i s infrequency i n r e l a t i o n 
to some p o p u l a t i o n or group norm; appropriateness, the goodness o f 
f i t of the product i n terms of i t s context; t r a n s f o r m a t i o n , d e f i n e d 
as the transcendance of conventional forms; and condensation, the 
summary power of the product, the degree t o which i t may be expanded 
and i n t e r p r e t e d i n a number o f ways. G h i s e l i n (1963a) d i f f e r e n t i a t e s 
two l e v e l s o f c r e a t i v i t y . A h i g h e r , primary l e v e l introduces some 
new order o f s i g n i f i c a n c e , while a lower, secondary l e v e l gives f u r t h e r 
development t o an established body of meaning through i n i t i a t i n g 
some advance i n i t s use. He proposes t h a t the measure of a c r e a t i v e 
product be the extent t o which i t r e s t r u c t u r e s our universe o f under
standing. This i s analogous t o the e a r l i e r d e l i n e a t i o n o f g r e a t -
achievement c r e a t i v i t y c h a r a c t e r i z e d by p r o d u c t i v i t y at or near the 
boundaries of knowledge. Apart from the c o n s i d e r a t i o n t h a t t h e re 
would be l i t t l e c o n t i n u i t y i n the po p u l a t i o n norms f o r comparison i n 
a developmental study, w i t h subjects ranging from 6 years t o adulthood, 
the argument has already been presented t h a t s e l f - a c t u a l i z i n g creativeness 
and c r e a t i v e p r o d u c t i v i t y are d i s t i n g u i s h a b l e dimensions. A product-type 
c r i t e r i o n measure would t h e r e f o r e not be s u i t a b l e f o r employment i n 
the present c o n t e x t . 

According t o G u i l f o r d (l950)t c r e a t i v i t y r e f e r s t o the a b i l i t i e s 

t h a t are most c h a r a c t e r i s t i c of c r e a t i v e people. He (1959^0 has 

recommended a t r a i t approach f o r the study of c r e a t i v i t y and maintains 

t h a t the most d e f e n s i b l e way of d i s c o v e r i n g dependable primary t r a i t s 

i s f a c t o r a n a l y s i s . His f a c t o r a n a l y t i c s tudies have l e d t o th,e 

development o f a three dimensional model of the s t r u c t u r e of the 
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i n t e l l e c t ( G u i l f o r d , 1 9 5 9 a , 1967)• Each dimension represents one o f 
the modes of v a r i a t i o n of the f a c t o r s : 

1. The type of m a t e r i a l or content i n v o l v e d . 

2 . The operations or p s y c h o l o g i c a l processes performed upon the 

d i f f e r e n t v a r i e t i e s of content; t h i s category includes convergent and 

divergent p r o d u c t i o n . 

3. The r e s u l t a n t products. I n t h i s system, each primary i n t e l l e c t u a l 

a b i l i t y represents a k i n d of o p e r a t i o n a p p l i e d t o a k i n d of m a t e r i a l , 

y i e l d i n g a k i n d o f product. 

The divergent-convergent production d i s t i n c t i o n has been most 

f r e q u e n t l y i m p l i c a t e d i n the d i s c u s s i o n o f c r e a t i v i t y . The unique 

f e a t u r e of divergent production i s t h a t a v a r i e t y of responses i s 

produced; the product i s not completely determined by given i n f o r m a t i o n 

This type of a b i l i t y has been r e l a t e d t o c r e a t i v i t y and i s r e f l e c t e d 

i n the measuring devices G u i l f o r d has designed or adapted: h i s t e s t s 

r e q u i r e i n d i v i d u a l s t o s t a t e d e f e c t s or d e f i c i e n c i e s i n common 

implements or i n s t i t u t i o n s ; t o produce words c o n t a i n i n g a s p e c i f i e d 

l e t t e r or combination of l e t t e r s ; t o produce i n a l i m i t e d time as 

many synonyms as they can f o r a stimulus word; t o produce phrases 

o r sentences; t o s p e c i f y o b j e c t s w i t h c e r t a i n p roperty requirements; 

or t o give v a r i o u s uses f o r a common o b j e c t . The t e s t s can be 

scored f o r f l u e n c y , t h a t i s the number of responses; f o r f l e x i b i l i t y , 

or the width of the range of ideas; and f o r o r i g i n a l i t y , i n terms of 

the infrequency of the occurrence of the response i n the sample 

p o p u l a t i o n . I n c o n t r a s t , convergent production occurs when the input 

i n f o r m a t i o n i s s u f f i c i e n t t o determine a unique answer. I t i 3 t h i s 

type of a b i l i t y which i s emphasized i n t r a d i t i o n a l i n t e l l i g e n c e t e s t s . 

The divergent' production t e s t s have some i n t e r n a l v a l i d i t y or 
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f a c t o r i a l v a l i d i t y . However, the e s s e n t i a l q u e s t i o n t o be considered 

i s whether they are c r e a t i v i t y t e s t s . With respect t o a r c h i t e c t s 

judged h i g h l y c r e a t i v e by experts i n t h e i r own f i e l d , MacKinnon (1 9 ^ 1 ) 

e s t a b l i s h e d t h a t whether scored f o r q u a l i t y or q u a n t i t y o f responses, 

the G u i l f o r d t e s t s d i d not c o r r e l a t e w e l l w i t h the degree of c r e a t i v i t y 

demonstrated i n t h e i r c r e a t i v e p r o d u c t i o n . S u b s t a n t i a t i n g t h i s , 

Gough ( 1961) presented evidence i n d i c a t i n g t h a t f o r research s c i e n t i s t s , 

r a t e d c r e a t i v i t y c o r r e l a t e d low or n e g l i g i b l y w i t h various G u i l f o r d 

t e s t s : Unusual Uses ( q u a n t i t y - . 0 5 , q u a l i t y . 2 7 ) ; Consequences 

( q u a n t i t y - . 2 7 , q u a l i t y - . 1 2 ) ; Gestalt Transformations ( . 2 7 ) . I n a 

study of a i r f o r c e o f f i c e r s , Barron (1955) r e p o r t e d a p o s i t i v e 

m u l t i p l e c o r r e l a t i o n of .55 between r a t e d o r i g i n a l i t y and a composite 

divergent p r o d u c t i o n score i n c l u d i n g G u i l f o r d t e s t s . The r e s u l t s 

t h e r e f o r e w i t h emminent a d u l t s are not c o n s i s t e n t . 

I n an i n v e s t i g a t i o n of s i x t h form school boys, Hudson (1 9 ^ 6 ) 

found t h a t s c i e n t i s t s were b e t t e r at convergent t h i n k i n g , and a r t s 

s p e c i a l i s t s at divergent t h i n k i n g , and t h a t apart from t h i s d i f f e r e n c e , 

e i t h e r type of student can manifest c r e a t i v i t y i n h i s own way. He 

argued t h a t the d i s t i n c t i o n between divergent and convergent t h i n k i n g 

does not seem t o be r e l a t e d t o c r e a t i v i t y ; i t i s much more c l o B e l y 

r e l a t e d t o the d i f f e r e n c e s between a r t s and science s p e c i a l i s t s . 

However, he also suggested t h a t while s c i e n t i s t s may be r e l a t i v e l y low 

scorers on divergent t h i n k i n g t e s t s , those s c o r i n g high w i t h i n the 

group range might prove more c r e a t i v e than low sc o r e r s . Thus, 

another p o s s i b i l i t y i s t h a t both divergent and convergent a b i l i t i e s 

may be i m p l i c a t e d i n c r e a t i v i t y . G u i l f o r d (1 9 5 0 ) does not regard 

c r e a t i v i t y as a s i n g l e v a r i a b l e : "Within the f a c t o r i a l frame o f 

references there i s much room f o r d i f f e r e n t types o f c r e a t i v e a b i l i t i e s " 
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(P*4 5 1 ) • ^ e ( 1 9 6 7 ) asserts t h a t although the divergent p r o d u c t i o n 

f a c t o r s and t e s t s have relevance i n connection w i t h the measurement 

o f c r e a t i v e p o t e n t i a l , c r e a t i v e p o t e n t i a l i s very complex, and there 

i s a notable p o s s i b i l i t y t h a t almost any other a b i l i t y , i n c l u d i n g some 

of the convergent production ones, may be i n v o l v e d . Butcher (1 9 7 2 ) 

maintains t h a t processes of t h i n k i n g have been too r i g i d l y c l a s s i f i e d 

as convergent or d i v e r g e n t . His suggestion i s t h a t i t might be more 

p r o f i t a b l e t o t r e a t the d i s t i n c t i o n between divergent and convergent 

production not as a dichotomy but as a continuum and t o construct 
M 

t e s t s a c c o r d i n g l y . 

The argument f o r not u t i l i z i n g the d i v e r g e nt production c r i t e r i o n 

does not stem from the i n c o n s i s t e n c i e s of the research f i n d i n g s . To 

some ex t e n t , such discrepancies are found w i t h respect t o most o f the 

c r i t e r i o n v a r i a b l e s (Yamamoto 1 9 6 5 b ) . Rather, the divergent t h i n k i n g 

approach, w i t h i t s emphasis on p r o d u c t i v i t y and p r o d u c t - o r i e n t e d 

types of response, seems more r e l e v a n t t o the great-achievement view 

o f c r e a t i v i t y . I n a d d i t i o n , the s t a t u s of the r e l a t i o n s h i p between 

divergent and convergent a b i l i t i e s , or i n more generic terms between 

c r e a t i v i t y and i n t e l l i g e n c e i s not c l e a r . 

I I . C r e a t i v i t y and I n t e l l i g e n c e 

G u i l f o r d ( 1 9 5 0 ) has based h i s approach t o c r e a t i v i t y on h i s 

conception t h a t c r e a t i v i t y cannot be accounted f o r i n terms of h i g h 

i n t e l l i g e n c e or IQ alone: " I f the c o r r e l a t i o n s between i n t e l l i g e n c e -

t e s t scores and many types of c r e a t i v e performance are only moderate 

or low, and I p r e d i c t t h a t such c o r r e l a t i o n s w i l l be found, i t i s 

because the primary a b i l i t i e s represented i n those t e s t s are not a l l 

important f o r c r e a t i v e behavior. I t i s also because 3ome o f the 

primary a b i l i t i e s important f o r c r e a t i v e behavior are not represented 
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i n the t e s t at a l l " ( p . 4 4 7 ) » This conclusion has r e s u l t e d i n the 

d e l i n e a t i o n o f the divergent p r o d u c t i o n f a c t o r s , and the question has 

a.risen as t o the decree of s e p a r a t i o n of these a b i l i t i e s from the 

convergent p r o d u c t i o n ones. Thus much of the research on the c r e a t i v i t y -

i n t e l l i g e n c e d i s t i n c t i o n has been generated by the s t r u c t u r e o f 

i n t e l l e c t model, and the c r i t e r i o n measures o f c r e a t i v i t y employed 

have o f t e n been the divergent t h i n k i n g t e s t s . 

One of the major studies i n t h i s area i s t h a t o f Getzel3 and 

Jackson [196?., 1963) who, f o l l o w i n g G u i l f o r d , objected t o the 

d e f i n i t i o n of the g i f t e d c h i l d as one w i t h a high IQ. Furthermore, 

they objected t o the r e s t r i c t i o n o f the term c r e a t i v e t o the c h i l d 

w i t h a r t i s t i c t a l e n t s . Their p o s i t i o n was t h a t measures o f c r e a t i v i t y 

as w e l l as those of IQ should be considered appropriate d e f i n i n g 

c h a r a c t e r i s t i c s of g i f t e d n e s s . Using an IQ measure ( S t a n f o r d - B i n e t , 

Wechsler Scale f o r Children, or Henmon-Nelson) and 5 c r e a t i v i t y 

measures (Word A s s o c i a t i o n , Uses f o r Things, Hidden Shapes, Fables, 

and Make-up Problems), they found the c o r r e l a t i o n between IQ and these 

G u i l f o r d - d e r i v e d c r e a t i v i t y t e s t s t o be on the order of . 3 . 

Assuming t h a t they had i s o l a t e d a c r e a t i v i t y dimension, they s e l e c t e d 

two experimental groups of h i g h l y g i f t e d adolescents. One group was 

composed of c h i l d r e n who placed i n the top 20?o on the c r e a t i v i t y 

measures i n comparison t o age peers of the same sex, but below the top 

20/o i n IQ. The second group consisted of students who placed i n the 

top 20^3 i n IQ, but below the top 2Cfyt on the c r e a t i v i t y t e s t s . Various 

p e r s o n a l i t y and m o t i v a t i o n a l d i f f e r e n c e s were discovered between the 

two groups and a t t r i b u t e d t o the divergent-convergent dichotomy. A 

s i g n i f i c a n t c r i t i c i s m of the study i s t h a t the school sample was 

a t y p i c a l , having a mean IQ of 1 3 2 . Even the supposedly low IQ, h i g h 
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c r e a t i v i t y subjects were very i n t e l l i g e n t w i t h a mean IQ of 1 2 7 . 

A f t e r r e v i e w i n g many o f the studies which have reported a 

d i s t i n c t i o n between c r e a t i v i t y and i n t e l l i g e n c e , Wallach and 

Kogan ( 1 9 6 5 ) reached the conclusion t h a t few o f these studies 

demonstrated both convergent v a l i d i t y , i n which i n t e r c o r r e l a t i o n s o f 

many d i f f e r e n t measures o f c r e a t i v i t y were h i g h , and d i s c r i m i n a n t 

v a l i d i t y , i n which i n t e r c o r r e l a t i o n s o f the c r e a t i v i t y measures w i t h 

i n t e l l i g e n c e were low. This i s another c r i t i c i s m which a p p l i e s t o 

the Getzcls and Jackson research: the i n t e r c o r r e l a t i o n s among t h e i r 

c r e a t i v i t y t e s t s were no higher than those among c r e a t i v i t y and 

i n t e l l i g e n c e t e s t s . Wallach and Kogan hypothesized t h a t a separate 

c r e a t i v i t y dimension might manifest i t s e l f i f the assessment s i t u a t i o n 

was relaxed and nonevaluative, and time l i m i t s were dispensed w i t h . 

U t i l i z i n g a G u i l f o r d - d e r i v e d b a t t e r y o f c r e a t i v i t y measures, designed 

t o t e s t Mednick's ( 1 9 6 2 ) a s s o c i a t i v e theory o f c r e a t i v i t y , 1 0 - and 1 1 -

year-olds were seen i n a p l a y f u l and game-like atmosphere. Under 

these c o n d i t i o n s , c r e a t i v i t y was found t o be independent of i n t e l l i g e n c e : 

the average c o r r e l a t i o n between the c r e a t i v i t y measures was ,41, between 

the i n t e l l i g e n c e measures was . 5 1 f but the average c o r r e l a t i o n between 

the two sets of measures was . 0 9 . Ward ( 1 9 6 8 ) , a d m i n i s t e r i n g divergent 

t h i n k i n g t e s t s t o 7 - and 8 - y e a r - o l d boys i n a permissive s e t t i n g w i t h 

no time r e s t r i c t i o n s , found i n d i v i d u a l d i f f e r e n c e s t o be r e l i a b l e 

across the t e s t s , and independent of IQ. S i m i l a r l y , N i c h o l l s (1971 ) 

r e p o r t s i n t e l l i g e n c e and measures of divergent t h i n k i n g t o be u n r e l a t e d 

under game-like con d i t i o n s o f divergent t h i n k i n g assessment. Cropley 

( 1 9 6 8 ) presented the Wallach and Kogan b a t t e r y of c r e a t i v i t y t e s t s i n 

a nonevaluative context, and d e t a i l s s i m i l a r r e s u l t s : the c r e a t i v i t y 

t e s t s manifested a high degree o f i n t e r n a l consistency and were 
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r e l a t i v e l y independent of the i n t e l l i g e n c e t e s t s . However, a 
p r i n c i p a l component f a c t o r a n a l y s i s also revealed a large general 
f a c t o r accounting f o r 28.8/b of the variance w i t h high loadings from 
both c r e a t i v i t y and i n t e l l i g e n c e t e s t s . There i s thus some support 
f o r the c o n t e n t i o n t h a t the r e l a x a t i o n of time l i m i t s and the r e d u c t i o n 
o f anxiety induced by a t e s t - l i k e atmosphere are more conducive t o 
the d isclosure o f a dimension of c r e a t i v i t y independent o f i n t e l l i g e n c e 
But the issue remains u n s e t t l e d . Another suggestion i s t h a t 
c r e a t i v i t y i s independent of i n t e l l i g e n c e above a c e r t a i n " t h r e s h o l d 
l e v e l " of i n t e l l i g e n c e . 

MacKinnon ( 1 9 6 2 ) maintains t h a t over the whole range of 

i n t e l l i g e n c e and c r e a t i v i t y , t h e re i s a p o s i t i v e r e l a t i o n s h i p between 

the two v a r i a b l e s . Nevertheless, he s t a t e s : "Above a c e r t a i n 

r e q u i r e d minimum of i n t e l l i g e n c e which v a r i e s from f i e l d t o f i e l d and 

i n some instances may be s u r p r i s i n g l y low, being more i n t e l l i g e n t does 

not guarantee a corresponding increase i n creativeness. I t i s j u s t 

not t r u e t h a t the more i n t e l l i g e n t person i s n e c e s s a r i l y the more 

c r e a t i v e one" (p.428). Among h i s group o f c r e a t i v e a r c h i t e c t s , 

r a t e d c r e a t i v i t y c o r r e l a t e d -.08 w i t h i n t e l l i g e n c e on the Terman 

Concept Mastery Test. Barron ( 1 9 6 8 ) i s i n agreement w i t h t h i s t heory 

and suggests t h a t above an IQ o f 120, measured i n t e l l i g e n c e appears 

t o be an unimportant f a c t o r i n c r e a t i v i t y . Yamamoto's ( 1965a ) 

data also support the t h r e s h o l d concept; he found a consistent 

decrease i n the size of the c o r r e l a t i o n between c r e a t i v i t y and 

i n t e l l i g e n c e as the IQ l e v e l o f h i s subgroups became higher. McNemar 

( 1 9 6 4 ) argued t h a t there should be a t r i a n g u l a r s c a t t e r diagram between 

c r i t e r i o n measures o f c r e a t i v i t y and i n t e l l i g e n c e : "At high IQ l e v e l s 

t h e r e w i l l be a very, wide range of c r e a t i v i t y whereas as we go down 
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t o average IQ, and on down t o lower l e v e l s , the s c a t t e r f o r 

c r e a t i v i t y w i l l he l e s B and l e s s " (p. 8 7 9 ) . Analyzing c o r r e l a t i o n a l 

data from d i f f e r e n t sources, w i t h d i f f e r e n t age and educational l e v e l s 

as w e l l as d i f f e r e n t measures o f i n t e l l i g e n c e represented, G u i l f o r d 

( 1 9 6 7 ) produced a s i m i l a r t r i a n g u l a r s c a t t e r p l o t . He suggests t h a t 

the p a t t e r n of the d i s t r i b u t i o n i n d i c a t e s t h a t although high IQ i s 

not a s u f f i c i e n t c o n d i t i o n f o r h i g h c r e a t i v e a b i l i t y , i t i s almost a 

necessary c o n d i t i o n . 

The t h r e s h o l d hypothesis appears t o be a more tenable p o s i t i o n 

w i t h regard t o the c r e a t i v i t y - i n t e l l i g e n c e d i s t i n c t i o n ; however, 

there i s some c o n f l i c t i n g evidence. dinsburg and Whittemoore ( 1 9 6 8 ) 

u s i n g Mednick'B ( 1 9 6 2 ) Remote Associates Test (RAT) as t h e i r c r i t e r i o n 

o f c r e a t i v i t y , found a p o s i t i v e l i n e a r r e l a t i o n s h i p between IQ and 

c r e a t i v i t y throughout the IQ range. The c r i t i c i s m o f t h i s study i s 

t h a t the RAT i s more a t e s t o f i n t e l l i g e n c e , or convergent t h i n k i n g : 

the a s s o c i a t i o n r e q u i r e d as a response i s remote, but i t i s the one 

" c o r r e c t " a s s o c i a t i o n . L o v e l l ( 1 9 6 8 ) i n a study o f 8 - t o 1 2 - y e a r -

o l d s , a , l l of whom had obtained a WISC verba l score of 140 or more, 

found a large general component running through the i n t e l l e c t u a l 

tasks and a s e r i e s of G u i l f o r d - d e r i v e d c r e a t i v i t y t e s t s . Even w i t h i n 

t h i s h i g h l y s e l e c t i v e sample, i t accounted f o r almost one-half o f 

the i d e n t i f i e d v ariance. 

The strongest conclusion warranted on the basis of a l l the 

f i n d i n g s i s t h a t c r e a t i v i t y i s r e l a t i v e l y independent of IQ above a 

th r e s h o l d l e v e l i n the region of 1 2 0 . Thus i t appears t h a t 

i n t e l l i g e n c e i s an e s s e n t i a l , although not s u f f i c i e n t , p r e r e q u i s i t e 

f o r great-achievement c r e a t i v i t y . With regard t o p e r s o n a l - l i v i n g 

or s e l f - a c t u a l i z i n g creativeness, Rogers (1947* 1951) notes t h a t i n 
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the course of therapy, as the person approaches psychological h e a l t h 

and the self-concept becomes more congruent w i t h a l l the experiences 

of the organism, a common i n s i g h t a r r i v e d at i s t h a t the s e l f has a 

capa c i t y f o r r e o r g a n i z a t i o n and development. The assumption o f t h i s 

research i s t h a t "the s e l f can be an a r c h i t e c t o f the s e l f " (Rogers, 

1 9 4 7 )j regardless of the l e v e l o f i n t e l l i g e n c e . I f an i n d i v i d u a l 

has a high IQ, t h i s i s pa r t of h i s p o t e n t i a l t o be a c t u a l i z e d ; i t s 

r e a l i z a t i o n may r e s u l t i n great-achievement c r e a t i v i t y . I f an 

i n d i v i d u a l has a low IQ, great-achievement c r e a t i v i t y may be very 

u n l i k e l y ; however, he i s capable o f developing h i s p o t e n t i a l i t i e s , 

I I I . The Process 

Gruber, T e r r e l l , and Wertheimer ( 1 9 ^ 3 ) m a i n t a i n t h a t c r e a t i v i t y 

v a r i e s i n degree and i n k i n d and t h e r e f o r e the e s s e n t i a l c o n t i n u i t y 

i s t o be found not i n the product but i n the c r e a t i v e process. G h i s e l i n 

( 1 9 5 2 ) defines the c r e a t i v e process as "the process of change, o f 

development, of e v o l u t i o n , i n the o r g a n i z a t i o n o f s u b j e c t i v e l i f e " 

( p . 1 2 ) . As a p p l i e d t o s e l f - a c t u a l i z i n g creativeness, t h i 3 r e f e r s t o 

the s u b j e c t i v e l i f e o f the i n d i v i d u a l ; w i t h regard t o great-achievement 

c r e a t i v i t y , i t r e f e r s to the s u b j e c t i v e l i f e o f both the i n d i v i d u a l 

and s o c i e t y . 'Wallas ( 1926) described the stages involved i n the 

c r e a t i v e process i n the f o l l o w i n g manner: p r e p a r a t i o n , i n c u b a t i o n , 

i l l u m i n a t i o n , and v e r i f i c a t i o n . While the f o u r stages are 

d i s t i n g u i s h a b l e from one another, Wallas p o i n t s out t h a t they do not 

ne c e s s a r i l y occur i n an u n i n t e r r u p t e d problem and s o l u t i o n sequence. 

Thomson (1959) notes t h a t the f o u r stages may overlap or they may take 

place i n a s l i g h t l y d i f f e r e n t o r der. 

Preparation r e f e r s t o the i n d i v i d u a l ' s f a m i l i a r i z i n g h i m s e l f w i t h 

h i s s i t u a t i o n and the ma t e r i a l s and circumstances at h i s d i s p o s a l . 
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I n the case of great-achievement c r e a t i v i t y , t h i s i mplies an a c q u i s i 
t i o n of knowledge i n the f i e l d of endeavour. However, t h i s working 
w i t h i n the boundaries of the organism-environment i n t e r a c t i o n c o n s t r a i n t s 
can be regarded as a c o n d i t i o n of a l l t h i n k i n g o r i e n t e d towards r e a l i t y . 
G h i s e l i n ( 1 9 5 2 , 1963b) contends t h a t the phases which are most charac
t e r i s t i c o f c r e a t i v e t h i n k i n g are i n c u b a t i o n , which i n v o l v e s unconscious 
processes, and i l l u m i n a t i o n or i n s p i r a t i o n , i n which the s o l u t i o n i s 
grasped or i n t u i t e d . Drawing mainly upon anecdotal d e s c r i p t i o n s by 
men of genius of t h e i r c r e a t i v e processes, G h i s e l i n (1 9 5 2 ) elaborates: 
"Creation begins t y p i c a l l y w i t h a vague, even a confused excitement, some 
s o r t of yearning, hunch, or other preverbal i n t i m a t i o n of approaching 
or p o t e n t i a l r e s o l u t i o n " ( p . 1 4 ) . Sometimes there i s awareness of a 
s t a t e even more p r i m i t i v e , one of complete i n d e c i s i o n . Therefore, he 
emphasizes t h a t the f i r s t impulse towards a new order i s , as i t must be, 
a move away from the c l e a r l y determined, from the conscious a c t i v i t y 
already i n motion. Creation i s c h a r a c t e r i z e d by an impulse towards 
unconsciousness, or "a consciousness p a r t l y unfocused." 

Neisser ( 1 9 ^ 3 ) T c o n s i d e r i n g t h e o r i e s o f t h i n k i n g , remarks t h a t 

they f r e q u e n t l y d i s t i n g u i s h between two types of mental processes, 

v a r i o u s l y l a b e l l e d as, primary and secondary, t a c i t and e x p l i c i t , 

c r e a t i v e and constrained, i n t u i t i v e and r a t i o n a l , and productive or 

i n s i g h t f u l and r o t e . He f e e l s these dichotomies share a common core 

of meaning and suggests they can be explained by the use of a computer 

analogy i n v o l v i n g the d i f f e r e n c e between m u l t i p l e and s e q u e n t i a l 

processing. S p e c i f i c a l l y , i n the computer, m u l t i p l e processing i s • 

b e t t e r adapted t o deal w i t h novel or i r r e g u l a r i n p u t . He t h e r e f o r e 

hypothesizes t h a t c r e a t i v e , i n t u i t i v e , and productive t h i n k i n g depend 
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on the use of m u l t i p l e sequences o f mental a c t i v i t y . While sequential 
processing, which i s less w a s t e f u l and "better adapted t o f u l l y p r e 
d i c t a b l e s i t u a t i o n s , corresponds t o the more r e a l i t y - o r i e n t e d types of 
t h i n k i n g . 

Neisser's theory i s t h a t human t h i n k i n g i s a m u l t i p l e a c t i v i t y i n 

which a number o f more or less independent t r a i n s o f thought u s u a l l y 

c o - e x i s t . I n the normal course o f events, however, there i s a "main 

sequence" i n progress, d e a l i n g w i t h some p a r t i c u l a r m a t e r i a l i n a step 

by step manner; he regards t h i s as a necessary adaptive mechanism. 

The main sequence, which corresponds t o the o r d i n a r y t r a i n of conscious

ness, may or may not be i n f l u e n c e d by other processes going on 

simultaneously. Because consciousness i s i n t r i n s i c a l l y s i n g l e , these 

concurrent operations are not conscious. They, i n t u r n , can combine 

and in f l u e n c e one another i n many ways. He notes t h a t people d i f f e r 

g r e a t l y i n the degree t o which they are capable o f using the m u l t i 

p l i c i t y o f t h e i r own thoughts. By means o f experiments on v i s u a l 

scanning behavior or " v i s u a l search," Neisser (19^4) has obtained 

evidence t h a t people are able t o c a r r y out a m u l t i p l i c i t y o f processes 

to g e t h e r . He found t h a t w i t h p r a c t i c e d searchers, the t i m e - p e r - l e t t e r 

i s no longer i n a search f o r t e n l e t t e r s than i t i s i n a search f o r one 

or two. I n a d d i t i o n , t h i s f i n d i n g generalizes t o the search f o r 

p a r t i c u l a r - kinds o f words. His conclusion i s t h a t i t i s l i k e l y t o 

apply t o other searches as w e l l . 

With regard t o c r e a t i v i t y , Neisser (1963) contends t h a t i t s 

d e f i n i n g c h a r a c t e r i s t i c i s not so much the q u a l i t y of the product, nor 

i t s uniqueness i n h i s t o r y , but r a t h e r a c e r t a i n freedom from c o n s t r a i n t 

i n the process i t s e l f . I t i s g e n e r a l l y a t t e s t e d t h a t t h i s process i s 

not conscious ( G h i s e l i n , 1 9 5 2 ) . However, as T a f t ( 1971 ) has p o i n t e d 
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o u t , c r e a t i v i t y r e q u i r e s "both primary and secondary a c t i v i t y . Or as 
B l a t t , A l l i s o n , and Fernstein ( 1 9 6 9 ) express i t , "Creative f u n c t i o n i n g , 
however, re q u i r e s both c a p a c i t i e s : the a b i l i t y t o suspend l o g i c a l 
considerations t e m p o r a r i l y and t o t h i n k i n novel and p o s s i b l y n o n l o g i c a l 
and unconventional ways, and the capacity v o l u n t a r i l y t o stop t h i s more 
regressive mode o f f u n c t i o n i n g and t o r e t u r n t o more secondary modes 
o f f u n c t i o n i n g where novel thoughts are placed i n appropriate and 
r e a l i s t i c c o n t e x t s " (p. 2 8 6 ) . A study by Hersh ( 1 9 6 2 ) based on the 
hypothesis t h a t c r e a t i v i t y r e q u i r e s m o b i l i t y i n terms of r e g r e s s i o n and 
progression, t h a t i s i n the a b i l i t y t o u t i l i z e processes at both the 
mature and p r i m i t i v e l e v e l s , o f f e r s experimental support f o r t h i s view. 
Analyzing Rorschach p r o t o c o l s of emminent a r t i s t s , normals, and 
schizophrenics, h i s f i n d i n g s were: Compared t o noncreative normals, 
the a r t i s t s produced on the "mature" l e v e l more human movement and more 
form-dominant responses of an a r t i c u l a t e d n a t u r e , and on the " p r i m i t i v e " 
l e v e l , more p r i m i t i v e thought processes. The normals produced more 
o f the mature types of response than the schizophrenics, and few 
p r i m i t i v e responses of any s o r t . The schizophrenics lacked the mature 
l e v e l s shown by the other two groups. The data Bupport the t h e s i s 
t h a t tho c r e a t i v e i n d i v i d u a l can make use o f p r i m i t i v e operations by 
imposing more mature processes on them, while the schizophrenic i s 
overwhelmed by h i s p r i m i t i v e f u n c t i o n i n g , and the noncreative 
i n d i v i d u a l i s r e s t r i c t e d i n h i s a b i l i t y t o f u n c t i o n p r i m i t i v e l y . I t 
i s t o be noted t h a t one of the d i s t i n g u i s h i n g t r a i t s o f the s e l f -
a c t u a l i z i n g c r e a t i v e i n the T a f t and G i l c h r i s t (19 7 0 ) study was the use 
o f c o n t r o l l e d regressive experiences, which i n t u r n corresponds t o 
Rogers (19511 1959) c h a r a c t e r i z i n g the s e l f - a c t u a l i z i n g i n d i v i d u a l a3 
one who i s open t o a l l h i s experiences. 
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As B o l t o n ( 1 9 7 2 ) has i n d i c a t e d , once access has "been gained t o 

the primary mode o f thought, the question s t i l l remains as t o how i t i s 

i n t e g r a t e d w i t h the a n a l y t i c mode w i t h i n f o c a l awareness. NeiBser 

( 1 9 6 3 ) seems t o advocate an e x p l a n a t i o n i n terms o f a s s o c i a t i o n : i f 

analyses are o c c u r r i n g simultaneously along r e l a t e d sequences, there 

may come a moment when a "higher order o p e r a t i o n " can combine them 

a d a p t i v e l y . Higher order o p e r a t i o n s , r e s u l t i n g i n novel syntheses, 

can ensue at both the unconscious and the conscious l e v e l s . This view 

i s congruent w i t h Mednick's ( 1 9 6 2 ) d e f i n i t i o n o f the c r e a t i v e process 

as "the forming o f a s s o c i a t i v e elements i n t o new combinations which 

e i t h e r meet s p e c i f i e d requirements or are i n some way u s e f u l " ( p . 2 2 l ) . 

However, f o r the purposes of t h i s research, the important p o i n t t o be 

drawn from the above d e l i n e a t i o n o f the c r e a t i v e process i s t h a t i t 

appears to be a common fea t u r e o f both s e l f - a c t u a l i z i n g and g r e a t -

achievement creativeness. The problem which a r i s e s i s t h a t the 

c r e a t i v e process cannot be s t u d i e d d i r e c t l y but only by i n f e r e n c e , and 

as Delias and Gaier ( 1970 ) p o i n t o u t , a t e s t o f c r e a t i v i t y i s not 

" c r e a t i v i t y , " j u s t as a t e s t of i n t e l l i g e n c e i s not " i n t e l l i g e n c e . " 

I V . The Person. 

G u i l f o r d (1 9 5 0 ), at an e a r l y stage i n h i s research on c r e a t i v i t y , 

expressed the o p i n i o n t h a t noncognitive elements can also be instrumental 

f o r an understanding of the s u b j e c t : "Creative p r o d u c t i v i t y i n every

day l i f e i s undoubtedly dependent upon primary t r a i t s other than 

a b i l i t i e s . M o t i v a t i o n a l f a c t o r s ( i n t e r e s t s and a t t i t u d e s ) as w e l l as 

temperamental f a c t o r s must be s i g n i f i c a n t c o n t r i b u t o r s " ( p . 4 5 4 ) « I n 

1 9 6 7 , he again stressed t h a t i f a s a t i s f a c t o r y view o f the behavior 

i n c r e a t i v i t y i s t o be obtained, m o t i v a t i o n a l aspects must be considered. 

MacKinnon ( 1 9 6 2 ) contends t h a t i f an i n d i v i d u a l has the minimum o f 



23. 

i n t e l l i g e n c e r e q u i r e d f o r the mastery of a f i e l d o f knowledge, 
whether h i s performance i n t h a t f i e l d i s c r e a t i v e or mundane i s l a r g e l y 
a f u n c t i o n of p e r s o n a l i t y f a c t o r s . Or i n Thomson's (1959) words, 
" I t i s not so much the c a p a c i t i e s as the manner i n which they are 
a p p l i e d which counts" (p.200). I n s e l f - d e s c r i p t i o n s , MacKinnon's 
( 1 9 6 2 ) group of c r e a t i v e a r c h i t e c t s emphasized t h e i r i nventiveness, 
independence, and i n d i v i d u a l i t y . The r e s u l t s from scores on the 
C a l i f o r n i a Psychological In v e n t o r y depict the c r e a t i v e i n d i v i d u a l as 
self-assured, autonomous and f l e x i b l e , and s t r o n g l y motivated t o 
achieve p r i m a r i l y i n those s i t u a t i o n s where independent thought and 
a c t i o n , r a t h e r than conformity, are r e q u i r e d . Although s o c i a l l y 
poised and c o n f i d e n t , he i s not p a r t i c u l a r l y i n t e r e s t e d i n the 
impression he makes on others, and i s not o f an e s p e c i a l l y s o c i a b l e 
or p a r t i c i p a t i v e temperament. He i s r e l a t i v e l y f r e e from conventional 
r e s t r a i n t s and i n h i b i t i o n s , and ready t o recognize and admit s e l f - v i e w s 
t h a t are unusual and unconventional. Through a n a l y s i s of p r o f i l e s on 
the Minnesota M u l t i p h a s i c P e r s o n a l i t y Inventory (MMPl), and l i f e h i s t o r y 
i n t e r v i e w s , the basic q u a l i t y which i s revealed i s an openness t o 
experience, and e s p e c i a l l y t o experiences of one's inner l i f e . On 
the Strong V o c a t i o n a l I n t e r e s t Blank, the a r c h i t e c t s emerge as 
i n t e l l e c t u a l l y c u r i o u s , and r e l a t i v e l y d i s i n t e r e s t e d i n p o l i c i n g 
e i t h e r t h e i r own impulses and images or those o f o t h e r s . 

Implementing the Sixteen P e r s o n a l i t y Factor Test, C a t t e l l (1963a) 

found t h a t the c h a r a c t e r i s t i c p e r s o n a l i t y p r o f i l e s o f c r e a t i v e 

i n d i v i d u a l s i n both the a r t s and sciences are very s i m i l a r . I n 

a d d i t i o n , c r e a t i v e a r t i s t s and research s c i e n t i s t s d i f f e r s i g n i f i c a n t l y 

on the whole p e r s o n a l i t y f a c t o r p r o f i l e from those who are of equal 

a b i l i t y and academic t r a i n i n g but who are not c r e a t i v e ( C a t t e l l , 
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1963b , 1 9 6 3 c ) . Thus the d i f f e r e n c e between the c r e a t i v e and the 
noncreative person seems to l i e more i n the area o f p e r s o n a l i t y than 
i n the area o f s p e c i a l a b i l i t y t e s t s . 

I n most general terms, C a t t e l l describes the c r e a t i v e person as 

a s e l f - s u f f i c i e n t i n t r o v e r t as i n d i c a t e d by h i s s i g n i f i c a n t l y higher 

scores on Factor A- ( r e s e r v e ) , Factor F- (desurgency), which loads on 

such q u a l i t i e s as reticence and i n t r o s p e c t i o n , and Factor Q2+ ( s e l f -

s u f f i c i e n c y ) . However, Factor H+ (venturesomeness) i s high i n c r e a t i v e 

i n d i v i d u a l s i n the opposite d i r e c t i o n from t h a t which would be expected 

from the i n t r o v e r s i o n t r e n d : The person who scores high on Factor H 

tends t o be ready t o t r y new t h i n g s , spontaneous and abundant i n 

emotional response. He i s able t o face wear and t e a r i n d e a l i n g w i t h 

people and g r u e l l i n g emotional s i t u a t i o n s w i t h o u t f a t i g u e . The 

o v e r a l l p i c t u r e r e i n f o r c e s the one presented by MacKinnon. 

Barron ( 1 9 6 6 ) formulates a cogent argument f o r the examination 

of p e r s o n a l i t y i n r e l a t i o n t o c r e a t i v i t y : "There i s reason t o b e l i e v e 

t h a t o r i g i n a l i t y i s almost h a b i t u a l w i t h i n d i v i d u a l s who produce a 

r e a l l y s i n g u l a r i d e a. What t h i s i m plies i 3 t h a t a h i g h l y organized 

mode of responding t o experience i s a p r e c o n d i t i o n f o r c o n s i s t e n t 

c r e a t i v i t y . And from what we know about the r e l a t i o n s h i p between 

t h i n k i n g and behavior, we c e r t a i n l y should expect t h a t , some aspects o f 

an i n d i v i d u a l ' s p e r s o n a l i t y w i l l p l a y an important r o l e i n h i s capacity 

t o t h i n k and act c r e a t i v e l y " ( p . 6 ) . He (1 9 5 5 , 1958 , 1968) r e p o r t s 

t h a t , compared w i t h noncreative i n d i v i d u a l s , those r a t e d c r e a t i v e or 

who score h i g h on c r e a t i v i t y measures are marked by independence o f 

judgment, confidence, f l e x i b i l i t y , r e b e l l i o u s n e s s , and nonconformity. 

They d i s p l a y wider i n t e r e s t s , p r e f e r complexity, and are more accepting 

of apparent d i s o r d e r . On the basis o f p s y c h i a t r i c i n t e r v i e w s , they 
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emerge as having more complex p e r s o n a l i t y s t r u c t u r e s and greater 
p o t e n t i a l f o r ego-syntheses. They r e j e c t suppression as a mechanism 
f o r the c o n t r o l of impulse, which i m p l i e s t h a t they f o r b i d themselves 
fewer thoughts and are disposed t o e n t e r t a i n impulses and commonly 
unacceptable ideas. Considered a l t o g e t h e r , the f i n d i n g s of the 
v a r i o u s researchers suggest t h a t there i s a d i s t i n g u i s h i n g p a t t e r n of 
p e r s o n a l i t y t r a i t s among c r e a t i v e persons, and t h a t t h i s p a t t e r n , 
r a t h e r than a c o n f i g u r a t i o n of c o g n i t i v e a b i l i t i e s , i s common t o 
c r e a t i v i t y independent of f i e l d . 

I n a review o f the c r e a t i v i t y research c a r r i e d out w i t h c h i l d r e n , 

Arasteh (1968) p o i n t s out t h a t noncognitive f a c t o r s concerned w i t h 

m o t i v a t i o n and p e r s o n a l i t y are being recognized as important f o r the 

understanding o f c r e a t i v i t y i n c h i l d r e n as w e l l as i n a d u l t s . Even 

at the preschool l e v e l , there appear t o be wide i n d i v i d u a l d i f f e r e n c e s 

i n such f a c t o r s as nonconformity, freedom of expression, p l a y f u l n e s s , 

and c u r i o s i t y . Creative c h i l d r e n , i n general, are characterized as 

b e ing h i g h l y s e n s i t i v e t o t h e i r environment, and at the same tim e , 

independent and nonconforming i n thought and behavior. 

The r e s u l t s o f a study by Ward (1 9 ^ 9 ) emphasize the i n f l u e n c e o f 

noncognitive elements. He administered three i d e a t i o n a l f l u e n c y 

measures to 34 7 - and 8 - y e a r - o l d boys, and designated as c r e a t i v e those 

having high response flu e n c y . He found t h a t response rate decreased 

and average uncommonness of responses increased over time. The 

c r e a t i v e c h i l d r e n who produced more ideas gave them at a higher r a t e ; 

however, they d i d not d i f f e r from the uncreative c h i l d r e n e i t h e r i n 

t h e i r p r o p o r t i o n o f uncommon responses throughout the task, or i n the 

r a t e at which t h e i r successive responses became le s s stereotyped. 

Therefore, Ward argues t h a t p e r s o n a l i t y and m o t i v a t i o n a l v a r i a b l e s , 
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by a f f e c t i n g the amount of e f f o r t invested i n the task, seem more 

s a l i e n t than any d i f f e r e n c e s i n c o g n i t i v e a b i l i t i e s , t h a t i s i n the 

number and richness of p o t e n t i a l responses which the c h i l d has s t o r e d . 

Hudson ( 1 9 6 6 , 1 9 7 0 ) i a f t e r f a i l i n g t o f i n d a c l e a r - c u t r e l a t i o n s h i p 

between c r e a t i v i t y and divergent t h i n k i n g i n a r t s and science students, 

s i m i l a r l y suggested t h a t the r o o t s of c r e a t i v i t y do not seem t o l i e i n 

c o g n i t i v e a b i l i t i e s , but r a t h e r i n p e r s o n a l i t y and m o t i v a t i o n a l v a r i a b l e s . 

Schaefer and Anastasi ( 1 9 6 8 ) developed and c r o s s - v a l i d a t e d 

b i o g r a p h i c a l i n v e n t o r y keys w i t h American p u b l i c high school boys, 

subdivided i n t o c r e a t i v e and matched c o n t r o l groups i n the a r t s and 

the sciences. Creative students were selected on the basis of teachers' 

nominations supported by c r e a t i v e products. Implementing the same 

b i o g r a p h i c a l i n v e n t o r y , Anastasi and Schaefer ( 1 9 6 9 ) also developed 

and c r o s s - v a l i d a t e d a c r e a t i v e a r t s and a c r e a t i v e w r i t i n g key w i t h high 

school g i r l s . I n the two s t u d i e s , the f i n a l keys, composed o f i t e m 3 

t h a t d i f f e r e n t i a t e d i n both i n i t i a l and c r o s s - v a l i d a t i o n samples, were 

used t o describe b i o g r a p h i c a l c o r r e l a t e s of c r e a t i v i t y . Considering 

the r e s u l t s of b o t h studies t o g e t h e r , there are c e r t a i n common 

c h a r a c t e r i s t i c s o f c r e a t i v e adolescents c u t t i n g across both sex and 

f i e l d : c o n t i n u i t y and pervasiveness of i n t e r e s t i n t h e i r chosen 

f i e l d s ; e d u c a t i o n a l s u p e r i o r i t y o f t h e i r f a m i l i e s ; and prevalence of 

unusual, novel , and diverse experiences i n t h e i r backgrounds. With 

regard t o the l a t t e r d i f f e r e n c e , Anastasi and Schaefer suggest i t may 

i n d i c a t e g r e a t e r readiness t o acknowledge unusual experiences and less 

reluctance t o r e p o r t them. 

Summarizing the f i n d i n g s of various research e f f o r t s designed t o 

determine the p e r s o n a l i t y t r a i t s o f c r e a t i v e c h i l d r e n , Delias and Gaier 

( 1 9 7 0 ) r e p o r t t h a t the c h a r a c t e r i s t i c s c o n s i s t e n t l y i d e n t i f i e d are 
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independence, dominance, autonomy, unconventionality, broad i n t e r e s t s , 
and openness to feelings. These characteristics are i n accord with 
those delineated by Arasteh (1968) and Anastasi and Schaefer (1968, 
1969) . In addition, they bear s i m i l a r i t i e s to the t r a i t s which 
distinguish creative adults. Delias and Gaier concluded that the 
t r a i t s appear to develop quite early, and that t h e i r demonstration at 
a young age suggests that they may be determinants of creative 
behavior, rather than evolving i n response to recognition of creative 
behavior. 

Maslow (1959) contends that s e l f - a c t u a l i z i n g c r e a t i v i t y , which 

may result i n great and obvious products, as well as manifesting i t s e l f 

widely i n the ordinary a f f a i r s of l i f e , springs much more from the 

personality than from any p a r t i c u l a r a b i l i t i e s . He has found s e l f -

actualizing individuals to demonstrate openness to experience, to be 

more independent, more spontaneous and less controlled and i n h i b i t e d 

i n t h e i r behavior, and less s e l f - c r i t i c a l . Another quality which 

distinguishes these persons i s that they are r e l a t i v e l y unfrightened 

by the unknown, the mysterious and the puzzling, and are often p o s i t i v e l y 

attracted by i t . The conditions within the i n d i v i d u a l which Rogers 

(1959) i d e n t i f i e s as being associated with a p o t e n t i a l l y creative act 

are very s i m i l a r . Like Kaslow, he emphasizes the importance of 

openneas to experience, defined i n terms of a lack of r i g i d i t y , a 

permeability of boundaries i n concepts, b e l i e f s , perceptions, and 

hypotheses; and a tolerance of ambiguity where ambiguity e x i s t s . I n 

addition, he mentions an in t e r n a l locus of evaluation which involves 

such q u a l i t i e s as independence of judgment, s e l f - r e l i a n c e , and s e l f -

confidence . 

Thus, i t appears that personality t r a i t s play a s i g n i f i c a n t role 



i n the determination of both great-achievement and personal-living 

c r e a t i v i t y . The characteristics consistently implicated i n both views 

are openness to experience and independence of judgment. For the 

purposes of t h i s study, i t has been assumed that the creative process 

i s a common feature of both s e l f - a c t u a l i z i n g and great-achievement 

creativeness. A tenable argument can be made f o r the importance of 

each of these q u a l i t i e s i n r e l a t i o n to the creative process: openness 

to experience implies the capacity to regress and to be aware of the 

m u l t i p l i c i t y of one's own thoughts; independence of judgment implies 

the willingness to admit and to u t i l i z e one's unusual, unconventional, 

or unacceptable impulses and ideas. I t has been suggested (Allen and 

Levine, 1968; Crutchfield, 1963) that conformity, which involves an 

acceptance of group norms, tends to i n h i b i t c r e a t i v i t y by ali e n a t i n g 

the individual both from reliance on his own thought processes, and 

from contact with basic r e a l i t y . 

Complexity as Related to Cr e a t i v i t y 

One of the forms i n which openness to i n t e r n a l and external 

experience manifests i t s e l f i s i n a predisposition to allow in t o the 

perceptual system complexity, disorder, ambiguity and inbalance f o r 

the satisfaction and challenge of achieving an idiosyncratic new order. 

Consistent with the emphasis on an ordering p r i n c i p l e , Barron (1966) 

postulates that the human act of creation involves a reshaping of 

given material whether physical or mental. The "something new" then 

i s a form made by the reconstitution of, or generation from, something 

old. i/ith regard to se l f - a c t u a l i z i n g creativeness, an added s t i p u l a 

t i o n w i l l be that the form may be new to the person or new i n the sense 

of unique, which corresponds to Taylor's (1964) d i s t i n c t i o n between 

individual and social c r e a t i v i t y . 
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Implementing a test of perceptual preference, the Revised Art 

Scale (RA) of the Welsh Figure Preference Test (WFFT), which consists 

of l i n e drawings varying along the dimension of sim p l i c i t y — c o m p l e x i t y , 

Barron (195^ t 1966, 1968) discovered that creative persons, regardless 

of f i e l d , tend to prefer complexity. He (1958 v 1963) explains t h i s 

preference i n terms of the motive, "need f o r disorder": the creative 

response to "apparent" disorder i s to attempt to f i n d an elegant new 

order more s a t i s f y i n g than any that could he evoked by a simpler con

f i g u r a t i o n . Pointing out that the ego i s associated with order, the 

unconscious with disorder, Barron posits that creative persons, i n 

t h e i r generalized preference f o r disorder and complexity, turn much 

more than do most people to the dimly realized l i f e of the unconscious. 

They are confident that the i r r a t i o n a l i n themselves w i l l generate some 

ordering p r i n c i p l e i f i t i s permitted expression and admitted to 

conscious scrutiny. I n other words, the creative individual courts 

the i r r a t i o n a l as a source of novelty i n his own thoughts. As i t 

appears that the Revised Art Scale i s a measure of openness to 

experience, and i s related to the underlying creative process, i t w i l l 

be employed as the c r i t e r i o n of c r e a t i v i t y i n t h i s research. 

Delias and Gaier (1970) , surveying the inconclusiveness of the 

data generated by a product-oriented approach to c r e a t i v i t y , maintain 

that " u n t i l the personological context i n which the cognitive variables 

are embedded i s determined, real measures of the dimension of c r e a t i v i t y 

remain elusive" (p . 5 9 ) « S i m i l a r l y , Golann (19^3) does not f e e l that 

the product approach w i l l provide a comprehensive understanding of 

c r e a t i v i t y . Again emphasizing the importance of personality, his 

suggestion i s that the attempt be made to isolate the contribution of 

a single c r i t e r i o n , a personality or s t y l i s t i c mode variable which has 
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been repeatedly linked to c r e a t i v i t y . Within such a framework, some 

of the important questions f o r consideration would be: How does t h i s 

personality t r a i t , s t y l i s t i c or motivational mode of interacting with 

the environment develop? What are the environmental, interpersonal, 

and intrapersonal conditions that favour or discourage i t s manifestation? 

How i n turn are these factors related at d i f f e r e n t age levels to 

behavior judged to be creative? The beginnings of the e f f o r t to answer 

the questions posed w i l l be made with preference f o r complexity, 

p a r t i c u l a r l y the RA scale, as the c r i t e r i o n variable. 

Creativity as Self-Actualization 

Mooney (19^3) proposes that a comprehensive understanding of 

c r e a t i v i t y w i l l e n t a i l the study of the person, his environment, the 

transaction between the two, and the consequent adaptation. I n 

agreement with t h i s view, Stein (1959) regards creative behavior to be 

a function of the transactional relationship between the individual 

and his environment. Rogers (1959) contends that the self - a c t u a l i z i n g 

individual attempts to experience his environment i n new ways, and to 

deal actively with his environment i n such a way as to express himself, 

to experience "the me i n action." With the locus of c r e a t i v i t y i n 

the. relationship between the individual and his environment, the 

following d e f i n i t i o n i s i n accord with the personal-living approach: 

Creativity i s present when the interaction between the uniqueness of 

the individual, and the materials, events, people, or circumstances of 

his l i f e results i n the emergence of a thought or action which i s new 

to the individual concerned and has value f o r him. 

The primary feature of motivation i s the tendency to deal with 

the environment. The question arises as to why some persons s t r i v e 

to experience t h e i r environments i n new ways and others do not. This 
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i s the question of the motivation f o r c r e a t i v i t y . An early view of 
motivation was that certain drives or physiological states, such as 
hunger and t h i r s t , impelled the organism to action. The drive was 
reinforced by d r i v e - or tension-reduction. On the other hand, Kaddi 
(1965) contends that one of the requirements of c r e a t i v i t y motivation 
i s that i t lead the person i n the d i r e c t i o n of increasing, rather than 
decreasing, stimulation and tension. Harlow (1953) moved the focus 
of attention from drive state and drive-state reduction to certain 
incentive characteristics of external s t i m u l i ; he posited a c u r i o s i t y -
manipulative dri v e . His research has shown that monkeys both learn 
to solve mechanical puzzles (Harlow, 1950? Harlow, Harlow, and Meyer, 
1950) â d- learn discrimination problems (ilarlow and McClearn, 1954) » 
when no motivation other than the manipulation of the materials 
involved, is provided. Such behavior can be most readily conceptualized 
by postulating that under certain circumstances reinforcement i s 
correlated with an increase i n arousal or excitement rather than a 
decrease. 

However, the framework w i t h i n which c r e a t i v i t y motivation w i l l 

be considered i s that of Bindra ( 1968 ) , who advances a central, 

incentive view of motivation i n contrast to the e a r l i e r peripheral, 

drive view. I n addition, he places the emphasis on the organism i n 

transaction with i t s environment: neither the organismic drive state 

nor the presence of an incentive stimulus i s i n i t s e l f s u f f i c i e n t to 

account for behavior. A Central Motive State (CMS) results from the 

interaction of conditions i n the individual and i n the environment. 

A CMS has both a selective-attention and a response-bias function. 

That i s , i t creates a general readiness fo r sensory input and motor 

output; the exact objects attended to and the exact responses made 
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depend on the characteristics of the s i t u a t i o n . A CMS can be quite 
specifi c , f o r example i n the case of hunger, or i t can be more 
pervasive, such as preference f o r s i m p l i c i t y or complexity, which i s a 
sort of generalized "set" towards the environment. Consistent with 
t h i s approach i s Barron's (1968) i n t e r p r e t a t i o n of the l i k i n g f o r either 
s i m p l i c i t y or complexity: The types of perceptual preference observed 
are related basically to a choice of what to attend to i n the complex 
of phenomena that makes up the world we experience; f o r the world i s 
both stable and unstable, predictable and unpredictable, ordered and 
chaotic. To see i t predominantly as one or the other i s a sort of 
perceptual decision. One may attend to i t s ordered aspect, to 
regular sequences of events, to a stable corner of the universe, or 
one may attend pri m a r i l y to the eccentric, the r e l a t i v e , and the 
arb i t r a r y aspect of the world (p.198)* 

Preference f o r complexity would appear to involve an increase 

i n stimulation. Bindra (1959) contends that increased stimulation 

can be rei n f o r c i n g . Leuba (1955) n a S advanced the concept of optimal 

stimulation, which i s subject to var i a t i o n at d i f f e r e n t times; learning 

i s associated with movement toward t h i s optimal l e v e l , upward when 

the stimulation i s too low, and downward when i t i s too high. I n a 

similar l i n e , Fiske and Maddi (1961) have formulated a comprehensive 

theory of a c t i v a t i o n : Activation refers to the degree of e x c i t a t i o n 

of a postulated centre i n the br a i n , i n the "conceptual nervous system" 

(Hebb, 1955) . Each organism has a characteristic or t y p i c a l l e v e l of 

activation which i t attempts to maintain because doing so i s conducive 

to maximum comfort. The property of a stimulus which can affect 

activation l e v e l i s termed impact; i t s sources are v a r i a t i o n , i n t e n s i t y , 

and meaning-fulness, generically referred to as "varied experience." 



33. 

Whenever the actual level of act i v a t i o n i s lower than that which i s 
characteristic, a condition r e s u l t i n g from an i n s u f f i c i e n t amount of 
impact, a need f o r increased stimulation e x i s t s . Furthermore, Fiske 
and Maddi maintain that characteristic level of activation d i f f e r s 
from person to person. 

Vlhat kinds of motivation are consistent with the desire f o r 

increased stimulation or varied experience? 'White (1961) has proposed 

the "concept of competence" which refers to the individual's capacity 

to interact e f f e c t i v e l y with his environment. This involves d i s 

covering the effects he can have on the environment and the effects 

the environment can have on him. The general idea i s very s i m i l a r 

to Piaget's ( F l a v e l l , 1965) concept of the functional invariants, that 

i s organization, and adaptation, including assimilation and accommodation. 

These functional characteristics remain essentially constant through 

l i f e and make possible the emergence of cognitive structures from the 

organism-environment interaction: " I t i s by adapting to things that 

thought organizes i t s e l f and i t i s by organizing i t s e l f that i t 

structures things" (p.4 8 ) . To account f o r t h i s type of i n t e r a c t i o n 

with the environment, White has postulated an "effectanoe motivation." 

He feels that a drive which has no consummatory climax seems to require 

the formulation that an increase i n arousal can function as a r e i n 

forcement; i t i s d i f f i c u l t to associate reinforcement with a 

t r a n s i t i o n from alertness to boredom, or with an abatement of interest 

i n the environment. Effectance motivation involves s a t i s f a c t i o n , i n 

the form of a " f e e l i n g of ef f i c a c y , " i n transactions i n which behavior 

has an exploratory, varying, experimental character and produces 

changes i n the stimulus f i e l d . Having t h i s character, the behavior 

leads the organism to f i n d out how the environment can be changed and 
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what consequences result from these changes. Therefore the sa t i s f a c t i o n 
l i e s i n a trend of behavior, rather than i n a specific goal that i s 
achieved. Effectance motivation, with regard to a pa r t i c u l a r s i t u a t i o n , 
subsides when that situation has been explored to the point that i t no 
longer offers new p o s s i b i l i t i e s . However, there w i l l be in d i v i d u a l 
differences i n the degree to which people are w i l l i n g to admit and to 
consider p o s s i b i l i t i e s . 

Frenkel-Brunswik (1949) formulated the concept of "intolerance 

of ambiguity" to account for the fi n d i n g that some individuals tend to 

i n s i s t on definiteness and lack of shading i n t h e i r worlds, with the 

consequence that certain aspects of experience have to be kept out of 

awareness. Cohen, Stotland, and Wolfe (1955) have carried out an 

experimental study of need f o r cognition, defined as the need to 

structure situations i n meaningful, integrated ways. The experimental 

s t i m u l i were two forms of the same story, one ambiguous, the other 

structured. They found that persons with a high need f o r cognition 

expressed s i g n i f i c a n t l y more negative affect i n the ambiguity condition 

than i n the structure condition; persons with low need for cognition 

did not d i f f e r from condition to condition. I n addition, high need 

individuals perceived the structured s i t u a t i o n as s i g n i f i c a n t l y more 

anbiguous than did the low need individuals. A tenable hypothesis 

seems to be that a l l individuals desire to understand and make reason

able the experiential world. However, they vary i n the extent to 

which they endeavour to assimilate ambiguity, complexity, and disorder 

into t h e i r integrations. Relevant to t h i s tolerance of disorder, 

Barron (19^8) regards preference f o r complexity and si m p l i c i t y as 

generalized experiential dispositions: "... the preference f o r com

p l e x i t y i s associated with a perceptual a t t i t u d e that seeks to allow 
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i n t o the perceptual system the greatest possible richness of experience, 
even though discord and disorder r e s u l t , while the preference f o r 
si m p l i c i t y i s associated with a perceptual a t t i t u d e that allows into 
the system only as much as can be integrated without great discomfort 
and disorder, even though t h i s means excluding some aspects of r e a l i t y " 
(pp. 207-208). 

Kagan (1972) suggests that there i s a primary "motive f o r 

mastery" based on three related themes: the desire to match behavior 

to a standard, to predict events, and to define the s e l f . Uncertainty 

i s an underlying condition of t h i s motive. The performances and 

experiences of the s e l f are a fundamental source of uncertainty: each 

individual wants to determine the quality and uniqueness of his own 

s e l f . As a r e s u l t , the motive f o r mastery can be g r a t i f i e d i n most 

behavioral contexts, from those of i n t e l l e c t u a l achievement to those 

of everyday l i v i n g . I n other words, there are secondary, more 

pa r t i c u l a r motives, which vary from individual to in d i v i d u a l , implemented 

to realize the primary motive of mastery. An additional s t i p u l a t i o n 

i s that a person seeks uncertainty when he feels that he can handle i t ; 

he avoids uncertainty when he believes that he cannot. Thus there 

w i l l be individual differences i n the tolerance of uncertainty. 

As previously discussed, Rogers (1959) regards the motive f o r 

c r e a t i v i t y to be s e l f - a c t u a l i z a t i o n , that i s man's tendency to actualize 

himself, to become his p o t e n t i a l i t i e s . I t i s proposed that s e l f -

actualization i s a more specific form of White's effectance motivation 

or Kagan's motive fo r mastery. Kaddi (19^5) contends that two factors 

involved i n consistent c r e a t i v i t y are the need f o r quality and the need 

f o r novelty, which are r e l a t i v e l y concrete expressions of the more 

general tendency toward s e l f - a c t u a l i z a t i o n . The individual motivated 
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toward qualit y does not merely want evidence that he has an effe c t 
on the environment or that he i s competent; these things are relevant 
"but not enough. Rather, he desires to exercise his capacities i n 
such a way that he sees himself doing things that are special and 
valuable i n his own terms. This idea i s embodied i n Roger's concept 
of an internal locus of evaluation which he considers to be an 
essential condition of c r e a t i v i t y . The person motivated toward novelty 
finds the unusual, the rare, the u n l i k e l y , and the unexpected rewarding. 
I t i s not that the novelty i s instrumental and therefore useful, but 
instead that i t s occurrence produces the pleasant emotional response 
of surprise, while i t s absence brings the unpleasant emotional response 
of boredom. Another important difference between se l f - a c t u a l i z a t i o n 
and effectance or mastery i s the degree of openness to experience, 
involving tolerance of ambiguity, complexity, and disorder. Openness 
to experience i s a fundamental characteristic of s e l f - a c t u a l i z a t i o n ; 
however, i t appears to be variable within the other two theories. 
Haddi concludes that the creative individual w i l l have intense needs 
fo r both q u a l i t y and novelty: need f o r q u a l i t y implying persistence 
and independence; l i k i n g f o r novelty implying openness to experience. 

Golann (1962) has carried out research which offers support for 

the conception that preference f o r complexity, as measured by the RA 

of the WFPT, i s related to s e l f - a c t u a l i z a t i o n . He proposed a 

c r e a t i v i t y motive, r e f e r r i n g to the tendency f o r people to d i f f e r i n 

the extent to which they w i l l endeavour to experience t h e i r f u l l e s t 

perceptual, cognitive, and expressive potentials i n t h e i r interaction 

with t h e i r environments. He f e l t that a person's attempt to realize 

his potential more f u l l y would often lead to behavior which was creative 

i n terms of his previous repertory, and perhaps to behavior judged by 
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others to be creative i n a larger sense. More s p e c i f i c a l l y , such an 
individual would prefer objects and situations which permitted personal 
or idiosyncratic ways of dealing with them. I n the f i r s t experiment, 
the entire 17FPT was administered to 150 undergraduates. The usual 
response to each item i s l i k e or d i s l i k e ; however, the subjects were 
instead instructed to write down what each figure reminded them of, 
or what they thought i t might represent. From t h i s information, an 
ambiguity score f o r each item was determined. Ambiguity i n t h i s 
context, did not refer to haziness or lack of structure i n the figure 

M 

i t s e l f ; rather, i t was defined i n terms of the number of d i f f e r e n t 

associations from a group of subjects. With respect to the RA scale, 

i t was found that the 30 figures generally l i k e d by creative individuals 

were s i g n i f i c a n t l y more ambiguous or evocative than those they d i s l i k e d 

( p < . 0 0 l ) . I n contrast, there was no s i g n i f i c a n t difference i n ambi

guity between the items most and least l i k e d by people i n general. A 

second experiment, comparing scores of 6 t h - and 8 t h - grade students on 

the RA with scores on a forced-choice questionnaire, indicated that 

individuals who tended to prefer the ambiguous, complex figures also 

expressed preference fo r a c t i v i t i e s and situations which permitted more 

self-expression and u t i l i z a t i o n of creative capacity. On the other 

hand, low RA subjects preferred more routine, structured, and assigned 

a c t i v i t i e s . Thus, i t appears that preference f o r complexity i s one 

manifestation of a type of i n t e r a c t i o n with and attitude toward the 

environment which i s characteristic of B e l f - a c t u a l i z a t i o n . 

Summary 

In t h i s chapter, a view of s e l f - a c t u a l i z i n g c r e a t i v i t y , d i s t i n c t 

from creative productivity, was presented. The research l i t e r a t u r e was 
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examined in "the attempt to determine a c r i t e r i o n variable which would 

relate to .self-actualizing creativeness. I t was concluded that the 

creative process i s implicated i n t h i s type of c r e a t i v i t y ; however, 

the process cannot be studied d i r e c t l y , only by inference. Two 

personality characteristics which appear to distinguish s e l f - a c t u a l i z i n g 

individuals are openness to experience and independence of judgment. 

I t was suggested that these q u a l i t i e s also are involved i n the creative 

process. Preference f o r complexity, p a r t i c u l a r l y as measured by the 

RA of the WPPT, appears to be a manifestation of openness to experience. 

I n addition, Golann (1962) presents evidence which indicates that the 

RA scale is related to s e l f - a c t u a l i z a t i o n . Therefore, i t was chosen 

as the c r i t e r i o n of s e l f - a c t u a l i z i n g c r e a t i v i t y f o r t h i s research. 

In the next chapter, the RA scale, as well as the other measures of 

visual complexity implemented i n t h i s study, w i l l be considered i n 

d e t a i l . 
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CHAPTER I I . 
Complexity and I t s Measurement 

Preference f o r complexity i s a construct implicated i n the c r e a t i v i t y 

l i t e r a t u r e . The theoretical basis f o r the posited relationship between 

c r e a t i v i t y and complexity has been examined. The development of the 

RA scale and i t s experimental correlates w i l l now be considered. 

However, complexity i s also embedded i n other research t r a d i t i o n s . 

There has been a great deal of in t e r e s t i n the r e l a t i o n of age to prefer

ence l e v e l . I n addition, complexity has been implemented as a measure 

of c u r i o s i t y , f o r example, i n Berlyne's work. I n t h i s study the 

correlations of the RA scale with other measures of complexity w i l l be 

an important concern, and so the supplementary measures to be u t i l i z e d 

w i l l be discussed i n the context of t h e i r research backgrounds. The 

examination of the pattern of correlations should serve two purposes: 

1 . at an experimental l e v e l , i t w i l l help to determine whether preference 

f o r complexity i s consistent w i t h i n the i n d i v i d u a l ; 2 . at a t h e o r e t i c a l 

l e v e l , i t may make i t possible to c l a r i f y preference f o r complexity i n 

the creative individual by i n t e g r a t i n g other explanations of t h i s type 

of preference with the one advanced i n connection with c r e a t i v i t y . 

The Development of the RA Scale 

The Welsh Figure Preference Test (Welsh, 1 9 5 9 ai 1959^) consists of 

400 black-and-white ruled or freehand l i n e drawings, to each of which 

the subject i s asked to respond "Like" or "Don't Like" by entering a 

mark on a standard answer sheet. A factor analysis indicated that most 

of the variance i n t h i s choice task was accounted f o r by two fa c t o r s : 

1 . a general acceptance—rejection factor, that i s the tendency of the 

subjects to either l i k e or d i s l i k e a figure; 2 . a second bipolar factor, 

interpreted as simplicity-symmetry and complexity-asymmetry. I n other 
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words, there are some drawings about which people agree. I f one person 
l i k e s them almost everyone w i l l l i k e them, and i f one person d i s l i k e s 
almost everyone w i l l d i s l i k e them. However, there are other drawings 
about which people disagree. These drawings define the bipolar factor 
and divide people into two groups. When the drawings which arouse 
t h i s strong disagreement are examined, i t is seen that some people are 
especially fond of figures drawn according to an easily recognized 
geometric p r i n c i p l e and usually described by subjects as clean, regular, 
neat, and well-ordered; these are the simple-symmetrical fi g u r e s . On 
the other hand, some people prefer drawings which resemble c h i l d i s h 
scrawls or unarranged scribbles and are described as dynamic, i r r e g u l a r , 
whimsical, complicated, messy, or even chaotic. These drawings delineate 
the complex-asymmetrical end of the bipolar dimension. 

In the attempt to determine the relationship of aesthetic choice 

to personality, Barron and Welsh (1952) administered the Welsh Figure 

Preference Test (WFPT) to 37 a r t i s t s and 150 "people i n general." On 

the basis of an item analysis, they developed a new scale, the Barron-

Welsh Art Scale (BW), consisting of the 40 items d i s l i k e d at the .01 

l e v e l of significance more frequently by a r t i s t s than nonartists, and 

the 25 items l i k e d at the .05 l e v e l of significance more by a r t i s t s than 

nonartists. The 40 * figures d i s l i k e d by the a r t i s t s were a l l simple-

symmetrical drawings, while most of the 25 figures l i k e d more by the 

a r t i s t s were complex-asymmetrical; a high score on the BW scale i s i n 

the direction of high complexity preference. The overall scores on 

t h i s scale separated the o r i g i n a l group of a r t i s t s and nonartists at 

the .0001 level of significance. '//hen cross-validated with an additional 

sample of 30 a r t i s t s and 30 nonartists, the scale s i g n i f i c a n t l y separated 

(p< . 0 0 l ) these new samples. With a group of 250 people i n general, 
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Welsh (1959*0 derived the Revised Art Scale (RA) by contrasting the 
choices of individuals who placed at the extremes i n terms of t h e i r 
scores on the BW. Again, a high score on the RA indicates high prefer
ence for complexity. A correl a t i o n of .85 has been reported between 
the BW and the RA (Welsh, 1959*0 and the item overlap i s extensive. 
The advantage of the RA over the BW i s that i t i s composed of 60 items, 
30 of which are scored i n the "Like" and 30 i n the "Don't Like" d i r e c t i o n , 
thus eliminating most effects of response sets. Administering the RA 
to two groups of university students, Welsh (1959*0 has found great 
consistency, with test-retest r e l i a b i l i t i e s of ,94 and . 9 0 . Furthermore, 
i n a study of 368 g i f t e d high school students, 'Welsh (1966) found that 
although the correlation between the two intelligence measures implemented, 
the Terman Concept Mastery Test (CMT) and the nonverbal D-48, was 
s i g n i f i c a n t , the correlations of both tests with the RA scale were 
essentially zero, .03 with the CMT and .07 with the D-48. 
Personality Correlates of the Art Scales 

With the development of the BW, Barron and Welsh (1952) had a 

scale which distinguished between a r t i s t s and nonartists, but the 

question remained as to whether preferences were more related to 

differences i n aesthetic judgment or to differences i n underlying person

a l i t y characteristics. In a comprehensive study of 40 graduate students, 

Barron (1952) i n f e r r e d the values of the subjects from fine a r t 

preferences. The students were asked to c l a s s i f y 105 postcard-size, 

colour reproductions of paintings including a wide range of content, 

s t y l e , and period. He found that the paintings l i k e d "best of a l l " 

by the high BW scorers were those l i k e d "least of a l l " by the low BW 

scorers. S p e c i f i c a l l y , he reports that high BW subjects approved of 

the modern, experimental, the p r i m i t i v e , and the sensual; they d i s l i k e d 
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the low BW subjects approved of good breeding, formality, r e l i g i o n , and 

authority, and rejected the daring, the esoteric, or sensual. Thus, 

there appear to be aesthetic differences. I n addition on the Cough 

Adjective Check L i s t , the high scorers tended to describe themselves as 

gloomy, loud, unstable, b i t t e r , cool, d i s s a t i s f i e d , pessimistic, 

emotional, i r r i t a b l e , and pleasure-seeking, while the low scorers more 

frequently checked contented, gentle, conservative, unaffected, patient, 

and peaceable. Si m i l a r l y , Welsh (1959^) reports self-descriptions on 

the Adjective Check L i s t such as adventurous, aggressive, argumentative, 

a r t i s t i c , impulsive, i n d i v i d u a l i s t i c , rebellious, and unconventional 

f o r high RA scorers, i n contrast to conservative, contented, conven

t i o n a l , easygoing, industrious, pleasant, and sentimental f o r low RA 

scorers. 

In studies designed to extend the research on personality 

differences with respect to the BW, Barron (1953a, 1953b, 1958) has 

found: a r t i s t i c preference, that i s preference f o r complexity-

asymmetry i s p o s i t i v e l y related to rapid personal tempo, impulsiveness, 

and expans ivene3s ; i t i s negatively related to r i g i d i t y , control of 

impulse by repression, social conformity, ethnocentrism, and p o l i t i c a l -

economic conservatism; i t i s p o s i t i v e l y related to independence of 

judgment, o r i g i n a l i t y , and breadth of i n t e r e s t . On the basis of these 

findings, Barron (1966, 1968) has conceptualized a personality dimension 

of simplicity—complexity and remarks that the persons investigated 

have themselves proved as groups to be as d i f f e r e n t from one another as 

the figures they prefer and i n rather analogous ways. Those who prefer 

the simple-symmetrical drawings are described by other people as 

conservative, organized, conventional, occasionally even r i g i d . Those 
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who prefer the complex-asymmetrical drawings are described as unconven

t i o n a l , o r i g i n a l , dynamic, and sometimes as rad i c a l and rebellious. 

Frenkel-Brunswik (1949) n a s argued that formal style elements or 

str u c t u r a l aspects of the personality, such as exaggeration, easy 

generalization, intolerance of ambiguity, and so on, are more pervasive, 

persistent, and general within the personality than such content elements 

a3 the Oedipus complex, s i b l i n g r i v a l r y , specific e r o t i c and aggressive 

impulses, and the l i k e . She contends that "the formal elements of 

personality style are not in the same manner subject to censorship — 

i n the psychoanalytic sense of the term — as i s the more concrete content 

of wishes and i n s t i n c t u a l tendencies" (p . 1 4 0 ) . Furthermore, t h i s view 

has led to the suggestion that perceptual styles or preferences may be 

indications of deeper personality organizations. For example, Frenkel-

Brunswik (1951) postulates that "a certain i n a b i l i t y , i n the perceptual 

and cognitive approach of an in d i v i d u a l to to l e r a t e more complex, con

f l i c t i n g or open structures might, i t seemed, occur also to a certain 

extent i n the emotional and social areas" (p.393). Or as Linton (1955) 

suggests, perceptual tasks may tap a deeper, more enduring layer of the 

person: "As an expression of the person's characteristic ways of 

responding to s t i m u l i , perception i s primary, since i t must precede any 

cognitive or social behavior" (p . 5 0 6 ) . With the development of the BVI 

and the RA, Barron and V/elsh appear to have derived testing instruments 

which measure both simple—complex perceptual preferences and also a 

relevant underlying personality dimension. 

A General Criticism of the Presented Viewpoint 

One of the cr i t i c i s m s levied against the Art Scales is that there 

i s a disjunction between the verbal level of the o r e t i c a l i n t e r p r e t a t i o n 

and the experimental level of observation and measurement. Kore 
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s p e c i f i c a l l y , the question arises: Is there a general factor of 
preference f o r complexity? I t seems essential t o clear up t h i s issue 
before assuming that s i m p l i c i t y or complexity preferences r e f l e c t 
s i m p l i c i t y or complexity within individuals. The simplicity—complexity 
dimension was not inherent i n the construction of the figures i n the 
Welsh Figure Preference Test, rather i t was an in t e r p r e t a t i o n a p p l i e d to 
the drawings as the result of a factor analysis. Deciding to investigate 
the unidinieriGional nature of the BW, Eysenck and Castle (1970) factor 
analyzed i t and found a s i m p l i c i t y factor (Factor l ) and three independent 
complexity factors: complexity may arise because geometrical figures 
can be complicated i n various ways (Factor 2 ) , because irregular freehand 
drawings of a nonrepresentational kind can be made (Factor 3), or 
through the use of representational drawings (Factor 4)• Two higher 
order factors were extracted and interpreted as s i m p l i c i t y (Factor 1) 
and complexity (Factors 2, 3, and 4 combined); however, the correlation 
between these two factors, r t = .09 , suggested independence rather than 
p o l a r i t y . F i n a l l y , a third-order extraction revealed a single f a c t o r , 
which corresponded quite closely with the Barron-Welsh hypothesis, 
predicting a l l but two of the "Like," "Don't Like" marking on the 
scoring key. L'ysenck and Castle conclude, " I n t h i s very l i m i t e d sense, 
therefore, the Barron-Welsh i n t u i t i v e marking system i s upheld" (p . 5 2 5 ) « 

An associated issue was examined by Moyles, Tuddenham, and 31ock 

(1965); they were interested i n the r e l a t i o n between simplicity—com

p l e x i t y and symmetry—asymmetry with respect to the BW and RA scales. 

As they were able to derive a set of items from the WFPT i n which 

si m p l i c i t y — c o m p l e x i t y and symmetry—asymmetry were uncorrelated, they 

suggest that the two dimensions can be distinguished. However, the 

correlation between the two dimensions f o r the entire 400 items of the 
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'.VFPT was . 74 , f o r the 3'.-/ i t was . 82 , and fo r the RA i t was .89 . Thus, 
i t appears that the o r i g i n a l formulation of the fused stimulus dimension, 
simplicity-tiymmetry versus complexity-asymmetry, i s accurate i n terms of 
both Art Scales. Nevertheless, the question of the relationship between 
symmetry—asymmetry and complexity preferences remains unsettled and w i l l 
be further considered in t h i s chapter. 

B i e r i (1961) maintains that i n the development of art preference 

scales, i t would seem important to determine the various stimulus 

characteristics which can enter i n t o the overall designation of a 

drawing as either simple or complex: '"//hat i s needed, then, i n the 

studies of preference f o r complex stimulation i s a more rigorous d e f i n i t i o n 

of what constitutes a complex stimulus" (p . 3 7 7 ) « He feels t h i s would 

be advantageous i n that i t would make i t easier to determine the 

consistency of preference across a range of s t i m u l i varying considerably 

i n kind. I n tu r n , t h i s would be instrumental i n the attempt to discover 

whether preference f o r complex stimulation i n a var i e t y of situations 

i s associated with an underlying personality disposition. 

The D e f i n i t i o n of Complexity 

Attncave and Arnoult (1956) define form as "a somewhat vague set 

of properties invariant under transformations of colour and brightness, 

size, place and or i e n t a t i o n " (p.463) . They have emphasized the need 

f o r an adequate psychophysics of shape or form f o r two related reasons: 

1 . I f a random sample of a stimulus-domain defined by a set of rules 

could be constructed, i t would be feasible to generalize from findings 

with these experimental s t i m u l i to the entire stimulus-domain, or parent 

population. 2 . I f the psychologically important parameters of natural 

forms could be determined, experimental s t i m u l i could be constructed to 

possess the same parameters. That i s , the s t i m u l i would have 
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"ecological v a l i d i t y " and findings could more reasonably be extended 

to " r e a l " s i t u a t i o n s . With regard to the f i r s t concern, Attneave 

and Arnoult have described seven methods fo r generating "random" shapes. 

The common property of these methods i s that certain physical 

characteristics of the s t i m u l i are systematically varied, and the 

remainder are randomly determined. 

Implementing 72 shapes constructed according to various methods, 

Attneave (1957) had 168 subjects rate them on a 7-point complexity scale. 

He found that the major portion of the variance i n the complexity 

judgments was accounted f o r by the number of distinguishable angles or 

turns involved i n the construction of the shapes. Thus, i t appears 

that the amount of physical v a r i a t i o n i n a stimulus may be a primary 

determinant of i t s judged complexity. However, he also suggests that 

a better approximation would require some adjustment f o r r e p e t i t i o n s 

sequences of elements. This implies the p r e d i c t a b i l i t y of the component 

parts of the stimulus, or i n information theory terms, i t s "redundancy." 

Houston, Garskof, and Silber (19^5) present evidence which indicates 

that both amount of change, and amount of r e l a t i v e uncertainty, that 

i s 1 minus redundancy (Attneave, 1954)« s i g n i f i c a n t l y (p<.Ol) influence 

judged complexity. 

Fiske and Maddi (1961) elucidate the d e f i n i t i o n of complexity 

wi t h i n t h e i r framework of v a r i a t i o n or "varied experience": a complex 

stimulus i s postulated to have greater potential f o r v a r i a t i o n than a 

less complex stimulus. Maddi (1961a) explicates, "A stimulus i s 

considered to have variation i f i t i s d i f f e r e n t from the immediately 

preceding one, i f i t has r e l a t i v e novelty, or i f i t i s either temporally 

or s p a t i a l l y unexpected" (p . 2 7 1 ) . The complexity of a stimulus i s 

determined by the number of d i s t i n c t elements i s contains, and i t s 
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i r r e g u l a r i t y , implying r e l a t i v e uncertainty w i t h i n the stimulus. Thus, 
a complex stimulus provides greater opportunity f o r v a r i a t i o n concomitant 
with scanning the visual f i e l d . 

The Theoretical Argument for an Optimal Level of Complexity Preference 

Hebb (1949) has suggested that small discrepancies between 

expectation and experience are pleasurable, while large discrepancies 

are unpleasant. I n 1955» he proposed that situations which are extremely 

novel, complex, or ambiguous, that i s situations which lead to high 

levels of uncertainty, generate a state of heightened neurophysiological 

arousal and negative affect which he labelled anxiety. S i m i l a r l y , 

low neurophysiological arousal induces negative a f f e c t , that i s boredom. 

Therefore, he contends that moderate levels of arousal induced by- stimulus 

uncertainty lead t o positive a f f e c t and increased i n t e r e s t : "... at low 

levels an increase of drive i n t e n s i t y may be rewarding, whereas at high 

levels i t i s a decrease that rewards" (p . 2 5 l ) « I n his theory, arousal 

is equated with general drive state; drive, i n t h i s sense, i s an 

"energizer," but not a "guide." 

Dember and Earl (1957) have also emphasized the motivational 

significance of stimulus complexity, involving discrepancy between 

expectation and stimulation. They postulate that stimulus complexity 

i s a major determinant of attention and as such, they argue that i t i s 

an important independent variable i n the control of exploratory, 

manipulatory, and cur i o s i t y behavior. I n addition, they suggest that 

each individual has a preferred or optimal amount of stimulus complexity. 

T h i 3 preferred amount, which they designate the "pacer" stimulus, i s 

determined both by the complexity of the i n d i v i d u a l , and by the complexity 

of the stimulus i t s e l f . They maintain that the individual w i l l attend 

most frequently to the pacer stimulus as compared to st i m u l i with lesser 
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or greater complexity values. 

Fiske and Kaddi (1961) regard t h e i r concept of activation to be 

equivalent to Hebb's (1955) concept of arousal, or l e v e l of "arousal 

function." I n other words, a c t i v a t i o n refers to the state of the 

energizing mechanism i n the central nervous system. Within t h e i r 

framework, arousal refers to the manifestations of activation i n various 

parts of the organism, fo r example as implicated i n EEG or GSR measures. 

At any point i n time, i t i s t o t a l impact which determines a c t i v a t i o n 

l e v e l ; i n t u r n , t o t a l impact i s a function of varied experience. 

Maddi (1961b) proposes that a person's affective state i s related to 

the amount of stimulus unexpectedness i n the perceptual f i e l d . As 

discussed above, complexity i s defined i n terms of var i a t i o n and 

unexpectedness. He further argues that as stimulus unexpectedness 

changes from low to high, the associated affective state changes from 

negative to positive and then back to negative again, i n a nonmonotonic 

fashion. Thus, there i s a preferred or optimal amount of unexpectedness 

with cither too l i t t l e or too much res u l t i n g i n negative affect and 

avoidance. He concludes: "Holding other factors constant, minimal, 

moderate, and maximal unexpectedness are most l i k e l y to contribute to 

levels of ac t i v a t i o n that are, respectively, lower than normal, normal, 

and higher than normal" (p.396). One relevant s t i p u l a t i o n which should 

be mentioned i n t h i s context i s that characteristic "normal" a c t i v a t i o n 

l e v e l i s considered to vary from individual to in d i v i d u a l . 

Research with Random Shap«B 

A large number of experimenters have adopted the Attneave and 

Amoult (1956) methods, p a r t i c u l a r l y Method 1, to generate shapes which 

d i f f e r i n complexity. Essentially, Method 1 involves p l o t t i n g random 

points: on a g r i d , usually 100x100. However, Attneave (1957) has found 
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that the grain of the matrix (8x8, 16x16, 32x32, or 64x64) from which 
c r i t i c a l points are selected to construct shapes i s i n s i g n i f i c a n t with 
respect to judged complexity. Then the points are connected according 
to the following rules: 1. the most peripheral points are f i r s t joined 
to form a convex polygon; 2. the remaining i n t e r i o r points are next 
assigned l e t t e r s randomly and joined, one at a time, to sides which are 
also labelled and chosen randomly. The results of t h i s procedure are 
random asymmetrical polygons which contain a specified number of 
independent discriminable angles or turns. 
Adult Preferences 

Munsinger and Kessen (1964) have assumed a positive monotonic 

relationship between number of independent turns or number of s i d e 3 of 

the stimulus, which are equivalent i n the case of asymmetrical polygons, 

and the amount of information i n the stimulus. Cit i n g M i l l e r (1956)I 

they postulated that there would be a l i m i t on the capacity of adult 

human beings to process environmental v a r i a t i o n . Furthermore, they 

contended that human beings would prefer an amount of uncertainty near 

the l i m i t of t h e i r processing a b i l i t y . Implementing three sets of 

asymmetrical polygons varying i n 12 approximately equal logarithmic 

steps from 3 to 40 turns, a complete paired-comparison procedure was 

followed so that every possible combination of figures was displayed. 

Forty-four female and 92 male uni v e r s i t y students were asked to state 

t h e i r preferences. The hypothesized nonmonotonic function between 

v a r i a b i l i t y and preference was found: subjects manifested an increasing 

preference f o r figures of greater v a r i a b i l i t y u n t i l a maximum was 

reached at 10-turn figures; thereafter, subjects showed a decreasing 

preference f o r figures of greater v a r i a b i l i t y . Therefore, Munsinger 

and Kessen conclude that people are sensitive to v a r i a t i o n of 
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stimulation, and that there i s an intermediate amount of uncertainty 
which i s generally preferred. However, they also note that there are 
sig n i f i c a n t and consistent i n d i v i d u a l differences among subjects i n t h e i r 
preference f o r v a r i a b i l i t y . 

Vitz (1966a), i n two studies designed to test the hypothesis that 

humans have a preference or optimal amount of stimulus complexity, 

presented sets of complex s t i m u l i to male and female college students. 

The f i r s t set of 8 s t i m u l i consisted of "connected walks" of random 

extensions or steps, 8 steps, 16, 32, 64 f 168, 384, 512, and 1024 steps 

respectively; these s t i m u l i have the overall appearance of scribbles. 

No attempt was made to measure b i t s of information, the s t i m u l i were 

merely considered t o represent 8 increasing degrees of complexity ordered 

on an ordinal scale. However, as a check on the operational d e f i n i t i o n 

of complexity, 6 subjects were requested to rank the 8 s t i m u l i i n terms 

of complexity: a l l rankings were i n agreement with the operational 

d e f i n i t i o n . The entire sample of 56 subjects was then asked to rank 

the s t i m u l i i n order of preference, to state preference i n a complete 

paired-comparison design, and f i n a l l y to rank the s t i m u l i a second time. 

Group curves derived from both rank-ordering and paired—comparison data 

indicated that preference increased up to an intermediate degree of 

complexity and then decreased. Furthermore, i n an examination of 

individual preference curves, although Vitz found substantial v a r i a t i o n 

from person to person i n optimum preference l e v e l , SQf/o of the subjects 

had curves which declined regularly from the preferred or "peak" point. 

S i m i l a r l y , with regard to random polygons, Eisenman and Rappaport (1967) 

present data consistent with the view that positive affect i s associated 

with the individual's optimal complexity l e v e l : University students 

with the lowest complexity preference scores also rated the lowest 
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complexity polygons favourably on the three semantic d i f f e r e n t i a l scales, 
beautiful-ugly, fast-slow, strong-weak, and rated the moderate and high 
complexity shapes negatively. Whereas, the subjects preferring the most 
complexity rated high and moderate complexity favourably, and tended 
to rate low complexity negatively, although t h e i r r a t i n g of low com
p l e x i t y was not s i g n i f i c a n t . 

The purpose of Vitz's second study was to determine i f h i s findings 

would generalize to another set of complex s t i m u l i . The set of 6 

s t i m u l i implemented was composed of di f f e r e n t numbers of random l i n e s , 

4, 8, 16, 32, 64, and 128 lines respectively, intersecting w i t h i n a square. 

Once again, 5 subjects:' rankings of the complexity of the 6 s t i m u l i 

agreed without exception with the operational d e f i n i t i o n of complexity. 

Forty-eight male and female students were tested i n a procedure very 

l i k e that u t i l i z e d i n the f i r s t study, and the results also corresponded. 

S p e c i f i c a l l y , group curves manifested an increase to an intermediate 

l e v e l of complexity preference and then a decrease; there were individual 

differences i n the degree of complexity preferred, but approximately 

75/u of "the subjects had curves which regularly declined from t h e i r most 

preferred stimulus. On the basis of both studies, Vitz concludes that 

humans have optimal or preferred amounts of visual complexity; and 

that i n general, they tend to prefer an intermediate level of stimulus 

complexity. I n addition, Vitz (1966b) has carried out similar research 

with sequences of tones. Overall, the findings are congruent with 

those on visual complexity. That i s , subjective ratings of the 

va r i a t i o n of tonal sequences agree with the objective construction; 

and the mean pleasantness ratings increase up to a moderate amount of 

stimulus v a r i a t i o n and then decline. However, he again stresses the 

large individual differences underlying the group curve. The results 
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of t h i s series of experiments reinforce those of Munsinger and Kessen 
(1964) on random polygons. I n l i n e with the emphasis on indi v i d u a l 
differences i n preferred or optimal l e v e l , Munsinger and Kessen (1966b) 
also report that subjects, who prefer high v a r i a b i l i t y i n strings of 
l e t t e r s and words, r e c a l l high v a r i a b i l i t y better than subjects not 
showing such a preference. 

Wohlwill (1968) designed an experiment to investigate both the 

shape of the function r e l a t i n g stimulus complexity to affective ratings 

on a 7-point preference scale, and that r e l a t i n g stimulus complexity 

to exploratory behavior, i n terms of the number of times a subject chose 

to expose each stimulus f o r a b r i e f period of time. A subsidiary aim 

was to attempt to discover whether results with random shapes and series 

of tones would generalize to less a r t i f i c i a l s t i m u l i . Therefore, 

defining complexity as amount of v a r i a t i o n i n a stimulus, Wohlwill f i r s t 

had two groups of judges, composed mainly of graduate students i n 

psychology, rate two series of slides: one made up of scenes from the 

geographic environment; the other comprised of nonrepresentational 

works of modern a r t . The two sets of means showed a rank-order 

correlation of ,96 f o r the environment slides and .97 f o r the art slides 

indicating the s t a b i l i t y of the complexity values. The experimental 

s t i m u l i , 14 slides defining a 7-point scale of complexity for.each 

cieries, were next presented to 28 undergraduates i n a number—of—exposure 

(HE) phase and then i n a ratings (R) phase. For both the environment 

slides and the art slides, the trend i s f o r the LIE data to increase 

monotonically as a function of stimulus complexity; while the R data 

follow a curvi l i n e a r trend, reaching a maximum at an intermediate point 

of the complexity scale. Thus, the preference results are i n accord 

with those reported f o r random shapes and tones. 
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In r e l a t e d research with random shapes, Bay (1967b) presented 

polygons, varying i n approximately even logarithmic steps from 4 to 160 

sides, i n a complete paired-comparison design to groups of college 

students: one-third of whom were instructed to mark the "more complex," 

one-third the "more in t e r e s t i n g , " and one-third the "more pleasing" 

alternative of each pair of sl i d e s . In most general terms, he found 

that subjective complexity increases monotonically with the number of 

sides. Interest appears to increase with complexity to a peak at the 

28-sided level and to remain f a i r l y high with additional complexity. 

While the d i s t r i b u t i o n of pleasingness evaluations i s bimodal, peaking 

once at the 6-sided level and again at the 28-sided l e v e l , and then 

declining with increasing complexity. These data correspond to 

V/ohlwill's report of the increase of number.of exposures with complexity, 

and of the inverted U-shaped function described by preference ratings 

over complexity. Similarly, Eisenman (1966a) displaying random polygons 

varying from 4 to 24 sides to univ e r s i t y students f o r rank ordering, 

found that the more complex shapes were s i g n i f i c a n t l y more often (p< . 0 l ) 

selected as more int e r e s t i n g . I n addition, 21 of the 28 subjects 

chose the three 4-point polygons as the three least interesting shapes, 

suggesting that low complexity i s d e f i n i t e l y associated with lack of 

interestingness. However, there were no s i g n i f i c a n t relationships 

between complexity and pleasingness, which may indicate larger individual 

differences i n the pleasingncss response. An arguable hypothesis i s 

that interest responses r e f l e c t i n t e r n a l processes closely related to 

arousal-raising stimulus properties; whereas, ploasingness responses 

r e f l e c t optimal or preferred amounts of arousal generated by stimulus 

complexity. The r e s u l t s of a study by Bryson and Driver ( 1 9 ° 9 ) provide 

further Bupport f o r t h i s view: with male university-student subjects, 
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"they found that arousal, measured "by GSR deflections, s i g n i f i c a n t l y 
increases (p<.Ol) as the complexity of random polygons increases. 
Grove and Eisenman (1970) asked undergraduates to rate 4- "to 24-sided 
random shapes on a 7-point h o s t i l i t y scale. Their data indicate that 
f o r both males and females, increasing complexity i s associated 
(p<-.Ol) with higher h o s t i l i t y r a t i n g s . Thus, i t would seem that 
arousal increases with i n t e r e s t , and that interest i s d i s t i n c t from 
preference. 

One question which arises concerning-Day*s (1967^) findings i s 

why the pleasingness curve peaked at the 6-sided and the 28-sided levels 

i n contrast to Kunsinger and Kessen's (1964) disclosure of a peak at 

the 10-sided l e v e l . T e r w i l l i g e r (1963) presents evidence which suggests 

that ratings of the pleasantness of s t i m u l i , varying along the complexity 

dimension, are dependent not only on the absolute complexity values of 

the s t i m u l i , but also on the complexity adaptation level for a l l the 

s t i m u l i being judged. With respect to the l a t t e r , pleasantness i s 

posited to increase and then decrease as complexity becomes increasingly 

d i f f e r e n t from the adaptation l e v e l f o r a l l the figures involved. 

Munsinger and Kessen's shapes ranged i n complexity from 3 to 40 sides; 

Day's ranged from 4 to 160 sides. Therefore, a higher adaptation 

l e v e l might explain the peak at the 28-sided f i g u r e . Nevertheless, 

there was also a peak at the 6-sided figure. Another possible 

inte r p r e t a t i o n i s that t h i s tendency i n the d i r e c t i o n of bimodality 

may r e f l e c t the type of s i m p l i c i t y or complexity preferences implicated 

i n the Art Scales developed by Barron and Welsh. 

N e aningfulnass 

Meaningfulness i s a factor which has been postulated to influence 

preference judgments of figures varying i n complexity (Munsinger and 
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Kessen, 1964; T e r w i l l i g e r , 19^3). Vanderplas and Garvin ( 1959)» i n 

a study designed to determine the associative value of random shapes, 
u t i l i z e d 30 polygons at each of 6 levels of complexity, 4 i 6, 8, 12, 16, 
or 24 sides respectively. The experimental task f o r 50 male and female 
university students was to write down for each shape, the object or 
si t u a t i o n , i f any, of which i t reminded them; i f the shape evoked 
something which could not be described i n a word or two, the i n s t r u c t i o n 
was simply to mark down "yes;" f i n a l l y , i f the shape generated no 
associations, a "no" was w r i t t e n . The association value of each shape 
was the percentage of subjects making "yes" or content responses to the 
shape. An inverse r e l a t i o n between complexity and association value 
emerged; that i s , subjects made the most associations to simple figures. 
However, Vanderplas and Garvin also note that the figures of greater 
complexity seemed to evoke responses of greater v a r i e t y of content, 
perhaps because these responses did not r e f l e c t clear resemblances to 
objects. I n a similar procedure, Eisenman (1966b) asked 22 u n i v e r s i t y 
students to associate to each of 3 examples of the 4 - i 12-, and 24-sided 
levels of complexity. He found that the students gave the most 
associations t o the shapes of moderate complexity: two of the 12-sided 
shapes had association values over J C f f o , 

Fiskc and Haddi (1961) regard meaningfulnesc as a form of varied 

experience and maintain that i t influences a c t i v a t i o n l e v e l . I t ' would 

seem that the more meanings suggested by a stimulus, the greater the 

var i a t i o n i t provides, and therefore, the greater the increment i n 

activ a t i o n associated with i t . Consistent with t h i s i n t e r p r e t a t i o n 

i s Hunsinger and Kessen's (1965) proposal that these are tv/o meanings 

of meaningfillness. Specifically, they hypothesized that when an 

individual ia instructed to process or structure an entire shape, that 
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i s , when lie i s asked to give a single response which describes i t , he 
w i l l f i n d the task easier with shapes of low v a r i a b i l i t y than with those 
of high v a r i a b i l i t y . This i s the form of the association task 
implemented in the two studies already described. On the whole, the 
results are i n accordance with Mumjinger and Kessen's prediction. 
Yet, when an in d i v i d u a l i s asked to report the number of d i f f e r e n t 
things a shape reminds him of, they expected the task to be easier with 
shapes of high v a r i a b i l i t y . Random polygons, ranging from 5 "to 40 
turns, were shown i n a complete paired-comparison design to 104 under
graduates under two d i f f e r e n t i n s t r u c t i o n conditions: i n one case, 
the students were t o l d to pick the figure from each pair which reminded 
them more of "one thing;" i n the other case, they were t o l d to pick 
the figure which reminded them more of "many things." The set of 
instructions to select on the basis of a "primary" association produoed 
an inverse r e l a t i o n between the number of turns i n the shapes and t h e i r 
judged meaningfulness; although rneaningfulness, i n t h i s sense, was also 
very high f o r figures i n the mid-range, that i s the 10- and 13-sided 
figures. However, the set of instructions to judge on the t o t a l number 
of configurations produced the opposite relationship: meaningfulness 
increased with complexity. These data imply that there are two ways 
of l i k i n g a shape i n terms of meaningfulness. So an individual who 
prefers shapes of high complexity i s perhaps also attracted by the 
greater number of associations they evoke. Golann's (1962) f i n d i n g 
that the complex RA figures, l i k e d by creative persons, are s i g n i f i o a n t l y 
more ambiguous, i n that they are suggestive'of a greater number of 
meanings, than the simple RA items d i s l i k e d by creative persons, 
offers support f o r t h i s i n t e r p r e t a t i o n . Thus, there do seem to be 
certain properties which are more characteristic of complex fi g u r e s , 
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and i t can be argued, therefore, that there should be some uniformity 
i n an individual's complexity preference. 
Developmental Findings 

Munsinger and Keseen were interested i n the relationship between 

age and preference f o r v a r i a b i l i t y . I n a number of studies with 5- "to 

40-sided polygons, both a paired-comparison technique (Munsinger, Kessen, 

and Kessen, 1964) and. a multidimensional scaling analysis (Munsinger, 

1966) have been implemented to examine the preferences of individuals 

of both sexes, ranging i n age from 6 to 22 years. The results have 

consistently demonstrated an age-invariant area of i n f l e c t i o n of the 

preference-for-complexity function at the 10-sided l e v e l : f o r a l l ages, 

there is great s i m i l a r i t y i n the preference curve with i n the 5- "to 10-turn 

complexity range. However, no comparable developmental invariance 

exists i n expressed preference f o r figures of higher complexity; 

children l i k e these figures f a r more than adults do. When broad age 

divisions are considered, the r e l a t i o n between preference and complexity 

f o r the youngest group, 6- to 8- year-olds, i s positive and monotonic; 

f o r the intermediate group, aged approximately 10 and 11, a nonmonotonic 

function i s found; the adult preference function i s strongly nonmonotonic. 

Furthermore, there i s a systematic decrease i n preference for high 

complexity shapes with age: f - year-olds state lower preference f o r 

such figures than do 6- year-olds; 8- year-olds l i k e them less than do 

the 7- year-olds, and so on. Munsinger, Kessen, and ICessen (1964) have 

formulated two possible explanations of the changes with age i n response 

to high complexity. I t i s conceivable that the positive reaction of 

young children to the more complex figures i s gradually undermined 

by the " i n h i b i t i n g influence of t r a i n i n g i n school and the wider 

culture." The alternative suggestion i s that young children and 
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a d u l t s d e a l with high complexity i n d i f f e r e n t ways. Young c h i l d r e n 
may sample a complex shape u n t i l they f i n d a p a r t of i t which p l e a s e s 
them. A n many-aided f i g u r e s are more v a r i a b l e , they provide more 
opportunity f o r t h i n process of s e l e c t i o n than do the sim p l e r f i g u r e s , 
and so tend to be p r e f e r r e d . On the other hand, a d u l t s are more 
l i k e l y to judge on the b a s i s of the e n t i r e shape. 

S e v e r a l s t u d i e s have been c a r r i e d out, the f i n d i n g s o f which 

tend to support the second h y p o t h e s i s . C h i l d r e n a t 3 age l e v e l s , ft 

8 , and 9» 10 a nd- 11» and 13 and 14, were t o l d they would see 4 k i n d s 

of f i g u r e s , composed of e i t h e r 5i 10 , 20, or 40 s i d e s (Munsinger and 

Ke3sen, 1 9 6 6 a ) . They were i n s t r u c t e d to use only these 4 d i v i s i o n s 

i n respondiiig, and f o r each f i g u r e d i s p l a y e d to estimate or "guess" 

the number of s i d e s i t contained. E s t i m a t i o n a c c u r a c y was i n v e r s e l y 

r e l a t e d to l e v e l o f complexity: s u b j e c t s were b e t t e r able t o e s t i m a t e 

f i g u r e s which c o n t a i n e d l i t t l e v a r i a b i l i t y , p a r t i c u l a r l y 5*-sid.e(i f i g u r e s 

Munsinger and Kessen contend t h a t t h i s i n d i c a t e s t h a t when i n d i v i d u a l s 

a re f i r s t exposed to random shapes, they are not able to code them 

i n t o meaningful u n i t s . An a n a l y s i s of v a r i a n c e r e v e a l e d a s i g n i f i c a n t 

age e f f e c t ( p < . 0 0 l ) ; t h a t i s , i n comparison w i t h o l d e r c h i l d r e n , 

younger c h i l d r e n were not as capable of e s t i m a t i n g complexity. I n 

a d d i t i o n , t h e r e was a s i g n i f i c a n t age X v a r i a b i l i t y e f f e c t (pc.OOl). 

There were no d i f f e r e n c e s i n e s t i m a t i o n accuracy a t each complexity 

l e v e l between the two o l d e r groups; however, the younger group was 

r e l a t i v e l y l e s s a b l e to estimate the complexity of 1 0 - , 2 0 - , and 4 0 -

s i d e d f i g u r e s . As the younger c h i l d r e n e x p e r i e n c e no d i f f e r e n t i a l 

d i f f i c u l t y w i t h the 5~iwn f i g u r e s , t h e i r i n a b i l i t y to handle more 

complex shapes may stem from sampling behavior. 

When s u b j e c t s ranging i n age from 6 y e a r s t o adulthood are 
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r e q u i r e d to c a t e g o r i z e f i g u r e s of 5» 10, 20 , and 40 Bides, e i t h e r by 
l e a r n i n g a nonsense s y l l a b l e , or i n a r e l a t e d study by s o r t i n g the shapes 
i n t o 4 groups which "go together," the r e s u l t s a r e i n agreement w i t h 
those reported f o r e s t i m a t i o n a c c u r a c y (Kunsinger and Keseen, 1 9 6 6 c ) . 
S p e c i f i c a l l y , the younger the i n d i v i d u a l , the more d i f f i c u l t y he has 
i n c o r r e c t l y c a t e g o r i z i n g f i g u r e s of many t u r n s . Furthermore, almost 
a l l the v a r i a n c e i n the i n t e r a c t i o n between age and stimulus complexity 
i s c o n t r i b u t e d by age v a r i a t i o n i n the c a t e g o r i z a t i o n of 20 - and 4 0-sided 
f i g u r e s . I n g e n e r a l , these f i n d i n g s are congruent with the view t h a t 
young c h i l d r e n do not attend to a l l the v a r i a b i l i t y i m p l i c i t i n h i g h 
complexity shapes. N e v e r t h e l e s s , Hunsinger and KeBsen (1966c) conclude: 
"... n e i t h e r our argument nor the d a t a i n support of i t are c o n c l u s i v e ; 
the preference of c h i l d r e n f o r h i g h v a r i a b i l i t y f i g u r e s remains somewhat 
p u z z l i n g " (p.171) • Within t h e i r framework, the a b i l i t y of an a d u l t 
to d i f f e r e n t i a t e a high complexity shape does not n e c e s s a r i l y imply 
t h a t he can "make sense of i t , " i n terms o f s t r u c t u r i n g or o r g a n i z i n g i t . 

Rock, Halper, and Clayton (1972) suggest t h a t a d u l t s a l s o sample 

more complex shapes, or as they phrase i t , " c e r t a i n nuances of more 

complex f i g u r e s do not seem to e s t a b l i s h adequate t r a c e s " ( p . 6 5 5 ) » 

The l a b e l nuance a p p l i e s to such t h i n g s as a c o n f i g u r a t i o n i n s i d e an 

outer c l o s e d contour or minor f l u c t u a t i o n s i n the outer contour i t s e l f . 

These r e s e a r c h e r s c a r r i e d out experiments which demonstrated t h a t the 

f e a t u r e s of a f i g u r e which are unimportant to i t s o v e r a l l , g l o b a l 

appearance are t y p i c a l l y not re c o g n i z e d even immediately a f t e r w a r d s . 

On the other hand, the same f e a t u r e s presented i n i s o l a t i o n under the 

same circumstances and f o r the same d u r a t i o n of time, are r e c o g n i z e d . 

T h e r e f o r e , they p o s t u l a t e t h a t these f e a t u r e s , when embedded i n complex 

c o n f i g u r a t i o n s , are not p e r c e i v e d , a t l e a s t i n the sense t h a t they are 
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not " c o g n i t i v e l y apprehended." T h i s bears on Munsinger and K c s sen's 
contention t h a t an i n d i v i d u a l ' s p r e f e r e n c e f o r , or d i s c r i m i n a t i o n of 
a shape i s not i n h e r e n t l y an i n d i c a t i o n t h a t he can process i t . The 
processing: of a f i g u r e e n t a i l s s t r u c t u r i n g i t , t h a t i s , o r g a n i z i n g i t 
i n t o a meaningful u n i t . The problems which a r i s e with regard to 
s t r u c t u r i n g are t h a t , as a term, i t i s d i f f i c u l t to d e f i n e w i t h any 
p r e c i s i o n ; and i t i s p a r t i c u l a r l y d i f f i c u l t to i n v e s t i g a t e . The concept 
of s t r u c t u r i n g w i l l be d i s c u s s e d a g a i n at v a r i o u s p o i n t s i n t h i s r e s e a r c h . 

I n the attempt,to d e l i n e a t e the developmental course of p r e f e r e n c e , 

the responses of human i n f a n t s to d i f f e r i n g amounts of complexity have 

a l s o been i n v e s t i g a t e d . F a n t z has proposed t h a t the a c t i v i t y of an 

i n f a n t ' s eyes themselves can be implemented to determine h i s v i s u a l 

a b i l i t y ; he argues t h a t i f an i n f a n t c o n s i s t e n t l y regards some forms 

more than o t h e r s , he must be able to p e r c e i v e form. I n t h i s manner, 

he has demonstrated t h a t i n f a n t s are capable of d i s c r i m i n a t i n g forms, 

such as c i r c l e s and squares ( F a n t z , ^^6^) and p a t t e r n s , such as s t r i p e s 

and schematic r e p r e s e n t a t i o n s of human f a c e s , as w e l l as human f a c e s 

( F a n t z , 1961, 1 9 6 3 ) . Furthermore, he consider number of f i x a t i o n s to 

be a measure of i n t e r e s t or p r e f e r e n c e , and although he has found g r e a t 

v a r i a b i l i t y i n the i n d i v i d u a l responses of i n f a n t s from 1 to 15 weeks, 

one o v e r a l l t r e n d emerges: i n f a n t s tend to look longer at the more 

complex of a p a i r of s t i m u l i . 

Hershcnson, Munsinger, and Kessen (1965) p r e s e n t e d 3 random shapes, 

one example from each of the 5~» 1 0 - , and 2 0-sided complexity l e v e l s , 

i n a l l p o s s i b l e p a i r combinations, to newborn i n f a n t s . T h e i r evidence 

suggested t h a t p r e f e r e n c e d e s c r i b e d on i n v e r t e d U-shaped f u n c t i o n over 

complexity: 1 0-turn f i g u r e s were p r e f e r r e d over both 5 - a-nd. 2 0-turn 

f i g u r e s ; however, the only s i g n i f i c a n t d i f f e r e n c e (p< . 0 0 l ) was between 
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t h e 5 - 1 0-turn f i g u r e s . Once again d e f i n i n g preference i n terms of 

amount of l o o k i n g time, I'"unsinger and V/eir (19^7) exposed p a i r s of 

s t i m u l i , v a r y i n g from 5 "to 40 s i d e s , to c h i l d r e n aged from 9 "to 41 months. 

The r e s u l t s i n d i c a t e d a strong p r e f e r e n c e on the p a r t of very young 

c h i l d r e n f o r i n c r e a s i n g l e v e l s of complexity. T h i s monotonic f u n c t i o n 

i s i n agreement with t h a t r e p o r t e d by Munsinger, Kessen, and Kessen 

(1964) and Kunsinger (1966) as c h a r a c t e r i s t i c of 6 - , 7 - t ancl 8 - y e a r - o l d s . 

I'unsinger and V/eir conclude t h a t i t seems more reasonable to assume t h a t 

the Hershenson, Munsinger, and Kessen data d i d not r e f l e c t a t r u l y 

c u r v i l i n e a r r e l a t i o n s h i p . R a t h e r , they m a i n t a i n t h a t the more probable 

developmental p r o g r e s s i o n i s from a monotonic f u n c t i o n to an i n v e r t e d 

U-shaped one. 

A c r i t i c i s m formulated by Hutt and McGrew (19^9) i s a p p l i c a b l e to 

t h i s type of r e s e a r c h . P o i n t i n g out the e m p i r i c a l d i s t i n c t i o n which 

has been e s t a b l i s h e d between " i n t o r e s t i n g n e s 3 " and " p l e a s i n g n e s s , " they 

emphasize t h a t amount of f i x a t i o n has been found to be more an index of 

i n t e r e s t than of p r e f e r e n c e . They argue t h a t to be s a t i s f a c t o r y , a 

p r e f e r e n c e measure should i n v o l v e a choice on the p a r t of the s u b j e c t , 

e i t h e r to view one p a r t i c u l a r s t i m u l u s of a p a i r again or to c a t e g o r i z e 

p r e f e r e n t i a l l y . N e i t h e r of theBe a l t e r n a t i v e s i s v i a b l e i n the case of 

i n f a n t s , and so at the moment, i t does not seem to be f e a s i b l e to a s s e s s 

t h e i r p r e f e r e n c e s . Therefore, the strongest c o n c l u s i o n warranted on 

the b a s i s of the s t u d i e s d e s c r i b e d i s t h a t , i n g e n e r a l , i n f a n t s manifest 

more i n t e r e s t i n the more complex s t i m u l i . T h i s i s c o n s i s t e n t w i t h the 

f i n d i n g s reported f o r a d u l t s ' i n t e r e s t with r e s p e c t to complexity as w e l l . 

E f f e c t s of Kxpcrience on P r e f e r e n c e 

I n order to i n v e s t i g a t e the e f f e c t s of long-term experience with 

forms on p r e f e r e n c e , Munsinger and Kessen (1964) presented random shapes, 
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v a r y i n g from 3 to 40 s i d e s , to 23 advanced a r t s t u d e n t s . They 
reasoned that the a r t i s t s ' e x p e r i e n c e with geometric f i g u r e s would have 
l e d to the evolvement of r u l e s f o r s t r u c t u r i n g h i g h s t i m u l u s complexity, 
and t h i s would r e s u l t i n a tendency to p r e f e r complex shapes. The 
f i n d i n g s confirmed t h e i r e x p e c t a t i o n : the p r e f e r e n c e f u n c t i o n f o r the 
art. students was p o s i t i v e and monotonic i n c o n t r a s t to the nonmonotonic 
f u n c t i o n c h a r a c t e r i s t i c of u n t r a i n e d u n i v e r s i t y s u b j e c t s . Furthermore, 
the a r t students r e f e r r e d to the f i g u r e s of few t u r n s as " d u l l , " 
" p l a i n , " and " u n i n t e r e s t i n g . " I n the case of r e l a t i v e l y short-terrn 
experience, male undergraduates were asked to s t a t e t h e i r p r e f e r e n c e s 
f o r the same f i g u r e s during two hours of paired-comparison judgments. 
An a n a l y s i s of the f i r s t and l a s t s e t of c h o i c e s shows a s h i f t i n the 
curve towards reduced preference f o r the shapes of few t u r n s , l i t t l e 
change i n the middle range, and a s u b s t a n t i a l i n c r e a s e i n p r e f e r e n c e 
f o r the complex f i g u r e s . However, t h i s short-term exposure to 
complexity d i d not l e a d to the emergence of the monotonic p a t t e r n of 
p r e f e r e n c e found f o r the a r t i s t s . On the b a s i s of these two s t u d i e s , 
I'lunsinger and Kessen conclude t h a t experience i s one of the f a c t o r s 
which i n f l u e n c e s complexity p r e f e r e n c e . 

I n a r e l e v a n t developmental experiment, S i e g e l (1968) i n v e s t i g a t e d 

the e f f e c t s of t r a i n i n g or a b i l i t y to process complexity, i n terms of 

e s t i m a t i n g the number of s i d e s i n random polygons. The s u b j e c t s , 54 

males and females a t 3 age l e v e l s , 9 - y e a r - o l d s , 1 1 - y e a r - o l d s , and 

u n i v e r s i t y s t u d e n t s , were presented shapes v a r y i n g from 5 "to 40 t u r n s 

i n 8 s t a g e s . Both the p r e - and p o s t - t e s t c o n s i s t e d of c i r c l i n g one 

of the 8 options, corresponding to the d i f f e r e n t amounts of complexity, 

f o r each f i g u r e . Repeated judgments of d i f f e r e n t examples of the 8 

complexity l e v e l s c o n s t i t u t e d the t r a i n i n g procedure, which d i d not 
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i n v o l v e c o r r e c t i o n . An a n a l y s i s of v a r i a n c e of the p r c - t e s t d a t a 

r e v e a l e d a s i g n i f i c a n t age e f f e c t ( p ^ . 0 0 1 ) , i n d i c a t i n g t h a t the a b i l i t y 

to process the in f o r m a t i o n i n random shapes i n c r e a s e s with age. T h i s 

f i n d i n g i s c o n s i s t e n t with the r e p o r t s of Flunsingcr and Kessen of age-

r e l a t e d improvements i n both e s t i m a t i o n accuracy (1966a) and c a t e g o r i z a t i o n 

( 1 9 6 6 c ) . A comparison of the p r e - and p o s t - t e s t r e s u l t s showed t h a t 

the a d u l t s ' performance was s i g n i f i c a n t l y b e t t e r (p<.Ol) a f t e r t r a i n i n g ; 

however, short-term experience had l i t t l e e f f e c t on c h i l d r e n ' s e s t i m a t i o n 

a c c u r a c y . N e v e r t h e l e s s , t h i s does not imply t h a t long-term experience 

w i t h complexity would not have important consequences f o r a c h i l d ' s 

p r o c e s s i n g a b i l i t y . 

Barron (1963) contends t h a t c r e a t i v e persons l e a r n to p r e f e r 

ambiguity, complexity, and apparent d i s o r d e r by hav i n g had e a r l y p r a c t i c e 

i n d e a l i n g with such phenomena. F i s k e and Maddi (1961) advance an 

ex p l a n a t i o n which could account f o r the e f f e c t s of e a r l y exposure t o 

complexity on l a t e r p r eference f o r i t . They suggest t h a t the c o n d i t i o n s 

of a c h i l d ' s environment, i n terms of amount of " v a r i e d e x p e r i e n c e , " 

i n f l u e n c e the development of h i s c h a r a c t e r i s t i c l e v e l of a c t i v a t i o n . 

As a l r e a d y d i s c u s s e d , v a r i e d e x p e r i e n c e i s c o n s i d e r e d to have a c t i v a t i o n -

r a i s i n g p r o p e r t i e s . Therefore, i f an i n d i v i d u a l ' s e a r l y environment 

has been r i c h i n v a r i a t i o n and complexity of s t i m u l a t i o n , t h i s may r e s u l t , 

through the p r o c e s s of h a b i t u a t i o n , i n h i s h a v i n g a t maturity a r e l a t i v e l y 

h i g h p r e f e r r e d amount of a c t i v a t i o n . Such an i n d i v i d u a l would tend to 

seek experiences which maintained a c t i v a t i o n a t the high optimal l e v e l , 

and so i n t u r n , would probably manifest a p r e f e r e n c e f o r complexity. 

With r e s p e c t to the d i v e r s i t y of complexity p r e f e r e n c e , Munsinger and 

Kessen (1964) and Munsinger, Kessen, and Kessen (1964) note t h a t a t a l l 

age l e v e l s , t h e r e are c o n s i s t e n t i n d i v i d u a l d i f f e r e n c e s which u n d e r l i e 
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the group c u r v e s . ' Although these r e s e a r c h e r s emphasize the a b i l i t y to 
proc e s s or s t r u c t u r e complexity, persons who put a p o s i t i v e value on 
complexity, even i f they are not able to s t r u c t u r e i t completely, are 
those who have more p o t e n t i a l to come to be able to s t r u c t u r e i t : a 
p o s i t i v e valence g e n e r a l l y precedes approach be h a v i o r (Lewin, 1935* 
1 951) • I't would seem reasonable to argue t h a t openness to complexity 
must precede, l e a r n i n g to organize i t meaningfully. 

One q u e s t i o n which a r i s e s concerning p r o c e s s i n g a b i l i t y , even 

d e f i n e d i n the r a t h e r narrow sense of i n d i c a t i n g the number of s i d e s i n 

random shapes, i s : i f t h i s a b i l i t y improves w i t h age (Munsinger and 

Kessen, 1966a, 1966c; S i e g e l , 1968), why doesn't preference i n c r e a s e 

w i t h age as w e l l ? The e x p l a n a t i o n formulated by Munsinger and Kessen 

(1964) f o r the a r t i s t s ' high complexity p r e f e r e n c e i m p l i c a t e d t h e i r more 

developed p r o c e s s i n g r u l e s . However, Munsinger, Kessen, and K e s s e n 

(1964) report on a g e - i n v a r i a n t p r e f e r e n c e f o r 1 0-sided f i g u r e s , and a 

d e c r e a s i n g p r e f e r e n c e f o r g r e a t e r amounts of complexity with i n c r e a s i n g 

age. Thomas ( 1966) c r i t i c i z e d Munsinger, Kessen, and Kessen f o r 

p r o v i d i n g only 2 examples at each s t i m u l u s l e v e l , suggesting t h a t they 

had thus f a i l e d to randomize v a r i a b l e s other than the one of i n t e r e s t , 

s t i m u l u s complexity. He f e l t t h a t t h i s f a i l u r e had perhaps r e s u l t e d 

i n l e v e l - s p e c i f i c i d i o s y n c r a c i e s , p a r t i c u l a r l y i n the case of the 1 0-sided 

f i g u r e s . T h e r e f o r e , i n h i s s e r i e s of experiments, he implemented 4 

examples of each l e v e l of complexity. P r e s e n t i n g these shapes, v a r y i n g 

from 3 to 40 s i d e s , i n a complete paired-cornparison design t o male and 

female s u b j e c t s , aged 7 "to 191 n e did. not f i n d evidence of an age-

i n v a r i a n t p r e f e r e n c e f o r the 1 0-sided f i g u r e s . The f u n c t i o n s f o r ages 

7 through 16 were v e r y s i m i l a r and showed an i n c r e a s i n g p r e f e r e n c e f o r 

complexity. On the other hand, the preference f u n c t i o n s of the 17-, 18-, 
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and 19- y e a r - o l d s were nonmonotonic. I n a d d i t i o n , these s u b j e c t s 
manifested a d e c r e a s i n g preference f o r complexity w i t h age, o f f e r i n g 
some support f o r the Munsinger, Kessen, and Kessen d a t a . F o l l o w i n g 
Thomas, B a l t e s and Wonder (1971) employed 5 examples of each l e v e l of 
complexity f o r polygons ranging from 3 to 63 s i d e s . The mixed sample 
of s u b j e c t s aged 9i 111 13, and 15 were i n s t r u c t e d to r a t e each shape 
on a 9-point p r e f e r e n c e s c a l e . F o r a l l age groups, a monotonically 
i n c r e a s i n g r e l a t i o n between degree of complexity and r a t e d p l e a s a n t n e s s 
was reported. There was a l s o a s i g n i f i c a n t age X v a r i a b i l i t y i n t e r a c t i o n 
(p<.Ol) due p r i m a r i l y to the 13- and 15- y e a r - o l d s u b j e c t s l i k i n g the 
low complexity shapes, t h a t i s the 3 - to 1 6-sided ones, l e s s than d i d 
the two younger groups. Thus e s s e n t i a l l y , t h e r e are two matters which 
remain somewhat u n s e t t l e d : the r e l a t i o n s h i p o f complexity choice t o ago 
d i f f e r e n c e s ; and the question of whether t h e r e i s an a g e - i n v a r i a n t midt-
range of complexity p r e f e r e n c e . 
Symmetry 

Attneave (1955) d e f i n e s symmetry as a form o f redundancy which 

reduces the i n f o r m a t i o n a l d i s p l a y . A p a t t e r n i s considered to be 

symmetrical about an a x i s i f one h a l f of the f i g u r e i s congruent w i t h 

the other h a l f when r o t a t e d about t h a t a x i s . Munsinger and Kessen 

(1964) c o n s t r u c t e d symmetrical polygons by r e f l e c t i n g asymmetrical 

polygons about a v e r t i c a l a x i s passed through the centre of the 100x100 

m a t r i x . I n t h i s f a s h i o n , symmetrical f i g u r e s were generated which 

contained the same number of s i d e s as the o r i g i n a l f i g u r e s , but only 

h a l f the number of independent t u r n s ; complexity i s thus assumed to be 

reduced by 5C?o. P r e s e n t i n g symmetrical shapes, v a r y i n g from 8 to 46 

s i d e s , to 48 male and female u n i v e r s i t y s t u d e n t s , Kunsinger and Kessen 

found the p r e f e r e n c e funotion to be g e n e r a l l y monotonic, su g g e s t i n g t h a t 
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symmetry does reduce the complexity of shapes. Day (1968c), implementing 
a s e r i e s of a s y m m e t r i c a l polygons, and 4 symmetrical polygons, 2 
h o r i z o n t a l ajid 2 v e r t i c a l d e r i v e d from each of the asymmetrical ones, 
r e p o r t s t h a t the symmetrical f i g u r e s were r a t e d as s i g n i f i c a n t l y l e s s 
complex ( p < . 0 0 l ) , but much more p l e a s i n g (p< . 0 0 l ) than t h e i r corresponding 
asymmetrical f i g u r e . T h i s i s c o n s i s t e n t with the Kunsinger and Kessen 
f i n d i n g . 

Again i n v e s t i g a t i n g what e f f e c t symmetry would have on complexity 

p r e f e r e n c e , Eisenr.mn and S c h u s s c l (1970) i n s t r u c t e d 450 male and female 

undergraduates t o s e l e c t t h e i r 3 most p r e f e r r e d and 3 l e a s t p r e f e r r e d 

shapes from among 12 symmetrical polygons, r a n g i n g i n degree of 

complexity from 4 t o 24 s i d e s . A complexity s c o r e was c a l c u l a t e d f o r 

each i n d i v i d u a l by s u b t r a c t i n g the t o t a l number of p o i n t s on h i s 3 l e a s t 

p r e f e r r e d polygons from the t o t a l number of p o i n t s on h i s 3 most p r e f e r r e d 

polygons: a p l u s s c o r e s i g n i f i e d t h a t the person l i k e d more complexity 

than he r e j e c t e d ; whereas, a minus score was a s s o c i a t e d with s i m p l i c i t y 

p r e f e r e n c e . Making use of t h i s a n a l y s i s procedure with asymmetrical 

shapes r e p r e s e n t i n g the same 4 - "to 2 4-cided complexity range, Eisenman 

has g e n e r a l l y found t h a t u n i v e r s i t y students e i t h e r tend to p r e f e r 

s i m p l i c i t y (Eisenman, 1967b; Eisenman and Rappaport, 1967)» °r "to d i v i d e 

f a i r l y evenly, w i t h about h a l f e x p r e s s i n g p r e f e r e n c e f o r s i m p l i c i t y and 

h a l f f o r complexity (Eisenman, 1968a; Eisenman and S c h u s s e l , 1970) . 

I n c o n t r a s t , w i t h the symmetrical shapes, s i g n i f i c a n t l y more s u b j e c t s 

(p< . 0 0 l ) p r e f e r r e d complexity, 310 o b t a i n i n g p l u s s c o r e s , and 140 

o b t a i n i n g minus s c o r e s . Thus s u b j e c t s do seem t o respond to symmetrical 

chapes as i f they were l e s s complex. 

However, Ivunsinger and Kessen (1966a) a l s o p resent evidence which 

suggests t h a t symmetry cannot be understood merely as a r e d u c t i o n of 
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i n f o r m a t i o n . The r e s u l t s of a study of e s t i m a t i o n accuracy w i t h 3 age 
groups, 7 - and 8 - y e a r - o l d s , 1 0 - and 1 1 - y e a r - o l d s , and u n i v e r s i t y 
s t u d e n t s , show t h a t o l d e r c h i l d r e n and a d u l t s a r e b e t t e r able to 
estimate the v a r i a b i l i t y of asymmetrical shapes than of symmetrical 
shapes w i t h approximately the same number of s i d e s ; while younger c h i l d r e n 
seem to ignore symmetry i n t h a t they respond to both types of f i g u r e s 
i n much the same way. I n an analogous study of c a t e g o r i z a t i o n , 
younger c h i l d r e n were again found t o be i n s e n s i t i v e to symmetry. 
Older c h i l d r e n and a d u l t s c a t e g o r i z e d symmetrical shapes more e a s i l y 
a t the low complexity l e v e l s ; asymmetrical shapes were handled more 
e a s i l y at the h i g h complexity l e v e l s . Munsinger and Kessen conclude: 
" T h i s i n d i c a t e s the complications an a c t i v e organism can p l a c e on a 
simple i n f o r m a t i o n - t h e o r e t i c approach to the comprehension of 
environmental v a r i a b i l i t y " (pp.47-48) . 

I n the r e s e a r c h on p r e f e r e n c e d e s c r i b e d , the f i g u r e s u t i l i z e d have 

been e i t h e r a l l symmetrical or a l l asymmetrical. Eisenman (1967b) asked 

58 u n i v e r s i t y s t u d e n t s to s e l e c t t h e i r 3 most p r e f e r r e d and 3 l e a s t 

p r e f e r r e d shapes from an a r r a y composed of 9 asymmetrical polygons, 

3 examples of each of the 4-j 12- , and 2 4-sided complexity l e v e l s ; and 

o f 3 symmetrical polygons of 4i 8, and 10 s i d e s r e s p e c t i v e l y , taken 

from a s e t designed by B i r k h o f f (1933)• A s i g n i f i c a n t p r e f e r e n c e f o r 

symmetry was manifested: 28 s u b j e c t s chose 2 or more of the symmetrical 

polygons as t h e i r most p r e f e r r e d shapes ( p < . 0 0 l ) . Eisenman and Rappaport 

( 1 9 6 7 ) r e p o r t t h a t a l l t h e i r s u b j e c t s , even those whose high complexity 

s c o r e s i n d i c a t e d t h a t they p r e f e r r e d complexity to s i m p l i c i t y , r a t e d 

the 3 B i r k h o f f symmetrical polygons favourably on 3 semantic d i f f e r e n t i a l 

s c a l e s , b e a u t i f u l - u g l y , f a s t - s l o w , and strong-weak. On the other hand, 

h a v i n g found a c o r r e l a t i o n of - . 7 3 between p r e f e r e n c e f o r complexity 
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and p r eference f o r s i m p l i c i t y , which o f f e r s some support f o r the view 
t h a t complexity and s i m p l i c i t y d e f i n e the ends of a dimension, Grove 
and Eisenman (1970) a l s o draw a t t e n t i o n to the n e g a t i v e c o r r e l a t i o n of 
- . 7 9 between p r e f e r e n c e f o r complexity and p r e f e r e n c e f o r symmetry, 
and the p o s i t i v e c o r r e l a t i o n o f .71 between p r e f e r e n c e f o r s i m p l i c i t y 
and preference f o r symmetry. These data suggest t h a t there i s some 
ove r l a p between s i m p l i c i t y — c o m p l e x i t y and symmetry—asymmetry; however, 
i t appears t h a t an i n d i v i d u a l can p r e f e r complexity and asymmetry, and 
y e t s t i l l l i k e symmetry, although i t has been shown to have an a t t e n u a t i o n 
e f f e c t on complexity. 

Symmetry has o f t e n been i m p l i c a t e d as an element i n a e s t h e t i c 

a p p r e c i a t i o n ( B i r k h o f f , 1933; P i a t t , 1961 ) . F o r example P i a t t ( 1 9 6 1 ) , 

emphasizing the symmetries i n b i o l o g i c a l forms and the importance o f 

e q u i d i s t a n c e i n man's v i s u a l o r g a n i z a t i o n of space, p o s t u l a t e s t h a t 

t h e r e may be w i t h i n man, a p h y s i o l o g i c a l b a s i s f o r c o n s i d e r i n g symmetrical 

r e l a t i o n s b e a u t i f u l . I n a d d i t i o n , he notes: " I n a l l our languages the 

t e c h n i c a l terms t h a t i n d i c a t e g e o m e t r i c a l or p h y s i c a l r e g u l a r i t i e s are 

a l s o the term3 of a r t i s t i c p r a i s e . E v e r s i n c e the Greeks, the words 

b a l a n c e , symmetry, and harmony have had both meanings" ( p . 4 2 l ) . I t 

has a l r e a d y been mentioned t h a t the c o r r e l a t i o n between s i m p l i c i t y — 

complexity and symmetry—asymmetry i s . 82 f o r the Barron-Welsh A r t S c a l e , 

and .89 f o r the R e v i s e d Art S c a l e (Moyles, Tuddenham, and Block, 1 9 6 5 ) . 

N e v e r t h e l e s s , as Grove and Eisenman (1970) contend: "... f o r most 

purposes i t might be best to keep the c o m p l e x i t y - s i m p l i c i t y and 

symmetry-asymmetry c o n s t r u c t s s e p a r a t e " ( p . 3 9 l ) » 

Random Shapes as Measures of C r e a t i v i t y 

Eisenman (1964; T a y l o r and Eisenman, 1964) was i n t e r e s t e d i n the 

r e l a t i o n of complexity preference to c r e a t i v i t y . An a r t department 
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f a c u l t y member r a t e d 20 of her s t u d e n t s , judging 12 to be c r e a t i v e and 
8 to bo l e s s c r e a t i v e : the c r e a t i v e students were considered to show 
o r i g i n a l i t y and independence of thought i n t h e i r work; whereas the work 
of the l e s s c r e a t i v e students was d e s c r i b e d a3 u n o r i g i n a l and r e p e t i t i o u s . 
These s u b j e c t s were requested to s e l e c t t h e i r 3 most p r e f e r r e d and 3 l e a s t 
p r e f e r r e d shapes from 9 asymmetrical polygons, 3 examples of each o f the 
4 - | 1 2 - , and 2 4-sided complexity l e v e l s , and 3 B i r k h o f f symmetrical 
polygons of 4 , 8 , and 10 s i d e s r e s p e c t i v e l y ; a sc o r e was obtained f o r 
each choice c a t e g o r y by summing the number of s i d e s . F or the most 
p r e f e r r e d category, the d i f f e r e n c e between the two groups was s i g n i f i c a n t 
( p < . 0 l ) , the more c r e a t i v e s u b j e c t s tending to p r e f e r the more complex 
f i g u r e s . Comparing l e a s t p r e f e r r e d c h o i c e s , the c r e a t i v e i n d i v i d u a l s 
d i s l i k e d the simple f i g u r e s more (p<.«025) than d i d the l e s s c r e a t i v e 
i n d i v i d u a l s . I n an experiment w i t h 302 u n i v e r s i t y undergraduates, 
Eisenman (19^9) examined complexity p r e f e r e n c e s on two measures: h i s 
polygon-choice t e s t , f o r which a composite sc o r e was d e r i v e d by s u b t r a c t i n g 
the t o t a l number of p o i n t s on t h e 3 l e a s t p r e f e r r e d shapes from the t o t a l 
number of p o i n t s on the 3 most p r e f e r r e d shapes; and the Barron-Welsh 
A r t S c a l e . A c o r r e l a t i o n of . 55 (p < » 0 0 1) was found between p r e f e r e n c e 
f o r complexity i n polygons and BW s c o r e . T h i s suggests t h a t w i t h an 
a d u l t sample, t h e r e i s some c o n s i s t e n c y i n complexity p r e f e r e n c e ; and 
t h a t preference f o r complex polygons may be a measure of s e l f - a c t u a l i z i n g 
c r e a t i v i t y , as w e l l as r e l a t i n g to the p r o d u c t - o r i e n t e d d e f i n i t i o n of 
c r e a t i v i t y ( T a y l o r and Eisenman, 1 9 6 4 ) . 

C e r t a i n c r i t e r i a have been advanced as c h a r a c t e r i s t i c of t e s t s of 

s e l f - a c t u a l i z i n g c r e a t i v e n e s s . S p e c i f i c a l l y , IQ should not be i m p l i c a t e d 

i n such a measure; and there should be some i n d i c a t i o n t h a t the measure 

i s a s s o c i a t e d w i t h two p e r s o n a l i t y v a r i a b l e s , independence of judgment 
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and openness to e x p e r i e n c e . With r e s p e c t to the f i r s t requirement, 

Eisenman (1968c) d i d not f i n d a s i g n i f i c a n t c o r r e l a t i o n between the 

polygon p r e f e r e n c e s of u n i v e r s i t y students and t h e i r IQ s c o r e s on the 

S c h o l a s t i c Aptitude T e s t . S i m i l a r l y , f o r high s c h o o l students aged 

15 "to 18, Eisenman and Robinson (1967) report t h a t t h e r e i s no r e l a t i o n 

between polygon p r e f e r e n c e and IQ as measured by the S t a n f o r d - B i n e t . 

I t has been argued t h a t p r e f e r e n c e f o r complexity i s one m a n i f e s t a t i o n 

of openness to expe r i e n c e ; however, the second requirement w i l l be 

f u r t h e r c o n s i d e r e d i n the course of the d i s c u s s i o n of Eisenman's r e s e a r c h . 

P o s t u l a t i n g t h a t p e r s o n a l i t y v a r i a b l e s i n t e r a c t with s t i m u l u s 

v a r i a b l e s to determine p r e f e r e n c e , Eisenman has been p a r t i c u l a r l y 

i n t e r e s t e d i n the p e r s o n a l i t y c o r r e l a t e s of l i k i n g f o r s i m p l i c i t y or 

complexity. Eisenman and Jones (1965) designed an experiment to 

determine i f order of p r e s e n t a t i o n o f shapes i n f l u e n c e d choice b e h a v i o r . 

A photograph was taken of each of two arrangements, one non-random 

and the other random, of the 9 asymmetrical and 3 symmetrical shapes 

t y p i c a l l y implemented by L'isenman. The non-random a r r a y was composed 

of 4 polygons p e r row: the 4 - s i d c d shapes i n the top row; the 1 2-sided 

shapes i n the middle row; the 2 4-sided shapes i n the bottom row; the 

symmetrical f i g u r e s were a l l p l a c e d i n the l a s t column. The r e s u l t s 

of t e s t i n g u n i v e r s i t y students i n d i v i d u a l l y , w i t h one or the othe r of 

the photographs, show that t h e r e a r e no d i f f e r e n c e s i n complexity 

p r e f e r e n c e based on order of arrangement. T h e r e f o r e , Eisenman and Jones 

suggest t h a t s u b j e c t s respond " p e r s o n a l l y , " which supports the view of 

an i n t e r a c t i o n between s u b j e c t v a r i a b l e s and s t i m u l u s p r o p e r t i e s . 

B i r t h order and sex d i f f e r e n c e s are two s u b j e c t c h a r a c t e r i s t i c s 

found to have important e f f e c t s on preference f o r complexity. I n a 

study of 224 male and female u n i v e r s i t y undergraduates d i v i d e d i n t o 
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f i r s t - b o r n and l a t e r - b o r n groups, Bisenman (1 9 6 7 c ) requested each student 
t o s e l e c t h i s 3 most p r e f e r r e d and 3 l e a s t p r e f e r r e d shapes; a composite 
complexity s c o r e was der i v e d by s u b t r a c t i n g the t o t a l number of p o i n t s 
on the l e a s t p r e f e r r e d f i g u r e s from the t o t a l number of p o i n t s on the 
most p r e f e r r e d ones. An a n a l y s i s of v a r i a n c e r e v e a l e d t h a t sex was 
s i g n i f i c a n t l y r e l a t e d (p<.Gl) to s i m p l i c i t y — c o m p l e x i t y c h o i c e : females 
p r e f e r r e d more complexity than males. With o t h e r mixed samples, 
Eisenman (1968a) and T a y l o r and Eisenman (1968) r e p o r t analogous sex 
d i f f e r e n c e s i n p r e f e r e n t i a l b e h a v i o r . On the ot h e r hand, Hare (1972) 
d i d not f i n d t h a t sex a f f e c t e d choice on the polygon preference measure. 
Eisenman (1967c) a l s o found a s i g n i f i c a n t sox X b i r t h order i n t e r a c t i o n 
( p ^ . 0 5 ) , i n d i c a t i n g t h a t l a t e r - b o r n females p r e f e r r e d more complexity 
than f i r s t - b o r n females, while f i r s t - b o r n males p r e f e r r e d more complexity 
than d i d l a t e r - b o r n males. Eisenman (1967a) and T a y l o r and Eisenman 
(1968) present evidence of a corresponding i n t e r a c t i o n e f f e c t . 

However, T a y l o r and Eisenman (1968) not only examined sex and 

b i r t h order d i f f e r e n c e s i n r e l a t i o n to s i m p l i c i t y — c o m p l e x i t y c h o i c e , but 

a l s o i n r e l a t i o n to independence of judgment. Independence was d e f i n e d 

i n terms of the a d j e c t i v e s on the Cough A d j e c t i v e Check L i s t which have 

been shown t o d i s c r i m i n a t e a t the . 05 and .01 l e v e l s between s u b j e c t s 

who remain independent and those who y i e l d i n t h e i r judgments i n an 

Asch-type (Asch, 1952) conformity s i t u a t i o n ( B a r r o n , 1953b, 1 9 6 8 ) . 

There was a s i g n i f i c a n t sex X b i r t h order e f f e c t ( p ( . 0 5 ) f o r the A d j e c t i v e 

Check L i s t d a t a , congruent with the i n t e r a c t i o n e f f e c t (p<(.05) on 

complexity p r e f e r e n c e . That i s , the s e l f - d e s c r i p t i o n s of the f i r s t - b o r n 

males and l a t e r - b o r n females were i n agreement w i t h those of the 

independent s u b j e c t s . T h e r e f o r e , these i n d i v i d u a l s appear both to 

p r e f e r more complexity and to mani f e s t p e r s o n a l i t y t r a i t s a s s o c i a t e d 
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w i t h independence. 

I n l i n e w i t h the emphasis on p e r s o n a l i t y , Eisenman and Cherry (1970) 

have i n v e s t i g a t e d b i r t h order and sex d i f f e r e n c e s i n a u t h o r i t a r i a n i s m 

as measured by a 30-itom, t r u e - f a l s e v e r s i o n of the C a l i f o r n i a F S c a l e . 

The a u t h o r i t a r i a n i n d i v i d u a l has been c h a r a c t e r i z e d as l a c k i n g i n 

openness to e x p e r i e n c e , and as c o n s e r v a t i v e and r e s i s t a n t to change 

(Adorno, Frenkel-Brunswik, L e v i n s o n , and Sanford, 1950; Brown, 1 9 6 5 ) » 

ouch t r a i t s are i n opposition to those which d i s t i n g u i s h s e l f - a c t u a l i z i n g 

p e r s o n s . Eisenman and Cherry found t h a t f i r s t - b o r n males were 

s i g n i f i c a n t l y l e s s l i k e l y (p<.Ol) than l a t e r - b o r n male3 to sco r e i n the 

a u t h o r i t a r i a n d i r e c t i o n ; however, there were no b i r t h order d i f f e r e n c e s 

i n a u t h o r i t a r i a n i s m f o r female s u b j e c t s . Concerning sex d i f f e r e n c e s , 

Grove and Eisenman (1970) r e p o r t t h a t f o r female s u b j e c t s , who tend to 

p r e f e r more complexity than males, a u t h o r i t a r i a n i s m was s i g n i f i c a n t l y 

c o r r e l a t e d with l i k i n g s i m p l i c i t y (p<.Ol) and d i s l i k i n g complexity 

( P < - 0 1 ) . 

O v e r a l l , the p e r s o n a l i t y d a t a suggest t h a t independence of judgment 

and openness to experience a r e i m p l i c a t e d i n p r e f e r e n c e f o r complex 

polygons. Thus, there i s some b a s i s f o r r e g a r d i n g such p r e f e r e n c e as 

an index of s e l f - a c t u a l i z i n g c r e a t i v e n e s s . The question a r i s e s a3 to 

whether, over a l a r g e age range, polygon p r e f e r e n c e would r e l a t e t o 

Rev i s e d Art S c a l e s c o r e s i n a c o n s i s t e n t manner. I n a d d i t i o n , i t appears 

t h a t b i r t h order and sex d i f f e r e n c e s may a f f e c t s i m p l i c i t y — c o m p l e x i t y 

c h o i c e , and t h e r e f o r e should be t a k e n i n t o account i n a study of 

p r e f e r e n t i a l b e h a v i o r . 

B i r t h Order and Uex D i f f e r e n c e s 

Adler (1 9 2 8 , 1930; Ansbacher and Ansbacher, 1956) d e s c r i b e d the 

"dethronement" of the f i r s t - b o r n c h i l d by the l a t e r - b o r n , and p o s t u l a t e d 
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t h a t the f i r s t - h o r n ' s e f f o r t to r e g a i n the c e n t r a l p o s i t i o n i n the 
a f f e c t i o n and a t t e n t i o n of h i s p a r e n t s would have a marked e f f e c t on 
h i s development. That i s , the c h i l d would look back to the time when 
he had played a more important r o l e i n the f a m i l y , and such concern 
with the past v/ould r e s u l t i n a s t r o n g i n c l i n a t i o n towards c o n s e r v a t i s m . 
F o l l o w i n g t h i s l i n e of reasoning, McArthur (1 9 5 ^ ) p r e s e n t s evidence 
t h a t f i r s t - b o r n c h i l d r e n are more " a d u l t - o r i e n t e d " which i n v o l v e s being 
more dependent on t h e i r p a r e n t s , and conforming more to p a r e n t a l 
e x p e c t a t i o n s . Kaslow (1956) contends that t h e r e are two f o r c e s inherent 
i n a l l i n d i v i d u a l s : he d i s t i n g u i s h e s between " s a f e t y " or d e f e n s i v e n e s s , 
which i s a tendency to r e g r e s s and to hold on t o the p a s t , and the 
opposite s e t of f o r c e s , or "growth" which impels the i n d i v i d u a l towards 
g r e a t e r independence and towards t a k i n g chances. Growth f o r c e s 
predominate i n s e l f - a c t u a l i z i n g persons (Maslow, 1959» 1 9 7 0 ) . 

The above c o n s i d e r a t i o n of b i r t h order suggests t h a t i n s o f a r as 

they are more c o n s e r v a t i v e and dependent, f i r s t - b o r n i n d i v i d u a l s , 

g e n e r a l l y speaking, should p r e f e r l e s s complexity. However, ag a i n with 

r e g a r d to b i r t h o r d e r , S i n g e r ( 1 9 7 1) po i n t s out t h a t d i f f e r e n t r e s e a r c h e r s 

have concentrated on d i f f e r e n t measures of a d u l t - o r i e n t a t i o n , f o r 

example, s i m i l a r i t y of v a l u e s or dependency. I n c o n t r a s t , w i t h a 

sample of 4440 1 5 - and 1 6 - y e a r - o l d students, she i n v e s t i g a t e d the 

r e l a t i o n s h i p of o r d i n a l p o s i t i o n to a d u l t - o r i e n t a t i o n on an index 

combining 15 i n t e r c o r r e l a t e d measures of sentiment, i n t e r a c t i o n , and 

s i m i l a r i t y between parents and c h i l d r e n , and of c h i l d r e n ' s conformity 

t o p a r e n t a l e x p e c t a n c i e s . As a summary d e f i n i t i o n , a d u l t - o r i e n t a t i o n 

means th a t s t u d e n t s who l i k e t h e i r parents and v a l u e t h e i r approval 

tend to t a l k to them f r e q u e n t l y about a v a r i e t y of t o p i c s ; they view 

themselves as s i m i l a r i n v a l u e s to t h e i r p a r e n t s ; and they tend to 



7 4 . 

conform to t h e i r parents' expectations. I n t u r n , t h e i r parents are 
seen as r e c i p r o c a t i n g the .affection and esteem i n which they are h e l d . 
Singer maintains t h a t " p a r e n t - o r i e n t a t i o n " i n t h i s sense, i s the 
precursor of a more general o r i e n t a t i o n towards a d u l t s . The r e s u l t s 
show t h a t g i r l s are much more l i k e l y ( p < . 0 0 l ) t o score high on the index 
o f a d u l t - o r i e n t a t i o n than boys. Furthermore, f i r s t - b o r n g i r l s are 
c o n s i s t e n t l y more a d u l t - o r i e n t e d than l a t e r - b o r n g i r l s , although i n 
f a m i l i e s of more than 3 c h i l d r e n the d i f f e r e n c e s are very small and 
u n r e l i a b l e . On the other hand, f i r s t - b o r n boys are not more a d u l t -
o r i e n t e d than l a t e r - b o r n boys. Therefore, i t seems reasonable t o 
conclude t h a t b i r t h order e f f e c t s vary as a f u n c t i o n of sex d i f f e r e n c e s . 

Concerning Eisenman's f i n d i n g s , the question a r i s e s as t o why an 

i n t e r a c t i o n should emerge such t h a t f i r s t - b o r n males, but l a t e r - b o r n 

females express g r e a t e r l i k i n g f o r complex shapes. Johnson and Knapp 

( 1 9 6 3 ) , having found s i g n i f i c a n t sex d i f f e r e n c e s i n a e s t h e t i c preferences 

f o r v e r b a l imagery, v i s u a l a r t , t a r t a n design, and music, a t t r i b u t e 

these d i f f e r e n c e s t o "the s o c i a l and c u l t u r a l i n c e n t i v e s and pressures 

which t r a i n men and women f o r t h e i r respective sex r o l e s w i t h i n the 

f a m i l y and s o c i e t y " ( p . 2 9 7 ) » ISiacnman ( 1 9 6 7 a ; Taylor and Eisenman, 

1968) also i m p l i c a t e s sex r o l e s , arguing t h a t males are u s u a l l y p e r m i t t e d 

g r e a t e r independence; whereas more conformity and dependence i s expected 

o f females. I n a d d i t i o n , i t has f r e q u e n t l y been proposed t h a t the 

consequences of b i r t h order have t h e i r o r i g i n s i n i n t e r a c t i o n p a t t e r n s 

t h a t vary f o r c h i l d r e n according t o o r d i n a l p o s i t i o n w i t h i n the same 

f a m i l y ( A l i u s , 1966; Bradley, 1968; KcArthur, 1956; Warren, 1 9 6 6 ) . As 

Munroe (1955) st a t e s the argument: "Adler's p o i n t was not t h a t order 

o f b i r t h i s i n i t s e l f important but t h a t the place of the c h i l d i n the 

f a m i l y introduces f a i r l y d e f i n a b l e problems which ... tend t o c a l l f o r t h 
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c e r t a i n c h a r a c t e r i s t i c kinds of s o l u t i o n (p. 3 5 7 ) . The a t t i t u d e o f the 
parents, p a r t i c u l a r l y the mother, towards the c h i l d becomes more rela x e d , 
less anxious w i t h l a t e r - b o r n than w i t h f i r s t - b o r n c h i l d r e n (Lasko, 1954; 
Sears, 1950)• Thus, i t may be t h a t independence i s emphasized f o r the 
f i r s t - b o r n male, which would be conducive t o h i s becoming r e l i a n t on h i s 
own judgments. Preference f o r complexity seems t o be associated w i t h 
such a behavior p a t t e r n . I n c o n t r a s t , dependence would be demanded of 
the f i r s t - b o r n female; v/hile the l a t e r - b o r n female, subjected t o less 
i n t e n s i v e s o c i a l i z a t i o n pressures, would more l i k e l y be allowed independence. 

On the basis of the d i s c u s s i o n of b i r t h order and sex d i f f e r e n c e s , 

a tenable hypothesis i s t h a t the c h i l d ' s environment, w i t h the focus 

on the p a r e n t - c h i l d i n t e r a c t i o n , has s a l i e n t consequences f o r h i s l a t e r 

a b i l i t y t o deal w i t h complexity. B i r t h order and sex d i f f e r e n c e s may 

bo regarded as i m p o r t a n t , both as subject v a r i a b l e s r e l e v a n t t o 

p e r s o n a l i t y , and also as possible i n d i c a t o r s o f v a r i a t i o n i n p a r e n t a l 

environment; and t h e r e f o r e , they may be i n s t r u m e n t a l i n the attempt 

t o understand complexity preference. The p o t e n t i a l i nfluence o f the 

home environment on l i k i n g f o r s i m p l i c i t y — c o m p l e x i t y w i l l be considered 

again i n the chapter d e a l i n g w i t h i n t e g r a t i o n and i t s measurement. 

An aspect o f Eisenman's data (Eisenman, 1 9 6 7 c , 1968a; Taylor and 

Eisenman, 196C) which deserves some comment i s the f i n d i n g t h a t females 

i n general p r e f e r more complexity than males do. Taylor and Eisenman 

( 1 9 6 6 ) i n t e r p r e t the evidence t o s i g n i f y t h a t females are more open t o 

t h e i r experiences. V/ith s u f f i c i e n t i n t e l l i g e n c e as a necessary c o n d i t i o n , 

s e l f - a c t u a l i z i n g c r e a t i v i t y may lead t o great-achievement c r e a t i v i t y ; 

however, i n comparison t o males, females have not accomplished much i n 

t h i s respect (e.g. Barron, 1 9 6 6 ) . Eisenman's f i n d i n g i s not an i s o l a t e d 

one. With reference t o c r e a t i v i t y defined i n terms o f divergent t h i n k i n g , 
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Kaccoby (1 9 ^ 7) s i m i l a r l y observes t h a t g i r l s appear t o do b e t t e r than 

boys on t e s t s r e f l e c t i n g t h i s a b i l i t y . G u i l f o r d (1 9 6 7 ) has i n d i c a t e d 

t h a t females score higher on 3 divergent production f a c t o r s , divergent 

symbolic u n i t s , divergent semantic u n i t s , and d i v e r g e n t semantic systems. 

O l i v e ( 1 9 7 2 ) , t e s t i n g 434 male and female high school students on 7 of 

G u i l f o r d ' s v e r b a l divergent p r o d u c t i o n measures, r e p o r t s t h a t t h e r e were 

no sex d i f f e r e n c e s on the 2 measures relevant t o the f a c t o r s o f divergent 

semantic classes and divergent semantic t r a n s f o r m a t i o n s . On the other 

hand, the g i r l s performed s i g n i f i c a n t l y b e t t e r (p<.Ol) than the boys 

on the remaining 5 measures which tapped 4 divergent p r o d u c t i o n f a c t o r s : 

d ivergent symbolic u n i t s , divergent semantic u n i t s , divergent semantic 

r e l a t i o n s , and divergent semantic systems. I n conclusion, O l i v e notes 

t h a t i t i s t h e r e f o r e s u r p r i s i n g t h a t females are "mediocre" i n t h e i r 

c r e a t i v e endeavours, at l e a s t as these are evaluated by p r o d u c t i v i t y 

and emminence; she contends t h a t "dependent female r o l e behavior" may 

be involved. 

The r e s u l t s o f a study by Helson (1967) o f 109 men and women 

mathematicians, some judged h i g h l y c r e a t i v e by other mathematicians and 

some comparison s u b j e c t s , are c o n s i s t e n t w i t h Olive's emphasis on female 

r o l e behavior. Regarding what she c a l l s the " s o c i a l status hypothesis," 

Helson found t h a t c r e a t i v e men showed more self-assurance and p r o f e s s i o n a l 

p a r t i c i p a t i v e n e s s , t r a i t s assumed t o be associated w i t h high s o c i a l 

s t a t u s , than a l l other s u b j e c t s . S p e c i f i c a l l y , although both c r e a t i v e 

men and women were less c o n s t r i c t e d than comparison su b j e c t s , the c r e a t i v e 

women were loss s c l f - a c c e p t a n t and less sociable than comparison women; 

whereas, the c r e a t i v e men were more 3elf-acceptant and sociable than 

comparison men. Furthermore, c r e a t i v e women expressed much less desire 

t o make a mark i n mathematics, were, i n f a c t , less productive than the 

c r e a t i v e men, and s u f f e r e d from i n n e r c o n f l i c t . Thus, i t i s arguable 
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t h a t expected female behavior, w i t h i t s accent on dependency, may i n h i b i t 
c re at ive out p u t . 
C u r i o s i t y and E x p l o r a t i o n 

Berlyne ( 1 9 6 2 ) defines e x p l o r a t o r y behavior as "behavior whose 

p r i n c i p a l f u n c t i o n i s t o change the stimulus f i e l d and introduce stimulus 

elements t h a t were not p r e v i o u s l y accessible" ( p . 1 5 2 ) . He ( 1 9 6 2 , 1963b) 

p o i n t s out t h a t a l l behavior t h a t acts on the environment changes the 

stimulus f i e l d ; however, the s t i m u l u s - i n t r o d u c i n g f u n c t i o n may be 

secondary t o other b i o l o g i c a l consequences. The s t i m u l i i n troduced by 

e x p l o r a t i o n are d i s t i n c t i v e i n t h a t they do not have any important e f f e c t s 

on other t i s s u e s besides the sense organs and nervous system; they o f f e r 

no immediate adaptive value and are sought f o r " t h e i r own sake" (Berlyne, 

1 9 6 6 ) . 

C o l l a t i v e V a r i a b l e s 

Berlyne ( l 9 ^ 3 b , 1966) maintains t h a t the p r o b a b i l i t y , v i g o r , and 

d i r e c t i o n of e x p l o r a t o r y responses are dependent on both organismic f a c t o r s , 

such as p e r s o n a l i t y and m o t i v a t i o n a l v a r i a b l e s , and stimulus f a c t o r s . 

There i s one group of stimulus p r o p e r t i e s which seem t o be p a r t i c u l a r l y 

i n f l u e n t i a l i n e l i c i t i n g e x p l o r a t o r y behavior. These he designates 

" c o l l a t i v e " p r o p e r t i e s because they depend on c o l l a t i o n or comparison 

o f stimulus elements appearing simultaneously i n d i f f e r e n t sectors of a 

stimulus f i e l d , or elements t h a t have been perceived at d i f f e r e n t times. 

C o l l a t i v e p r o p e r t i e s include p r o p e r t i e s covered by terms l i k e n o v e l t y , 

v a r i a b i l i t y , and complexity. They are q u a n t i t a t i v e v a r i a b l e s and have 

close connections w i t h i n f o r m a t i o n theory: i n f o r m a t i o n theory concepts, 

f o r example, number o f elements and redundancy, are u s e f u l i n s p e c i f y i n g 

and measuring them; however, these concepts are not adequate f o r a 

complete d e s c r i p t i o n and e x p l a n a t i o n of the c o l l a t i v e v a r i a b l e s . I t may 
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be argued t h a t the common a t t r i b u t e o f the c o l l a t i v e v a r i a b l e s i s t h a t 
they a l l involve unexpectedness, t h a t i s , discrepancy between expectation 
and s t i m u l a t i o n . With reference t o complexity, i t seems t h a t complex 
p a t t e r n s evoke a number of d i s p a r a t e c l a s s i f y i n g or p r e d i c t i v e responses. 
Berlyne ( 1963b) emphasizes t h a t the connotations of the c o l l a t i v e terms 
are d i s t i n c t . Nevertheless, there i s a great deal o f overlap among 
the c o l l a t i v e v a r i a b l e s both i n " r e a l " and i n experimental s i t u a t i o n s : 
f o r instance, the more complex and s u r p r i s i n g a stimulus i s , the more 
l i k e l y i t i s t o be novel. 

Much of Borlyne's research has been focussed on the c o l l a t i v e 

v a r i a b l e of complexity. He ( 1 9 6 0 ) contends t h a t the word complexity, 

i n i t s everyday usage, includes s e v e r a l d i f f e r e n t p r o p e r t i e s ; and t h e r e f o r e 

f i g u r e s have been generated t o sample the v a r i o u s kinds of complexity. 

S p e c i f i c a l l y , two complexity s e r i e s have been constructed: A non-X 

s e r i e s , or lower complexity s e r i e s , composed o f 6 stimulus c a t e g o r i e s , 

A. i r r e g u l a r i t y of arrangement, B. amount of m a t e r i a l , C. h e t e r o g e n e i t y 

o f elements, D. i r r e g u l a r i t y of shape, E. i n c o n g r u i t y , and P. incongruous 

j u x t a p o s i t i o n ( B e r l y n e , 1 9 5 8 a ) » And an X s e r i e s , estimated t o be a 

higher complexity series i n t h a t i t involves more i n f o r m a t i o n , comprising 

3 categories, XA. number of independent u n i t s , XB. asymmetry, and XC. 

random rearrangement (Berlyne, Craw, Salapatek, and Lewis, 1 9 6 3 ) . Within 

each category there are a number o f p a i r s ; each p a i r includes a less 

i r r e g u l a r or less complex (LC) p a t t e r n and a more i r r e g u l a r or more complex 

(MC) p a t t e r n . I n a 19^5 t h e s i s , the f i n d i n g s o f which are described 

by Day ( 1966) and by Berlyne and Peckham ( 1 9 6 6 ) , Day i n d i c a t e s t h a t the 

LC patterns from the non-X c a t e g o r i e s , the MC p a t t e r n s from the non-X 

cat e g o r i e s , the LC pat t e r n s from the X cat e g o r i e s , and the MC p a t t e r n s 

from the X categories form an ascending sequence o f s i g n i f i c a n t l y d i f f e r e n t 
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l e v e l s of complexity. Thus, " s u b j e c t i v e " or judged complexity seems 
t o f o l l o w the o b j e c t i v e c r i t e r i a r e l e v a n t t o i n f o r m a t i o n (Berlyne, 
O g i l v i e , and Parham, 1 9 6 8 ) . 

Day's f i n d i n g supports Berlyne's p o s t u l a t i o n t h a t the common 

pr o p e r t y u n d e r l y i n g the various stimulus categories i s complexity. 

S i m i l a r l y , Berlyne, O g i l v i e , and Parham ( 1 9 6 8 ) had 20 undergraduates 

r a t e some of the p a t t e r n s from both the non-X and the X series on a 9 -

p o i n t complexity scale and subjected the r a t i n g s t o a multidimensional 

s c a l i n g a n a l y s i s . They present a d d i t i o n a l evidonce of a general f a c t o r 

o f complexity: one dimension accounted f o r the g r e a t e r p a r t o f the 

variance, 67.4$>> i n "the complexity r a t i n g s ; and two dimensions covered 

9Yfo of the va r i a n c e . Furthermore, the p r i n c i p a l complexity dimension 

r e f l e c t e d the number o f independent component elements contained i n the 

f i g u r e s . Thus, both amount o f m a t e r i a l and amount o f r e l a t i v e u n c e r t a i n t y 

(one minus redundancy), considered t o be major determinants o f complexity 

(Attneave, 1957; Houston, Garskof, and S i l b e r , 19^5)» are inherent i n 

t h i s dimension. 

Dember and E a r l (1957) d e f i n e a t t e n t i o n as "any behavior, motor 

or perceptual, which has as i t s end-state contact between the organism 

and selected p o r t i o n s of i t s environment" ( p « 9 l ) « I n a d d i t i o n , any 

behavior t h a t i n d i c a t e s i n t e r e s t i n , or p a r t i c u l a r a t t e n t i o n t o , one 

j i o r t i o n , as opposed t o the r e s t , o f the environment can be considered 

e x p l o r a t o r y (Maddi, 1 9 6 1 a ) . Berlyne (1958a) designed an experiment 

t o a s c e r t a i n i f complexity would a f f e c t d u r a t i o n o f a t t e n t i o n i n terms 

of an " o r i e n t i n g response," t h a t i s , an observing response i n v o l v i n g 

r e c e p t o r - o r i e n t i n g movements. Ten male and 10 female undergraduates 

were shown the non-X series o f p a t t e r n s : each p a i r o f f i g u r e s was 

v i s i b l e on a screen f o r 10 seconds; and amount of f i x a t i o n was recorded 
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f o r each f i g u r e o f the p a i r . For every category of complexity, there 
was a s i g n i f i c a n t tendency ( p < . 0 l ) f o r the subjects t o spend more time 
l o o k i n g at the more complex f i g u r e s . Berlyne ( 1 9 5 7 ^ ) also r e p o r t s 
t h a t complexity i n f l u e n c e d the number of times a d u l t subjects pressed 
a key to expose themselves f o r .14 seconds t o t a c h i s t o s c o p i c a l l y 
presented s t i m u l i : number of exposures increased w i t h the same complexity 
v a r i a b l e s . Nevertheless, i n these two experiments, i t i s po s s i b l e t h a t 
the more complex s t i m u l i were looked at longer merely because they took 
longer t o i d e n t i f y , and not because they were more i n t e r e s t i n g . 
Therefore, Berlyne (1958b) repeated the f i r s t experiment, lengthening 
the time each p a i r of f i g u r e s was v i s i b l e on the screen t o 2 minutes. 
The r e s u l t s of t h i s experiment were s i m i l a r t o those of the o r i g i n a l 
one, o f f e r i n g support f o r h i s view t h a t the g r e a t e r a t t e n t i o n t o more 
complex p a t t e r n s does not i m p l i c a t e i d e n t i f i c a t i o n alone, but also 
i m p l i c a t e s " s p e c i f i c " e x p l o r a t i o n or c u r i o s i t y . W i t h i n Berlyne's 
framework, s p e c i f i c e x p l o r a t i o n has the f u n c t i o n o f p r o v i d i n g s t i m u l a t i o n 
from a d e f i n i t e source; i t i s p r i m a r i l y aimed at securing i n f o r m a t i o n 
about one p a r t i c u l a r object or event. 

P o i n t i n g out t h a t there seems t o be a high p o s i t i v e c o r r e l a t i o n 

between s u b j e c t i v e judgments of complexity and o b j e c t i v e measxires o f 

complexity based on i n f o r m a t i o n theory, Leckart and Bakan ( 1 9 6 5 ) n a v e 

i n v e s t i g a t e d the e f f e c t s of the complexity of " r e a l " s t i m u l i on d u r a t i o n 

o f a t t e n t i o n . F i f t y - s i x colour photographs of landscapes, s i n g l e objects, 

and arrays of o b j e c t s were r a t e d by 39 subjects on a 7-point complexity 

s c a l e . The mean r a t i n g s f o r a l l photographs were c a l c u l a t e d , and 10 

s t i m u l i r e p r e s e n t i n g each of the low-, middle-, and high-complexity 

l e v e l s were s e l e c t e d f o r experimental use. These were presented t o 30 

male and female u n i v e r s i t y students who were t e s t e d i n d i v i d u a l l y : a 
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subject was provided w i t h a b u t t o n which changed the s t i m u l i , and 
l o c k i n g time was recorded f o r each photograph. The mean l o o k i n g times 
f o r the low-, middler-, and high-complexity l e v e l s were 7 seconds, 11 
seconds, and 13-3 seconds r e s p e c t i v e l y , i n d i c a t i n g t h a t the judged 
complexity o f the photographs was p o s i t i v e l y r e l a t e d t o a t t e n t i o n . 
Comparisons between the hi g h - and medium-levels and between the medium-
and low-levels showed both d i f f e r e n c e s t o be s i g n i f i c a n t (p=.Ol). Thus, 
the influence of complexity on e x p l o r a t o r y behavior appears t o 
generalize t o more r e a l i s t i c s t i m u l i . Furthermore, the between subjects 
variance was s i g n i f i c a n t (p=«.Ol), r e f l e c t i n g d i v e r s i t y i n i n d i v i d u a l 
l o o k i n g times. 

A novel s t i m u l u s i s e i t h e r one which i s unprecedented i n the 

organism's h i s t o r y , or one which i s d i f f e r e n t from r e c e n t l y experienced 

s t i m u l i (Berlyne, 1 9 6 0 , 1962, 1 9 6 3 b ) . Berlyne ( 1 9 5 8 a ) was also 

i n t e r e s t e d i n the e f f e c t s of st i m u l u s change or r e l a t i v e n o v e l t y on the 

o r i e n t i n g response. The 10 male and 10 female u n i v e r s i t y s u b j e c t s were 

shown p a i r s o f s t i m u l i , c o n s i s t i n g o f p i c t u r e s of animals, f o r 10 seconds 

on a screen; d u r a t i o n of a t t e n t i o n was recorded f o r each f i g u r e . On 

10 consecutive exposures c i t h e r t h e stimulus i n the l e f t or r i g h t p o s i t i o n 

was " r e c u r r i n g " or f a m i l i a r , w h i l e the other stimulus was " v a r y i n g " or 

n o v e l . An a n a l y s i s of the time spent l o o k i n g at the f a m i l i a r and novel 

s t i m u l i i n d i c a t e d t h a t the f i x a t i o n time f o r the v a r y i n g s t i m u l i 

p r o g r e s s i v e l y increased at the expense of the f i x a t i o n time f o r the 

r e c u r r i n g s t i m u l u s . Therefore, complexity and n o v e l t y seem t o have a 

corresponding i n f l u e n c e i n terms o f e l i c i t i n g e x p l o r a t o r y behavior. 

Leckart ( 1 9 6 6 ) has extended t h i s research by implementing 30 

r e a l i s t i c photographs, comprising 10 examples of each of the low-, 

medium-, and high-complexity l e v e l s . During a 10-minute f a m i l i a r i z a t i o n 
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p e r i o d , 3 separate groups, composed of 30 male and 30 female u n i v e r s i t y 
students, received e i t h e r 0 , 10, or 20 seconds o f f a m i l i a r i z a t i o n w i t h 
each of the photographs. V i s u a l e x p l o r a t i o n was then measured i n a free 
l o o k i n g task; t h a t i s , the subject c o n t r o l l e d the d u r a t i o n o f exposure 
o f the s t i m u l i . Consistent w i t h Berlyne's r e s u l t s , f r e e l o o k i n g time 
was d i r e c t l y r e l a t e d t o the complexity of the photographs, and i n v e r s e l y 
r e l a t e d t o t h e i r f a m i l i a r i t y . Again w i t h reference t o the connection 
between no v e l t y and complexity, Eisenman ( l 9 6 8 d ) had 28 male and female 
u n i v e r s i t y undergraduates rank order asymmetrical polygons, 3 each o f 
the 4 - > 1 2 - , and 2 4-sided complexity categories, according t o t h e i r 
n o v e l t y . Novelty tended t o be a l i n e a r f u n c t i o n of complexity: the 
most complex shapes were r a t e d as most novel, the middle complexity 
shapes as intermediate i n n o v e l t y , and the low complexity shapes as 
l e a 3 t novel. So although n o v e l t y and complexity do not have i d e n t i c a l 
meanings, they do appear t o have c e r t a i n common inf l u e n c e s on behavior. 
This supports Berlyne's emphasis on the importance of the c o l l a t i v e 
stimulus p r o p e r t i e s . 

Comparable r e s u l t s w i t h the c o l l a t i v e v a r i a b l e s have been 

demonstrated i n experiments w i t h c h i l d r e n . Friedman (1972b) presented 

3 groups, each composed of 40 newborn i n f a n t s ranging i n age from 17 t o 

96 hours, w i t h a r e c u r r i n g v i s u a l t a r g e t , e i t h e r a 2x2 or 12x12 checker

board p a t t e r n , or w i t h a series o f v a r y i n g p a t t e r n s . There was no 

d i f f e r e n c e i n viewing time between the 2 groups o f i n f a n t s exposed t o 

the r e p e t i t i o n s of the checkerboard t a r g e t s ; i n c o n t r a s t , the group 

r e c e i v i n g the novel pa t t e r n s had a s i g n i f i c a n t l y g r e a t e r (p< . 0 2 5 ) mean 

f i x a t i o n time. I n a r e l a t e d study w i t h a sample of yjr-month-old i n f a n t s , 

Caron and Caron ( 1 9 6 8 ) displayed a continuously v a r y i n g series o f 

s t i m u l i , f o l l o w e d by a sequence o f r e p e t i t i o n s o f e i t h e r a 2x2 or a 12x12 
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checkerboard p a t t e r n , f o l l o w e d by another s e r i e s o f v a r y i n g s t i m u l i . 
W i t h i n both the group r e c e i v i n g the 2x2 or the 12x12 r e c u r r i n g t a r g e t , 
repeated exposure produced s i g n i f i c a n t decrements (p<£.Ol) i n observing 
behavior. However, the magnitude o f the decrement was i n f l u e n c e d by 
the complexity o f the f a m i l i a r p a t t e r n : the d e c l i n e was s i g n i f i c a n t l y 
steeper ( p < . 0 0 l ) i n the group v i e w i n g the 2x2 checkerboard t a r g e t than 
i n the group seeing the 12x12 t a r g e t . Furthermore, both groups manifested 
a s i g n i f i c a n t r i s e (p<.Ol) i n amount of f i x a t i o n d u r i n g the second 
s e r i e s of novel s t i m u l i , suggesting t h a t the preceding decrement was 
not a f u n c t i o n o f e i t h e r general or sensory f a t i g u e . Friedman (1 9 7 2 a ) 
has found t h a t newborn i n f a n t s show a s i m i l a r recovery e f f e c t : t h e r e 
i s a s i g n i f i c a n t increase (p<jOOl) i n f i x a t i o n time when a novel stimulus 
i s introduced a f t e r h a b i t u a t i o n has occurred t o a repeated p a t t e r n . 
Using r e a l i s t i c photographs cut from magazines, Fantz ( 1964 ) r e p o r t s 
t h a t i n f a n t s 2 t o 6 months o l d looked at a r e c u r r i n g p a t t e r n , presented 
f o r 10 successive 1-minute exposure periods, p r o g r e s s i v e l y less than at 
t h e corresponding v a r y i n g p a t t e r n s p a i r e d w i t h i t . For the f a m i l i a r 
photograph, there was a s i g n i f i c a n t decrease ( p < . 0 l ) i n amount o f 
f i x a t i o n from the f i r s t 5 "t° "the l a s t 5 exposure i n t e r v a l s ; the novel 
photograph was viewed longer by 18 o f the 22 i n f a n t s d uring the l a s t 5 
i n t e r v a l s . As p r e v i o u s l y noted, Fantz ( 1 9 6 1 , 1963) ha3 also remarked 
t h a t when 2 e q u a l l y novel p a t t e r n s are displayed simultaneously, the 
more complex f i g u r e i s g e n e r a l l y f i x a t e d longer. Thus, i t seems 
reasonable t o argue t h a t c o l l a t i v e p r o p e r t i e s have s a l i e n t e f f e c t s on 
a t t e n t i o n even i n very young c h i l d r e n . 

Implementing 21 p i c t u r e s o f animals and c h i l d r e n , Leckart, Briggs, 

and K i r k ( 1 9 6 8 ) "played a game" w i t h each of 39 4 - and 5~ y e a r - o l d 

preschool s u b j e c t s . ' By s e l e c t i n g one of 2 windows, the c h i l d was able 
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t o observe the p i c t u r e behind i t f o r 5 seconds: the stimulus behind one 
window was always the same, whereas the stimulus behind the other window 
changed on each t r i a l . A comparison of the f i r s t and l a s t block o f 10 
t r i a l s i n d i c a t e d t h a t the mean number of novel choices s i g n i f i c a n t l y 
increased ( p < . 0 l ) as the f a m i l i a r i t y of the a l t e r n a t e p i c t u r e increased. 
Cantor and Cantor, w i t h both a s e l e c t i o n of black-and-white f i g u r e s from 
the Welsh Figure Preference Test ( 1 9 6 4 a , 1966) and of colour cartoon 
p i c t u r e s ( 1 9 6 4 b ) , have found t h a t 3 - t o 5~ y e a r - o l d c h i l d r e n , g i v e n the 
o p p o r t u n i t y t o p r o j e c t f a m i l i a r i z e d and n o n f a m i l i a r i z e d s t i m u l i , tend 
t o expose the novel m a t e r i a l f o r longer periods o f time. These data 
are consistent w i t h the general f i n d i n g t h a t a d u l t s spend a g r e a t e r 
amount o f time v i e w i n g novel s t i m u l i r e l a t i v e t o f a m i l i a r ones. 

I n an experiment d e a l i n g w i t h complexity, Cantor, Cantor, and 

D i t r i c k s ( 1 9 6 3 ) presented 6 s t i m u l u s t r i a d s , one at a time, t o 31 male 

and 29 female preschool c h i l d r e n , ranging i n age from 3 t o 5 . Each 

stimulus t r i a d , composed of p a t t e r n s considered t o represent low—, 

medium-, and high-complexity l e v e l s , was displayed f o r a 60-second 

i n t e r v a l ; the amount of time the c h i l d f i x a t e d every p a t t e r n was recorded. 

The mean viewing time f o r the h i g h complexity s t i m u l i was s i g n i f i c a n t l y 

g r e a t e r than t h a t f o r both the low complexity s t i m u l i (p < . 0 0 5 ), and f o r 

the medium complexity s t i m u l i ( p < . 0 2 5 ) ; there was no s i g n i f i c a n t 

d i f f e r e n c e between the low and medium means. Faw and Kunnally ( 1 9 6 8 ) 

r e p o r t corresponding r e s u l t s f o r a sample of 19 males, aged 7 t o 13, 

presented w i t h polygons v a r y i n g i n degree of complexity. A l l possible 

p a i r s of s t i m u l i , comprising 2 examples of each o f the 4 - , 1 2 - , and 2 4 -

sided l e v e l s , were shown f o r 10-second periods. Recorded l o o k i n g time 

data i n d i c a t e d t h a t the 2 4-sided f i g u r e s were observed s i g n i f i c a n t l y 

longer than both the 12-sided ( p < . 0 l ) , and the 4-sided f i g u r e s ( p < . 0 0 2 ) . 
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There was no s i g n i f i c a n t d i f f e r e n c e i n the time spent viewing the 4 - or 

the 12-sided f i g u r e s ; however, the researchers p o i n t out t h a t a less 

complex polygon never "dominated" a more complex polygon. Therefore, 

i t seems t h a t c h i l d r e n , as w e l l as a d u l t s , tend t o pay more a t t e n t i o n 

t o more complex m a t e r i a l . With reference t o both n o v e l t y and complexity, 

the r e s u l t s from s t u d i e s w i t h c h i l d r e n i n general r e p l i c a t e the f i n d i n g s 

f o r a d u l t s , suggesting t h a t these v a r i a b l e s have consistent e f f e c t s on 

" s p e c i f i c " e x p l o r a t o r y behavior. 

S p e c i f i c and D i v e r s i v e E x p l o r a t i o n 

Patterns s e l e c t e d from both the non-X and the X complexity s e r i e s 

were presented, one by one, t o 64 u n i v e r s i t y students (Berlyne and Lewis, 

1963). From f r e e l o o k i n g time data, d u r a t i o n of a t t e n t i o n was c a l c u l a t e d 

f o r each p a t t e r n . The mean amount o f e x p l o r a t i o n per f i g u r e was higher 

f o r the more complex (MC) than f o r the l e s 3 complex (LC) f i g u r e s i n a l l 

ca t e g o r i e s , w i t h the exception of XC, random rearrangement. I n t h i s 

category, the mean LC d u r a t i o n was higher, but not s i g n i f i c a n t l y so. 

Berlyne and Lawrence (19^4) s i m i l a r l y r e p o r t t h a t MC a l t e r n a t i v e s tend 

t o be inspected longer. However, Berlyne (1963a) v/as also i n t e r e s t e d 

i n the r e l a t i o n o f e x p l o r a t i o n t o v e r b a l r a t i n g behavior. He i n s t r u c t e d 

one group of 16 undergraduates t o r a t e some of the non-X and X p a t t e r n s 

on a 7-P°int scale of i n t e r e s t i n g n e s s ; another group of 16 students 

r a t e d the s t i m u l i on a 7-point plea3ingness scale. Vlith respect t o 

i n t e r e s t i n g n e s s , there was a s i g n i f i c a n t tendency (p< . 0 5 ) f o r the subjects 

t o r a t e the FiG f i g u r e s higher than the LC f i g u r e s . I n the case of 

pleasingness, 15 of the 16 subjects had higher mean r a t i n g s f o r the LC 

f i g u r e s (p<.Ol). Furthermore, p a t t e r n s i n the higher complexity X 

s e r i e s were regarded as s i g n i f i c a n t l y more i n t e r e s t i n g (p<.Ol), but 

s i g n i f i c a n t l y l e ss p l e a s i n g (pT.Ol) than those i n the non-X s e r i e s . 
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Continuing t h i s l i n e of research, Berlyne and Peckham (1 9 6 6 ) had 
38 u n i v e r s i t y students rat e p a t t e r n s on a 7-point e v a l u a t i v e s c a l e , u g l y -
b e a u t i f u l . Results were graphed i n comparison t o Day's sequence o f 
judged complexity, whereby LC-non-X p a t t e r n s , MC-non-X p a t t e r n s , LC-X 
p a t t e r n s , and KC—X patt e r n s emerged as p r o g r e s s i v e l y more complex classes 
o f m a t e r i a l . The evaluative f u n c t i o n was bimodal, peaking at the LC-
non-X and the LC-X categories. S i m i l a r l y , Day i n d i c a t e s t h a t i n h i s 
study, pleasingness r a t i n g s described a congruent bimodal d i s t r i b u t i o n 
over s u b j e c t i v e complexity. The data from Berlyne's (1963a) experiment 
discussed above, when mean pleasingness r a t i n g s are d e r i v e d f o r each 
category and analyzed i n t h i s f a s h i o n , r e i n f o r c e the general p i c t u r e . 
Day's i n t e r e s t i n g n e s s r a t i n g s were d i s t r i b u t e d i n an i n v e r t e d U-shaped 
curve over judged complexity, reaching a peak at the t h i r d LC-X l e v e l 
o f complexity. Again, an examination of the means from Berlyne's (1963a) 
e a r l i e r experiment 3hows the same or d e r i n g among the 4 classes o f 
m a t e r i a l : mean in t e r e s t i n g n e s s r a t i n g s increase up t o the LC-X l e v e l 
and then decrease. I n a d d i t i o n , Day (1966) has found t h a t f r e e l o o k i n g 
time scores f o l l o w the same c u r v i l i n e a r f u n c t i o n . Therefore, he suggests 
t h a t f i g u r e s are inspected as l o n g as they are i n t e r e s t i n g ; d u r a t i o n 
o f e x p l o r a t i o n may reach a peak and then decline as complexity becomes 
extreme. 

Considered o v e r a l l , these f i n d i n g s support the view t h a t responses 

of i n t e r e s t and p r e f e r e n t i a l responses are d i s t i n g u i s h a b l e . Berlyne 

(1972) p o i n t s out t h a t experimental aesthetics has r e l i e d p r i m a r i l y on 

v e r b a l judgments o f preference or l i k i n g ; and he maintains t h a t non

v e r b a l measures of p r e f e r e n t i a l r e a c t i o n t o v i s u a l s t i m u l i should be 

employed t o supplement such r a t i n g s . However, i t seems necessary t o 

determine e x a c t l y what c o n s t i t u t e s a nonverbal expression of l i k i n g . 
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As pr e v i o u s l y mentioned, I l u t t and KcGrew (19^9) argue t h a t s e l e c t i n g a 

p a r t i c u l a r s timulus t o view again may be a s a t i s f a c t o r y measure o f 

preference. Implementing m a t e r i a l from both non-X and X c a t e g o r i e s , 

Berlyne ( 1963a ) presented the f i g u r e s o f each p a i r , one a f t e r another, 

t o 40 u n i v e r s i t y students; he then requested them t o choose only one 

of the pa t t e r n s t o inspect a second t i m e . More subjects than expected 

made e i t h e r l a r g e or moderately small numbers o f more complex (MC) choices, 

and fewer made intermediate numbers. Berlyne suggests t h a t t h i s tendency 

t o make predominately KC or predominately LC s e l e c t i o n s may r e f l e c t the 

p e r s o n a l i t y d i f f e r e n c e s t h a t have been associated w i t h preference f o r 

complexity or s i m p l i c i t y (e.g., Barron, 1952, 1953a). Furthermore, 

Berlyne and Lewis (1963), using an assortment o f p a i r s from both complexity 

s e r i e s , r e p o r t an average c o r r e l a t i o n of .32 (p<C.Ol) between the 

frequency of choosing t o view the more complex of the 2 s t i m u l i again 

and complexity preference scores on the Barron-Welsh A r t Scale. On the 

other hand, there was a n o n s i g n i f i c a n t average c o r r e l a t i o n o f -.12 

between d u r a t i o n of e x p l o r a t i o n and BW scores. Thus, a tenable hypothesis 

i s t h a t choice behavior involves l i k i n g . Nevertheless, an examination 

of the c o r r e l a t i o n between BW or RA scores and v e r b a l expressions o f 

preference f o r some o f Berlyne's f i g u r e s might be the next step i n the 

attempt t o discover t o what ext e n t a s e l e c t i o n response does i n d i c a t e 

l i k i n g . 

The divergence manifest between responses o f i n t e r e s t and o f 

preference i s also relevant t o Berlyne's (196O, 1963b, 1966) d i s t i n c t i o n 

between " s p e c i f i c " and " d i v e r s i v e " e x p l o r a t i o n . The purpose o f a 

s p e c i f i c e x p l o r a t o r y response i s t o gain access t o a d d i t i o n a l i n f o r m a t i o n 

so t h a t u n c e r t a i n t y w i t h regard t o a p a r t i c u l a r source of i n f o r m a t i o n 

can be reduced; no other source w i l l do i n s t e a d . Such e x p l o r a t i o n 
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appears t o be i m p l i c a t e d i n measures of d u r a t i o n o f a t t e n t i o n and i n 

r a t i n g s of i n t e r e s t . I t would seem t h a t these measures are r e l a t e d t o 

a r o u s a l - r a i s i n g p r o p e r t i e s , i n t h a t more complex p a t t e r n s are u s u a l l y 

both inspected longer and r a t e d more i n t e r e s t i n g . I n c o n t r a s t , d i v e r s i v e 

e x p l o r a t i o n i s not d i r e c t e d towards s t i m u l a t i o n from a s p e c i f i c source, 

but i s r e i n f o r c e d by any source w i t h optimal c o l l a t i v e p r o p e r t i e s ; i t 

has an a f f e c t i v e b a s i s . Berlyne (19^2, 1963b) has remarked t h a t the 

c o l l a t i v e v a r i a b l e s coincide w i t h what are c a l l e d " f o r m a l " or " s t r u c t u r a l " 

f a c t o r s i n the a r t s . "Formal beauty" has been cha r a c t e r i z e d as i n v o l v i n g 

two requirements: the f i r s t o f these i s described by phrases such as 

"maintaining i n t e r e s t , " " h o lding the a t t e n t i o n , " "presenting a challenge;" 

the other requirement i s "making sense," "having a d e f i n i t e s t r u c t u r e , " 

"being coherent." The outcome i s one of " u n i t y i n d i v e r s i t y " which 

i m p l i e s a blend o f p r o p e r t i e s l i k e complexity and ambiguity which increase 

a r o u s a l , and p r o p e r t i e s l i k e order, s i m p l i c i t y , and symmetry which 

moderate aro u s a l . Diversive e x p l o r a t i o n , i m p l i c a t e d i n p r e f e r e n t i a l 

choice measures and r a t i n g s of pleasingness and l i k i n g , appears t o be 

a form o f a e s t h e t i c a c t i v i t y . Although people i n general tend t o s e l e c t 

the less complex p a t t e r n s t o view again, and t o judge such p a t t e r n s as 

more pleasing or b e a u t i f u l , Berlyne (1958a; Berlyne and Peckham, 1966) 

contends t h a t the p r e f e r r e d or o p t i m a l degree o f arousal v a r i e s from 

i n d i v i d u a l t o i n d i v i d u a l depending on p e r s o n a l i t y t r a i t s . 

C o l l a t i v e P r o p e r t i e s as Related t o Arousal 

"A l e v e l o f arousal denotes, roughly speaking, how "wide awake," 

how " a l e r t " or how " a t t e n t i v e " the organism i s " (Berlyne, 1962, p . l 6 o ) . 

What i s the evidence supporting the view t h a t complexity induces arousal? 

According t o Fi3ke and Maddi (1961), impact i s a f u n c t i o n of v a r i e d 

experience, and covaries w i t h a c t i v a t i o n ; and 30 measures of a c t i v a t i o n 
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or arousal may serve as indices of impact. I n a d d i t i o n , f o r an e x t e r n a l 
s t i m u l u s , impact i s hypothesized t o be c l o s e l y l i n k e d t o a t t e n t i o n value. 
Therefore, w i t h i n t h e i r framework, i t i s arguable t h a t Berlyne's r e p o r t s 
o f longer e x p l o r a t i o n times f o r more complex p a t t e r n s i n d i c a t e s t h a t these 
s t i m u l i are associated w i t h g r e a t e r arousal than less complex ones. With 
regard t o measures of arousal, Berlyne, Craw, Salapatek, and Lewis (19^3) 
presented a s e l e c t i o n of pa t t e r n s from the non-X and X series one at a 
tim e , and observed the frequency o f GSRs f o r each f i g u r e . The 53 male 
and 27 female undergraduates were d i v i d e d i n t o two groups: those i n the 
e x t r i n s i c a l l y - r n o t i v a t e d (EM) c o n d i t i o n were i n s t r u c t e d t o pay c a r e f u l 
a t t e n t i o n t o the p a t t e r n s as they would l a t e r undergo a r e c o g n i t i o n t e s t ; 
those i n the n o n - e x t r i n s i c a l l y - m o t i v a t e d (NEM) c o n d i t i o n were t o l d they 
would not be asked any questions about the f i g u r e s . I n the EM group, 
the mean number o f GSRs was higher f o r more complex (MC) pa t t e r n s than 
f o r less complex (LC) p a t t e r n s f o r 7 categories out of the 8 sampled 
(p<.Gi). There were no consistent d i f f e r e n c e s i n the NEK group. Thus, 
when subjects were h i g h l y a t t e n t i v e , there i s some ma n i f e s t a t i o n of more 
ar o u s a l , t h a t i s g r e a t e r incidence of GSRs, w i t h more complex f i g u r e s . 
On the other hand, Bryson and D r i v e r ( 1 9 ^ 9 ) » measuring arousal i n terms 
o f GSR d e f l e c t i o n s , found t h a t f o r a l l the 40 male u n i v e r s i t y students 
t e s t e d , l e v e l o f arousal g e n e r a l l y increased w i t h the complexity o f the 
s t i m u l i . Furthermore, Berlyne and McDonnell ( 1 9 ^ 5 ) » U3ing non-X and X 
m a t e r i a l , observed t h a t MC p a t t e r n s evoked, on the average, more EEG 
desynchronisation than LC ones. 

Using the term "hedonic va l u e " t o include both the reward value of 

a stimulus, judged by i t s capacity t o r e i n f o r c e an instrumental response, 

and preference.for the stimulus, r e f l e c t e d i n v e r b a l e v a l u a t i o n s , Berlyne 

( 1 9 7 0 ) p o s t u l a t e s : "Posit ive hedonic value reaches a maximum w i t h moderate 
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a r o u s a l p o t e n t i a l ... and, then, as a r o u s a l p o t e n t i a l i n c r e a s e s f u r t h e r , 
hedonic value t a k e s on lower and lower p o s i t i v e v a l u e s and f i n a l l y becomes 
n e g a t i v e " (p. 2 8 4 ) . "Arousal p o t e n t i a l " r e f e r s to s t i m u l u s p r o p e r t i e s , 
s u c h as n o v e l t y and complexity, which a f f e c t a r o u s a l l e v e l ; the meaning 
corresponds c l o s e l y to that of P i s k e and Kaddi's (1961) term, impact. 
I f i n d i v i d u a l s e x h i b i t homeostatic behavior i n the attempt to m a i n t a i n 
p r e f e r r e d or optimal l e v e l s of a r o u s a l , i t i s t e n a b l e t h a t changes i n 
a r o u s a l w i l l i n f l u e n c e complexity c h o i c e . With a sample of 33 male and 
31 female undergraduates, Berlyne and Lewis (1963) manipulated a r o u s a l 
i n v a r i o u s ways, and noted the e f f e c t s on a p r e f e r e n t i a l choice t a s k 
i n v o l v i n g non-X and X p a t t e r n s . S p e c i f i c a l l y , the s u b j e c t s were d i v i d e d 
i n t o four groups: one group (MT) i n which a r o u s a l was heightened by a 
memory t e s t a d m i n i s t e r e d before the choice t a s k began; one group ( S E ) i n 
which the s u b j e c t s were t o l d to expect shocks a t the completion of the 
c h o i c e t a s k ; another group (WN) i n which a r o u s a l was i n t e n s i f i e d by white 
n o i s e , considered to be a " n e u t r a l " a r o u s i n g agent, during the c h o i c e t a s k 
and the three corresponding c o n t r o l groups (C) combined f o r d a t a a n a l y s i s . 
GL6R readings confirmed t h a t a r o u s a l was s i g n i f i c a n t l y i n c r e a s e d f o r the 
ViT group (p < . 0 5 ) , f o r the group ( p < . 0 l ) , and f o r the WN group ( p < . 0 l ) ; 
the c o n t r o l group was not a f f e c t e d . The r e s u l t s of a l l o w i n g s u b j e c t s to 
s e l e c t f i g u r e s to view again, a f t e r b r i e f i n i t i a l exposures, show th a t the 
mean number of KG c h o i c e s was g r e a t e r i n the C group than i n the t h r e e 
experimental groups f o r 7 c a t e g o r i e s of the 8 u t i l i z e d , with a t i e f o r 
the remaining category (p< . 0 2 ) . There were no s i g n i f i c a n t d i f f e r e n c e s 
i n number of MC c h o i c e s among the t h r e e experimental groups. T h e r e f o r e , 
i n d i v i d u a l s who are s u b j e c t e d to a r o u s a l - r a i s i n g treatments do seem to 
a l t e r t h e i r b e h a v i o r i n a manner c o n s i s t e n t w i t h a homeostatic theory of 
a r o u s a l . 



9 1 . 

P r o j e c t i n g p a i r s from B e r l y n e ' s non-X and X s e r i e s of 25-second 
i n t e r v a l s , Day and Thomas (19^7) i n v e s t i g a t e d the i n f l u e n c e of a r o u s a l 
on the proportion of the time p e r i o d f o r which the MC a l t e r n a t i v e was 
f i x a t e d . S i x t e e n medical s t u d e n t s were each t e s t e d under two separate 
c o n d i t i o n s : an a r o u s a l - r a i s i n g treatment i n which 10 mg. of d-amphetamine 
were given to the s u b j e c t ; and a placebo-treatment c o n d i t i o n . The 
r e s e a r c h e r s expected t h a t i n c r e a s e d a r o u s a l would decrease a t t e n t i o n to 
the MC f i g u r e s . I n s t e a d , 14 of the 16 s u b j e c t s demonstrated more 
e x p l o r a t i o n of the MC p a t t e r n s w i t h the drug than with the placebo (p<.0l) 
Day and Thomas i n t e r p r e t t h i s d a t a i n terms of a f o r c e d - v e r s u s a f r e e -
c h o i c e s i t u a t i o n . That i s , an a r o u s a l increment may r e s u l t i n more 
vig o r o u s s p e c i f i o e x p l o r a t i o n when the organism has no escape, but i n 
the avoidance of complexity and h i g h l e v e l s o f s t i m u l a t i o n whenever 
p o s s i b l e . 

Relevant to the r e s e a r c h on a r o u s a l , B e r l y n e and C r o z i e r ( 1 9 7 1 ) 

have a l s o found t h a t the amount of v i s u a l s t i m u l a t i o n immediately p r e 

c e d i n g a choice t a s k modifies complexity s e l e c t i o n . I n one experiment, 

2 male and 22 female u n i v e r s i t y s t u d e n t s underwent a s u c c e s s i o n of 3 

s e l e c t i o n phases, comprising 50 t r i a l s each; a s e p a r a t e p a i r o f s t i m u l i 

was implemented f o r every block of 50 t r i a l s . These s e t s of s t i m u l i 

c o n s i s t e d of a v e r y simple f i g u r e p a i r e d with a v e r y complex one: 1. an 

LC f i g u r e from category C, h e t e r o g e n e i t y of elements, and an MC f i g u r e 

from category XC, random rearrangement; 2 . another LC f i g u r e from 

category C, and an MC f i g u r e from category XA, number of independent u n i t s 

and 3 . a 4-sided polygon p a i r e d w i t h a 160-sided polygon. On each t r i a l , 

the s u b j e c t ' s t a s k was to choose between p r e s s i n g the key which exposed 

the l e s s complex p a t t e r n or the key which exposed the more complex p a t t e r n 

on a s c r e e n . I n a d d i t i o n , the key corresponding to the MC p a t t e r n was 
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a l t e r n a t e d from one s e l e c t i o n phase to the next, which Berlyne and 
C r o s i e r contend i 3 a more r i g o r o u s t e s t of c h o i c e b e h a v i o r . livery key 
p r e s s p r o j e c t e d the appropriate p a t t e r n f o r 1.5 seconds; between the 
disappearance of the f i g u r e and the buzzer s i g n a l l i n g another key p r e s s , 
t h e r e were 3 . 5 seconds of near d a r k n e s s . The s u b j e c t s showed a s i g n i f i c a n t 
tendency (p-c .001) to seek exposure to the HC p a t t e r n s , both when each 
s t i m u l u s p a i r was analyzed s e p a r a t e l y and when a l l p a i r s were c o n s i d e r e d 
t o g e t h e r . Furthermore, f o r each choice phase, the number of KC s t i m u l i 
s e l e c t e d i n c r e a s e d s i g n i f i c a n t l y (p<.Ol) over the block of t r i a l s . 
With another sample of 12 males and 12 females, e v e r y phase was preceded 
by one of 3 p o s s i b l e prechoice c o n d i t i o n s . When a 3-second p r o j e c t i o n 
o f the 2 p a t t e r n s , from which the l a t e r s e l e c t i o n could be made, was seen 
befo r e each key p r e s s , a s i g n i f i c a n t tendency (p< . O 0 l ) to choose a 5~ 
second view of the MC a l t e r n a t i v e emerged. Thus, monotony and f a m i l i a r i t y 
produce an e f f e c t which i s s i m i l a r to the one found i n the f i r s t experiment. 
However, when a coloured p i c t u r e o f a t o u r i s t a t t r a c t i o n was d i s p l a y e d 
f o r 3 seconds before each response, the number of KC was s i g n i f i c a n t l y 
d e c r e a s e d . There was an even l a r g e r r e d u c t i o n when a d i f f e r e n t coloured 
p i c t u r e preceded every c h o i c e . I n other words, i t appears t h a t the 
g r e a t e r the p r e c h o i c e d e p r i v a t i o n of s t i m u l a t i o n , the more l i k e l y an 
i n d i v i d u a l w i l l be to s e l e c t c omplexity. B e r l y n e and C r o z i e r conclude: 
" I t i s as i f t h e r e were a homeostatic mechanism keeping the average input 
of information f a i r l y s t a b l e over q u i t e short p e r i o d s " (p.245)* 

I n a study designed to examine the i n f l u e n c e of f a m i l i a r i t y on 

c h i l d r e n ' s s e l e c t i o n responses, E n d s l e y {'[Sol) p r e s e n t s evidence which i s 

i n t e r p r e t a b l e i n terms of such a homeostatic mechanism. S p e c i f i c a l l y , 

he manipulated f a m i l i a r i t y by a l l o w i n g 4 groups, each composed of 6 male 

and 6 female 3 - to 5~ y e a r - o l d p r e s c h o o l c h i l d r e n , e i t h e r 0 , 1 , 3 f or 5 
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minutes to p l a y w i t h one of 2 s e t s of t o y s . During a subsequent t e s t i n g 
s e s s i o n , the s u b j e c t s were per m i t t e d to s e l e c t , f o r f u r t h e r p l a y , e i t h e r 
the f a m i l i a r i z e d s e t of toys or a s e t not p r e v i o u s l y exposed. The data 
show that a l l 36 of the c h i l d r e n , who had r e c e i v e d f a m i l i a r i z a t i o n , chose 
the novel toys on the f i r s t t e s t t r i a l . I n a d d i t i o n , the number of 
times the novel s e t was s e l e c t e d over the 10 t r i a l s i n c r e a s e d as a f u n c t i o n 
of amount of p r e c h o i c e f a m i l i a r i z a t i o n . Regarding n o v e l t y as a c o l l a t i v e 
p roperty capable of r a i s i n g a r o u s a l ( B e r l y n e , ]$62) 1963b) , a t e n a b l e 
hypothesis i 3 t h a t the s u b j e c t s were responding i n a manner c o n s i s t e n t with 
m a i n t a i n i n g a s t a b l e l e v e l of a r o u s a l or incoming inform a t i o n . 

With the 3 a m e 3 p a i r s of p a t t e r n s used i n the r e s e a r c h on prechoice 

v i s u a l s t i m u l a t i o n , Berlyne (1 9 7 1) has extended h i s i n v e s t i g a t i o n to the 

e f f e c t s of l e v e l of prechoice a u d i t o r y s t i m u l a t i o n on v i s u a l complexity 

c h o i c e . Nine male and 15 female undergraduates experienced one of 3 

c o n d i t i o n s d u r i n g each s e l e c t i o n phase: s i l e n c e , white n o i s e , or v a r y i n g 

e x c e r p t s from a recorded s t o r y preceded every key p r e s s . No d i f f e r e n c e 

was d i s c l o s e d between the white n o i 3 e and the s i l e n c e treatments; the 

p r o p o r t i o n of more complex (l>!C) c h o i c e s corresponded to those found both 

a f t e r the darkness c o n d i t i o n , and a f t e r exposure to the p a t t e r n s t h a t 

r e p e a t e d l y f o l l o w e d the s e l e c t i o n response ( B e r l y n e and C r o z i e r , 1 9 7 l ) » 

On the other hand, the mean number of MC cho i c e s was s i g n i f i c a n t l y 

lower (p< . 0 l ) f o r the s t o r y t r e a t m e n t . However, white noise has been 

shown to i n c r e a s e a r o u s a l , at l e a s t i n terms of GSR d e f l e c t i o n s ( B e r l y n e 

and Lewi3, 19^3) • Therefore, B e r l y n e suggests t h a t perhaps i t i s not 

a r o u s a l , but r a t h e r the prechoice l e v e l of " e x t e r o c e p t i v e i n f o r m a t i o n 

p r o c e s s i n g " which i n f l u e n c e s the s e l e c t i o n of more complex m a t e r i a l . 

Thus, i t may be t h a t information p r o c e s s i n g i n c r e a s e s a r o u s a l , but an 

a r o u s a l increment does not n e c e s s a r i l y denote in f o r m a t i o n p r o c e s s i n g . 
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Two a d d i t i o n a l p i e c e s of evidence should be mentioned i n the pre s e n t 
c o n t e x t . F i r s t of a l l , i n an e a r l i e r experiment, B e r l y n e and Lewis (19^3) 
r e p o r t e d t h a t white noise did decrease the p r o b a b i l i t y of more complex 
s e l e c t i o n s i n a p r e f e r e n t i a l choice t a s k . Secondly, r e s e a r c h on 
long-term sensory and pe r c e p t u a l d e p r i v a t i o n has drawn a t t e n t i o n to the 
d i s t i n c t i o n between c o r t i c a l a r o u s a l , as measured by the EEC, and auto
nomic a r o u s a l , as r e f l e c t e d , f o r example, i n a GSR index: " C o g n i t i v e 
( c o r t i c a l ) a r o u s a l may vary independently of a f f e c t i v e (autonomic) 
a r o u s a l " (Zuckerman, 19^9* P » 4 3 0 ) . So the d a t a w i t h regard to the 
consequences of amount of prechoice s t i m u l a t i o n on d e p r i v a t i o n are not 
unequivocal. N e v e r t h e l e s s , i t i s arguable t h a t the degree of complexity 
p r e f e r r e d w i l l be determined more by l e v e l of c o r t i c a l a r o u s a l than by 
l e v e l of autonomic a r o u s a l . 
C u r i o s i t y and C r e a t i v i t y 

I n g e n e r a l , the r e s e a r c h on c u r i o s i t y and e x p l o r a t i o n has demonstrated 

t h a t the c o l l a t i v e p r o p e r t i e s have c e r t a i n c o n s i s t e n t e f f e c t s on 

beha v i o r . However, as Langevin (1971) emphasizes, c u r i o s i t y may a l s o 

be viewed as a p e r s o n a l i t y t r a i t : "Thus, while any novel event may induce 

e x p l o r a t o r y behavior i n a l a r g e number of i n d i v i d u a l s , a h i g h l y c u r i o u s 

person would be expected to show g r e a t e r i n t e r e s t i n seeking new e x p e r i 

ences and/or i n e x p l o r i n g s t i m u l i a t g r e a t e r l e n g t h than a l e s s c u r i o u s 

person" ( p . 3 6 l ) . Furthermore, Day (1968a) suggests t h a t the r e l a t i o n 

between the two concepts of c u r i o s i t y and c r e a t i v i t y may be best approached 

by " f o l l o w i n g through the hyp o t h e s i s t h a t c r e a t i v e persons p r e f e r e n v i r o n 

ments c h a r a c t e r i s e d "by high l e v e l s of c o l l a t i v e v a r i a b i l i t y " ( p . 4 8 7 ) » 

He (1968b; Day and Langevin, 1969) n a s developed the S p e c i f i c C u r i o s i t y 

T e s t , which i n v o l v e s p r o j e c t i n g a s e l e c t i o n o f p a t t e r n s from B e r l y n e ' s 

non-X and X complexity s e r i e s , one by one, f o r 5 seconds on a s c r e e n ; 
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the s u b j e c t ' s t a s k i s to evaluate h i s degree of i n t e r e s t i n each f i g u r e 
on a 7-point s c a l e . Although Day (1966) has found t h a t r a t i n g s of 
i n t e r e s t d e s c r i b e an i n v e r t e d U-shaped f u n c t i o n over judged complexity, 
peaking a t the t h i r d LG-X category, he (1968b) a l s o observes t h a t l a r g e 
i n d i v i d u a l d i f f e r e n c e s u n d e r l i e t h i s group c u r v e . On the b a s i s of the 
S p e c i f i c C u r i o s i t y T e s t , a s u b j e c t i s as s i g n e d a "pe r c e p t u a l s p e c i f i o 
c u r i o s i t y " s c o r e : a high l e v e l of pe r c e p t u a l s p e c i f i c c u r i o s i t y i s 
manifested i n high r a t i n g s f o r the most complex p a t t e r n s coupled w i t h 
low r a t i n g s f o r the simple p a t t e r n s . 

I n a number o f s t u d i e s w i t h high school s u b j e c t s , ranging i n age 

from 12 to 16, Day (1968b) has examined some of the c o r r e l a t e s o f the 

S p e c i f i c C u r i o s i t y T e s t . With a Bample of 112 s t u d e n t s , he r e p o r t s t h a t 

IQ, as measured by the Dominion Group T e s t , was s i g n i f i c a n t l y c o r r e l a t e d 

(p<.Ol) with end-of-term examination marks i n ev e r y school s u b j e c t ; i n 

c o n t r a s t , the index of p e r c e p t u a l s p e c i f i c c u r i o s i t y d i d not c o r r e l a t e 

e i t h e r with IQ ( r = . 0 1) or with any of the school grades. The d a t a from 

another group of 429 s u b j e c t s s i m i l a r l y showed no r e l a t i o n s h i p between 

the S p e c i f i c C u r i o s i t y Test and IQ ( r = . 0 1 ) . However, a p o s i t i v e 

c o r r e l a t i o n of .14 (p < . 0 l ) was found between p r e f e r e n c e f o r complexity on 

the Barron-Welsh A r t S c a l e and p e r c e p t u a l s p e c i f i c c u r i o s i t y s c o r e s . With 

an a d d i t i o n a l 247 s t u d e n t s , a c o r r e l a t i o n of . 22 ( p c . O l ) emerged between 

the BW s c a l e and the s p e c i f i c c u r i o s i t y measure. Thus, there appears 

to be Gome connection between c r e a t i v i t y , i n terms of preference f o r 

complexity, and c u r i o s i t y , as r e f l e c t e d i n an i n t e r e s t response; however, 

the reported c o r r e l a t i o n s are q u i t e low. Berlyne and Lewis (1963) found 

a c o r r e l a t i o n of . 32 (p^.Ol) between BW s c o r e s and a measure of d i v e r s i v e 

c u r i o s i t y , t h a t i s , s e l e c t i n g the more complex of two s t i m u l i to i n s p e c t 

a second time. N e v e r t h e l e s s , as a l r e a d y suggested, the r e s e a r c h d e a l i n g 
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w i t h the r e l a t i o n s h i p between c r e a t i v i t y and c u r i o s i t y would r e s t on a 
b e t t e r b a s i s i f the degree of c o r r e l a t i o n between v e r b a l p r e f e r e n c e 
responses to some of Ber l y n e ' s f i g u r e s and s c o r e s or the BV/ or RA was 
e s t a b l i s h e d . 
Overview 

I n an a n a l y s i s of the l i t e r a t u r e on c r e a t i v i t y appearing i n the 

p s y c h o l o g i c a l j o u r n a l s between 1956 and 19^5» Smith (1968) notes t h a t 31 

d i f f e r e n t instruments or procedures were employed to measure c r e a t i v i t y 

i n the 105 a r t i c l e s sampled. As a r e s u l t , one of h i 3 c o n c l u s i o n s i s that 

" p h i l o s o p h i c a l i n c o n s i s t e n c y e x i s t s between r e s e a r c h e r s concerning how 

be s t to measure f a c t o r s of c r e a t i v i t y , with r e l a t i v e l y l i t t l e e x p l i c i t 

a t t e n t i o n being given to e v a l u a t i n g the v a l i d i t y and r e l i a b i l i t y o f e x i s t i n g 

instruments " (p. 6 8 9 ) . The r e s e a r c h with t h r e e i n d i c e s , the RA, random 

polygons, and B e r l y n e ' s f i g u r e s , comprising s t i m u l i v a r y i n g along the 

complexity dimension, has been d i s c u s s e d i n t h i s c h a p t e r . I n the f i r s t 

c h a p t e r , i t was argued t h a t the RA s c a l e , purported to r e f l e c t both 

s i m p l i c i t y — c o m p l e x i t y p r e f e r e n c e and a corresponding p e r s o n a l i t y dimension 

of s i m p l i c i t y — c o m p l e x i t y , i s an index of s e l f - a c t u a l i z i n g c r e a t i v e n e s s . 

An important concern of t h i s study i s to examine the p a t t e r n of c o r r e l a t i o n s 

among v e r b a l e x p r e s s i o n s of p r e f e r e n c e to the t h r e e complexity measures: 

i t i s hypothesized t h a t p r e f e r e n c e f o r complexity w i l l be c o n s i s t e n t w i t h i n 

i n d i v i d u a l s ; t h a t i s , there w i l l be p o s i t i v e r e l a t i o n s among the sco r e s 

on the three measures. Such a p a t t e r n of c o r r e l a t i o n s would o f f e r support 

f o r two r e l a t e d c o n t e n t i o n s : 1, the RA s c a l e does i n d i c a t e a preference 

f o r complexity; 2. there i s a g e n e r a l f a c t o r of preference f o r complexity. 

Relevant to the emphasis on c o n s i s t e n c y , Knapp and E h l i n g e r (1962) 

p r e s e n t evidence from a study of p r e f e r e n c e , i n v o l v i n g 32 male and 28 female 

u n i v e r s i t y s t u d e n t s , t h a t there a r e two d i s t i n c t i v e s t y l i s t i c c o n s i s t e n c i e s 
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a c r o s s three m o d a l i t i e s of a e s t h e t i c a p p r e c i a t i o n , a r c h i t e c t u r e , music, 
and a b s t r a c t p a i n t i n g . The f i r s t g e n e r a l p r e f e r e n c e s t y l e i m p l i c a t e d 
r e s t l e s s and t r o u b l e d music, t u r b u l e n t and d i f f u s e a b s t r a c t a r t , and 
c u r v i l i n e a r a r c h i t e c t u r a l forms. The second s t y l e combined a l i k i n g 
f o r mediative and n o s t a l g i c music, a d i s l i k e of a b s t r a c t a r t , and a 
pref e r e n c e f o r more s t a b l e a r c h i t e c t u r a l s t r u c t u r e s . C o n t r a s t i n g the 
dynamism of the f i r s t c o n s t e l l a t i o n w i t h i t s n e u r o t i c overtones t o the 
sober and calm q u a l i t i e s of the second, Knapp and E h l i n g e r suggest t h a t 
such s t y l i s t i c c o n s i s t e n c i e s i n d i c a t e t h a t a e s t h e t i c p r e f e r e n c e i s "a 
s u b t l e y e t p e n e t r a t i n g r e v e l a t i o n of the temperamental and m o t i v a t i o n a l 
a t t r i b u t e s of the i n d i v i d u a l " ( p . 6 l ) . The point to be drawn, f o r the 
purposes of t h i s r e s e a r c h , i s t h a t i t w i l l be more reasonable to argue 
t h a t s i m p l i c i t y — c o m p l e x i t y p r e f e r e n c e r e f l e c t s an u n d e r l y i n g s i m p l i c i t y — 
complexity p e r s o n a l i t y dimension i f there i s c o n s i s t e n c y of p r e f e r e n c e 
a c r o s s the v a r i o u s measures. I t seems n e c e s s a r y to c l a r i f y t h i s i s s u e 
i n the attempt to d i s c o v e r i f p r e f e r e n c e f o r complexity i s , i n f a c t , 
a m a n i f e s t a t i o n of s e l f - a c t u a l i z i n g c r e a t i v e n e s s . 
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CHAPTER I I I . 

Complexity P r e f e r e n c e i n an E d u c a t i o n a l l y Subnormal Sample 

I t has been argued t h a t although a t h r e s h o l d l e v e l of i n t e l l i g e n c e 

i s a n e c e s s a r y c o n d i t i o n f o r great-achievement c r e a t i v i t y , an i n d i v i d u a l 

may manifest s e l f - a c t u a l i z i n g c r e a t i v i t y , i n v o l v i n g the development of 

h i s p o t e n t i a l , r e g a r d l e s s of IQ l e v e l . I n t h i s chapter, some r e s e a r c h 

d e a l i n g with the r e l a t i o n between the three complexity i n d i c e s and an 

i n t e l l i g e n c e measure w i l l be d e s c r i b e d . E s s e n t i a l l y t h r e e q u e s t i o n s are 

i n v e s t i g a t e d : 

1. Are the t h r e e complexity i n d i c e s , hypothesized t o r e f l e c t s e l f -

a c t u a l i z i n g c r e a t i v i t y , v i a b l e f o r use with an e d u c a t i o n a l l y subnormal 

(ESN) sample? 

2. W i l l these measures show p o s i t i v e i n t e r c o r r e l a t i o n s w i t h such a sample? 

3. Are the measures r e l a t e d t o an i n t e l l i g e n c e measure? 

Relevant t o c r e a t i v i t y d e f i n e d i n terms o f di v e r g e n t t h i n k i n g , 

G u i l f o r d (19591") has emphasized t h a t none of the i n d i v i d u a l primary 

a b i l i t i e s are unique to the c r e a t i v e person. R a t h e r , he contends t h a t 

a l l persons p o s s e s s the s e v e r a l a b i l i t i e s i n d i f f e r i n g degrees s i n c e the 

a b i l i t i e s are c o n t i n u o u s l y d i s t r i b u t e d v a r i a b l e s . C o n s i s t e n t w i t h t h i s 

view, Day (1968a) p o i n t s out t h a t " i f we want t o use the concept of 

c r e a t i v i t y to measure and d i r e c t e d u c a t i o n a l programs, the approach must 

be taken t h a t c r e a t i v e production i s not the p r e r o g a t i v e only of unique 

i n d i v i d u a l s but i s a p o t e n t i a l c h a r a c t e r i s t i c which i s normally d i s t r i b u t e d 

over the whole p o p u l a t i o n and can be nurtured and developed under optimal 

c o n d i t i o n s " (p. 4 8 8 ) . 

Within the pro d u c t - o r i e n t e d framework, T i s d a l l (1962) notes t h a t 

m e n t a l l y r e t a r d e d i n d i v i d u a l s w i l l never make v a l u a b l e c r e a t i v e advancements 

however, he ma i n t a i n s t h a t "the p o s s i b l e e x i s t e n c e of any t r a i t which may 
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c o n t r i b u t e to t h e i r maximum development warrants examination" ( p . 3 7 ) . 
With the focus on e d u c a t i o n a l c o n d i t i o n s , he has compared the performances 
of normal c h i l d r e n and of educable mentally r e t a r d e d (EMR) c h i l d r e n , t h a t 
i s c h i l d r e n w i t h S t a n f o r d - B i n e t s c o r e s w i t h i n the 60 to 85 range, on 
a b a t t e r y of T o r r a n c e ' s c r e a t i v i t y t e s t s . S p e c i f i c a l l y , 3 v e r b a l and 3 
nonverbal c r e a t i v e p r o d u c t i v i t y measures were a d m i n i s t e r e d to 3 groups of 
c h i l d r e n : 27 c h i l d r e n (N group) of normal i n t e l l i g e n c e ; 39 EKR c h i l d r e n 
(E group) i n s p e c i a l c l a s s e s geared to t h e i r p a r t i c u l a r needs; and 32 
E M c h i l d r e n (C group) i n r e g u l a r c l a s s e s . There were no d i f f e r e n c e s 
among the 3 groups on the combined nonverbal o r i g i n a l i t y and e l a b o r a t i o n 
s c o r e s . For each of the 3 combined v e r b a l s c o r e s of o r i g i n a l i t y , f l u e n c y , 
and f l e x i b i l i t y , the means of the N and E groups were s i g n i f i c a n t l y higher 
than the means of the C group; no s i g n i f i c a n t d i f f e r e n c e s emerged between 
the N and E groups on the v e r b a l measures. T i s d a l l a t t r i b u t e s t h i s 
s u p e r i o r i t y of the EMR c h i l d r e n i n s p e c i a l c l a s s e s to the encouragement 
which they are g i v e n to formulate and express t h e i r i d e a s . 

I n r e l a t e d r e s e a r c h , Smith (1 9 ^ 5 1 1967) implemented a s e l e c t i o n of 

both v e r b a l and nonverbal d i v e r g e n t - t h i n k i n g t e s t s w i t h 2 samples of 

s u b j e c t s : 1. 48 1 0 - y e a r - o l d EMR c h i l d r e n , t h a t i s c h i l d r e n who s c o r e d 

below 80 on the Kuhlman-Anderson I n t e l l i g e n c e T e s t , i n r e g u l a r c l a s s e s ; 

2 . a sample of 48 c h i l d r e n with normal IQs between 90 and 120, matched 

on the b a s i s of sex, r a c e , socio-economic s t a t u s , and school and classroom 

s e t t i n g with the EMR c h i l d r e n . The data from the t e s t s , when s c o r e d f o r 

v a r i o u s f a c t o r s such as f l u e n c y , f l e x i b i l i t y , and o r i g i n a l i t y , i n d i c a t e d 

t h a t the normal c h i l d r e n exceeded (p< . 0 5 ) the m e n t a l l y r e t a r d e d c h i l d r e n 

on 12 of the 14 v e r b a l f a c t o r s . On the other hand, no d i f f e r e n c e s were 

found between the 2 groups on the 7 nonverbal f a c t o r s . With r e g a r d to 

v e r b a l c r e a t i v i t y , the divergence between the 2 groups may be e x p l a i n a b l e 
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i n terms of i n t e l l e c t u a l d i f f e r e n c e s . N e v e r t h e l e s s , Smith (19^7) concludes 
"... to a t t r i b u t e the l a c k of mani f e s t c r e a t i v e thought to i n t e l l e c t u a l 
r e t a r d a t i o n alone may be i n a p p r o p r i a t e , s i n c e educable mentally r e t a r d e d 
c h i l d r e n are o f t e n a s s o c i a t e d w i t h s o c i a l c i r c u m s t a n c e s which a r e i n h i b i t i n g 
h i g h l y s t r u c t u r e d , t h r e a t e n i n g , and r i g i d . Such an environment i s 
thought to s t i f l e c r e a t i v e thought" ( p . 5 7 5 ) « The r e s u l t s of the study 
by T i s d a l l ( 1 9 6 2 ) , i n which EMR c h i l d r e n i n s p e c i a l c l a s s e s performed 
b e t t e r than EMR c h i l d r e n i n r e g u l a r c l a s s e s r o f f e r support f o r t h i s 
i n t e r p r e t a t i o n . 

I n a d d i t i o n , Rouse (19^5) p r e s e n t s evidence which demonstrates t h a t 

r e t a r d e d s u b j e c t s b e n e f i t from c r e a t i v i t y t r a i n i n g . She worked w i t h 78 

7 - to 17 - y e a r - o l d r e t a r d e d c h i l d r e n , with an IQ range of 58 "to 8 1 , 

e n r o l l e d i n s p e c i a l c l a s s e s . These s u b j e c t s were f i r s t p r e t e s t e d on 

Tor r a n c e ' s v e r b a l Product Improvement T e s t and nonverbal C i r c l e s T e s t , 

each scored f o r f l u e n c y , f l e x i b i l i t y , o r i g i n a l i t y , and e l a b o r a t i o n . 

F o r t y - s e v e n c h i l d r e n from 5 of "the c l a s s e s then s e r v e d as experimental 

s u b j e c t s and underwent 30 c o n s e c u t i v e l e s s o n s designed to f o s t e r c r e a t i v e ' 

t h i n k i n g a b i l i t i e s : the e s s e n t i a l c h a r a c t e r i s t i c of the t r a i n i n g s e s s i o n s 

was p r a c t i c e i n the e x p r e s s i o n of ide a s without f e a r of c r i t i c i s m . The 

31 c o n t r o l s u b j e c t s i n the ot h e r 5 c l a s s e s d i d not r e c e i v e any t r a i n i n g . 

P o s t - t e s t r e s u l t s w i t h the same v e r b a l and nonverbal measures i n d i c a t e d 

t h a t i n comparison w i t h the c o n t r o l group, the experimental s u b j e c t s 

s i g n i f i c a n t l y improved t h e i r performance on a l l the f a c t o r s , with g r e a t e r 

g a i n s shown i n the v e r b a l a r e a s . 

Although the t e s t s used i n the r e s e a r c h on c r e a t i v i t y i n r e t a r d e d 

c h i l d r e n have been of the d i v e r g e n t - t h i n k i n g v a r i e t y , the g e n e r a l approach 

seems to be one which emphasizes s e l f - a c t u a l i z a t i o n . T h e r e f o r e , i n the 

study to be d e s c r i b e d , the res p o n s e s of ESN c h i l d r e n to p r e f e r e n c e - f o r -
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complexity measures, which are hypothesized to be c l o s e l y r e l a t e d to the 
s e l f - a c t u a l i z i n g view of c r e a t i v i t y , w i l l be i n v e s t i g a t e d . 
P e s c r i p t i o n _ of_ Egjj_C_hi 1 dyen 

C h i l d r e n c l a s s i f i e d as e d u c a t i o n a l l y subnormal have IQS f a l l i n g 

w i t h i n the $0 to 70 range. They are educable i n t h a t they can be t r a i n e d 

t o read and w r i t e . However, they are by d e f i n i t i o n s l o w - l e a r n i n g c h i l d r e n , 

and t h e r e f o r e are taught i n s c h o o l s with c u r r i c u l a a d j u s t e d to t h e i r 

p a r t i c u l a r requirements. Mr. Mooney, the headmaster of the Durham Day 

School from which the ESN c h i l d r e n were s e l e c t e d f o r t h i s r e s e a r c h , 

i n d i c a t e d t h a t most emphasis was put on g i v i n g the c h i l d r e n p r a c t i c e i n 

the " s o c i a l s k i l l s . " T h i s term i s meant to cover both the conventions 

of s o c i a l i n t e r a c t i o n and a l s o such everyday a c t i v i t i e s as p l a n n i n g meals, 

s e t t i n g a t a b l e , h a n d l i n g money, u s i n g p u b l i c t r a n s p o r t , and o r d e r i n g food 

i n r e s t a u r a n t s . 

Method 

Subject 

F i f t y - t h r e e male and female students from the Durham Day S chool, a 

s c h o o l f o r ESN c h i l d r e n , served as s u b j e c t s . There were 16 11- to 13-

y e a r - o l d s , 13 14- y e a r - o l d s , 11 1 5 - y e a r - o l d s , and 13 16- y e a r - o l d s ; 

t h e i r mental ages v a r i e d from 6 . 75 "to 11 . 7 0 . 

Procedure 

The s u b j e c t s were t e s t e d i n d i v i d u a l l y i n a room assig n e d f o r the 

study. They were t o l d that E was i n t e r e s t e d i n the types of p i c t u r e s 

people l i k e d and asked to s t a t e t h e i r p r e f e r e n c e s ; however, E marked 

t h e i r answer s h e e t s f o r them. The RA was a d m i n i s t e r e d f i r s t , f o l l o w e d 

by the Random Polygon measure, and then B e r l y n e ' s F i g u r e s . 

M a t e r i a l s 

I . RA 

The 60 f i g u r e s making up the R e vised A r t S c a l e (RA) of the Welsh 
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F i g u r e P r e f e r e n c e T e s t were p r e s e n t e d one by one. On t h i s measure, the 
s u b j e c t ' s t a s k i s to i n d i c a t e whether he l i k e s or d i s l i k e s a f i g u r e . 
A score of 1 i s g i v e n f o r each of the 30 complex items which the i n d i v i d u a l 
l i k e s and f o r each of the 30 simple items he d i s l i k e s . That i s , a high 
s c o r e i s i n the d i r e c t i o n of high complexity p r e f e r e n c e , w i t h a p o s s i b l e 
range of 0 to 6 0 . 

I I . Random Polygons 

As the b i p o l a r f a c t o r of the RA has been i n t e r p r e t e d to r e f l e c t 

s i m plicity-symmetry—complexity-asymmetry, i t was decided to i n c l u d e both 

symmetrical and asymmetrical shapes. The symmetrical polygons implemented 

were the 3 B i r k h o f f shapes used by Eisenman: one example of each of the 

4 - , 8 - , and 1 0-sided complexity l e v e l s . A s e l e c t i o n of 18 asymmetrical 

polygons, c o m p r i s i n g 3 examples o f each of the 4 - i 6 - , 8 - , 1 2 - , 1 6 - , and 

2 4-sided complexity l e v e l s , was tak e n from Vanderplas and G a r v i n (1 9 5 9 ) • 

A l l f i g u r e s were on 4 i n . by ^in. c a r d s ; each s t i m u l u s was b l a c k on a 

white ground. The 21 polygons were d i s p l a y e d one by one i n a random 

sequence; the s u b j e c t was i n s t r u c t e d to respond e i t h e r " l i k e " or "don't 

l i k e " to every f i g u r e . 

Four s c o r e s were d e r i v e d from an individual's responses: 

1. Mean. C a l c u l a t e d by averaging the number of p o i n t s on the polygons 

the s u b j e c t l i k e d , t h i s was the p r i n c i p a l p r e f e r e n c e - f o r - c o m p l e x i t y score 

on the Random Polygon measure. I t was c o n s i d e r e d to be an i n d i c a t i o n 

of the s u b j e c t ' s p r e f e r r e d or optimal amount of complexity. 

2 . Standard D e v i a t i o n . Again based only on the polygons the i n d i v i d u a l 

l i k e d , t h i s s c o r e r e f l e c t e d the width of h i s complexity-choice range. 

3 . Number of symmetrical polygons the s u b j e c t l i k e d . 

4 . Number of asymmetrical polygons the s u b j e c t l i k e d . The l a t t e r 2 

s c o r e s were added to the data a n a l y s i s i n order to provide some information 
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on symmetry—asymmetry p r e f e r e n c e . 
I I I . B e r l y n e ' s F i g u r e s 

P a i r s of p a t t e r n s from both B e r l y n e ' s non-X and X complexity s e r i e s 

were implemented: 2 p a i r s from category A. i r r e g u l a r i t y of arrangement; 

2 p a i r s from category B. amount of m a t e r i a l ; 2 p a i r s from ca t e g o r y C. 

heterogeneity of elements; 2 p a i r s from category D. i r r e g u l a r i t y o f shape; 

2 p a i r s from category XA. number of independent u n i t s ; 2 p a i r s from 

category XB. asymmetry; and 2 p a i r s from category XC. random rearrangement. 

Both the order of p r e s e n t a t i o n and the s i d e on which the l e s s complex (LC) 

or more complex (MC) a l t e r n a t i v e o c curred were randomly determined. The 

f i g u r e s of a p a i r were l a b e l l e d A and B 5and d i s p l a y e d s i m u l t a n e o u s l y ; the 

s u b j e c t ' s t a s k was to i n d i c a t e which f i g u r e he p r e f e r r e d or " l i k e d b e s t . " 

A high score was i n the d i r e c t i o n of high complexity p r e f e r e n c e : a 1 was 

a s s i g n e d f o r every MC f i g u r e an i n d i v i d u a l p r e f e r r e d ; s c o r e s c o u l d vary 

from 0 to 14. The reasoning behind the simultaneous p r e s e n t a t i o n was that 

the p r e f e r e n t i a l - c h o i c e c h a r a c t e r i s t i c of d i v e r s i v e e x p l o r a t i o n c o u l d be 

r e t a i n e d , while v e r b a l preference responses were a l s o e l i c i t e d . 

R e s u l t s and D i s c u s s i o n 

The r e s e a r c h d a t a w i l l be i n t e r p r e t e d w i t h p a r t i c u l a r r e f e r e n c e to 

the three q u e s t i o n s posed e a r l i e r i n the c h a p t e r . 

1. Are the 3 complexity i n d i c e s v i a b l e f o r use with ESN s u b j e c t s ? 

The f i n d i n g t h a t the c h i l d r e n were able to meet the response r e q u i r e 

ments o f f e r s some support f o r an a f f i r m a t i v e answer. I n a d d i t i o n , an 

examination of Table 1 shows t h a t the s u b j e c t s ' s c o r e s on the RA, B e r l y n e ' s 

F i g u r e s , Polygon Mean, and Polygon Standard D e v i a t i o n f a l l i n t o the low, 

medium, and high d i v i s i o n s , w i t h the g r e a t e s t number of s c o r e s on a l l 

measures c o n c e n t r a t e d i n the medium category, and l e s s e r d i s p e r s i o n s i n 

the two p e r i p h e r a l c a t e g o r i e s . Such a frequency d i s t r i b u t i o n of the 
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s c o r e s i s c o n s i s t e n t with the view t h a t p r e f e r e n c e f o r complexity, 
h y p o t h e s i z e d to he a m a n i f e s t a t i o n of s e l f - a c t u a l i z i n g c r e a t i v i t y , i s a 
c o n t i n u o u s l y d i s t r i b u t e d v a r i a b l e i n r e t a r d e d c h i l d r e n . 

With r e g a r d to the Polygon Mean, i t i s a l s o i n t e r e s t i n g to note that 

32 of the 53 s u b j e c t s (60 .4/0 had s c o r e s f a l l i n g w i t h i n the medium range, 

s u g g e s t i n g t h a t ESN c h i l d r e n p r e f e r a moderate amount of complexity. 

T h i s corresponds w i t h Munsinger and Kessen's c o n t e n t i o n that people tend 

to p r e f e r an i n t e r m e d i a t e amount of complexity, t h a t i s , approximately 

the 10-sided l e v e l . 

The data from the 53 s u b j e c t s were analyzed by computer: u s i n g 

the Pearson product-moment c o r r e l a t i o n c o e f f i c i e n t , each score was compared 

to every other s c o r e . The names and i d e n t i f y i n g numbers of a l l v a r i a b l e s 

i n c l u d e d i n the a n a l y s i s are i t e m i z e d i n Table 2. 

2. Are there p o s i t i v e i n t e r c o r r e l a t i o n s among the p r e f e r e n c e responses 

of ESN c h i l d r e n to the 3 complexity measures? 

As can be seen from Table 3» the r e s u l t s show: a s i g n i f i c a n t p o s i t i v e 

c o r r e l a t i o n of .57 (p<«0l) between complexity p r e f e r e n c e s on the RA and 

on B e r l y n e ' s F i g u r e s ; a s i g n i f i c a n t p o s i t i v e c o r r e l a t i o n of .50 (p<.0l) 

between the RA and the Polygon Mean; and a s i g n i f i c a n t p o s i t i v e c o r r e l a t i o n 

of .36 (pc.Ol) between B e r l y n e ' s F i g u r e s and the Polygon Mean. I n other 

words, ESN c h i l d r e n appear to be c o n s i s t e n t i n t h e i r complexity p r e f e r e n c e s . 

T h i s f i n d i n g o f f e r s a d d i t i o n a l evidence t h a t the complexity measures are 

v i a b l e f o r use w i t h r e t a r d e d c h i l d r e n , i n t h a t they are a c t u a l l y i n d i c a t i o n s 

o f p r e f e r e n c e . Furthermore, as argued i n the second chapter, u n i f o r m i t y 

of s i m p l i c i t y — c o m p l e x i t y p r e f e r e n c e suggests t h a t such p r e f e r e n c e does 

r e f l e c t an u n d e r l y i n g s i m p l i c i t y — c o m p l e x i t y p e r s o n a l i t y dimension, c l o s e l y 

l i n k e d to c l o s e d n e s s — o p e n n e s s to experience. 

3. Do the 3 complexity measures show any r e l a t i o n to an i n t e l l i g e n c e 

measure? 
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TABLE 2 

V a r i a b l e s i n c l u d e d i n the Data A n a l y s i s w i t h I d e n t i f y i n g 
Numbers, Means, and Standard D e v i a t i o n s f o r each of the Measures 

1 . age 

2. sex MALE 1 
FEMALE 2 

3. RA 

4. B e r l y n e ' s f i g u r e s 

5. polygon mean 
CO 

6. polygon s t a n d a r d d e v i a t i o n 
(S.D.) 

7. number of symmetrical polygons 
l i k e d (sym.) 

8. number of asymmetrical polygons 
l i k e d (asym.) 

9. mental age 
(M.A.) 

mean 

13 .92 

1.38 

28.28 

5.92 

12.18 

5.63 

2.04 

10.06 

9.02 

st a n d a r d 
d e v i a t i o n 

1.69 

• 49 

8.76 

2.68 

2.78 

1.35 

.73 

6.73 

1.89 
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There was a n o n s i g n i f i c a n t c o r r e l a t i o n of .12 between mental age 
and complexity p r e f e r e n c e on the RA, and of .11 between mental age and 
s c o r e s f o r B e r l y n e ' s F i g u r e s . On the other hand, th e r e was a s i g n i f i c a n t 
c o r r e l a t i o n of .40 (p< . 0 l ) between mental age and the Polygon Mean. 
However, before concluding t h a t the Random Polygon measure i s a s s o c i a t e d 
w i t h i n t e l l i g e n c e , i t would seem n e c e s s a r y to r e p l i c a t e t h i s r e s e a r c h 
w i t h other s u b j e c t p o p u l a t i o n s . 

Aside from the d a t a b e a r i n g on these t h r e e c e n t r a l i s s u e s , v a r i o u s 

o t h e r r e s u l t s r e l e v a n t to complexity preference emerged. S p e c i f i c a l l y , 

the number of sy m m e t r i c a l polygons l i k e d was n e g a t i v e l y r e l a t e d (p<c . 0 l ) 

to preference f o r complexity i n terms of the RA, B e r l y n e ' s F i g u r e s , and 

the Polygon Mean s c o r e . T h i s i s p a r t i c u l a r l y i n t e r e s t i n g i n view of the 

evidence t h a t the m a j o r i t y of s u b j e c t s l i k e symmetry: as can be seen from 

T a b l e 2, the mean number of symmetrical f i g u r e s t o which an i n d i v i d u a l 

responded " l i k e " was 2 out of 3 p o s s i b l e c h o i c e s . Thus, th e r e i s some 

support f o r the view t h a t p r e f e r e n c e f o r complexity i s a s s o c i a t e d with a 

r e j e c t i o n of symmetry. No s i g n i f i c a n t c o r r e l a t i o n was d i s c l o s e d between 

any of the complexity measures and the number of asymmetrical f i g u r e s 

l i k e d . F i n a l l y , sex was n e g a t i v e l y c o r r e l a t e d (p<c.05) with RA s c o r e s ; 

t h a t i s , males p r e f e r r e d more complexity on t h i s measure than d i d females. 

Conclusions 

The f i n d i n g t h a t low-IQ (mean=65) s u b j e c t s demonstrate c o n s i s t e n c y 

of response a c r o s s the 3 complexity measures suggests t h a t the measures 

are r e f l e c t i n g the s u b j e c t s ' s i m p l i c i t y — c o m p l e x i t y p r e f e r e n c e s . I n 

a d d i t i o n , such c o n s i s t e n c y makes i t more reasonable to p o s t u l a t e t h a t 

p r e f e r e n c e f o r s i m p l i c i t y — c o m p l e x i t y i s a m a n i f e s t a t i o n of a r e l e v a n t 

u n d e r l y i n g s i m p l i c i t y — c o m p l e x i t y p e r s o n a l i t y dimension, i m p l i c a t i n g 

c l o s e d n e s s — o p e n n e s s to both i n t e r n a l and e x t e r n a l e x p e r i e n c e s . 
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Regarding openness to experience as a p r e r e q u i s i t e f o r s e l f - a c t u a l i z i n g 
c r e a t i v i t y , i t i s arguable t h a t r e t a r d e d c h i l d r e n may, under optimal 
c o n d i t i o n s , become s e l f - a c t u a l i z i n g . 

F u r t h e r support f o r the c o n t e n t i o n t h a t s e l f - a c t u a l i z a t i o n i s not 

dependent on i n t e l l i g e n c e comes from the d a t a showing t h a t s c o r e s on the 

RA and B e r l y n e ' s F i g u r e s d i d not c o r r e l a t e w i t h mental age; however, 

t h e r e was a s i g n i f i c a n t p o s i t i v e c o r r e l a t i o n between the Polygon Mean and 

mental age. More r e s e a r c h designed to i n v e s t i g a t e the r e l a t i o n between 

i n t e l l i g e n c e and preference f o r complexity seemB to be i n d i c a t e d . 

N e v e r t h e l e s s , the Random Polygon measure w i l l be r e t a i n e d f o r the sample 

of normal c h i l d r e n and a d u l t s i n order to examine the p a t t e r n of 

c o r r e l a t i o n s among complexity measures which emerges with such s u b j e c t s . 

Before r e p o r t i n g the preference r e s u l t B f o r the normal s u b j e c t s , t h e r e 

w i l l be a d i s c u s s i o n of the I m p r e s s i o n Formation T e s t s and the re a s o n 

f o r t h e i r i n c l u s i o n i n the study of these s u b j e c t s . 
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CHAPTER IV. 
I n t e g r a t i o n and i t s Measurement 

The d e f i n i t i o n of complexity, c o n s i s t e n t w i t h the s e l f - a c t u a l i z i n g 

approach, which has been formulated to serve as the b a s i s of t h i s r e s e a r c h 

i s : C r e a t i v i t y i s present when the i n t e r a c t i o n between the uniqueness 

of the i n d i v i d u a l , and the m a t e r i a l s , events, people, or circums t a n c e s 

of h i s l i f e r e s u l t s i n the emergence of a thought o r a c t i o n which i s new 

to the i n d i v i d u a l concerned. Two c o n d i t i o n s seem to be i m p l i c a t e d i n 

t h i s d e f i n i t i o n : 1 . the i n d i v i d u a l i s open to expe r i e n c e ; 2. the 

i n d i v i d u a l i s a b l e to organize or reor g a n i z e h i s experience i n no v e l ways. 

I t has been argued t h a t preference f o r complexity i s a m a n i f e s t a t i o n of 

openness to e x p e r i e n c e . I n a d d i t i o n , Barron (1958| 19^3) contends t h a t 

a "need f o r d i s o r d e r " u n d e r l i e s such p r e f e r e n c e ; t h a t i s , the c r e a t i v e 

response to the "apparent d i s o r d e r " i m p l i c i t i n complexity i s to attempt 

to impose a comprehensive new o r d e r i n g . Thus, the use of pr e f e r e n c e f o r 

complexity, p a r t i c u l a r l y as i n d i c a t e d by Re v i s e d A r t S c a l e s c o r e s , as the 

measure of s e l f - a c t u a l i z i n g c r e a t i v e n e s s , appears to meet the requirements 

of the d e f i n i t i o n . 

However, Barron (1966, 1968) a l s o p o s t u l a t e s t h a t preference f o r 

s i m p l i c i t y — c o m p l e x i t y r e f l e c t s a r e l e v a n t p e r s o n a l i t y dimension of 

s i m p l i c i t y — c o m p l e x i t y . I n othe r words, p e r c e p t u a l preference i s a 

m a n i f e s t a t i o n o f a more p e r v a s i v e o r i e n t a t i o n towards experience; or 

one aspect of a c h a r a c t e r i s t i c u n d e r l y i n g p e r s o n a l i t y s t r u c t u r e . The 

Impression Formation T e s t s , which w i l l be d i s c u s s e d w i t h i n the framework 

of "conceptual systems theory" as o u t l i n e d by Harvey, Hunt, and Schroder 

(1961) and Schroder, D r i v e r , and S t r e u f e r t (19^7)» were in c l u d e d i n order 

to i n v e s t i g a t e t h i s i s s u e . As p r e v i o u s l y suggested, c o n s i s t e n c y of 

s i m p l i c i t y — c o m p l e x i t y preference can be taken as evidence i n support of 
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the view t h a t such preference does r e l a t e to p e r s o n a l i t y d i f f e r e n c e s . 
The p r o p o s i t i o n , which w i l l he developed i n t h i s c hapter, i s t h a t the 
implementation of the Impression Formation T e s t s c o n s t i t u t e s a more d i r e c t 
attempt to d i s c o v e r whether s i m p l i c i t y — c o m p l e x i t y preference i s an index 
o f an analogous s t r u c t u r a l dimension of p e r s o n a l i t y o r g a n i z a t i o n . 
Conceptual Systems Theory 

Information p r o c e s s i n g i n any given s i t u a t i o n i n v o l v e s the p e r c e p t i o n 

and subsequent s t r u c t u r i n g of v a r i o u s kinds of d a t a . Conceptual systems 

theory c h a r a c t e r i z e s i n d i v i d u a l s , i n i n t e r a c t i o n w i t h t h e i r environments, 

as a c t i v e i n f o r m a t i o n - p r o c e s s i n g systems. A concept, evolved from the 

experience of o b j e c t s and events i n the environment, r e p r e s e n t s a category 

of v a r y i n g d e f i n i t e n e s s and breadth along some s p e c i f i a b l e dimension, such 

as s m a l l — l a r g e , or good—bad; i t a c t s as a gauge w i t h r e s p e c t to which 

oth e r s t i m u l i a re compared and e v a l u a t e d . I n o t h e r words, concepts, or 

the s t o r e d e f f e c t s of p a s t e x p e r i e n c e , are mediating l i n k s which a i d i n 

the p r o c e s s i n g of information: "... i n t h e i r m a t r i x of i n t e r r e l a t e d n e s s , 

they serve the c r i t i c a l c o g n i t i v e f u n c t i o n of p r o v i d i n g a system of ordering 

by means of which the environment i s broken down and organized, i s d i f f e r 

e n t i a t e d and i n t e g r a t e d , i n t o i t s many p s y c h o l o g i c a l l y r e l e v a n t f a c e t s " 

(Harvey, Hunt, and Schroder, 1961, p . 1 0 ) . I n a d d i t i o n , Harvey, Hunt, 

and Schroder argue t h a t the s e l f i s "the i n t e r t w i n e d t o t a l i t y o f the 

i n d i v i d u a l ' s c o ncepts;" the i n d i v i d u a l d e f i n e s h i s e x i s t e n c e i n time and 

space i n terms of h i s conceptual m a t r i x . 

The focus i n conceptual systems theory i s upon c o g n i t i v e s t r u c t u r e , 

t h a t i s upon "how" an i n d i v i d u a l t h i n k s , not "what" he t h i n k s . Schroder, 

D r i v e r , and S t r e u f e r t (19^7) contend t h a t s t r u c t u r a l v a r i a b l e s "provide 

a m e t r i c f o r measuring the way a person combines information p e r c e i v e d 

from the outside world, as w e l l as i n t e r n a l l y generated i n f o r m a t i o n , f o r 
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adaptive purposes" (p.4 ) . A b a s i c assumption of the theory i s t h a t a 

person's concepts are ordered i n conceptual systems a c c o r d i n g t o c e r t a i n 

p a t t e r n s of o r g a n i z a t i o n . One of the most important p r o p e r t i e s of t h i s 

o r g a n i z a t i o n i s i t s l e v e l of i n f o r m a t i o n p r o c e s s i n g or "conceptual l e v e l . " 

Conceptual l e v e l , over a given range of s t i m u l i , d i f f e r s among i n d i v i d u a l s 

and i s measured i n terms of i t s " i n t e g r a t i v e complexity." I n t e g r a t i v e 

complexity, which v a r i e s along a continuous c o n c r e t e — a b s t r a c t dimension, 

r e f e r s to the i n d i v i d u a l ' s methods of p a t t e r n i n g or r e l a t i n g s t i m u l i . 

The D e f i n i t i o n o f Concrete and A b s t r a c t 

The study of how people p e r c e i v e t h e i r environments has 

i n d i c a t e d t h a t an i n d i v i d u a l i n t e r a c t s w i t h h i s environment 

by a n a l y z i n g i t and o r g a n i z i n g i t i n t o meaningful p a t t e r n s 

t h a t a r e congruent w i t h h i s own needs and p s y c h o l o g i c a l 

makeup ( M i t c h e l l , 1972, p.35). 

D i f f e r e n t i a t i o n and subsequent i n t e g r a t i o n are inherent i n d e a l i n g 

w i t h the environment, i n i n f o r m a t i o n p r o c e s s i n g . D i f f e r e n t i a t i o n r e f e r s 

to the breaking up of a more n o v e l , more g l o b a l , s t i m u l u s or event i n t o 

more c l e a r l y d e f i n e d and a r t i c u l a t e d p a r t s . I n t e g r a t i o n i s the r e l a t i n g 

or connecting of such p a r t s to each other and to previous e x p e r i e n c e . 
r 

Within the conceptual systems framework, degree of d i f f e r e n t i a t i o n r e f e r s 

t o the number of unique dimensions along which s t i m u l i can "take on" 

meaning. However, Schroder, D r i v e r , and S t r e u f e r t (1967) m a i n t a i n t h a t 

the number of dimensional a t t r i b u t e s has only a low-order r e l a t i o n s h i p 

to the l e v e l of information p r o c e s s i n g . For example, an i n d i v i d u a l 

employing two dimension i n " t h i n k i n g about" a p a r t i c u l a r c l a s s of s t i m u l i 

may be able to apply them c o n j o i n t l y , combine them i n d i f f e r e n t ways, 

and compare outcomes; whereas, an i n d i v i d u a l u s i n g three dimensions may 

apply them independently i n a compartmentalized way. I n other words, 
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the most s a l i e n t determinants of conceptual l e v e l are the number and 
i n t e r r e l a t e d n c s s of the combinatory conceptual r u l e s f o r o r g a n i z i n g the 
u n i t s of i n f o r m a t i o n . Thus, i t i s not the number of dimensions, but 
the number of d i f f e r e n t ways i n which they can be i n t e g r a t e d , the number 
of d i v e r s e p e r s p e c t i v e s which can be generated from the same amount of 
information, which e n t e r s i n t o the d e f i n i t i o n of c o n c r e t e n e s s — a b s t r a c t n e s s . 

Perhaps the best procedure to e l u c i d a t e the meaning of the terms 

concrete and a b s t r a c t , as used w i t h i n the context of conceptual systems 

theory, i s to d e s c r i b e the f u n c t i o n i n g of persons who would be c l a s s i f i e d 

at the two extreme ends of the c o n c r e t e — a b s t r a c t dimension. A concrete 

conceptual s t r u c t u r e i s i n f e r r e d from a v a r i e t y of the i n d i v i d u a l ' s 

c h a r a c t e r i s t i c manners of behaving: a tendency towards b i f u r c a t e d b l a c k -

white e v a l u a t i o n s , such as bad-good, wrong-right, e t c ; a dependence on 

e x t e r n a l cues, t h a t i s " s t i m u l u s boundness," or i n a b i l i t y to go beyond 

the information given; d i f f i c u l t y i n changing s e t ; an i n t o l e r a n c e of 

c o n f l i c t or ambiguity; and an i n c a p a c i t y to r e s o l v e c o n f l i c t or ambiguity 

by means othe r than e x c l u s i o n (Harvey, 19&5; Harvey, Hunt, and Schroder, 

1961; Schroder, D r i v e r , and S t r e u f e r t , 1967; Ware and Harvey, 1967). On 
M 

the other hand, an a b s t r a c t i n d i v i d u a l would manifest behavior i n the 

opposite d i r e c t i o n on the c r i t e r i a o u t l i n e d above. More s p e c i f i c a l l y , 

he i s able to go beyond any s i n g l e or e x t e r n a l l y given i n t e r p r e t a t i o n of 

a stimulus or a s i t u a t i o n ; to r e s o l v e c o n f l i c t or ambiguity by i n t e g r a t i n g 

the d i v e r s e elements. The most d i s t i n c t i v e f e a t u r e of the a b s t r a c t 

person's a c t i v i t y i s a g r e a t e r awareness of " s e l f " as an agent: "Conceptual 

l e v e l ... p r o v i d e s an o b j e c t i v e measure of self-development" (Schroder, 

D r i v e r , and S t r e u f e r t , 1967, P»9)« T h i s emphasis on an awareness of 

i n t e r n a l c a u s a t i o n and an i n t e r n a l locus of e v a l u a t i o n i s c l o s e l y r e l a t e d 

to Roger's (1951» 1970) view of the " f u l l y - f u n c t i o n i n g " or s e l f - a c t u a l i z i n g 
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i n d i v i d u a l , who i n t e r p r e t s s ensory and v i s c e r a l d a t a not i n terms of 
v a l u e s i n t r o j e c t e d from o t h e r s , but i n s t e a d w i t h r e f e r e n c e to v a l u e s 
e x p e r i e n c e d d i r e c t l y by the organism. Such v a l u e s are not h e l d i n f l e x i b l y ; 
r a t h e r they are c o n t i n u a l l y changing, with the r e s u l t t h a t the s e l f -
concept becomes more congruent w i t h experiences of the organism. 

Schroder, D r i v e r , and S t r e u f e r t (1967) compare the d i f f e r e n c e 

between concrete and a b s t r a c t conceptual systems to t h a t between f i x e d 

and emergent r u l e s t r u c t u r e s . S t r u c t u r e s w i t h f i x e d r u l e s v a r y w i t h 

r e s p e c t to the amount of i n f o r m a t i o n processed, and the speed w i t h which 

i t i s processed; however, they are a l i k e i n t h a t the r u l e s o f information 

p r o c e s s i n g are minimally m o d i f i a b l e w i t h i n the system. I n d i v i d u a l s with 

simple or concrete i n t e r v e n i n g s t r u c t u r e s demonstrate compartmentalization 

and a h i e r a r c h i c a l i n t e g r a t i o n of r u l e s . That i s , the i n t e g r a t i n g 

s t r u c t u r e i s a b s o l u t e : the dimensional " r e a d i n g s " of a range of s t i m u l i 

a r e organized i n a f i x e d way. A major consequence i s t h a t t h e r e i s a 

comparative absence of c o n f l i c t w i t h i n the system; the s t r u c t u r e i s s t a t i c . 

A conceptual system must i t s e l f generate u n c e r t a i n t y and ambiguity i f i t 

i s to develop beyond an a d a p t a t i o n c h a r a c t e r i z e d by f i x e d r u l e s . Emergent 

r u l e s t r u c t u r e s a l s o v a r y i n terms of the amount and speed of i n f o r m a t i o n 

p r o c e s s i n g , but they are s i m i l a r i n t h a t new i n f o r m a t i o n - p r o c e s s i n g r u l e s 

emerge w i t h i n the system i t s e l f . 

With i n c r e a s i n g a b s t r a c t n e s s of conceptual l e v e l , the most s i g n i f i c a n t 

a s p e c t of change i s the extent to which the system becomes l e s s determinate: 

a l t e r n a t e p e r s p e c t i v e s and i n t e r r e l a t i o n s h i p s can be evolved from the same 

dimensional v a l u e s of' i n f o r m a t i o n . I n adapting to a complex, changing 

s i t u a t i o n , an a b s t r a c t o r i e n t a t i o n i s much more e f f e c t i v e than a concrete 

one which i s dependent upon e x t e r n a l c o n d i t i o n s f o r developing r u l e s and 

upon past e x p e r i e n c e f o r p r e d i c t i n g events. P e r t i n e n t to t h i s c o n c r e t e — 
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a b s t r a c t d i s t i n c t i o n with regard to a d a p t a b i l i t y i s Barron's (1968) 
comment on the d i s p o s i t i o n to impose order on complexity: "Now freedom 
i s r e l a t e d i n a very, s p e c i a l manner to degree and k i n d of o r g a n i z a t i o n . 
I n g e n e r a l , o r g a n i z a t i o n i n company with complexity generates freedom; 
the more complex the l e v e l of i n t e g r a t i o n , the g r e a t e r i s the r e p e r t o i r e 
of adaptive r e s p o n s e s . But the tendency toward o r g a n i z a t i o n may operate 
i n such a way as to maintain a maladaptive s i m p l i c i t y " (p . 2 1 0 ) . 
C r e a t i v i t y i n r e l a t i o n to Conceptual L e v e l 

I t has f r e q u e n t l y been suggested t h a t a d e f i n i n g f e a t u r e of c r e a t i v i t y 

i s behavior v a r i o u s l y d e s c r i b e d as the i n c l i n a t i o n to " i n t e g r a t e , " 

" r e o r g a n i z e , " or " r e s t r u c t u r e " the divergent and even c o n t r a d i c t o r y 

elements of e x p e r i e n c e (Barron, 19-63, 1968; Bloomberg, 1967, 1971; 

K a r l i n s , 1967a; Maier, J u l i u s , and Thurber, 19&7? Spotts and Mackler, 

1967; Wertheimer, 1959). Or as K a r l i n B (1967b; K a r l i n s and Schroder, 

1967) p o i n t s out w i t h r e f e r e n c e t o c r e a t i v i t y , the focus i s not upon the 

amount of i n f o r m a t i o n the i n d i v i d u a l has s t o r e d and can r e c a l l , but r a t h e r 

upon how e f f e c t i v e l y he can employ t h i s i n f o r m a t i o n i n coping w i t h h i s 

environment: "... the emphasis i s centered not i n how much in f o r m a t i o n 

i s known but how t h a t information i s u t i l i z e d i n d e a l i n g with the unknown" 

( K a r l i n s and Schroder, 1967, p.873). Within the conceptual systems 

framework, Schroder, D r i v e r , and S t r e u f e r t (19^7) maintain t h a t i n d i v i d u a l s 

w i t h concrete and a b s t r a c t s t r u c t u r e s can be e q u a l l y i n t e l l i g e n t ; that i s , 

a l i k e i n terms of the amount of information at t h e i r d i s p o s a l or the 

e x t e n t to which l e a r n e d r u l e s can be e l i c i t e d by s p e c i f i c c ues. However, 

r e g a r d i n g c r e a t i v i t y as the a b i l i t y to generate u n c e r t a i n t y and c o n f l i c t , 

to evolve a l t e r n a t e o r g a n i z a t i o n s or i n t e g r a t i o n s of d i v e r s e p e r c e p t i o n s 

and d e c i s i o n s , they contend t h a t "the degree of c r e a t i v i t y i s synonymous 

w i t h the conceptual l e v e l i n any g i v e n a r e a " (p . 1 0 ) . Thus, they c o n s i d e r 
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c r e a t i v i t y to be a f u n c t i o n of the a b s t r a c t n e s s or complexity of the 
i n d i v i d u a l ' s p e r s o n a l i t y s t r u c t u r e which corresponds to the view advanced 
by Barron: p r e f e r e n c e f o r complexity, which r e f l e c t s an u n d e r l y i n g 
complexity of p e r s o n a l i t y o r g a n i z a t i o n , i s a m a n i f e s t a t i o n of c r e a t i v i t y . 

According to conceptual systems theory, i n f o r m a t i o n p r o c e s s i n g 

i n v o l v e s the s t r u c t u r i n g of the d a t a p e r c e i v e d . S i m i l a r l y , Munsinger 

and Kessen m a i n t a i n t h a t the p r o c e s s i n g of a random shape e n t a i l s s t r u c 

t u r i n g i t , t h a t i s , o r g a n i z i n g i t i n t o a meaningful u n i t . One of the 

d i s t i n g u i s h i n g t r a i t s of the i n d i v i d u a l with an a b s t r a c t or complex 

conceptual s t r u c t u r e i s that he i s i n c l i n e d t o take many p e r s p e c t i v e s , 

to educe many i n t e r p r e t a t i o n s of a st i m u l u s o r event. I t has been found 

t h a t more complex f i g u r e s , both those from the RA s c a l e (Golann, 1962), 

and many-sided random polygons (wunsinger and Kessen, 1965)1 are more 

ambiguous or e v o c a t i v e i n t h a t they are s u g g e s t i v e of more meanings. 

T h e r e f o r e , i t seems reasonable to argue t h a t complexity p r e f e r e n c e may 

be r e l a t e d to the a b s t r a c t n e s s of the i n d i v i d u a l ' s conceptual s t r u c t u r e : 

c o n c e p t u a l l y complex persons, who are disposed to d e a l with s t i m u l i i n 

v a r i a b l e and i d i o s y n c r a t i c ways, would tend to p r e f e r more complex f i g u r e s 

which allow g r e a t e r scope f o r such behavior. 

Eisenman and P i a t t (1968) present evidence which o f f e r s support f o r 

t h i s c o n t e n t i o n . Within the conceptual systems framework, a b s t r a c t 

persons are c h a r a c t e r i z e d as being able to accept c o n f l i c t i n g or i n c o n 

gruous information to a g r e a t e r extent than c o n c r e t e persons, who process 

information i n a r i g i d , b l a c k - o r - w h i t e manner. Eisenman and P i a t t consider 

t h a t there i s i n c o n g r u i t y i n h e r e n t i n the s i t u a t i o n t h a t psychology i s 

regarded as a s c i e n c e , but t h a t c l i n i c a l psychology can perhaps best be 

viewed as i n c o r p o r a t i n g both a r t and s c i e n c e . They hypothesized t h a t 

students who p r e f e r r e d complexity and had had s u f f i c i e n t background i n 
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psychology, would be l e s s l i k e l y to r a t e c l i n i c a l psychology as a s c i e n c e 
t h a n those who p r e f e r r e d s i m p l i c i t y and had l i t t l e experience of 
psychology; groups of students w i t h low e x p e r i e n c e - h i g h complexity 
p r e f e r e n c e , and high experience-low complexity p r e f e r e n c e were expected 
to f a l l between the "high-high" and "low-low" groups i n t h e i r r a t i n g s . 

Forty-two male and 33 female u n i v e r s i t y undergraduates from 2 

i n t r o d u c t o r y c l a s s e s i n c l i n i c a l psychology were requested to choose t h e i r 

3 most p r e f e r r e d and 3 l e a s t p r e f e r r e d shapes from a s e l e c t i o n comprising 

3 asymmetrical polygons from each of the 4-» 12-, and 24-sided complexity 

l e v e l s , and 3 symmetrical polygons of 4> 8, and 10 s i d e s r e s p e c t i v e l y . 

A complexity s c o r e was d e r i v e d f o r each i n d i v i d u a l by s u b t r a c t i n g the 

t o t a l number of p o i n t s on h i s 3 l e a s t p r e f e r r e d from the t o t a l number of 

p o i n t s on h i s 3 most p r e f e r r e d f i g u r e s . E x p e r i e n c e was manipulated by 

h a v i n g the s u b j e c t s judge both psychology and c l i n i c a l psychology as a 

s c i e n c e on a 7-point s c a l e , 1 r e p r e s e n t i n g " d e f i n i t e l y y e s " and 7 " d e f i n i t e l y 

no," e i t h e r at the beginning of the course or 9 weeks a f t e r i t s commence

ment. With r e s p e c t to the judgments of c l i n i c a l psychology, an a n a l y s i s 

of v a r i a n c e d i s c l o s e d a s i g n i f i c a n t s i m p l i c i t y — c o m p l e x i t y p r e f e r e n c e X. 

experience i n t e r a c t i o n ( p c . O l ) : the high complexity-high experience group 

r a t e d f a r t h e s t o f the 4 groups towards the " d e f i n i t e l y no" end of the s c a l e , 

w h i l e the low complexity-low experience group r a t e d c l o s e s t to the 

" d e f i n i t e l y y e s " end; the other 2 groups f e l l i n between. I n a d d i t i o n , 

the high complexity-high experience group d i f f e r e d s i g n i f i c a n t l y from a l l 

o t h e r groups. On the other hand, there were no s i g n i f i c a n t d i f f e r e n c e s 

among the 4 groups i n t h e i r judgments of psychology: the mean r a t i n g f o r 

a l l 75 s u b j e c t s was 2, demonstrating t h a t they tended to regard psychology 

as a s c i e n c e . T h i s l a t t e r f i n d i n g suggests t h a t s u b j e c t s were responding 

to i n c o n g r u i t y i n t h e i r r a t i n g s o f c l i n i c a l psychology. Thus, i t appears 
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t h a t i n d i v i d u a l s who p r e f e r complexity are more l i k e l y to be able to 
handle incongruous or ambiguous d a t a , which i n t u r n i s a m a n i f e s t a t i o n 
of an a b s t r a c t or complex conceptual s t r u c t u r e . 

I n h i s d e s i r e to avoid c o n f l i c t and ambiguity, the concrete person 

tends to hold h i s opinions w i t h a great d e a l of c e r t a i n t y , and to r e s i s t 

any information which i s i n c o n s i s t e n t with h i s outlook. However, he 

i s a l s o p a r t i c u l a r l y s u s c e p t i b l e to the i n f l u e n c e of a u t h o r i t y , showing 

a dependence on a u t h o r i t y - c e n t e r e d cues as guides to b e l i e f and a c t i o n 

(Harvey, 1967i Harvey, Hunt, and Schroder, 1961; Schroder, D r i v e r , and 

S t r e u f e r t , 1967; Ware and Harvey, 1967). I n an experiment on a t t i t u d e 

change, Eisenman (1968b) has examined the r e l a t i o n of s i m p l i c i t y — c o m p l e x i t y 

p r e f e r e n c e to t h e s e aspects of b e h a v i o r . Complexity pr e f e r e n c e was 

determined by i n s t r u c t i n g the 40 psychology-student s u b j e c t s to s e l e c t 

t h e i r 3 most p r e f e r r e d and 3 l e a s t p r e f e r r e d shapes from 9 asymmetrical 

polygons v a r y i n g i n complexity from 4 to 24 s i d e s : each student's score 

c o n s i s t e d of the t o t a l number of p o i n t s on h i s 3 most p r e f e r r e d shapes 

minus the t o t a l number of p o i n t s on h i s 3 l e a s t p r e f e r r e d shapes. H a l f 

the s u b j e c t s underwent treatment designed to " i n v o l v e " them on the " r e l e v a n t " 

i s s u e , the other h a l f were i n v o l v e d on the " i r r e l e v a n t " i s s u e ; t h e s e 

i s s u e s were t o p i c s i n psychology. Involvement comprised the experimenter 

d i s c u s s i n g the i s s u e and t e l l i n g the s u b j e c t s t h a t they would l a t e r be 

r e q u i r e d to g i v e a classroom r e p o r t on the same t o p i c . A l l s u b j e c t s then 

r a t e d t h e i r a t t i t u d e s towards each i s s u e on a 6-point s c a l e . A f t e r a 

one-week i n t e r v a l , s u b j e c t s were d i v i d e d i n t o 2 groups acco r d i n g to whether 

they had been f o r or against the r e l e v a n t i s s u e , and were presented with 

a p e r s u a s i v e communication i n o p p o s i t i o n to t h e i r o r i g i n a l views by the 

experimenter, an a u t h o r i t y on psychology. An a n a l y s i s of v a r i a n c e of 

the post-treatment r a t i n g s on the r e l e v a n t i s s u e r e v e a l e d a s i g n i f i c a n t 
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s i m p l i c i t y — c o m p l e x i t y preference X involvement interaction: subjects 
who preferred s i m p l i c i t y and were low i n involvement manifested the most 
at t i t u d e change; subjects who preferred s i m p l i c i t y and were high i n 
involvement manifested the least a t t i t u d e change; subjects who preferred 
complexity, regardless of whether they were high or low i n involvement, 
showed an intermediate amount of attit u d e change. Furthermore, the 
fi n d i n g that subjects demonstrated no s i g n i f i c a n t change i n t h e i r attitudes 
on the irrelevant issue indicated that the experimental manipulation of 
att i t u d e was responsible for the change on the relevant topic. 

Considered o v e r a l l , the data from these 2 studies by Eisenman (1968b; 

Eisenman and P i a t t , 1968) suggest that those who prefer s i m p l i c i t y 

function i n ways characteristic of individuals with concrete conceptual 

structures; whereas those who prefer complexity behave i n a manner con

gruent with an abstract conceptual structure. Therefore, a tenable 

hypothesis i s that preference f o r s i m p l i c i t y r e f l e c t s a simple structure; 

and preference f o r complexity r e f l e c t s a complex structure. 

Environmental Effects on the Development of Conceptual Level 

According to conceptual systems theory, a l l cognitive a c t i v i t y i s 

conjointly determined by the dispositional and s i t u a t i o n a l factors operative 

at a given time; that i s , the organism i s continuously adapting to 

whatever environmental conditions are encountered. Conceptual development 

occurs as a resu l t of the in t e r a c t i o n between the conceptual state of the 

organism and environmental conditions. From the struct u r a l point of view, 

the concern i s not with the content of the responses the c h i l d i s taught, 

but rather with what adaptive orientation he evolves while he i s learning 

these responses i n a particular t r a i n i n g environment: "... the goal of 

t r a i n i n g or i t s content may have l i t t l e relationship to what the subject 

r e a l l y learns as he copes with the environmental pressures" (Harvey, Hunt, 
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and Schroder, 1961, p.119)* development i s regarded as a progressive 
trend such that the c h i l d must master more concrete systems of ordering 
before more abstract levels can emerge. Under optimal environmental 
conditions, concrete structures are expected to advance towards abstract-
ness. However, under less than optimal t r a i n i n g conditions, development 
may be arrested at some point along the concrete—abstract continuum. 
l''or the purposes of progression, the most salient effect of environmental 
factors is the extent to which they induce closedness or openness of 
the conceptual system to alternate and c o n f l i c t i n g interpretations of the 
same stimuli or events, and new ways of i n t e r r e l a t i n g these perspectives. 

The results of an analysis by Schaefer (1959) of several empirical 

studies of maternal behavior indicate that descriptions of mother-child 

interactions can be organized w i t h i n a two-dimensional space: the two 

major dimensions of maternal behavior are labelled Love versus H o s t i l i t y 

and Autonomy versus Control. Control implies an authoritarian imposition 

of standards and rules; whereas autonomy involves democratic and co

operative practices. Harvey, Hunt, and Schroder (1961) propose that 

t r a i n i n g conditions can be ordered along a continuous u n i l a t e r a l — i n t e r 

dependent dimension which bears s i m i l a r i t i e s to Schaefer's c o n t r o l — 

autonomy dimension. A u n i l a t e r a l environment i s conducive to the 

development of a concrete conceptual structure; while an interdependent 

environment enhances the potential development of an abstract conceptual 

structure. Or as Schroder, Driver, and Streufert (19^7) formulate the 

relationship: " I n the u n i l a t e r a l condition, the subject learns a response 

pattern through an adaptive orie n t a t i o n characterized by applying f i x e d 

rules; i n the interdependent condition, the subject learns a response 

pattern through an adaptive orie n t a t i o n characterized by applying s e l f -

generated rules" (p . 49)« 
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More s p e c i f i c a l l y , as outlined by Harvey, Hunt, and Schroder, the 
defining properties of a u n i l a t e r a l t r a i n i n g environment are: an 
external source provides absolute c r i t e r i a , or ready-made rules, f o r 
behavior; rewards and punishments are determined by how well the child's 
responses match these external c r i t e r i a ; e x t r i n s i c evaluation, that i s 
the c h i l d i s valued i n terms of his achievement as measured against the 
external c r i t e r i a held by the t r a i n i n g agent. I n other words, the c h i l d 
i s forced to f i t a preconceived mould. Consequently he develops a 
conceptual o r i e n t a t i o n based on external causation: s t i m u l i are compared 
to external standards and interpreted i n fixe d ways; the delineation of 
alternate and idiosyncratic interpretations i s i n h i b i t e d . I n contrast, 
the interdependent environment permits maximum information feedback and 
allows the c h i l d to learn from both his successes and his f a i l u r e s . That 
i s , the t r a i n i n g agent i s aware of the r e l a t i v e c r i t e r i a of behavior and 
so encourages the c h i l d to generate his own information-processing rules. 
Therefore, rewards are directed primarily towards means and exploratory 
acts, not towards some fixed end-response. I n addition, the c h i l d i s 
valued i n t r i n s i c a l l y , f o r himself as a person, not just according to his 
achievement. These conditions are conducive to the evolvement of a 
conceptual o r i e n t a t i o n implicating a more complex perception of the 
environment. The c h i l d develops a sense of i n t e r n a l causation: he evaluates 
s t i m u l i i n his own terms and comes to realize that there are many equally 
correct interpretations of the same s t i m u l i . Harvey, Hunt, and Schroder 
(1961) summarize: "Training conditions that assume a passive s t a t i c 
organism are more l i k e l y to r e s u l t i n arrestation of development at some 
l e v e l . Conversely, t r a i n i n g conditions that involve interdependence in 
which the subject's reactions affect the t r a i n i n g agent and vice versa 
should foster progression" (p .155)« 
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C r e a t i v i t y i n r e l a t i o n to Parental Environment 
Cross (1966) has carried out a study designed to investigate whether 

the parents of boys with more abstract conceptual structures provide more 

interdependent environments than do the parents of boys with more concrete 

conceptual structures. He approached t h i s question i n two fashions. 

F i r s t , the conceptual levels of 182 high school subjeots were assessed 

by means of the Sentence Completion Test, which consists of various 

sentence stems, f o r example, Rules Parents When I am i n doubt 

When I am c r i t i c i z e d ... e t c Such items are considered to represent 

the presentation of discrepancy and uncertainty, and to require the 

subject to generate a response involving some form of "resolution" 

(Schroder, Driver, and Streufert, 19^7)• The boys' completions were 

scored according to the evidence they gave of self-delineation and 

specification of alternatives. The mothers and fathers of these 127 

subjects were sent a questionnaire including 4 scales measuring authori

tarianism; a high score on the combined scale was i n the d i r e c t i o n of 

nonauthoritarianism. In addition, 27 boys of high conceptual l e v e l (CL) 

were selected from the t o t a l sample and matched with 27 boys of low 

conceptual l e v e l . Doth parents of the boys i n these two extreme groups 

were interviewed, and the replies to the 6 questions dealing with t r a i n i n g 

conditions were scored from 1 to 5 on a unilateral-interdependent scale: 

a 1 was assigned i f the parent was i n complete cont r o l , permitting l i t t l e 

deviation from established standards; a 5 was given i f there was a flow 

of information between the parent and the c h i l d , and the c h i l d "takes 

what i s necessary" i n order to evolve his own standards. A t o t a l score 

was derived f o r each parent by summing the scale values f o r a l l scorable 

responses and then dividing by t h i s number of responses. 

With regard to the results f o r the t o t a l sample, there was a 
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sig n i f i c a n t positive correlation (p<.02) between combined family nonauthori-
tarianism and the abstractness of son's conceptual l e v e l . The data f o r 
the extreme groups show that the t r a i n i n g methods of mothers of high GL 
boys are s i g n i f i c a n t l y more interdependent (p<i025) than those of mothers 
of low CL boys; fathers of high GL boys are s i g n i f i c a n t l y more i n t e r 
dependent (p<.01) than fathers of low CL boys; and the combined parental 
scores of high CL sons are s i g n i f i c a n t l y more interdependent (p<.025) 
than those of low CL sons. Thus, a tenable hypothesis i s that the i n t e r 
dependence of the parental environment, defined i n terms of autonomy and 
nonauthoritarianism, i s functional i n the development of an abstract or 
complex conceptual structure. 

Similarly, Nichols (1964) contends that r e s t r i c t i v e , c o n t r o l l i n g 

attitudes on the part of the mother w i l l have an adverse effect on the 

c r e a t i v i t y of the c h i l d . In order to examine t h i s proposition, he 

administered 11 scales comprising the Authoritarian-Control factor of the 

Parental Attitude Research Inventory (PARI) to the mothers of 796 male 

and 450 female high school seniors. The scales have been designed to 

tap such behaviors as fostering dependency, excluding outside influences, 

avoidance of communication, suppression of aggression, ascendance of the 

mother, intrusiveness etc. The c r e a t i v i t y of the children was assessed 

on various measures, including 2 scales constructed by Barron: the 

Complexity-Simplicity scale, composed of items selected f o r t h e i r significant 

correlations with scores on the Barron-Welsh Art Scale; and the Independ

ence of Judgment scale. Separate analyses of the data for males and 

females disclosed si g n i f i c a n t negative correlations (p<.Ol) between the 

authoritarian c h i l d rearing att i t u d e s of the mother and the child's 

c r e a t i v i t y on both the Complexity-Simplicity scale and the Independence of 

Judgment scale f o r each sex. Therefore i t seems reasonable to argue that 
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nonauthoritarian parental practices may also be implicated i n an ind i v i d u a l ' 
preference f o r complexity. 

From the retrospective reports of his most creative group of 

architects, MacKinnon (1962, 1965) has been able to i d e n t i f y a number 

of d i f f e r e n t i a t i n g parental t r a i t s . S p e c i f i c a l l y , the parents were 

characterized as manifesting an extraordinary respect f o r the c h i l d and 

a confidence i n his a b i l i t y to do what was appropriate; the c h i l d was 

encouraged to formulate his own e t h i c a l code and r u l e 3 of conduct. 

There was also evidence of a lack of intense closeness between the parents 

and the c h i l d , such that neither overdependence was fostered nor r e j e c t i o n 

experienced. MacKinnon (1962) comments: "The expectation of the parent 

that the c h i l d would act independently but reasonably and responsibly 

appears to have contributed immensely to the l a t t e r ' s sense of personal 

autonomy v/hich was to develop to such a marked degree" (p . 49 l )« Comparing 

elementary school children's scores on Torrance's tests of c r e a t i v i t y 

with psychiatric ratings of t h e i r parents, Weisberg and Springer (1961) 

also indicate that the family u n i t s of highly creative children are not 

p a r t i c u l a r l y close: such families show l i t t l e c l i n g i n g to one another 

f o r support; l i t t l e stress on conformity to parental values; and open 

and not always calm expression of strong f e e l i n g . 

Continuing t h i s line of investigation, Dreyer and '/Veils (1966) 

have studied the parents of 24 4- and 5- year-old boys and g i r l s , divided 

in t o a high-creative and a low-creative group on the basis of 1 nonverbal 

and 2 verbal t a s k 3 designed by Torrance. They found that the parents of 

the high-creative children demonstrated greater role tension; that i s , 

they were more l i k e l y to rate both themselves and t h e i r spouses negatively 

on a l i s t of personality t r a i t s than were the parents of the low-creative 

children. Furthermore, i n rankings of the order of importance of 10 
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domestic values, there was less consensus between the mothers and fathers 

of high-creative children than between those of low-creative children. 

These results suggest that i n t h e i r marital relationships, the parents 

of creative children are more open to t h e i r feelings and more tolerant 

of a d i v e r s i t y of attitudes and ideas. I t seems probable that such 

behavior would carry over into t h e i r interactions with t h e i r children. 

Albert (1971) points out that many researchers have stressed the importance 

of home atmosphere i n the development of c r e a t i v i t y , regardless of level 

of intelligence; and he summarizes: "The common theme appears to be 

that of respecting the c h i l d , and interacting consistently i n a manner 

that i s both a d u l t - l i k e , reasonable, and open to disagreement" (pp.23-24). 

I n general, the picture which emerges of the parental environment of the 

creative i n d i v i d u a l corresponds to the description of the interdependent 

environment. 

Interdependent t r a i n i n g does not consist of a constant set of con

di t i o n s applied i n f l e x i b l y by the parent throughout the t r a i n i n g sequence. 

Rather the defining feature i s that the behavior of the parent changes 

through "interdependence," or an exchange of information with the c h i l d ; 

there is "maximum synchrony" between environmental conditions and the 

child's stage of development. Relevant to the importance of the parent 

regulating his behavior through interaction with the c h i l d , Baldwin (1946) 

reports a correlation between parental warmth and children's adjustment 

of .64 for 3- year-olds, and .16 f o r 9- year-olds; and a corr e l a t i o n 

between parental interference and children's adjustment of - .09 f o r 3-

year-olds, and - .50 f o r 9- year-olds. Thus, i t appears that children 

have dif f e r e n t needs at d i f f e r e n t stages of t h e i r growth. From the view 

which has been presented of the interdependent environment, a tenable 

hypothesis i s that the parent who i s able to evolve his t r a i n i n g procedures 
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r e l a t i v e to the p a r t i c u l a r requirements of his c h i l d , must himself be open-

minded and adaptable. In other words, i t may be that such a parent would 

himself be creative. 

Domino (19^9) presents evidence which can be interpreted as of f e r i n g 

support f o r t h i s hypothesis. By means of a composite index comprising 

teachers' nominations, made on the basis of creative a r t i s t i c or s c i e n t i f i c 

a c t i v i t y , and two c r e a t i v i t y t e s t s , he selected a group of 38 creative 

high school males; and a noncreative control group of 38 students 

matched on sex, educational l e v e l , and average school marks. The 33 

mothers of creative subjects and 31 mothers of noncreative subjects, who 

agreed to participate i n the research, were administered the 18 scales 

of the C a l i f o r n i a Psychological Inventory (CPl). The mothers of the 

creative children d i f f e r e d from the mothers of the noncreative children 

on 12 of the personality dimensions, 11 a t the .01 l e v e l and 1 a t the .05 

l e v e l . 

Furthermore, a number of themes emerged from the personality p r o f i l e s 

of these women which both relate t o the properties of the interdependent 

environment and are also r e f l e c t i v e of greater c r e a t i v i t y . That i s , 

the mothers of the creative children tend to be self-assured and to show 

i n i t i a t i v e ; they value autonomy and independent endeavour. With respect 

to the home environment of his most creative architects, MacKinnon (1962) 

has remarked: "What is perhaps most s i g n i f i c a n t , though, is the higher 

incidence of d i s t i n c t l y autonomous mothers among families of the creative 

architects, who led active l i v e s with interests and sometimes careers of 

t h e i r own apart from t h e i r husbands" (p.492). I n addition, the mothers 

of the creative boys in the Domino study are less i n h i b i t e d , more able 

to express t h e i r impulses, which suggests that they are open to t h e i r 

experiences. They prefer change and unstructured demands which would 
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seem to indicate that they are adaptable. Although they are more 
i n s i g h t f u l about others and more tolerant, they are also less nurturant 
and obliging towards others. This may explain t h e i r a b i l i t y to adjust 
t h e i r behavior to the development of t h e i r children, and yet not become 
involved i n a possessively close relationship. As a result of the con
sistent trend of the personality differences manifested by these mothers, 
Domino (1969) concludes "... that the mothers of creative Ss are them
selves more creative than the general population, and that both t h e i r 
personality characteristics and t h e i r c r e a t i v i t y are evocative of greater 
c r e a t i v i t y i n t h e i r children" (p.183). 

An experiment which l i n k s together the various components of the 

argument outlined i n t h i s section has been carried out by Bishop and 

Chase (1971). They postulated that parents with more abstract conceptual 

structures, or more creative parents within the conceptual systems frame

work, would report more interdependent a t t i t u d e s and play-environment 

conditions: and that the children of such parents would be more creative. 

The conceptual levels of the mothers and fathers of 45 3- and 4 - year-old 

nursery school children were determined by the This I Believe Test (TIB). 

This measure requires the subject to complete i n 2 or 3 sentences the 

phrase "This I believe about the blank being f i l l e d successively by 

10 referents, f o r example, " r e l i g i o n , " "marriage," "friendship," "people," 

" g u i l t " etc. (Harvey, 1964; Harvey, 19^5? Ware and Harvey, 1967; 

White and Harvey, 1965)* An individual's replies are c l a s s i f i e d as 

concrete i f they show high absolutism of thought and b e l i e f , and as 

abstract i f they demonstrate high relativism and contingency of thought. 

A series of questions, designed to uncover differences i n parental 

attitudes towards such characteristics of the child's play as autonomy 

versus control of the c h i l d , openness to new play experiences versus 
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moral or functional "oughtness," va r i e t y of play experiences, and 
explorative uses of play, was completed "by both parents. A s i m i l a r 
questionnaire consisting of items relevant to interdependence, but asking 
f o r factual d e t a i l s of the child's home play, wa3 administered only to 
the mothers. The c r e a t i v i t y of the children was assessed by means of 
a play task: 9 d i f f e r e n t figures, ranging i n complexity from 3 to 24 
sides, every figure being displayed i n 6 d i f f e r e n t colours, were arrayed 
i n a 6x9 matrix; each child was instructed to "make anything he wanted" 
by selecting shapes, one at a time, from the stimulus board and trans
f e r r i n g them to the response board located behind him. 

Data analysis revealed no consistent trend of differences between 

concrete and abstract fathers either with regard to the interdependence 

of t h e i r attitudes or i n the c r e a t i v i t y of t h e i r children. On the other 

hand, the more abstract mothers tended both to have less r e s t r i c t i v e 

attitudes towards t h e i r children's play, and also to describe more i n t e r 

dependent conditions of the actual play environment than the more concrete 

mothers. I n addition, the children of the more abstract mothers manifested 

more c r e a t i v i t y on the play task; that i s , they selected more complex 

figures, used a greater variety of colours, and obtained the f i n a l set 

of figures through a more complex choice sequence, being more l i k e l y to 

s h i f t to a d i f f e r e n t column and row of the stimulus board from one selection 

to the next. Thus, i t seems that more creative mothers have more creative 

children; and i t may be that an important mediating factor i s the i n t e r 

dependence of the home environment. 

On the basis of the investigations which have been reviewed i n t h i s 

section, a reasonable conclusion i s that children's c r e a t i v i t y i s a 

function of mothers' c r e a t i v i t y . However, the results are more equivocal 

i n the case of fathers. Nevertheless, f o r the purposes of t h i s research, 



130. 

the correlations between the c r e a t i v i t y of both mothers and fathers and 
the c r e a t i v i t y of t h e i r children, defined i n terms of preference f o r 
complexity and conceptual l e v e l , w i l l be examined. I t i s expected that 
the children's c r e a t i v i t y w i l l be pos i t i v e l y related to the c r e a t i v i t y 
of t h e i r parents; but the correlations may be higher for mothers. 
Measurement of Conceptual Structure 

Impression Formation in Adults 

In a series of experiments Asch (1946) has studied the organizational 

aspects of other-person judgments. His research procedure consisted of 

presenting u n i v e r s i t y students with a l i s t of trait-names and i n s t r u c t i n g 

them to write t h e i r impressions of the individual described by the con

s t e l l a t i o n of t r a i t B . The various l i s t s he used frequently included a 

mixture of positive and negative characteristics, f o r example: i n t e l l i g e n t , 

industrious, impulsive, c r i t i c a l , stubborn, envious. Nevertheless, he 

emphasizes the unitary quality of the r e s u l t i n g personality judgments. 

Wore s p e c i f i c a l l y , he reports that a l l subjects integrated the discrete 

characteristics to form a "single, consistent view" of the person; that 

i s , the impressions were "completed and rounded." Luchins (1948) repeated 

one of Asch's experiments with a sample of 69 college students. Analyzing 

the written impressions submitted by his subjects, he points out that 

"... i t would be far-fetched to say of most of them that they were u n i f i e d , 

completed, and rounded" (p.322). Rather, he notes the wide individual 

differences i n the way subjects respond to such a task, and compares a 

personality to an ambiguous stimulus f i e l d i n that i t allows various 

rearrangements and reorganizations of i t s elements; i t supports a certain 

range of s t r u c t u r i z a t i o n s . 

Continuing t h i s l i n e of investigation, C o l l i n (1954; 1960; G o l l i n 

and Rosenberg, 1956) has requested groups of male university students to 
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foi-mulate t h e i r impressions of a person seen i n a s i l e n t f i l m . 3y 
means of a number of discrete scenes, the f i l m shows the young woman to 
be judged behaving i h diverse fashions: two scenes connote promiscuity 
and two other scenes are suggestive of kindness and generosity. Gollin 
has found that there are three d i f f e r e n t ways i n which his subjects 
organize the inconsistent information provided by the f i l m secpuence. 
1. Related Impressions. Some subjects characterize the "s t a r " with 
reference to both the "good" and "bad" themes, and also attempt to account 
for the presence of t h i s d i v e r s i t y i n the behavior of one person; that 
i s , they make an i n t e r r e l a t i o n a l statement. 2. Aggregated Impressions. 
Other subjects describe the star by enumerating the two major behavioral 
themes without making any attempt to relate them. 3. Simplified 
Impressions. The t h i r d method of handling the di v e r s i t y i s to ignore 
the c o n f l i c t and describe the star only i n terms of one behavioral theme; 
she is considered to be either completely "immoral" or completely "nice." 

The integration of the contradictory t r a i t s depicted by the star 

would seern to involve an e f f o r t on the subject's part to go beyond the 

perceptually given. Relevant to t h i s issue, Goll i n (1954) had 3 judges 

sort the w r i t t e n impressions of 55 male undergraduates into 2 categories, 

according to whether the subjects had organized t h e i r responses with 

reference to the essential molar features of the star's behavior; or 

whether they based t h e i r judgments on minor or i n c i d e n t a l d e t a i l B of 

environment, clothing or behavior. He reports that only 2 of the 14 

subjects forming Related impressions depended on minor d e t a i l s ; whereas, 

28 of the 41 subjects who wrote Aggregated or Simplified impressions 

u t i l i z e d incidental c r i t e r i a . This difference i n "stimulus boundness," 

which i s s i g n i f i c a n t beyond the .01 l e v e l , may be implicated i n the 

variat i o n i n subjects' ordering patterns. Furthermore, a f t e r completing 
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t h e i r impressions, t h i s sample was instructed to rate the star on a four-
item social distance scale, 1 s i g n i f y i n g acceptance on each item and 5 
indicating r e j e c t i o n . Students whose impressions were c l a s s i f i e d as 
"Simplified kind" had a mean social distance scale score of 1.70; those 
w r i t i n g "Simplified promiscuous" impressions had a mean score of 3.43; 
the scores of those who submitted is i L . t e i or Aggregated impressions f e l l 
between these two extremes. In other words, those subjects who ignore 
c o n f l i c t i n formulating t h e i r impressions also appear to manifest i n t o l 
erance of ambiguity i n t h e i r judgments of the s t a r , being more l i k e l y 
either to accept or rejeot her i n a r e l a t i v e l y unqualified manner. 
Therefore, Gollin (1954; 1960; C o l l i n and Rosenberg, 1956) contends 
that structural differences i n the subjects' patterns of response to a 
constant stimulus configuration relate to s t r u c t u r a l variations i n t h e i r 
underlying personality organizations: " I t i s suggested that these 
differences r e f l e c t variations i n subserving perceptual-cognitive organizing 
processes, and that these processes might represent general personological 
trends" (Gollin and Rosenberg, 1956, p .39)« 

Within the theoretical framework of Harvey, Hunt, and Schroder 

(1961) and Schroder, Driver, and Streufert (19^7)» a conceptual system 

i s regarded as "a schema that provides the basis by which the individual 

relates to the environmental events he experiences" (1961, pp .244-245)« 

Consistent with t h i s d e f i n i t i o n , a l l behavior i s viewed as a j o i n t function 

of situational and dispositional factors. Holding s i t u a t i o n a l factors 

constant, i t should be possible to examine the effects of dispositional 

factors i n a given s e t t i n g . The most important dispositional factor i s 

considered to be the concreteness—abstractness of the conceptual system 

or information-processing structure. As impression formation has been 

shown to reveal differences i n organizing tendencies, i t has been used as 
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an index of the integrative complexity of information processing. The 
va r i a t i o n of the Impression Formation Test implemented (Schroder, Driver, 
and Streufert, '\967', Streufert and Driver, 19^7) requires the subject to' 
write his impression of an indi v i d u a l described by 3 positive adjectives, 
f o r example, x^eliable, social, independent; then to characterize an 
individual described by 3 negative adjectives, such as, nervous, obstinate, 
jealous. F i n a l l y , he i s t o l d that both sets of t r a i t s actually refer to 
the same person, and i s asked to formulate his impression of t h i s person. 

The f i r s t two tasks serve to make the inconsistency p a r t i c u l a r l y 

s a l i e n t . The t h i r d c r i t e r i o n response i s scored i n struct u r a l terms, 

according to the degree of integrative complexity i t demonstrates: the 

impressions are ranged along a concrete—abstract dimension with reference 

to specifications very similar to those outlined by Gollin. That i s , i n 

a response c l a s s i f i e d as highly concrete, the c o n f l i c t i s negated rather 

than resolved, usually by omission of the implication of one set of the 

incongruous adjectives. I n a s l i g h t l y more abstract impression, the 

contradictory t r a i t s are at least mentioned, but remain compartmentalized. 

The most abstract type of response shows evidence of integration based on 

an "... understanding of underlying personality components and motivational 

factors" (Streufert and Driver, 1967f p. 1032) . I n such impressions, 

the subject goes beyond the perceptually given and implicates the other 

person's " i n t e r n a l processes" i n his judgment. I t i s argued that the way 

i n which an indi v i d u a l structures his response i s an indication of the 

manner i n which he generally perceives and organizes his experience. 

I n other words, the str u c t u r a l characteristio of his impression r e f l e c t s 

the structural nature of his conceptual system. 

A c r i t i c i s m which should be inserted at t h i s point i s one which has 

been formulated by Luchins ( 1948 ) . He remarks that there may be a 
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d i s t i n c t i o n between the actual impression and the written impression; 
the two are not necessarily isomorphically congruent. Comparing written 
impressions and spoken impressions, he elucidates: "Because of the 
writer's i n a b i l i t y to express himself, the w r i t t e n exposition may consist 
of discrete items, while the impression, as revealed through interviews, 
appears to be well organized; conversely, a b i l i t y to write a u n i f i e d 
composition may b e l i e the hazy or unorganized character of an impression" 
(p.324) . This casts some doubt on the proposal that written impressions 
can be used to assess struct u r a l differences i n personality. 

Nevertheless, i n a number of studieB (Streufert and Driver, 1965; 

Streufert and Schroder, 1965; Streufert, Suedfeld, and Driver, 1965) 

u n i v e r s i t y students have been d i v i d e d into concrete and abstract groups 

on the basis of very lov; or very high scores on both the Impression 

Formation Test and the Sentence Completion Test: no s i g n i f i c a n t d i f f e r 

ences have emerged between these groups on either the SAT quantitative 

IQ, or more important, the SAT verbal IQ. With a sample of 124 university 

males, Streufert and Driver (19^7) found a s i g n i f i c a n t correlation of .22 

(p<.05) between SAT verbal IQ and abstractness on the Impression Formation 

Test; however, t h i s correlation i s quite low. Therefore, as the f i r s t 

step i n the attempt to discover whether variations i n preference f o r 

sim p l i c i t y — c o m p l e x i t y relate to variations along a simplicity—complexity 

dimension of personality organization, the Impression Formation Test w i l l 

be used as an index of structure. For the purposes of further research, 

i t might be i n t e r e s t i n g to combine t h i s measure with a spoken-interview 

technique and/or a nonverbal measure which can be scored according to 

st r u c t u r a l c r i t e r i a (e.g., Anastasi and Schaefer, 1971)• 

Impression Formation as related to the Integrative Complexity of Perception 

A central assumption of conceptual systems theory i s that level of 
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information processing i s a consequence of the interaction between d i s 
positional and s i t u a t i o n a l factors. Therefore, the environment i s 
described i n terms which f a c i l i t a t e an interactive approach i n theory 
and research. That i s , Schroder, Driver, and Streufert (19^7) order 
environments along a complexity dimension, which corresponds to t h e i r 
focussing on the integrative complexity of conceptual structure as the 
major dispositional dimension. The three primary properties which enter 
i n t o the s p e c i f i c a t i o n of environmental complexity are information load, 
information d i v e r s i t y , and rate of information change. These properties 
are analogous to those which have been used to delineate the complexity 
of visual s t i m u l i : information load or number of units of information 
i s equivalent t o the number of elements comprising a visual f i g u r e ; 
information d i v e r s i t y involves the independence of the elements; and 
rate of information change i s implicated i n Fiske and Maddi's (1961) 
contention that a complex stimulus provides greater v a r i a t i o n i n stimula
t i o n concomitant with scanning the visual f i e l d . 

With regard to the nature of the i n t e r a c t i o n , Schroder, Driver, 

and Streufert (19^7) postulate that there i s a nonmonotonic r e l a t i o n 

between environmental complexity and level of cognitive or behavioral 

integration: the integrative complexity of information processing increases 

with increasing environmental complexity u n t i l an optimal level i s 

reached; i f environmental complexity increases further, the information-

processing level begins to decrease. This inverted U-shaped function 

bears s i m i l a r i t i e s to the one implemented by Fiske and Maddi (1961) i n 

order to explain the' hypothesized r e l a t i o n between activation l e v e l and 

environmental complexity. I n f a c t , Schroder, Driver, and Streufert 

formulate a possible l i n k by suggesting that optimal activation could 

ref e r to the point at which the conceptual structure reaches i t s stage 
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of maximal abstractness. Furthermore, Schroder, Driver, and Streufert 
argue that there i s a "family" of these inverted U-shaped curves such 
that the complexity of an individual's conceptual structure determines 
the elevation and shape of his curve. Within t h e i r theoretical frame
work, the curve of the abstract person should be higher than that of the 
concrete person; and i t should also reach i t s optimal level at a higher 
point on the environmental complexity dimension. 

Streufert and Driver (19^7) have carried out an experiment which 

demonstrates that differences i n concreteness—abstractness are implicated 

i n differences i n the integration of perception. Subjects, homogeneous 

with regard to s t r u c t u r a l characteristics, were selected and formed into 

20 4-man teams, such that there were 10 teams of individuals who scored 

very high on the Impression Formation Test, and 10 teams of individuals 

with very low scores. These teams were placed i n the Tactical Game Task 

(Streufert, Glardy, Driver, Karlins, Schroder, and Suedfeld, 19^5) • 

S p e c i f i c a l l y , each team was given a l i s t of the m i l i t a r y resources at i t s 

disposal, and instructed to make decisions concerning the invasion of a 

mythical island. The team members were t o l d that they were playing against 

an enemy team, which'supposedly had received instructions to defend the 

island. Actually, a l l the functions of the enemy were performed by the 

experimenters, following a constant strategy, i n order to insure con

sistency from group to group. 

During the 7 separate 30-minute game periods that the teams played, 

they were exposed to 7 d i f f e r e n t conditions of environmental complexity; 

they were provided with either 2 , 5 t 8 , TO, 1 2 , 15» or 25 independent 

informative statements on the basis of which to devise t h e i r strategies. 

After every game session, each subject answered a series of questions: 

1 . Describe the strategy which you believe the enemy team i s using. 
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2. How does t h i s strategy relate to enemy a c t i v i t y ? 3. Is there any 
effect of your actions on enemy strategy? 4« What has made the enemy's 
strategic actions appear reasonable to him? 5« Comment on the possible 
consequences of enemy strategy f o r your side and f o r h i s . The responses 
were scored with reference to a number of categories considered to r e f l e c t 
integrative complexity: 1. cause-effect descriptions o u t l i n i n g the 
interrelated actions of the subject's own and the opposing team; 2 . 
inferences, involving three or more steps, about enemy strategy made from 
observations; 3. descriptions of long-term intentions of the opposing 
team, connecting present a c t i v i t y to these intentions; and 4« responses 
showing enpathy; that i s , those which touched on the enemy point of view 
or state of mind (Schroder, Driver, and St r e u f e r t j 1967 , pp.154-155; 
Streufert and Driver, 19^5* P -249)« Thus ess e n t i a l l y , i n t h i s s i t u a t i o n , 
integrative complexity i s defined as the use of "self-generated information" 
i n organizing perception. This pa r a l l e l s the contention that individuals 
who prefer visual complexity do so because i t affords them greater scope 
f o r idiosyncratic interpretations. To phrase i t another way, there i s 
more potential f o r the use of self-generated information i n s t r u c t u r i n g 
complex s t i m u l i . 

An analysis of variance revealed a s i g n i f i c a n t main effect (p<r.Ol) 

f o r complexity of conceptual structure i n that the perceptual-integration 

curve of the abstract subjects was higher than that of the concrete 

subjects; and a si g n i f i c a n t main effect (p<.Ol) f o r environmental com

p l e x i t y due to the functions increasing to a peak and then decreasing i n 

a nonmonotonic fashion. Furthermore, there was a si g n i f i c a n t i n t e r a c t i o n 

e f f e c t (p " \ .05) as a result of the concrete subjects reaching an optimal 

performance level at 8 informative statements, while the abstract subjects 

performed optimally at information level 1 2 . I t i s rather i n t e r e s t i n g 



136. 

to note, however, that both of these complexity levels are close to the 

10-sided intermediate amount of v i s u a l complexity which Munsinger and 

Kessen have found subjects tend to prefer. 

Overall, the data from t h i s study of f e r support for the U-curve 

hypotheses advanced by Schroder, Driver, and Streufert (1 9 ^ 7 )• I n 

addition, they suggest that high scores on the Impression Formation Test 

indicate the a b i l i t y to structure or integrate complex perceptions. 

Therefore, i f scores on the v i s u a l complexity t e s t s , p a r t i c u l a r l y the RA, 

correlate with conceptual complexity as measured by the Impression Form

ation Test, i t w i l l be more reasonable to argue that greater preference 

f o r complexity involves a greater a b i l i t y to process or structure i t . 

Developmental Differences in Impression Formation 

As has already been mentioned, conceptual systems theory postulates 

that there i s a developmental trend such that systematic changes occur i n 

conceptual structure over time; the progression i s from concreteness to 

abstractness. Therefore, i n a developmental study, i t would be expected 

that abstractness would increase as a function of age. Relevant to t h i s 

proposition Piaget ( 1 9 5 0 ; Berlyne, 1957a; Brown, 1965; F l a v e l l , 1965) 

has remarked that children's a b i l i t y to "decentre" attention, that i s to 

assume various perspectives i n viewing a physical stimulus, increases with 

age. I t would seem that a b i l i t y t o decentre i n evaluating social 

situations should improve with age as well. In his research on moral 

judgments, i n which the child i s required to form impressions or state 

opinions of other persons' behavior, Piaget (1948 ) has found that as 

children become older, they tend to go beyond the perceptually given; 

they make t h e i r judgments less on the basis of the actions which take 

place, and more i n terms of the motives or intentions of the persons who 

are acting. These two components, decentring of attention and going 
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beyond the perceptually given, would appear to be implicated i n abstract-
ness as assessed by impression formation. 

The findings of an investigation by Gollin (1958) provide more 

direct evidence that abstractness, as measured by impression formation, 

does increase with age. His research procedure consisted of presenting 

children with a s i l e n t f i l m , s i m i l a r to the one designed fo r adults. 

That, i s , in a number of discrete scenes, a boy of about eleven, i s shown 

behaving in diverse ways: i n two Bcenee the boy acts kind and h e l p f u l ; 

and i n two other scenes he i s destructive and b u l l y i n g . The subject's 

task i s to write what he thinks of the boy and the things he saw him do; 

to give an "opinion" of the boy. 

In a p i l o t study with a sample of 97 male subjects, ranging i n age 

from 8 to 17» Gollin had judges sort the responses according to 1 . whether 

the two major behavioral themes were recognized by the subject; and 

2 . whether the subject introduced i n f e r e n t i a l material i n formulating 

his impression of the boy. The results demonstrate that a r t i c u l a t i o n 

of both the "good" and "bad" themes i s p o s i t i v e l y related to age: only 

50% of the youngest age group, the 8 - to 9 - year-olds, indicate recognition 

of both themes i n t h e i r descriptions; the number of subjects manifesting 

such recognition increases to 76% i n the 1 2 - to 1 5 - year-old group; 

while i n the oldest age group, the 1 6 - to 1 7 - year-olds, JCffo d i f f e r e n t i a t e 

the two themes. When the judges sorted the impressions according to 

whether the subject attempted to go beyond the action presented i n the 

f i l m i n accounting f o r the star's behavior, two types of i n f e r e n t i a l 

a c t i v i t y were disclosed. The f i r s t category, l o c a l inference, i s scored 

i f the subject ascribes some underlying condition f o r one or the other of 

the behavioral themes. General inference, which Gollin ( 1 9 6 0 ) compares 

to the "Related" impressions formed by adults, involves an e f f o r t on the 
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subject's part to encompass the d i v e r s i t y of behavior within the personality 
of a single i n d i v i d u a l . The use of i n f e r e n t i a l material i s also 
p o s i t i v e l y related to age: only 1 of the 43 subjects below the age of 12 
employed inference; 35$ °f ̂ e 1 2 - to 1 5 - year-olds introduce some form 
of inference; and 65$ of the 16- to 1 7 - year-old group implement such 
material. 

The 712 male and female primary and secondary school students, who 

took part i n the main study, were divided into 3 developmental groups, 

with mean ages of 1 0 . 7 , 13 .6 , and 1 6 . 6 respectively. In analyzing the 

organizational character of the subjects' impression formation, Goll i n 

scored the responses with reference to the i n f e r e n t i a l categories. However, 

he did not include the description category employed i n the p i l o t study 

to determine whether the subjects articulated the two major behavioral 

themes. He reports that the incidence of i n f e r e n t i a l material increases 

as a function of age. I n addition, g i r l s exceed boys i n the use of both 

l o c a l and general inference at a l l age levels, with the exception of general 

inference i n the youngest age group where no sex difference i s revealed. 

More s p e c i f i c a l l y , the percentage of boys using l o c a l inference at the 

3 age levels i s 1 8 , 5 2 , and 85 successively; f o r g i r l s the percentages 

are 2 1 , 6 4 , and 9 2 . The percentage of boys attempting to account f o r the 

star's c o n f l i c t i n g behavior by the introduction of general inference i s 

2, 9 i and 39 ; and f o r g i r l s 2, 2 1 , and 64 f o r the respective age groups. 

Si m i l a r l y , Wolfe ( 1 9 6 3 ) , implementing Collin's f i l m and scoring c r i t e r i a 

i n research with 136 male subjects, ranging i n age from 11 to 18, found 

that the impressions of 56% of his subjects contained no i n f e r e n t i a l 

material; 2&?o of the responses showed local inference; and only 18$ of 

the responses were judged to contain general inference. Furthermore, 

he points out that age was s i g n i f i c a n t l y related to abstractness of 
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impression formation. 
For the purposes of t h i s study, the important implications of 

Gollin and Wolfe's data are that abstractness does seem to increase as 

a function of age; and therefore, that the degree of c o r r e l a t i o n betv/een 

complexity preference and impression formation scores may increase with 

age as w e l l . The l a t t e r r e s u l t would be consistent with the suggestion, 

formulated i n Chapter I I , that preference f o r complexity i n younger 

children does not necessarily indicate the a b i l i t y to process or structure 

complexity. Rather, i t i s argued that such preference may portend a 

gi^eater p o t e n t i a l to come to be able to structure i t . 

I n an experiment which bears on Collin's developmental findings, 

Connolly and Harris ( 1971 ) requested 60 boys and g i r l s , varying i n age 

from 5 "t° 1 1 , to look at a "picture book" comprising a series of con

gruous pictures of animals and objects, and incongruous pictures composed 

of mismatched halves of the congruous pictures. Afterwards, the children 

were asked to assign a "name" to each picture. Connolly and Harris 

report that children of a l l ages tended to look longer at the incongruous 

pictures, and also showed greater incidence of expression change and more 

sustained expression change to these pictures. I n addition, older 

children were more l i k e l y to respond to incongruity i n terms of these 

measures. With regard to picture naming, the researchers note that the 

majority of children consistently acknowledge only one component i n each 

incongruous picture or consistently acknowledge both components. On the 

basis of these data, a tenable hypothesis i s that younger children do not 

so much ignore incongruity, as not recognize i t . I t seems reasonable to 

argue that c o n f l i c t or incongruity must be d i f f e r e n t i a t e d before i t can be 

organized and integrated. Connolly and Harris suggest that picture naming 

might be a useful measure of s e n s i t i v i t y to incongruity. Thus, i n studying 
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impression formation i n children, i t seems advisable to include a 
description score, similar to the one employed by Gollin in his p i l o t 
investigation, i n order to examine how a r t i c u l a t i o n of incongruity 
relates to i n f e r e n t i a l a c t i v i t y . 
General Recapitulation 

In the next chapter, the reporting of experimental results w i l l 

begin. Therefore, a b r i e f synopsis of the t h e o r e t i c a l argument generating 

the research w i l l be presented here. I n Chapter I , i t was suggested 

that the RA scale, which i s supposed to measure variations i n preference 

f o r s i m plicity—complexity, i s an index of s e l f - a c t u a l i z i n g creativeness. 

The line of reasoning developed was that preference f o r complexity implicates 

openness to experience, which i s a defining feature of s e l f - a c t u a l i z a t i o n . 

Basically, the two assumptions underlying the use of the RA scale are that 

i t does indicate differences i n simplicity—-complexity preference; and 

that these differences relate to differences along a simplicity—complexity 

dimension of personality organization. The point emphasized i n Chapter 

I I was that positive correlations between the RA and the two other measures 

of preference f o r complexity could be interpreted as support f o r both 

these premises. 

With respect to the personality dimension, the essential elements 

of the proposal are that preference f o r complexity involves a disposition 

to impose order on complexity; and t h i s disposition i s one manifestation 

of a more pervasive orientation towards experience. Within the theoret

i c a l framework of Harvey, Hunt, and Schroder ( 1 9 6 1 ) Schroder, Driver, 

and Streufert ( 1 9 ^ 7 ) T the focus i s upon the s t r u c t u r a l aspects of an 

individual's orientation towards experience; i n other words, upon the 

concreteness—abstractness of his conceptual system. A" view corresponding 

to Fiaget's ( F l a v e l l , 19^5) view of the interrelatedness of structure and 
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function i s fundamental to conceptual systems theory: the conceptual 
structure of an individual's personality determines how he processes 
s t i m u l i and events, and t h i s processing i n turn determines conceptual 
structure; t h * t i s , conceptual systems structure irhfe environment and are 
structured by the environment. Thus, i t i s feasible to regard the 
st r u c t u r a l characteristic of a person's response to a given s i t u a t i o n as 
a r e f l e c t i o n of the st r u c t u r a l nature of his personality organization. 

The purpose of t h i s chapter has been to explain the inclusion of 

the Impression Formation Tests. I t i s not viable to study d i r e c t l y the 

manner i n which an individual processes or structures a complex visual 

stimulus. However, a personality presented f o r judgment appears to be 

similar to an ambiguous stimulus f i e l d i n that the constituent parts can 

be arranged i n a d i v e r s i t y of ways; a number of interpretations are 

possible. Therefore, i t i s hypothesized that the impression formation 

procedure can be implemented to examine an individual's s t r u c t u r i n g or 

organizing tendency. Experiments by Luchins (1948) and C o l l i n (1954» 

1958) have demonstrated that subjects do respond i n d i f f e r e n t i a l fashions 

to impression formation tasks. And Schroder, Driver, and Streufert (19^7) 

order the various patterns of responding along a concrete—abstract dimension 

according to the integrative s i m p l i c i ty—complexity they show. I f a 

si g n i f i c a n t correlation between preference f o r complexity, p a r t i c u l a r l y 

on the RA scale, and impression formation scores i s disclosed, i t w i l l be 

more reasonable to argue 1 . that preference f o r complexity implies the 

a b i l i t y to structure complexity; and 2 . that i t i s one facet of a more 

generalized approach to experience. 
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CHAPTER V. 

Complexity Preference i n Children and Adults 

Introduction 

The central concern of t h i s study i s to determine whether there i s 

uniformity of complexity preference. Such a f i n d i n g would o f f e r support 

f o r the contention that s i m p l i c i t y — c o m p l e x i t y preference r e f l e c t s a 

simplicity—complexity dimension of personality organization. I n addition, 

i t seems important to discover i f there i s a developmental trend i n 

simplicity—complexity preference. 

With regard to age differences i n preference for random polygons, 

varying i n degree of complexity from 3 to 40 sides, Munsinger and Kessen 

( 1964 ) have argued that experience with complexity would lead to the 

evolvement of rules f o r s t r u c t u r i n g i t , and t h i s i n turn would result i n a 

tendency to prefer complex shapes. I n two studies, one with a r t students 

relevant to the effects of long-term experience with complex shapes, and 

one with u n i v e r s i t y students concerning the effects of short-term experience, 

t h e i r data has been i n agreement with the point of view they advanced. 

Continuing t h e i r l i n e of argument, i t seems reasonable to expect t h a t , 

i n general, older subjects would have more experience of complexity, and 

thus would be more l i k e l y to prefer i t . However, with a seleotion of 

students ranging from 6 years to university age, Munsinger, KesGen and 

Kessen ( 1 9 6 4 ) report on age-invariant preference f o r an intermediate degree 

of complexity, approximately the 10-sided l e v e l ; and a decreasing preference 

f o r greater amounts of complexity with increasing age. More s p e c i f i c a l l y , 

the decrease i n preference f o r high complexity shapes i s systematic: 7 -

year-olds state lower preference for such figures than do 6 - year-olds; 

8 - year-olds l i k e them less than do 7 - year-olds, and so on. Nevertheless, 

Munsinger and Kessen (• 1964) a n { i Munsinger, Kessen, and Kessen (1964) also 
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emphasize that at a l l age levels, there are consistent i n d i v i d u a l d i f f e r 
ences underlying the group functions. 

Thomas ( 1 9 6 6 ) was interested i n the contradiction i m p l i c i t i n the 

liunsinger and Kessen findings. Therefore, c a r r y i n g out an analogous 

developmental experiment, he presented polygons varying from 3 to 40 sides 

to a sample of subjects aged 7 to 19 . F i r s t of a l l , an age-invariant 

preference f o r the 10-sided figures did not emerge. Secondly, although 

the curves f o r ages 7 through 16 were very si m i l a r and showed a monotonically 

increasing preference, f o r complexity, the preference functions of the 17-, 

18-, and 1 9 - year-olds were nonmonotonic and indicated a decreasing pre

ference f o r complexity w i t h age. So Munsinger and Kessen report a 

systematic decrease from age 6 onwards; while Thomas notes Buch a system

a t i c trend occurring only with older adolescents. On the other hand, 

implementing polygons varying i n complexity from 3 to 63 sides Baltes and 

Wender (1 9 7 1) present evidence which i s interpretable as support f o r the 

influence of experience on preference. That i s , t h e i r 2 groups of older 

subjects, aged 13 and 1 5 , l i k e d low complexity shapes, the 3- to 16-sided 

ones, less than did the 2 younger groups of 9 - and 1 1 - year-olds. 

In conclusion, two questions remain i n need of c l a r i f i c a t i o n : 

1 . Is there an age-invariant mid-range of complexity preference? 2 . '/fiiat 

i s the effect of experience on complexity choice? This l a t t e r issue w i l l 

be considered i n two ways: 1 . by an examination of age differences within 

the developmental sample ranging from age 6 to adulthood; and 2. by 

the inclusion of an art class. 

Method 
Subjects 

Children 

A p i l o t study was carried out i n order t o make certain that the 

complexity preference tests were viable f o r use with young children. The 
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schools from which subjects were drawn were situated in the City of Durham 
d i s t r i c t , County Durham. The sample comprised 14 6- to 7 - year-old male 
and female students from St. Nicholas Infant School; and 35 1 0 - to 11-
year-old male and female subjects from P i t t i n g t o n Primary Mixed School. 

The Bample of male and female subjects taking part i n the main study 

was selected from schools i n the City of Sunderland d i s t r i c t , County Durham. 

There were 37 8 - to 9 - year-old students, and 38 1 0 - to 1 1 - year-old 

students from Chester Road Junior School. A f i r s t - f o r m class of 28 subjects 

and a third-form class of 29 subjects were seen at Bede Grammar School. 

The students tested at Tho r n h i l l Comprehensive School included a class of 

30 f i r 3 t - f o r m e r s ; a class of 26 third-formers; 28 sixth-form subjects; 

and a f i f t h - f o r m class of 19 students q u a l i f y i n g for " 0 " l e v e l exams i n a r t . 

I t should be mentioned at t h i s point, that the schools chosen i n both 

d i s t r i c t s were designated as serving "mixed-class" areas. 

The only d i s t i n c t i o n between the p i l o t and main investigations i s 

that subjects in the former were not administered the Impression Formation 

Test. Therefore, i n t h i s chapter, the complexity preference results f o r 

the 284 children who completed the three v i s u a l complexity tests w i l l be 

presented. The reasons f o r the u t i l i z a t i o n of the Impression Formation 

Tests, one suitable for children and one f o r adults, have been formulated 

i n Chapter IV. I n Chapter V I , the combined results f o r the complexity 

preference tests and the Impression Formation Tests w i l l be analyzed. 

Adults 

The adult sample was made up of the parents of children from Chester 

Road Junior School and Tho r n h i l l Comprehensive School, which are located 

i n the same catchment area. I n other words, children who begin t h e i r 

primary education at Chester Road School w i l l most l i k e l y continue t h e i r 

secondary education at T h o m h i l l . 
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TABLE 4 

Complexity Preference: Developmental Divisions 

Ages Number of Subjects 

1. 6- to 7 - year-olds 14 

2. 8- to 9 - year-olds 37 

3. 1 0 - .to 11- year-olds 73 

4. 1st form: 11- to 12- year-olds 58 

5. 3rd form: 13- to 14- year-olds 55 

6. ,5th form: 15- to 16- year-olds 19 

7. 6th form: 16- to 18- year-olds 28 

8. parental sample: adults 64 

TOTAL SAMPLE 348 
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The children tested at these two schools were given a note-form to 

take home to t h e i r parents. The note b r i e f l y outlined the purpose of the 

research as concerned with the change i n design preference with age, and 

the s i m i l a r i t i e s of "taste" between parents and t h e i r children. Those 

parents who were interested i n p a r t i c i p a t i n g were requested to specify 

convenient days and times on the form, and to return i t with t h e i r children 

to the school. Then the 64 parents, 31 couples and 2 mothers, who agreed 

to be seen, were contacted and an interview appointment was arranged. 

A breakdown of the subject population by age d i v i s i o n i s summarized 

in Table 4» 

Procedure 

Children 

The children were tested by class i n t h e i r usual school room. The 

teacher was not present during the administration of the vi s u a l tasks. 

There was no attempt to impose a t e s t - l i k e atmosphere; instead, the children 

were t o l d that E wanted to f i n d out what kinds of pictures people l i k e d , 

and were asked to help by s t a t i n g t h e i r preferences. 

Adults 

The mothers and f a t h e r s were interviewed, by prearranged appointment, 

i n t h e i r homes. Each couple was again informed of the objects of the 

study. Then the visual s t i m u l i were Bhown to the two of them, and they 

were requested to indicate t h e i r preferences. 

The order of task presentation f o r both children and adults was: 

the RA, the Random Polygon measure, and f i n a l l y , Berlyne's Figures. 

Materials 

The tests implemented have been described i n d e t a i l i n the chapter 

dealing with the ESN sample. However, f o r convenience, the essentials 

w i l l be outlined here as w e l l . 
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I . RA 

This i s -the most important preference-for-complexity measure for 

the purposes of t h i s research. The subject's task is to mark L f o r "Like" 

or D f o r "Don't Like," next to the appropriate number on his answer sheet, 

f o r every one of the 60 figures displayed. A score of 1 i s assigned f o r 

each of the 30 complex items the person l i k e s and f o r eaoh of the simple 

items he d i s l i k e s . Scores can vary from 0 to 60, with a high score i n 

the d i r e c t i o n of high complexity preference. 

I I . Random Polygons 

Symmetrical Shapes: one example of each of the 4~t 8-» and- 10-sided 

complexity levels. 

Asymmetrical Shapes: three examples of each of the 4~i 6-, 8 - , 12-, 

16-, and 24-sided complexity levels. 

The subject i s required to write either L or D on his answer sheet 

next to the number corresponding to the figure shown. 

Pour scores were calculated from an individual's responses to t h i s 

measure: 

1. Mean. That i s , the average of the number of points on the 

polygons the subject l i k e d , which was regarded as his preferred or optimal 

amount of complexity. 

2. Standard Deviation. This score i s considered to indicate the 

width of the individual's complexity preference range. 

3. Number of symmetrical polygons the subject l i k e d . 

4. Number of asymmetrical polygons the subject l i k e d . The l a t t e r 

two scores were included as a means of obtaining some data on symmetry— 

asymmetry preference. 

I I I . Berl.yno*B Figures 

Pairs of patterns were selected from both Berlyne's non-X (lower-
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complexity) and X (higher-complexity) s e r i e s . The l e s s complex (LC) and 
more complex (MC) alternatives were randomly labelled A or B. Uach p a i r 
of patterns was displayed s i m u l t a n e o u s l y : the subject's t a s k was to 
specify which figure he preferred or " l i k e d best" by w r i t i n g either A or B 
on his answer sheet. This form of the taBk was used with a view to r e 
t a i n i n g the preferential-choice characteristic of diversive exploration, 
while at the same time e l i c i t i n g a verbal preference response. Scoring 
involved giving a 1 f o r every MC pattern the individual preferred. Scores 
could range from 0 to 14» such that a high soore reflected high complexity 
preference. 

Results and Discussion 

There are many d i f f e r e n t ways i n which to organize the same set of 

data. Therefore, various forms of analysis have been included i n the 

attempt to understand the complexity preference results. Where necessary, 

a form of analysis w i l l be explained before i n t e r p r e t i n g the relevant findings. 

D i s t r i b u t i o n of 264 Children's Scores 

As can be seen from Table 5» "the children's scores on the RA, Berlyne's 

figures, the Folygon X and Polygon S.D. f a l l i n t o the low, medium, and 

high categories with the largest concentration of scores on a l l measures 

i n the medium d i v i s i o n , and lesser scatterings i n the two peripheral 

divisions. Such a frequency d i s t r i b u t i o n indicates that preference f o r 

complexity i s a continuously d i s t r i b u t e d variable i n a sample of normal 

children, r e p l i c a t i n g the results which emerged with the ESN children. 

However, i t i s rather i n t e r e s t i n g to note that i n the 6- to 7- year-old 

subgroup, none of the children score i n the high category on either the 

RA or Berlyne's figures. 

Bearing on the question of whether there i s an age-invariant prefer

ence f o r a mid-range of complexity, 194 of the 284 children (68.3$) had 
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a Polygon X score f a l l i n g w i t h i n the medium category. I n a d d i t i o n , an 
examination of the dispersions by age l e v e l shows th a t f o r each subgroup, 
the l a r g e s t number of subjects p r e f e r a moderate amount of complexity. 
O v e r a l l , these f i n d i n g s are consictent with the Munsinger and KesEen 
developmental data. 
I n t c r c o r r c l a t i o n Data f o r C h i l d r e n 

By means of computer, the Pearson product-moment corr e l a t i o n co

e f f i c i e n t was calculated between each score and e v e r y o t h e r B c o r e for the 

children's r e s u l t s . The names and identifying numberB of the variables 

submitted for analysis are itemized in Table 6 . 

The correlation matrix for the 284 ohildren i s presented i n Table 7« 

None of the more important preference-for-complexity scores, that 

i s , the RA, Berlyne's figures, or the Polygon X, showed any s i g n i f i c a n t 

correlation with age. There was, however, a s i g n i f i c a n t negative corre

lati o n ( p < . 0 l ) between age and both the number of symmetrical figures 

liked and the number of asymmetrical figures l i k e d . This perhaps means 

that children manifest an inoreasing s p e c i f i c i t y of choice as they become 

older. 

I I . Sex 

No s i g n i f i c a n t r e l a t i o n between sex and any of the other variables 

was revealed. On t h i s b a s i s , i t can be t e n t a t i v e l y suggested that, with 

a sample of normal children, there are no sex differences i n preference 

for complexity. 

I I I . Complexity Preference Measures 

There was a s i g n i f i c a n t positive correlation of . 5 5 ( P < « 0 1 ) between 

the RA and Berlyne's figures; a s i g n i f i c a n t positive correlation of . 2 9 

(p<.Ol) between the RA and the Folygon X; and a s i g n i f i c a n t positive 
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TABLE 6 
Complexity Preference: Developmental Study of 284 Children 

Variables included in the Data Analysis with Identifying 
Numbers, Means, and Standard Deviations f o r each o f the 

Measures 

1 . a^e 

2 . B C X 
MALI"] 1 
KEMALE 2 

3. RA 

4 . Berlyne's figures 

5# polygon mean 
( X ) 

6. polygon standard deviation 
(S.D.) 

7. number of symmetrical polygons 
liked (sym.) 

8 . number of asymmetrical polygons 
liked (asym.) 

mean 

11.81 

1 . 5 3 

2 8 . 3 3 

5 . 2 3 

12 . 6 3 

6.01 

2.15 

9 - 6 3 

standard 
deviation 

2 . 6 6 

. 5 0 

1 0 . 0 7 

2 . 6 2 

2 . 5 1 

1 . 2 5 

. 7 7 

3 . 0 8 
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c o r r e l a t i o n o f .21 (p< . 0 5 ) between Berlyne's figures and the Polygon X. 
Thus, the sample of normal children demonstrate consistency i n t h e i r l i k i n g 
for complexity on the 3 p r i n c i p a l preference scores. Furthermore, there 
was a s i g n i f i c a n t positive correlation of . 5 8 ( p < . 0 l ) between the Polygon 
X and Polygon S.D.; but the Polygon S.D. did not show a s i g n i f i c a n t 
relation to either the RA or Berlyne's f i g u r e s . 

To summarize b r i e f l y at t h i s point: i t would seem that the chi l d , 

who scores i n the direction of high preference for complexity on the RA, 

i s also disposed to select the more complex (MC) alternatives of Berlyne's 

figures, and i s more l i k e l y to have a high X on the Random Polygon measure. 

IV. Symm e t r y — A symme t ry 

F i r s t of a l l , inspection of Table 6 shows the mean Sym. score to 

be 2 . 1 5 out of a possible 3 , indicating that the majority of children tend 

to l i k e the symmetrical figures. However, there was a s i g n i f i c a n t negative 

correlation (p<.Ol) between the RA and number of symmetrical figures l i k e d . 

The correlations between Sym. and Berlyne's figures and between Sym. 

and the Polygon X, although negative, were not s i g n i f i c a n t . On the 

other hand, there was a s i g n i f i c a n t positive correlation between Asym. 

and both Berlyne's figures (p<c.Ol) and the Polygon X ( p < « 0 5 ) . Rather 

surprising i s the finding that the Polygon S.D. was pos i t i v e l y related 

(p<T.0l) to both Sym. and Asym. This i s explainable when i t i s observed 

that there i s a correlation of . 0 3 between Sym. and Asym,, which suggests 

independence rather than p o l a r i t y . 

Factor Analysis Data for Children 

I n a factor analysis of the 8 variables performed by computer, 4 

p r i n c i p a l components, which accounted for 74«3/& of the t o t a l variance, 

were extracted from the intercorrelation matrix and then rotated to the 

varimax c r i t e r i o n (Kaiser, 1 9 5 8 ) • Interpretation of factors w i l l be 
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based on loadings w i t h a value of . 3 0 or greater. 
P r i n c i p a l Component Factor A n a l y s i s 

The unrotated factor loadings and percentage of t o t a l and common 

variance accounted for by each factor appear in Table 8. The f i r s t 

f a o t o r in a pr i n c i p a l component solution i s t y p i c a l l y a large general 

factor; and Factor I does account for a sizeable proportion, 3 6 . 3 ' ^ , 

o f the common variance. Hence, i t i s noteworthy that a l l the complexity 

preference scores load highly on i t : the RA . 6 2 ; Berlyne's figures 

. 6 5 ; the Polygon X . 7 3 ; the Polygon S.D. . 6 5 ; and Asym. also loads 

• 59 o n "this general factor. Such a pattern of loadings reinforces the 

picture of consistency of complexity preferenoe. 

Varimax R o t a t i o n Factor Analysis 

Table 9 d e t a i l s the factor loadings and percentage of common and 

tot a l variance accounted for by each of the rotated f a c t o r s . I n the 

varimax solution, 2 complexity factors were separated out from the 

large general complexity faotor. 

Factor I 

Score Loading 

Polygon X . 8 7 

Polygon S.D. . 8 8 

Asym. .31 

The f i r 6 t complexity factor accounts for 2 7 « % of the common 

variance. I t may emerge due to the large correlation of . 5 8 between 

the Polygon X and the Polygon S.D., p a r t i c u l a r l y as the S.D. i s not 

s i g n i f i c a n t l y related to the other 2 p r i n c i p a l complexity preference 

scores, the RA or Berlyne's figures. 
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Factor I I 

Score Loading 
RA - . 8 4 

Berlyne's figures - . 8 2 

Sym. . 4 7 

Asym. - . 3 5 

This second complexity factor accounts for 3 0 $ of the common variance. 

The discussion of the complexity faotors, e s p e c i a l l y a consideration 

of the possible reasons for the disjunction between them, w i l l be deferred 

u n t i l the factor analysis r e s u l t s for the adult sample are presented. 

Factor I I I 

Score Loading 
Age . 8 5 

Sym. - . 4 6 

Asym. - . 6 0 

This factor, accounting for 2 3 . 4 $ of the common variance, i s c l e a r l y 

an age fa c t o r . A tenable interpretation of the finding that increasing 

age i s negatively associated with number of both symmetrical and asymmet

r i c a l figures l i k e d i s that, as children become older, they tend to become 

more s e l e c t i v e in th e i r preference. 

Factor IV 

Score Loading 
Sex - . 9 4 

Sym. - . 3 8 

P'actor IV, which accounts for ̂ ^.^a/o of the common varianoe, i s a 

sex-typing factor indicating that females are more l i k e l y to react pos

i t i v e l y to symmetry. 

Distribution of 64 Adults' ScoreB 

Examination of Table 10 shows that the adults' scores on the RA and 

Berlyne's figures are scattered mainly i n the low and medium divisions, 
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witli the largest concentration in the low d i v i s i o n . In f a c t , the d i s t r i 
bution of the adults' scored on these 2 measures corresponds most closely 
to that of the 6 - to 7 - year-old subgroup. This applies p a r t i c u l a r l y 
to Derlyne's figures, as most of the 6 - to 7 - year-olds score in the 
low category on t h i s measure; and none of these children score in the 
high category. 

However, on the Polygon X and Polygon S.D., the adults' score f a l l 

into the low, medium, and high categories, with the greatest number con

centrated in the medium category, and l e s s e r dispersions i n the two per

ipheral ones. With regard to the Polygon X, i t should be noted that 

47 of the 64 Rubjects ( 7 3 . 4 ' ^ ) scored within the medium range, which 

accords with the results for the children's sample. Once again, Munsinge 

and Kessen's contention that people in general tend to prefer an i n t e r 

mediate amount of complexity i s supported. 

Intercorrelation Data for Adults 

The names and identifying numbers of the variables included in the 

data analysis are tabulated i n Table 11. Except for the absence of an 

age variable, these variables are the same as those for the children's 

sample. Using the Pearson product-moment correlation c o e f f i c i e n t , each 

score was compared to every other score. 

The correlation matrix for the 6 4 adults appears i n Table 12. 

I . Sex 

Congruent with the finding for the children, no s i g n i f i c a n t corr

elation occurred between sex and any of the other variables for the 

adults. Thus, with normal subjects, the data so f a r do not provide 

evidence of sex differences in preference for complexity. 

I I . Complexity Preference Measures 

There was a s i g n i f i c a n t positive c o r r e l a t i o n of . 6 9 (p<»Ol) between 
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TABLE 11 
Complexity Preference: Adult Sample Comprising 64 Cases 

Variables included i n the Data Analysis with Identifying 
Numbers, Means, and Standard Deviations for each of the 

Measures 

1 . sex MALE 1 
FEMALE 2 

2 . RA 

3 . Berlyne's figures' 1 

4 . polygon mean 
a) 

5 . polygon standard deviation 
(S.D.) 

6 . number of symmetrical 
figures l i k e d (sym.) 

7 . number of asymmetrical 
figures l i k e d (asym.) 

mean 

1 . 5 2 

2 1 . 0 5 

4 . 0 9 

1 1 . 2 5 

5 . 7 7 

2 . 0 5 

9 . 4 2 

standard 
deviation 

. 5 0 

11 . 0 7 

2 . 4 2 

2 . 5 7 

1 . 1 6 

. 8 7 

2 . 2 3 
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the RA and Berlyne's figures; a si g n i f i c a n t positive correlation of . 5 0 
(pc.Cl) between the RA and the Polygon X; and a si g n i f i c a n t positive 
correlation of . 3 4 ( P < « 0 1 ) between Berlyne'B figures and the Polygon X. 
Although the Polygon S.D. showed a si g n i f i c a n t positive r e l a t i o n of . 6 2 
(p<.Ol) to the Polygon X, i t was not s i g n i f i c a n t l y related to either the 
RA or Berlyne's figures. 

So in terms of the preference measures, the pattern of the adults' 

correlations p a r a l l e l s the children's pattern. I n other words, the 

individual, who prefers complexity on the RA, i s more inclin e d to select 

Berlyne's MC figures, and tends to have a higher optimal complexity l e v e l 

as reflected by h i s Polygon X score. I n addition, i t i s in t e r e s t i n g to 

observe the higher absolute values of the correlations among the com

plexity indices in the adult sample. This would seem to indicate that 

adults are more consistent i n t h e i r l i k i n g for complexity than children. 

I I I . Symmetry—Asymmetry 

A B can be seen by r e f e r r i n g to Table 11 , the mean score for Sym. 

i s 2 . O 5 out of a possible 3 . Thus, the majority of adults, l i k e the 

majority of children react p o s i t i v e l y to symmetrical figures. I n addition 

for the adult sample, there waB a sig n i f i c a n t negative correlation of 

- . 2 8 ( p < . 0 5 ) between Sym. and Asym. 

With regard to symmetry—asymmetry and the complexity preference 

measures, s i g n i f i c a n t negative correlations were revealed between the 

number of symmetrical polygons l i k e d and the RA ( p < . 0 5 ) , Berlyne's 

figures ( p < . 0 5 ) , and the Polygon X ( p ^ . 0 1 ) ; and a s i g n i f i c a n t positive 

relation ( p < . 0 5 ) between the Polygon S.D. and Asym. 

The s i g n i f i c a n t c o r r e l a t i o n between both Sym. and Asym. and the 3 

principal complexity preference scores, the RA, Berlyne's figures, and 

the Polygon X, which do a r i s e i n the children's and adults' samples, are 
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i n the expected directions. However, the 2 complete sets of symmetry 
—asymmetry correlations are not ent i r e l y congruent. Therefore, to 
summarize with a view to both sets of data: 1 . symmetry and asymmetry 
do not seem to define the ends of a dimension; 2 . there appears to be 
some re l a t i o n between preference for simplicity—complexity and symmetry/ 
asymmetry, but i t i s not very clear-cut and requires more investigation. 
As Grove and Eisenman (1970) have already suggested, for experimental 
purposes, i t might be advisable to keep the simplicity-complexity and 
symmetry-asymmetry constructs separate. 
Factor Analysis Data for Adults 

The 7^7 matrix of intercorrelations was factor analyzed: 3 p r i n c i p a l 

components, accounting for 71*5^ of "the t o t a l variance, were extracted 

and rotated to the varimax c r i t e r i o n . Loadings of . 3 0 and upwards w i l l 

be considered i n interpreting the factors. 

P r i n c i p a l Component Factor Analysis 

Table 1 3 reports the unrotated factor loadings and the percentage 

of t o t a l and common variance accounted for by each factor. Factor I 

i s a general factor accounting for a considerable proportion, 50.2yo, of 

the i d e n t i f i e d variance. A B was found for the children's p r i n c i p a l com

ponent solution, a l l the complexity preference scores load on t h i s f i r s t 

factor: the RA .76 ; Berlyne's figures . 7 0 ; the Polygon X . 8 3 ; and 

the Polygon S.D. ,59« I"t i " 3 interesting to note that Asym. also loads 

. 2 8 on the general factor. Furthermore, Sym. loads - . 5 8 i n the opposite 

direction. 

Varimax Rotation Faotor Analysis 

Table 14 comprises the factor loadings for the 3 rotated factors 

and the percentage of t o t a l and common variance accounted for by each one. 

The varimax solution again divides the large general complexity factor 
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i n t o 2 complexity f a c t o r B . 

Factor I 

Score Loading 

RA . 9 1 

Berlyne'B f i g u r e s . 8 6 

Polygon X . 4 6 

Sym. - . 4 5 

The f i r s t complexity f a c t o r accounts f o r 4 0 . 1 ^ of the i d e n t i f i e d 

variance. I t i s most s i m i l a r t o Factor I I i n the varimax s o l u t i o n f o r 

the c h i l d r e n ' s data: the common features of the 2 f a c t o r s are t h a t the 

RA and Berlyne's f i g u r e s c o n t r i b u t e very h i g h loadings, and Sym. loads 

t o a lesser degree i n the opposite d i r e o t i o n . 

Factor I I 

Score Loading 

Polygon X . 7 6 

Polygon S.D. . 8 9 

Asym. . 4 5 

The B e c o n d complexity f a c t o r , which accounts f o r 3 4 . 7 $ o f the common 

variance, may r e s u l t because the S.D. i s s i g n i f i c a n t l y r e l a t e d t o the X 

( . 6 2 ) and yet does not c o r r e l a t e w i t h e i t h e r the RA or Berlyne's f i g u r e s . 

I t c o i n c i d e s w i t h the c h i l d r e n ' s Factor I which also has h i g h loadings 

from the Polygon X and Polygon S.D., and a smaller loading from Asym. 

Thus, f o r both the c h i l d r e n ' s and the a d u l t s ' data, 2 more precise 

complexity f a c t o r s are separated out from the large general complexity 

f a c t o r d i s c l o s e d i n the p r i n c i p a l component a n a l y s i s . The d e f i n i n g 

property of t h i s separation seems t o be t h a t the RA and Berlyne's f i g u r e s 

are l i n k e d ; and the Polygon X and Polygon S.D. are l i n k e d . There are 

two possible i n t e r p r e t a t i o n s o f f e r e d f o r t h i s f i n d i n g . F i r s t l y , the 

f a c t o r w i t h high loadings from the X and S.D. i s perhaps "created" by the 
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large c o r r e l a t i o n s between these 2 scores i n the c h i l d r e n ' s ( . 5 8 ) a nd-

the adults ' ( . 6 2 ) samples. Secondly, the d i s j u n c t i o n may emerge because 

the RA and Berlyne's f i g u r e s tap d i f f e r e n t " k i n d s " of complexity, while 

the Random Polygon measure i m p l i c a t e s a more l i m i t e d view o f complexity. 

This l a t t e r proposal necessitates e l u c i d a t i o n . 

Berlyne generated h i s two complexity s e r i e s (non-X, X) w i t h the 

i n t e n t i o n o f sampling the v a r i o u s a t t r i b u t e s he f e e l s are covered by the 

word "complexity," i n i t s everyday meaning. To r e c a p i t u l a t e , the f i g u r e s 

used i n t h i s research include the f o l l o w i n g c ategories: A. i r r e g u l a r i t y 

of arrangement; B. amount of m a t e r i a l ; C. heterogeneity of elements; 

1). i r r e g u l a r i t y o f shape; XA. number o f independent u n i t s ; XB. asym

metry; and XC. random rearrangement. Berlyne ( 1 9 6 3 b , 1 9 ^ 6 ) argues 

t h a t although i n f o r m a t i o n t h e o r y concepts can be implemented i n the 

attempt t o s p e c i f y and measure complexity, they are not s u f f i c i e n t f o r a 

comprehensive d e s c r i p t i o n and explanation of i t . 

On the other hand, the random polygons are constructed according t o 

inf o r m a t i o n theory p r i n c i p l e s , and are more amenable t o d e s c r i p t i o n and 

explanation i n these terms. A "simpler" approach t o the study o f com

p l e x i t y i s inherent i n the o r i g i n a l development o f the methods f o r p r o 

ducing random f i g u r e s : Attneave and A r n o u l t ' s ( 1 9 5 6 ) object was t o 

determine the " p s y c h o l o g i c a l l y important parameters" of f o r m , and so they 

t r i e d t o c o n t r o l most of the v a r i a b l e s e n t e r i n g i n t o the composition of 

the random f i g u r e s . More s p e c i f i c a l l y , the f i g u r e B d i f f e r o n l y w i t h 

regard t o number and independence of elements. 

I n both the c h i l d r e n ' s and the a d u l t s ' c o r r e l a t i o n m a t r i c e s , the 

RA r e l a t e s more c l o s e l y t o Berlyne's f i g u r e s than i t does t o the Random 

Polygon scores. An i n s p e c t i o n o f the var i o u s complexity measures r e 

produced i n Appendix I shows t h a t the random polygons are, i n f a c t , more 
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cohesive i n appearance than the examples from the RA, or Berlyne's 

f i g u r e s . Thus, i t i s suggested t h a t one f a c t o r which may c o n t r i b u t e 

t o the higher c o r r e l a t i o n s between the RA and Berlyne's f i g u r e s and 

t h e i r subsequent d i v i s i o n from the Polygon X and S.D. i n the varimax 

s o l u t i o n , i o t h a t the RA and Berlyne's f i g u r e s incorporate more "kinds" 

of complexity than does the Random Polygon measure. 

Factor I I I 

Score Loading 

Sex . 7 8 

Sym. - . 4 1 

Asym. . 7 0 

This f a c t o r accounts f o r 2^»2fo of the common variance. Like 

Factor IV i n the c h i l d r e n ' s varimax r o t a t i o n r e s u l t s , i t i s a Bex-typing 

f a c t o r . However, i n the c h i l d r e n ' s Bample, females were more l i k e l y t o 

react p o s i t i v e l y t o symmetry. WhereaB t h i s f a c t o r i n d i c a t e s t h a t f o r 

a d u l t s , females are less acceptant o f symmetry and more aoceptant of 

asymmetry. 

Age D i v i s i o n 

A c o r r e l a t i o n a l a n a l y s i s i n e v i t a b l y i n v o l v e s a c e r t a i n degree of 

d i s t o r t i o n , since many of the i r r e g u l a r i t i e s present i n the raw data are 

l e v e l l e d . For t h i s reason, the deductions from the r e s u l t s generated 

by t h i s method can only r e s e r v e d l y be a p p l i e d t o s i n g l e cases, or even 

t o small groups from the sample. Therefore, i t was decided t o examine 

the c o r r e l a t i o n matrices by developmental subgroup: 1 . t o i n v e s t i g a t e 

whether the general p a t t e r n o f r e l a t i o n s , which i s disclosed w i t h the 

2 8 4 c h i l d r e n , i s consistent throughout; 2 . and also t o determine whether 

there i s any age t r e n d evident i n the p a t t e r n s of c o r r e l a t i o n . 

I n t e r c o r r e l a t i o n Data f o r Each Age Level ' 

The c o r r e l a t i o n a l outcomes f o r the v a r i o u s age l e v e l s 1 . the 6— 
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t o 7 - y e a r - o l d s , 2 . the 8 - t o $- year-olds, 3. the 1 0 - t o 11- year-
ol d s , 4 . the 1 1 - t o 1 2 - y e a r - o l d s , 5 . the 13- t o 1 4 - y e a r - o l d s , 
6 . the 15- t o 1 6 - year-olds, and 7 . the 16- t o 1 8 - year-olds are pre
sented i n Tables 1 5 , 16, 1 7 , 1 8 , 1 9 , 2 0 , and 21 r e s p e c t i v e l y . 

For the 6 - t o 7 - y e a r - o l d subgroup, sex i s s i g n i f i c a n t l y c o r r e l a t e d 

w i t h the Polygon S.D. ( p < . 0 l ) , denoting t h a t females tend t o have a wider 

complexity-choice range. Sex i s also p o s i t i v e l y r e l a t e d t o Sym. 

( p < . 0 5 ) ; t h a t i s , g i r l s l i k e a l a r g e r number of symmetrical f i g u r e s . 

There i s a s i g n i f i c a n t p o s i t i v e c o r r e l a t i o n between the Polygon X and 

the Polygon S.D. ( p < . 0 5 ) ; and between the Polygon S.D. and Sym. ( p < . 0 5 ) . 

For the 8 - t o 9 - y e a r - o l d subgroup, there i s a s i g n i f i c a n t p o s i t i v e 

c o r r e l a t i o n ( p < . 0 5 ) between sex and Sym.: at t h i B age l e v e l , g i r l s 

again manifest a greater acceptance of symmetry. With regard t o the 

complexity preference measures, there were s i g n i f i c a n t p o s i t i v e c o r r e 

l a t i o n s between the RA and Berlyne's f i g u r e s (pc.Ol) and between the RA 

and the Polygon X ( p < . 0 5 ) ; a s i g n i f i c a n t p o s i t i v e c o r r e l a t i o n ( p < . 0 5 ) 

between Berlyne's f i g u r e s and both the Polygon X and the Polygon S.D.; 

and a s i g n i f i c a n t p o s i t i v e c o r r e l a t i o n (psr . 0 1 ) between the Polygon X 

and S.D. Sym. was n e g a t i v e l y r e l a t e d ( p c . 0 1 ) t o the Polygon X; and 

there was a s i g n i f i c a n t p o s i t i v e r e l a t i o n ( p < . 0 5 ) between Asym. and the 

Polygon S.D. 

No s i g n i f i c a n t c o r r e l a t i o n between sex and any of the other v a r i 

ables was revealed f o r the 1 0 - t o 11- y e a r - o l d s . Only 2 s i g n i f i c a n t 

r e l a t i o n s arose among the complexity preference scores: a p o s i t i v e c o r r 

e l a t i o n ( p < . 0 l ) between the RA and Berlyne's f i g u r e s ; and a p o s i t i v e 

c o r r e l a t i o n ( p c . 0 1 ) between the Polygon X and Polygon S.D. Sym. was 

ne g a t i v e l y r e l a t e d t o the RA ( p < . 0 5 ) and the Polygon X ( p < r . 0 l ) ; Asym. 

was p o s i t i v e l y r e l a t e d ( p < . 0 5 ) t o Berlyne's f i g u r e s . 
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I n the 1 1 - t o 1 2 - y e a r - o l d subgroup, t h e r e i s again a s i g n i f i c a n t 
tendency ( p < . O l ) f o r g i r l s t o l i k e a l a r g e r number of symmetrical f i g u r e s . 
With reference t o the complexity preference measures, the RA i s pos
i t i v e l y r e l a t e d ( p < . O l ) t o both Berlyne's f i g u r e s and the Polygon X; 
there is' a l so a s i g n i f i c a n t p o s i t i v e c o r r e l a t i o n ( p < . 0 5 ) between Berlyne's 
f i g u r e s and the Polygon X; and a s i g n i f i c a n t p o s i t i v e c o r r e l a t i o n ( p < . 0 5 ) 
between the Polygon X and Polygon S.D. Sym. shows a s i g n i f i c a n t nega
t i v e r e l a t i o n ( p < . O l ) t o a l l 3 p r i n c i p a l complexity preference scores, 
t h a t i s , the RA, Berlyne's f i g u r e s , and the Polygon X. 

No s i g n i f i c a n t c o r r e l a t i o n oocurred between sex and any o f the 

other v a r i a b l e s i n the 1 3 - t o 1 4 - y e a r - o l d subgroup. For these s u b j e c t s , 

the RA was p o s i t i v e l y r e l a t e d t o Berlyne's f i g u r e s ( p < . 0 l ) , the Polygon 

X ( p < . O l ) , and the Polygon S.D. ( p < . 0 5 ) ; the score on Berlyne'B f i g u r e s 

was also p o s i t i v e l y r e l a t e d ( p < . O l ) t o the Polygon X score. I n a d d i t i o n , 

there was a s i g n i f i c a n t p o s i t i v e c o r r e l a t i o n (p«c.Ol) between the Polygon 

X and Polygon S.D. S i g n i f i c a n t negative c o r r e l a t i o n s ( p < . 0 5 ) were 

revealed between Sym. and each o f the 3 p r i n o i p a l complexity preference 

scores; and a s i g n i f i c a n t p o s i t i v e c o r r e l a t i o n ( p < . O l ) emerged between 

Asym. and each o f these 3 scores. F i n a l l y , t h e re was a s i g n i f i c a n t 

p o s i t i v e c o r r e l a t i o n ( p < . O l ) between Asym. and the Polygon S.D. 

For the 1 5 - t o 1 6 - y e a r - o l d Bubgroup, sex i s s i g n i f i c a n t l y c o r r e 

l a t e d w i t h Asym. ( p < : . O l ) ; t h a t i s , the female subjects are disposed t o 

l i k e a g r e a t e r number of asymmetrical f i g u r e s . There i s a s i g n i f i c a n t 

p o s i t i v e r e l a t i o n ( p < . O l ) between the Polygon X and Polygon S.D. A 

p o s i t i v e c o r r e l a t i o n ( p < . O l ) i s disclosed between the Polygon S.D. and 

both Sym. and Asym. 

I n accord w i t h the f i n d i n g f o r the 1 5 - t o 1 6 - year-olds, females 

i n the 1 6 - t o 1 8 - y e a r - o l d subgroup l i k e a l a r g e r number ( p < . O l ) of 
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a B y m m e t r i c a l f i g u r e s . However, a t t h i s age l e v e l , females also express 
s i g n i f i c a n t l y g r e a t e r ( p < . 0 5 ) preference f o r complexity on the RA and 
Berlyne's f i g u r e s . ..With regard t o the i n t e r r e l a t i o n s among the com
p l e x i t y preference measures, a s i g n i f i c a n t p o s i t i v e c o r r e l a t i o n a r i s e s ' 
between the RA and Berlyne's f i g u r e s ( p < . O l ) ; between Berlyne's f i g u r e s 
and the Polygon X ( p < . 0 5 ) ; and between the Polygon X and Polygon S.D. 
( p < . 0 l ) . Asym. shows a s i g n i f i c a n t p o s i t i v e r e l a t i o n (p<.Ol) w i t h both 
Berlyne's f i g u r e s and the Polygon X. The Polygon S.D. i s p o s i t i v e l y 
c o r r e l a t e d ( p < . 0 5 ) w i t h Sym. and Asym. 
Summary o f Findings 

A b r i e f discussion of these i n t e r c o r r e l a t i o n a l r e s u l t s i n co n j u n c t i o n 

w i t h those f o r the adu l t subgroup f o l l o w B . The focus i s upon the r e 

g u l a r l y r e c u r r i n g f i n d i n g s . 

Sex 

F i r s t o f a l l , i t should be noted t h a t t h e re i B very l i t t l e evidence 

of v a r i a t i o n by sex i n complexity preference manifest on the 3 p r i n o i p a l 

scores, the RA, Berlyne'B f i g u r e s , or the Polygon X. W i t h i n the develop

mental span o f 6 years t o adulthood, sex d i f f e r e n c e s emerge o n l y f o r the 

1 6 - t o 1 8 - y e a r - o l d subgroup: g i r l s o f t h i s age p r e f e r more complexity 

on the RA and Berlyne's f i g u r e s than do the boyB. I t may be t h a t t h i s 

e f f e c t i s p e c u l i a r t o l a t e adolescence, e s p e c i a l l y as i t does not occur 

w i t h the 1 5 - t o 16— y e a r - o l d s , nor does i t p e r s i s t w i t h the p a r e n t a l Bample. 

Furthermore, Eisenman's ( 1 9 6 7 c , 1 9 6 8 a ; Taylor and Eisenman, 1 9 6 8 ) s t u d i e s , 

i n which he r e p o r t s t h a t females l i k e more complexity than males, have 

a l l been conducted w i t h u n i v e r s i t y students. 

Secondly, there i B some evidence of s e x d i f f e r e n c e s , subject t o 

changes w i t h a g e , i n scores on Sym. and Aeym. To e l u c i d a t e , the sex-

t y p i n g f a c t o r which was revealed i n the varimax f a c t o r a n a l y s i s f o r the 
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2 8 4 c h i l d r e n ' 8 data i n d i o a t e d t h a t females tended t o l i k e a g r e a t e r number 
of symmetrical f i g u r e s . I n c o n t r a s t , t h e sex-typing f a c t o r i n the 
v,arimax s o l u t i o n f o r the a d u l t s ' data showed t h a t females were i n c l i n e d 
t o l i k e a g r e a t e r number of asymmetrical f i g u r e s . I t i s t h e r e f o r e i n 
t e r e s t i n g t o observe t h a t r e l a t i v e t o boys, g i r l s at the 6- t o 7 - year-
o l d , 8 - t o 9 ~ y e a r — o l d , and 1 1 - t o 1 2 - y e a r - o l d age l e v e l s are more 
acceptant o f symmetry; w h i l e g i r l s i n the 1 5 - t o 16- y e a r - o l d and 1 6 -
t o 1 8 - y e a r - o l d subgroups are more acoeptant o f asymmetry. Thus, the 
2 older age l e v e l B appear t o correspond more o l o s e l y t o the a d u l t sample 
i n t h i s respect. 
Complexity Preference Measures 

One s i g n i f i c a n t c o r r e l a t i o n which a r i s e s i n each age subgroup, 

from the 6 - t o 7 - year-old l e v e l t o adulthood, i s t h a t between the 

Polygon X and the Polygon S.D. I n other words, a higher X score tends 

t o be associated w i t h a wider complexity-choice range. This requires 

some e x p l a n a t i o n . An i n d i v i d u a l can o b t a i n a Polygon X o f approximately 

1 0 i n 2 ways: 1 . by r e s t r i c t i n g h i s l i k e r a t i n g s t o the 8 - and 12-sided 

f i g u r e s ; 2 . or by d i s p e r s i n g h i s r a t i n g s , f o r example, marking L f o r 

a 4 ~ f 6 - , 8 - , and 2 4 - B i d e d polygon. Thus, the higher the s u b j e c t ' s 

optimal complexity l e v e l as r e f l e c t e d by h i s Polygon X score, the more 

l i k e l y he i s t o demonstrate the l a t t e r type o f behavior. 

With regard t o the complexity preference measures, the only other 

r e l a t i o n which occurred c o n s i s t e n t l y i n each subgroup was t h a t between 

the RA and Berlyne's f i g u r e s . The c o r r e l a t i o n s merit i n s p e c t i o n by age 

l e v e l : 1 . 6 - t o 7 - y e a r - o l d s , . 2 9 ( n o n s i g n i f i c a n t ) ; 2 . 8 - t o 9 -

year-olds, . 4 6 ( p < - . 0 l ) ; 3. 1 0 - t o 1 1 - y e a r - o l d s , . 5 7 ( p < . 0 l ) ; 4 . 1 1 -

t o 1 2 - y e a r - o l d s , . 5 6 ( p < . 0 l ) ; 5 . 13- t o 1 4 - year-olds, . 7 1 ( p < . 0 l ) i 

6. 1 5 - t o 16- year-olds, . 3 5 ( n o n s i g n i f i c a n t ) ; 7» 16- t o 1 8 - year-olds, 
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.60 ( p < . 0 l ) ; and 8. a d u l t s , .69 ( p < . 0 l ) . O v e r a l l , there appears t o 
be a t r e n d such t h a t the e x t e n t of c o r r e l a t i o n increases w i t h age. More 
p r e c i s e l y , t h i s suggests t h a t the u n i f o r m i t y o f complexity preference 
manifest on these 2 measures increases as a f u n c t i o n of age. 

Sy mme t ry—Asymme t r y 

C o r r e l a t i o n s of Sym. and Asym. w i t h the 3 p r i n c i p a l complexity 

preference scores, the RA, Berlyne'6 f i g u r e s , and the Polygon X, where 

s i g n i f i c a n t , are i n the expected d i r e c t i o n s . That i s , preference f o r 

complexity, i n terms of these Bcores, i m p l i c a t e s a r e j e o t i o n o f symmetry 

and an acceptance of asymmetry. 

Subset Analysis 

I n a f u r t h e r attempt t o i n v e s t i g a t e whether there i s any develop

mental t r e n d d i s c e r n i b l e i n complexity preference, a subset a n a l y s i s was 

c a r r i e d out (Youngman, 1971, 1972a, 1972b). The method w i l l be e x p l i c a t e d 

i n d e t a i l , but e s s e n t i a l l y what i t involves i s a comparison between each 

subgroup, deemed worth i n s p e c t i n g , and the t o t a l p o p u l a t i o n s p e c i f i e d ; 

and a comparison of each subgroup w i t h every other subgroup. Because o f 

the general s i m i l a r i t y between the c o r r e l a t i o n a l r e s u l t s f o r the 284 

c h i l d r e n and the 64 a d u l t s , i t was considered s u i t a b l e t o base the analysis 

on the combined data. This made possible an examination o f the v a r i a t i o n 

over the e n t i r e age range, 6 years t o adulthood. 

I n t e r c o r r e l a t i o n Data f o r 284 Children and 64 AdultB 

F i r s t o f a l l , i n order t o a s c e r t a i n the parameters and the character

i s t i c s c o r i n g p a t t e r n f o r the t o t a l p o p u l a t i o n o f c h i l d r e n and a d u l t s , a 

c o r r e l a t i o n a l analysi'B was conducted on the combined set o f r e s u l t s . The 

names and i d e n t i f y i n g numbers o f the v a r i a b l e s included i n t h i s a n a l y s i s , 

and also i n the subsequent subset a n a l y s i s , are itemized i n Table 22. 

The c o r r e l a t i o n m a t r i x f o r the t o t a l sample of 284 c h i l d r e n and 64 
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TABLE 22 

Complexity Preference: Sample comprising 284 Children and 64 Adults 

Means and Standard Deviations o f the 7 Variables 

mean 
standard 
d e v i a t i o n 

1* B 6 X FEMALE 2 1 * 5 3 ' 5 ° 

2 . RA 26.99 10.64 

3. Berlyne's f i g u r e s 5.02 2.61 

4 . polygon mean 12.38 2.58 
(X) 

5. polygon standard d e v i a t i o n 5»97 1.23 
(S.D.) 

6 . number of symmetrical 2.13 .80 
polygons l i k e d (sym.) 

7 . number o f asymmetrical 9«59 2.94 
polygons l i k e d (asym.) 
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a d u l t s i B reproduced i n Table 23. 

Sex 

I n accordance w i t h the c o r r e l a t i o n matrices f o r the 2 samples taken 

separately, sex was not s i g n i f i c a n t l y r e l a t e d t o any of the other v a r i a b l e s . 

Complexity Preference Measures 

The p a t t e r n of c o r r e l a t i o n s among the complexity preference scores 

conforms w i t h those which arose f o r the c h i l d r e n ' s and adultB' data con

sidered independently. I n other words, t h e r e was a s i g n i f i c a n t p o s i t i v e 

r e l a t i o n (p<.Ol) between the RA and Berlyne's f i g u r e s ; a s i g n i f i c a n t 

p o s i t i v e r e l a t i o n (p<.Ol) between the RA and the Polygon X; and a s i g n 

i f i c a n t p o s i t i v e r e l a t i o n (p<.Ol) between Berlyne's f i g u r e s and the 

Polygon X. F i n a l l y , the Polygon S.D. c o r r e l a t e d p o s i t i v e l y ( p ^ . d ) w i t h 

the Polygon X, but d i d not c o r r e l a t e w i t h e i t h e r the RA or Berlyne's 

f i g u r e s . 

I n summary, the i n d i v i d u a l , who manifests preference f o r complexity 

on the RA, i s also more i n c l i n e d t o choose Berlyne's more complex (HC) 

f i g u r e s , and tends t o have a higher optimal complexity l e v e l as i n d i 

cated by h i s higher Polygon X score. One r a t h e r i n t e r e s t i n g t r e n d should 

be touched upon at t h i s p o i n t . The person who obtains a h i g h Polygon X" 

t y p i c a l l y has a wider complexity-choice range as r e f l e c t e d by h i s Polygon 

S.D. I n c o n t r a s t , the person who scores h i g h on a l l 3 p r i n c i p a l com

p l e x i t y preference measures, the RA, Berlyne's f i g u r e s , and the Polygon X, 

does not show t h i s breadth o f complexity choice. Thus, there i s some 

i n t i m a t i o n t h a t such an i n d i v i d u a l i s a o t u a l l y r e j e c t i n g s i m p l i c i t y . 

Symmet ry—A symmet r y 

By r e f e r r i n g t o Table 22, i t can be seen t h a t the mean score f o r 

Sym. i s 2.13 out of a possible 3s the m a j o r i t y o f the t o t a l sample of 

o h i l d r e n and a d u l t s l i k e the symmetrical f i g u r e B . However, a s i g n i f i c a n t 
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negative c o r r e l a t i o n (p^ . 0 1 ) emerged between the RA and Sym. S i g n i f i c a n t 
p o s i t i v e c o r r e l a t i o n s were revealed between Asym. and Berlyne's f i g u r e s 
(p< , 0 5 ) , and the Polygon X (p< . 0 5 ) . Therefore, the r e l a t i o n s between 
Sym. or Asym. and the 3 p r i n c i p a l preference-for-complexity scores, where 
s i g n i f i c a n t , o f f e r support f o r the view t h a t such preference i m p l i c a t e s 
p o s i t i v e r e a c t i o n t o asymmetry and negative r e a c t i o n t o symmetry. I n 
a d d i t i o n , the Polygon S.D. was p o s i t i v e l y c o r r e l a t e d (p<.Ol) w i t h ABym. 
Part I : Each Age Subgroup Compared w i t h the T o t a l Population 

The f i r s t p a r t of the subset method comprises an a n a l y s i s o f the 

d i f f e r e n c e between each subgroup being examined and the t o t a l p o p u l a t i o n 

on a l l v a r i a b l e s . The subgroups were the developmental l e v e l s : 1. the 

6- t o 7- y e a r - o l d s ; 2. the 8- t o 9- y e a r - o l d s ; 3. the 10- t o 11-

year-olds; 4 . the 11- t o 12- year-olds; 5 . the 13- t o 14- year-olds; 

6. the 15- t o 16- year-olds; 7« "the 16- t o 18- year-olds; and 8. the 

a d u l t s . The steps i n the procedure are o u t l i n e d below: 

1. Measurement of the f u l l p o p u l a t i o n . The means and standard 

devi a t i o n s f o r the e n t i r e p o p u l a t i o n , i n t h i s case the 284 c h i l d r e n and 

the 64 a d u l t s , are computed f o r comparative purposes. These are t a b 

u l a t e d i n Table 22. I n a d d i t i o n , the P o p u l a t i o n mean (P.M.) on every 

v a r i a b l e i s included i n the t a b l e relevant t o each subgroup i n order t o 

f a c i l i t a t e i n s p e c t i o n . 

2. Measurement of each subgroup. The members o f a subgroup are 

f i r s t i d e n t i f i e d ; and then a number of s t a t i s t i c s are c a l c u l a t e d f o r 

t h i s Bubgroup, both t o d e f i n e the group, and alBO t o determine the degree 

t o which i t d i f f e r s from the t o t a l p o p u l a t i o n . 

A. Group mean (G.M.). The average score f o r the subgroup alone 

i s computed on each v a r i a b l e . 

B. Group standard d e v i a t i o n (S.D.). This i n d i c a t e s the extent t o 
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wliich t h e group's scores a r e s c a t t e r e d about the average. I t i s not 
possible t o a t t r i b u t e meaning t o a p a r t i c u l a r value, as the size depends 
on a c t u a l scores on the p e r t i n e n t measure. 

C. T-value. This i s the main s t a t i s t i c used t o c h a r a c t e r i z e a 

subgroup. The T-value, which takes i n t o account the size o f both the 

subgroup and the t o t a l p o p u l a t i o n , i s a measure of the degree t o whioh 

the group deviates from the p o p u l a t i o n . Also taken i n t o account i s the 

v a r i a b i l i t y of both: an apparent d i f f e r e n c e between the average of the 

subgroup and t h a t of the p o p u l a t i o n need not be s i g n i f i c a n t , e s p e c i a l l y 

i f there i s great v a r i a b i l i t y i n t h e i r r e s p e c t i v e scores as shown by 

the group and population standard d e v i a t i o n s ; the T-value r e q u i r e s a 

l a r g e r d i f f e r e n c e f o r s i g n i f i c a n c e i n such an instance. I f the T-value 

i s p o s i t i v e ( + ) , the group's mean i s higher than t h a t o f the p o p u l a t i o n ; 

i f the T-value i s negative ( - ) , the group's average score i s lower. 

D. F - r a t i o . The divergence between a subgroup and the t o t a l pop

u l a t i o n i s l e s s meaningful i f there i s a great deal of v a r i a t i o n w i t h i n 

the subgroup. That i s , the average score o f the group may be s i g n i f i 

c a n t l y higher or lower, but w i t h i n the group, there could e a s i l y be many 

members not much d i f f e r e n t from the p o p u l a t i o n . The F - r a t i o provides 

a measure o f the homogeneity o f a subgroup: i f the group's variance 

(standard d e v i a t i o n ) i s s m a l l , compared w i t h the p o p u l a t i o n variance, 

the F - r a t i o w i l l be r e l a t i v e l y l a r g e . Suoh an outcome makes i t more 

reasonable t o generalize the f i n d i n g f o r the e n t i r e subgroup t o the 

i n d i v i d u a l members. 

The subset analysis data f o r the v a r i o u s age l e v e l s 1. the 6-

t o 7- y e a r - o l d s , 2. the 8- t o 9- year-olds, 3. the 10- t o 11- year-olds, 

4. the 11- t o 12- year-olds, 5 . the 13- t o 14- year-olds, 6. the 15-

t o 16- y e a r - o l d s , 7« the 16- t o 18- year-olds, and 8. the a d u l t s are 
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set out i n Tables 24, 25, 26, 27, 28, 29, 30, and 31 r e s p e c t i v e l y . 

The negative T-value i n d i c a t e s t h a t the 6 - t o 7- y e a r - o l d sub

group p r e f e r s s i g n i f i c a n t l y l e ss (p<.05) complexity on the RA than the 

t o t a l p o p u l a t i o n . Furthermore, as can be seen from the s i g n i f i c a n t l y 

higher (p«£.05) F - r a t i o , the group members manifest r e l a t i v e cohesiveness 

i n t h i s behavior. The subgroup also Bcores s i g n i f i c a n t l y lower (p£«05) 

than the p o p u l a t i o n on B e r l y n e ' B f i g u r e s . 

The 8 - t o 9- y e a r - o l d subjects diverge from the p o p u l a t i o n only 

i n u n i f o r m l y l i k i n g a s i g n i f i c a n t l y g r e a t e r ( p £ . 0 l ) number o f the sym

m e t r i c a l f i g u r e s . 

Compared w i t h the t o t a l p o p u l a t i o n , the 10- t o 11- year-olds have 

s i g n i f i c a n t l y higher (p* i05 ) average scores on the 3 p r i n c i p a l com

p l e x i t y preference measures, the RA, Berlyne's f i g u r e s , and the Polygon 

X. I n a d d i t i o n , t h i s age l e v e l reacted p o s i t i v e l y t o a l a r g e r ( p < . 0 l ) 

number of asymmetrical f i g u r e s . 

A r e l a t i v e l y cohesive tendency t o o b t a i n both a higher (p^ . 0 1 ) 

Polygon X and a higher (p<.05) Polygon S.D. than the t o t a l p o p u l a t i o n 

was d i s c l o s e d i n the 11- t o 12- y e a r - o l d subgroup. 

There i s a smaller (p<.05) p r o p o r t i o n o f femaleB i n the 13- t o 14-

y e a r - o l d subgroup than i n the p o p u l a t i o n . The one other divergence i s 

t h a t the members score lower (p4 . .05) on Asym. 

The members of the 15- t o 16- y e a r — o l d subgroup show g r e a t e r (p<.05) 

preference f o r complexity on the RA than the t o t a l p o p u l a t i o n . 

Corresponding w i t h the r e s u l t f o r the 15- t o 16- y e a r - o l d subjects, 

the 16- t o 18- year-olds also score s i g n i f i c a n t l y higher (p<.05) on the 

RA than the p o p u l a t i o n does. The other d i f f e r e n c e revealed i s t h a t they 

are i n c l i n e d t o l i k e fewer (p^ . 0 5 ) asymmetrical f i g u r e s . 

I n comparison w i t h the t o t a l p o p u l a t i o n , the adult subgroup demon-
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s t r a t e s s i g n i f i c a n t l y l e ss (p^.Ol) preference f o r complexity on the 3 
p r i n c i p a l scores, the RA, Derlyne's f i g u r e s , and the Polygon X. 
Summary of Part I 

I n Part I of the subset a n a l y s i s , evidence bearing on the issue of 

age-related changes i n preference f o r complexity emerged. The RA scores 

provide the most c l e a r l y i n t e r p r e t a b l e data and the age sequence w i l l be 

b r i e f l y described. The 6- t o 7~ year-olds manifest s i g n i f i c a n t l y lower 

preference f o r complexity on the RA. The 8 - t o 9~ year-olds do not de

v i a t e from the p o p u l a t i o n . There i s a s i g n i f i c a n t increase i n preference 

f o r complexity on the RA a t the 10- t o 11- y e a r - o l d l e v e l . Yet t h i s 

increase i B not maintained, as n e i t h e r the 11- t o 12- y e a r - o l d subgroup 

nor the 13- t o 14- y e a r - o l d subgroup d i f f e r s from the t o t a l p o p u l a t i o n . 

On the other hand, both the 15- t o 16- y e a r - o l d and the 16— t o 18- year-old 

subjects demonstrate g r e a t e r complexity preference on the RA. F i n a l l y , 

the a d u l t s , l i k e the 6- t o 7 - year-olds, score s i g n i f i c a n t l y lower than 

the population on t h i s measure. 

The most s a l i e n t i m p l i c a t i o n o f t h i s p a t t e r n i n g o f RA scores i s 

t h a t there seems t o be a developmental t r e n d such t h a t preference f o r 

complexity increases and subsequently decreases w i t h age. To elaborate, 

the youngest c h i l d r e n , the 6- t o 7- year-olds, l i k e less complexity. 

This c o n t e n t i o n i s r e i n f o r c e d by the f i n d i n g t h a t these subjects also soore 

lower than the t o t a l p o p u l a t i o n on Berlyne's f i g u r e s . Complexity p r e 

ference on the RA shows an increment f o r the 8 - t o 9~ y e a r - o l d c h i l d r e n 

and then remains f a i r l y s t a b l e through age 14, w i t h the exception of a 

peak at the 10- t o 11- y e a r - o l d l e v e l . This peak was not a n t i c i p a t e d , 

but the increase i n complexity preference f o r the 10- t o 11- y e a r - o l d 

subgroup i s q u i t e general, extending t o higher average scores on Berlyne's 

f i g u r e s and the Polygon X. The question a r i s e s as t o whether such an 
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increase i s s p e c i f i c t o t h i B developmental p o p u l a t i o n or whether i t would 
be a r e g u l a r outcome w i t h other populations as w e l l . 

At age 15» there i s a f u r t h e r increment i n preference f o r com

p l e x i t y on the RA which perBiBts through age 1 8 . This r e s u l t m e r i t s 

some comment: i t i s r e l e v a n t t o the i n f l u e n c e o f experience, i n terms 

o f s p e c i a l i z e d t r a i n i n g , on complexity preference. As has been men

t i o n e d , the 1 5 - t o 16- y e a r - o l d subgroup was composed of 19 students 

preparing f o r the "0" l e v e l q u a l i f i c a t i o n i n a r t . As would perhaps 

be expected, these subjects s c o r e d higher on the RA, which was o r i g i n a l l y 

an " a r t " preference scale, i n t h a t i t separated a r t i s t s from "people i n 

general." This greater preference f o r complexity shown by the a r t 

students i s also consistent w i t h Munsinger and Kessen's ( 1 9 6 4 ) r e p o r t 

t h a t t h e i r a r t - s t u d e n t subjects p r e f e r r e d more complexity than the r e s t 

of t h e i r u n i v e r s i t y p o p u l a t i o n . However, i n the present research, the 

1 6 - to 1 8 - year-oldB, who were not a r t s t u d e n t s , also demonstrated s i g n i 

f i c a n t l y higher preference f o r complexity on the RA than the t o t a l pop

u l a t i o n . Thus, i n s o f a r as there i s any e f f e c t of experience on com

p l e x i t y preference, i t i s arguable t h a t i t i s experience which accrues 

as c h i l d r e n become o l d e r , and not as a consequence of more s p e c i f i c a r t 

i s t i c t r a i n i n g . 

Nevertheless, the increase i n preference f o r complexity does not 

continue i n t o adulthood. I n f a c t , the a d u l t subgroup was most s i m i l a r 

t o the 6- t o 7- ye a r - o l d subgroup, having s i g n i f i c a n t l y lower scores on 

the RA and Berlyne's f i g u r e s . Furthermore, the adult group obtained a 

s i g n i f i c a n t l y lower Polygon X. 

Part I I : p]ach Age Subgroup Compared w i t h Every Other Subgroup 

The f i r s t p art of a subsot analysis serves t o d e l i n e a t e the various 

subgroups i n terms o f t h e i r divergence from the t o t a l p o p u l a t i o n . I n 
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the second p a r t o f the subset a n a l y s i s , a T-value iB computed "between the 

mean of each subgroup and every other Bubgroup on a l l v a r i a b l e s . More 

s p e c i f i c a l l y , the second p a r t i s c a r r i e d out w i t h a view t o determining 

what s i g n i f i c a n t d i f f e r e n c e s , i f any, e x i s t among the var i o u s subgroups. 

The u t i l i t y o f t h i s procedure can be e x e m p l i f i e d w i t h referenoe t o age 

e f f e c t s . The 6- t o 7 - y e a r - o l d subgroup score s i g n i f i c a n t l y lower than 

the t o t a l p o p u l a t i o n on the RA. However, i f there i s indeed a develop

mental t r e n d , i t would be expected t h a t t h i s subgroup would also score 

lower than a l l the older subgroups. 

The data f o r the RA, Berlyne's f i g u r e s , the Polygon X, the Polygon 

S.D. Sym. and Asym. appear i n Tables 32A, B, C, D, E, and P r e s p e c t i v e l y . 

There w i l l be a b r i e f c o n s i d e r a t i o n of group v a r i a t i o n s on eaoh score 

and then a general discussion o f i m p l i c a t i o n s . 

RA 

I n Part I o f the subset a n a l y s i s i t was seen t h a t , compared w i t h 

the t o t a l p o p u l a t i o n , the 6 - t o 7 - year-olds express s i g n i f i c a n t l y less 

preference f o r complexity on the RA. Part I I shows t h a t a l l o f the o l d e r 

subgroups of c h i l d r e n score higher than t h i s youngest group; and w i t h 

the exception o f the 13- t o 14- year- o l d group s i g n i f i c a n t l y h i g her. The 

adul t s score lower, but not s i g n i f i c a n t l y so. On the other hand, the 

adults who had a s i g n i f i c a n t l y lower RA mean than the t o t a l p o p u l a t i o n , 

do score s i g n i f i c a n t l y lower than a l l the remaining c h i l d r e n ' s groups on 

t h i s measure. 

The 1 5 - t o 16- year-olds, who manifest s i g n i f i c a n t l y g r e a t e r p r e f e r 

ence f o r complexity than the t o t a l p o p u l a t i o n , score s i g n i f i c a n t l y higher 

than the 6- t o 7 - year-olds, the 11- t o 12- year-olds, and the 13- t o 14-

year-olds. Although the d i f f e r e n c e s are not s i g n i f i c a n t , they also score 

higher than the 8 - t o 9 - y e a r - o l d s , and the 10- t o 11- y e a r - o l d s , and 
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n e g l i g i b l y higher than the 16- t o 18- year- o l d s . 

The 16- t o 1 8 - y e a r - o l d s u b j e c t s , who also demonstrated s i g n i f i c a n t l y 

greater complexity preference on the RA than the t o t a l p o p u l a t i o n , score 

s i g n i f i c a n t l y higher than the 6 - t o 7 - y e a r - o l d s ; and h i g h e r , though 

not s i g n i f i c a n t l y so, than a l l other younger subgroups excepting the 1 5 -

t o 16- y e a r - o l d one. 

Berlyne's f i g u r e s 

Part I o f the subset a n a l y s i s d i s c l o s e d t h a t the 6 - t o 7 - year-oldB 

p r e f e r s i g n i f i c a n t l y l e s s complexity on Berlyne's f i g u r e s than the t o t a l 

p o p u l a t i o n . Table 32B confirms t h a t a l l o l d e r age l e v e l s o b t a i n a higher 

average Bcore on t h i s measure; and a l l but the 1 5 - t o 1 6 - year-olds and 

the a d u l t s o b t a i n a s i g n i f i c a n t l y higher one. 

I n comparison w i t h the t o t a l p o p u l a t i o n , the adults also express 

s i g n i f i c a n t l y less preference f o r complexity on Berlyne's f i g u r e s . A l 

though they score higher than the 6 - t o 7 - y e a r - o l d subgroup, they score 

lower than the r e s t of the c h i l d r e n ' s subgroups, and s i g n i f i c a n t l y lower 

than a l l but the 1 5 - "to 16- year-olds and the 1 6 - t o 1 8 - y e a r - o l d s . 

The mean score of the 1 5 - t o 16- y e a r - o l d subgroup i B s i g n i f i c a n t l y 

lower than t h a t o f the 8 - t o 9 - year-old group and of the 10- t o 11- year-

o l d group. 

Polygon X 

I n P a r t I of the subset a n a l y s i s , i t was found t h a t the a d u l t s had 

a s i g n i f i c a n t l y lower Polygon X than the t o t a l p o p u l a t i o n . Examination 

of Table 32C shows t h a t they score lower than a l l other age l e v e l s on t h i s 

measure, but only s i g n i f i c a n t l y lower than the 10- t o 11- y e a r - o l d s , the 

11- t o 12- year-olds, and the 13- t o 1 4 - y e a r - o l d s . 

Both the 10- t o 11- y e a r - o l d and the 11- t o 12- y e a r - o l d subgroups 

have B i g n i f i c a n t l y higher Polygon X score than the 8 - t o 9 - y e a r - o l d sub-
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group. F i n a l l y , the 16- t o 1 8 - year-old subjects o b t a i n a s i g n i f i c a n t l y 
lower Polygon X than the 11- t o 12- y e a r - o l d s u b j e c t s . 
Polygon S.D. 

The one in t e r - g r o u p d i f f e r e n c e revealed on t h i s measure i n d i c a t e s 

t h a t the adultB have a s i g n i f i o a n t l y smaller complexity-choice range than 

the 11- t o 12- year-olds. 

Sym. 

The 11- t o 12- y e a r - o l d s , the 13- t o 14- year-olds, the 15- t o 16-

year-olds, the 1 6 - t o 1 8 - y e a r - o l d s , and the a d u l t s l i k e s i g n i f i c a n t l y 

fewer symmetrical f i g u r e s than the 8- t o 9 - y e a r - o l d s . The 13- t o 14-

year-old subjects and the 1 5 - t o 16- y e a r - o l d subjects l i k e a smaller 

number of symmetrical f i g u r e s than do the 10- t o 11- y e a r - o l d s . The 1 5 -

t o 1 6 - year-olds also l i k e a smaller number o f these f i g u r e s than the 11-

t o 12- y e a r - o l d s . 

Without t a k i n g i n t o account s i g n i f i c a n c e l e v e l s , the i n t e r e s t i n g 

f e a t u r e of the p a t t e r n i n g of minus signs i n Table 32E, p a r t i c u l a r l y w i t h i n 

the age span o f 10 to 18 (groups 3 to 7)» i e t h a t there appears to be a 

t r e n d such t h a t a l l o l d e r subgroups l i k e fewer symmetrical f i g u r e B than 

a younger subgroup. 

Asym. 

Both the 13- t o 14- y e a r - o l d subjeots and the 16- t o 1 8 - y e a r - o l d 

subjects express preference f o r a s i g n i f i c a n t l y smaller number of asym

m e t r i c a l f i g u r e s than the 8 - t o 9 - y e a r — o l d s u b j e c t s . The 11- t o 12-

year-olds, 13- t o 14- year-oldB, 1 5 - t o 1 6 - y e a r - o l d s , 16- t o 18- year-

ol d s , and the a d u l t s l i k e a s i g n i f i c a n t l y smaller number o f these f i g u r e s 

than do the 10- t o 11- y e a r - o l d s . 

I n a d d i t i o n , corresponding t o the f i n d i n g f o r Sym., the c o n f i g 

u r a t i o n of minus signs i n Table 32F, at l e a s t between the ages 11, 12 
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and 18 (groups 4 i 5» 6 , and 7 ) , suggests t h a t a l l o l d e r groups l i k e fewer 
asymmetrical f i g u r e s than a younger group. Thus, the p a t t e r n i n g of scores 
by age on both Sym. and Asym. o f f e r s some s l i g h t support f o r the pro
p o s i t i o n formulated d u r i n g the discussion of the 284 c h i l d r e n ' s i n t e r -
c o r r e l a t i o n and f a c t o r a n a l y s i s r e s u l t s : aB o h i l d r e n become o l d e r , they 
are i n c l i n e d t o become more Beleotive i n t h e i r preference. 
General Summary 

This review w i l l be o r i e n t e d towards the issue of developmental 

changes i n preference f o r complexity. I n the f i r s t place, i t should be 

remarked t h a t a t each age l e v e l , there are i n t e r - i n d i v i d u a l d i f f e r e n c e s 

such t h a t some persons l i k e complexity and some l i k e s i m p l i c i t y . On 

thei basis of Pa r t I and Pa r t I I o f the subset a n a l y s i s , the strongest 

conclusion warranted i s t h a t the youngest c h i l d r e n , the 6- t o 7 - year-

o l d s , and the ad u l t s tend t o p r e f e r less complexity on the RA and Berlyne's 

f i g u r e s . Between the ages o f 8 t o 1 8 , there i s not much evidence of 

reg u l a r age e f f e c t s on complexity preference as r e f l e c t e d by the 3 p r i n c i 

p a l scores, the RA, Berlyne's f i g u r e s , and the Polygon X. 

Considering the data w i t h i n the context o f the other developmental 

studies d e a l i n g w i t h preference f o r oomplexity, which have been described 

i n the i n t r o d u c t i o n t o t h i s chapter, i t seems t h a t they accord most 

c l o s e l y w i t h those reported by Thomas ( 1 9 6 6 ) . To r e c a p i t u l a t e , w i t h a 

sample of c h i l d r e n ranging i n age from 7 t o 1 9 , Thomas found n e g l i g i b l e 

v a r i a t i o n i n complexity preference f o r ages 7 through 16; and a systematic 

decrease i n such preferences f o r ages 17 , 18, and 19« I n the present 

researoh, although the 6 - t o 7 - year-olds evinced less preference f o r 

complexity, there was l i t t l e change from ages 8 t o 1 8 . While a decrease 

i n complexity preference does not oocur i n l a t e adolescence, i t does 

emerge i n adulthood. 



210. 

C l u s t e r A n a l y s i s 

As s e x does not appear t o play a d e c i s i v e r o l e i n complexity p r e f e r 

ence, and a s there was no c l e a r l y d i s c e r n i b l e t r e n d by age subgroup, 

the f i n a l method of o r g a n i z i n g the data comprised a means of generating 

subgroupB from a p o p u l a t i o n . That i s , employing the computer, a c l u s t e r 
> 

analysis (Wishart, 1969) was conduoted on the 284 c h i l d r e n ' s r e s u l t s ; 

and then on the oombined r e s u l t s f o r the 284 c h i l d r e n and 64 a d u l t s . 

The v a r i a b l e s included i n t h i s grouping procedure were scores on the RA, 

Berlyne's f i g u r e s , and the Random Polygon measure, t h a t i s , the Polygon 

X, the Polygon o.D., Sym. and Asym. A d e s c r i p t i o n o f the approach 

i m p l i c i t i n c l u s t e r a n a l y s i s should serve t o e x p l a i n the e f f e c t i v e n e s s 

of the method (Brennan and Yotingman, 1971; E n t w i B t l e and Brennan, 1971; 

Youngman, 1972b) . 

D e s c r i p t i o n of the Method 

C l a s s i f i c a t i o n s by age or sex are constructed a p r i o r i and are 

based on predetermined i n t e r v a l s . These a p r i o r i "type" c o n s t r u c t i o n s 

represent e x t e r n a l l y imposed groupings and may bear l i t t l e r e l a t i o n s h i p 

t o the " n a t u r a l " t y p o l o g i c a l s t r u c t u r e o f the data (Brennan and Youngman, 

1971) . On the other hand, the c l a s s i f i c a t i o n i n v o lved i n a c l u s t e r 

analysis technique i s based on the e n t i r e set o f s p e c i f i e d v a r i a b l e s . 

A l l the i n d i v i d u a l ' s scores, i n t h i s case those on the RA, Berlyne's 

f i g u r e s , and the Random Polygon measure, are simultaneously considered. 

The reasoning behind t h i s procedure i s t h a t each i n d i v i d u a l i s defined 

i n terms of a p a r t i c u l a r combination of scores on a l l v a r i a b l e s . 

E s s e n t i a l l y , the o b j e c t o f a d u s t e r a n a l y s i s i s t o produce sub

g r o u p s from a popula t i o n i n such a fashion t h a t every Bubgroup i s homo

geneous, y e t a t the same time d i f f e r e n t from other subgroups. E n t w i B t l e 

and Brennan (1971) formulate a cogent comparison: "The simplest way of 



211. 

c o n c e p t u a l i z i n g t h i s approach i s t o contrast i t w i t h f a c t o r a n a l y s i s . 
The basic aim i n f a c t o r a n a l y s i s i s t o condense many v a r i a b l e s i n t o a 
few f a c t o r s which summarize the i n t e r r e l a t i o n s h i p s between the v a r i a b l e s 
i n a parsimonious manner. Var i a b l e s which have elements i n common are 
replaced by a f a c t o r . I n c l u s t e r analysis people whose p r o f i l e s of 
scores are B i m i l a r are grouped i n t o c l u s t e r s t o describe types of 
i n d i v i d u a l s . Thus, a c l u s t e r of people i s analogous t o a f a c t o r de
r i v e d from a s e r i e s of t e s t s " (p.268). 

I n t h i s research, the form of c l u s t e r a n a l y s i s implemented was 

Ward's method (Ward, 1963; Wishart, 1 9 6 9 ) . A. b r i e f account of the 

procedure f o l l o w s . F i r s t o f a l l , Ward (1 9 ^ 3 ) defines " o b j e c t i v e func

t i o n " as "any f u n c t i o n a l r e l a t i o n t h a t an i n v e s t i g a t o r s e l e c t s t o r e 

f l e c t the r e l a t i v e d e s i r a b i l i t y of grouping" (p.237)« His c r i t e r i o n 

f o r grouping, or o b j e c t i v e f u n c t i o n , i s l o s s o f i n f o r m a t i o n ; t h a t i B , 

grouping i s c a r r i e d out w i t h a view t o m i n i m i z i n g t h i s l o s s . 

To e l a b o r a t e , Ward ( 1 9 6 3 ; Wishart, 19^9) developed h i s method on 

the premise t h a t the g r e a t e s t amount of i n f o r m a t i o n i s a v a i l a b l e when a 

set of n members i s ungrouped. Therefore, the c l u s t e r i n g process s t a r t s 

w i t h these n members, termed sxibsets or c l u s t e r s , even though they oontain 

only one i n d i v i d u a l . The computer begins by c a l c u l a t i n g the s i m i l a r i t y 

between a l l possible p a i r s o f i n d i v i d u a l s or subsets; and then chooses 

two of these n subsets which, when u n i t e d , w i l l reduce by one the number 

of subsets, while causing the l e a s t impairment of the optimal value (0) 

o f the o b j e c t i v e f u n c t i o n ( l o s s o f i n f o r m a t i o n ) . A f t e r every such 

f u s i o n , the n - 1 r e s u l t i n g subsets are examined t o determine i f a t h i r d 

member should be u n i t e d w i t h the f i r s t p a i r , or another p a i r i n g made, to 

secure the o p t i m a l value of the o b j e c t i v e f u n c t i o n f o r n-2 groups. That 

i s , s i m i l a r i t i e s between the m o d ified subset and a l l other subsets are 
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recompiled; and the two most s i m i l a r subsets are combined. This pro
cedure can be continued, i f d e s i r e d , u n t i l a l l members of the o r i g i n a l 
p opulation are againi i n one group. Since the number of subsets i s 
s y s t e m a t i c a l l y reduced ( n , n - 1 . . . 1 ) , the process i s c a l l e d " h i e r a r c h i c a l 
grouping." I n summary, Ward's method of c l u s t e r a n a l y s i s i s a procedure 
f o r forming h i e r a r c h i c a l groups of mutually exolusive subsets, each o f 
which has members who are maximally a l i k e w i t h respect t o s p e c i f i e d 
c h a r a c t e r i s t i c s . 
Results f o r 284 Children 

Ward's method produces a s e r i e s of p a r t i t i o n s of the t o t a l sample 

such t h a t at each l e v e l every subject i s a l l o c a t e d t o one c l u s t e r . The 

computer p r i n t o u t consists o f the i d e n t i f y i n g numbers of the i n d i v i d u a l s 

making up the subgroups at each c l u s t e r l e v e l . Thus, once the subgroups 

have been obtained, i t remains t o a s c e r t a i n the c h a r a c t e r i s t i c s of the 

members. This i s achieved by using the s u b s e t analysis method p r e 

v i o u s l y described. As has been mentioned, the v a r i a b l e s i n v o l v e d i n the 

c l u s t e r a n a l y s i s f o r the 284 c h i l d r e n ' s data were scores on the RA, Berlyne's 

f i g u r e s , and the Random Polygon measure, the Polygon X, S.D., Sym. and 

Asym. However, the age and sex v a r i a b l e s were included i n the Bubset 

analysis t o f u r n i s h supplementary i n f o r m a t i o n about the membership of 

the c l u s t e r s . 

The a p p l i c a t i o n of c l u s t e r analysis i s s t i l l at an e x p l o r a t o r y 

stage ( E n t w i s t l e and Brennan, 1971• p.276) and a c e n t r a l problem i s t h a t 

o f "How many c l u s t e r s ? " (Brennan and Youngman, 19711 P« 3 ) . I t i s 

o f t e n i n t e r e s t i n g t o examine a dichotomy. 

The T-values between the means on a l l v a r i a b l e s f o r the 2-group 

d i v i s i o n are presented i n Table 33» This d i v i s i o n does not provide a 

s u f f i c i e n t l y d e t a i l e d s t r u c t u r i n g of the data: o l u B t e r 1 oontainB 257 
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( 9 0 . 5 $ ) o f "the subjects; w h i l e c l u s t e r 2 contains only 27 ( 9 . 5 $ ) of the 

s u b j e c t s . 

Nevertheless, the d i s t i n c t i o n between the 2 c l u s t e r s m e r i t s a short 

synopsis. F i r s t of a l l , c l u s t e r 2 i s predominantly male, comprising 18 

boys. Furthermore, the c h i l d r e n i n c l u s t e r 2 score s i g n i f i c a n t l y lower 

(p<.0l) than those i n c l u s t e r 1 on the RA, Berlyne's f i g u r e s , the Polygon 

X, and the Polygon S.D.; and they l i k e a s i g n i f i c a n t l y s m a l l e r (p<.0l) 

number o f asymmetrical f i g u r e s . 

However, the most s u i t a b l e s t r u c t u r i n g of the data appeared t o be 

the 3 - c l u s t e r s o l u t i o n . The f i n d i n g s o f Part I and Part I I of the sub

set a n a l y s i s on t h i s 3 - c l u s t e r outcome w i l l be b r i e f l y r e p o r t e d . To r e 

c a p i t u l a t e , the f i r s t p a r t o f the subset a n a l y s i s involves a consideration 

of the d i f f e r e n c e s between each c l u s t e r and the t o t a l p o p u l a t i o n ; while 

i n the second p a r t , an i n v e s t i g a t i o n o f the d i f f e r e n c e s among the various 

c l u s t e r s i s c a r r i e d out. 

The r e s u l t s of Part I of the subset a n a l y s i s f o r c l u s t e r s , 1, 2, and 

3 are reproduced i n Tables 34» 35» and. 36 r e s p e c t i v e l y . 

C l u s t e r 1 i B composed o f 162 (57.1$) of the c h i l d r e n . I n s p e c t i o n 

o f Table 34 shows t h a t t h i s c l u s t e r contains a higher p r o p o r t i o n of females 

than the t o t a l p o p u l a t i o n . Some comment seems r e q u i s i t e . I n the t o t a l 

sample o f 284 c h i l d r e n , there i s a f a i r l y even d i v i s i o n by sex: 153 females 

( 5 3 . 9 $ ) and 131 males ( 4 6 . 1 $ ) . I n c o n t r a s t , 106 ( 6 5 . 4 $ ) of the c h i l d r e n 

i n c l u s t e r 1 are female. 

With regard t o the complexity preference measures, these subjects 

have a s i g n i f i c a n t l y lower (p<.0l) average score than the t o t a l p opulation 

on the RA and Berlyne's f i g u r e s . Although they do not deviate from the 

p o p u l a t i o n on the Polygon X score, they do tend t o have a wider complexity-

choice range as r e f l e c t e d by t h e i r s i g n i f i c a n t l y higher (p<.0l) Polygon S.D. 
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They react p o s i t i v e l y to a s i g n i f i c a n t l y larger (p<.Ol) number of 
symmetrical figures. 

Cluster 2 contains 27 ( 9 * 5 ^ ) of "the children. As can be seen from 

Table 35 > t h i s c l u s t e r i s composed of a smaller proportion of females 

than the t o t a l population: 18 ( 6 6 . 7 ^ ) of the children are males. 

In terms of complexity preference, c l u s t e r 2 appears to be made 

up of t h e low scoring subjects. Compared with the t o t a l population, 

these children manifest s i g n i f i c a n t l y l e s s (p<..Ol) preference for com

plexity on the 3 principal scores, the RA, Berlyne ' B figures, and the 

Polygon X. They also obtain a s i g n i f i c a n t l y lower (pC.Ci) Polygon 5.D. 

F i n a l l y , they l i k e a s i g n i f i c a n t l y smaller (p<.Ol) number of asymmetrical 

figures. 

Cluster 3 , with 95 children, constitutes 33.47^ of the t o t a l sample. 

Examination of Table 36 B h o w s that c l u s t e r 3 , l i k e c l u s t e r 2, contains 

a lower proportion of females: 57 ( 6 C $ ) of the subjects are males. 

However, clust e r 3 seems to comprise the high scoring subjects. 

In comparison with the t o t a l Bample of c h i l d r e n , the c h i l d r e n i n clu s t e r 

3 express s i g n i f i c a n t l y greater (p<.Ol) complexity preference on the RA, 

Berlyne's figures, and the Polygon X. They demonstrate breadth of 

complexity choice as reflected by t h e i r higher (p<.Ol) Polygon S.D. 

They are i n c l i n e d to l i k e a smaller (p<.Ol) number of symmetrical figures 

and a larger (p<.Ol) number of asymmetrical ones. 

The r e s u l t s of Part I I of the subset a n a l y s i s , in which a T-value 

i s computed between the mean of each c l u s t e r and every other c l u s t e r on 

a l l v a r i a b l e s , are set out in Table 37« There w i l l be a consideration 

of the group variations on each score, followed by a discussion which 

w i l l take into account the combined data of Part I and Part I I . 

Age 

There i s no divergence in the age composition of the 3 c l u s t e r s . 
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Sex 

Both cluBter 2 a n d c l u s t e r 3 contain a smaller (jx.01) proportion 

of females than clus t e r 1. 

RA 

Although the difference i s not s i g n i f i c a n t , the children in cluster 

2 score lower than those in c l u s t e r 1 on the RA. The children i n clust e r 

3 score s i g n i f i c a n t l y higher (p<.0l) than those i n c l u s t e r 1 and i n 

clu s t e r 2. 

Berlyne's figures 

A s i m i l a r patterning of scoreB occurs f or Berlyne's figures: d u s t e r 

2 scores lower, but not s i g n i f i c a n t l y so, than c l u s t e r 1; c l u s t e r 3 

scores B i g n i f i o a n t l y higher (p<.0l) than both c l u s t e r 1 and c l u s t e r 2. 

Polygon X 

Cluster 2 subjects obtain a s i g n i f i c a n t l y lower (p<.0l) Polygon X 

than those i n cl u s t e r 1; while d u s t e r 3 subjects score s i g n i f i o a n t l y 

higher (p<.0l) than those in d u s t e r 1 and i n c l u s t e r 2 on t h i s measure. 

Polygon S.D. 

The children i n c l u s t e r 2 demonstrate a s i g n i f i c a n t l y smaller (p<.0l) 

complexity-choice range than the children i n c l u s t e r 1. Although the 

children i n c l u s t e r 3 score lower (p<.05) than those in c l u s t e r 1, they 

have a wider (p<.0l) complexity-choice range than the children i n cluster 2. 

Syjrw 

The only inter-group differences which emerges on t h i s measure shows 

that the children i n c l u s t e r 3 l i k e fewer (p<.0l) symmetrical figures 

than do the children in c l u s t e r 1. 

Asym. 

Cluster 2 subjects l i k e a s i g n i f i c a n t l y smaller (p<.0l) number of 

asymmetrical figures than those i n cl u s t e r 1. Cluster 2 subjects l i k e 
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a larger n u m b e r of these figures than do the children in c l u s t e r 1 
(p<.05) and in c l u s t e r 2 (p<.Ol). 

Summary 

To summarize most concisely, c l u s t e r 1 appears to comprise the medium 

scorers, c l u s t e r 2 the low scorers, and c l u s t e r 3 the high scorers. 

Thus, at an i n t u i t i v e l e v e l the c l u s t e r a n a l y s i s findings make sense: 

on the basis of a form of composite complexity score, the subjects are 

distributed into low, medium, and high groups, with the largest number 

placed in the medium group, and l e s s e r dispersions in the low and high 

groups. I t remains to define the c l u s t e r s i n a more precise manner by 

referring to t h e i r scoring c h a r a c t e r i s t i c s . 

Age 

As the children's c l u s t e r s do not vary with respect to age, i t seems 

reasonable to argue that, i n most general terms, there i s stronger evidence 

of inter-individual differences than of any developmental trend. 

Sex 

I t i s interesting to observe that females tend to be concentrated 

in the medium B c o r i n g c l u s t e r , while males preponderate in the low and 

high scoring c l u s t e r s . With the exception of scores on Sym. and ABym., 

the r e s u l t s thus f a r do not e v i n c e sex differences. However, the d i s 

tribution by sex, disclosed in the c l u s t e r analysis for the children's 

data, suggests that further study of sex variations in complexity prefer

ence might prove profitable. 

Complexity Preference Measures 

The high scorers manifest the greatest preference for complexity 

on t h e RA and Berlyne'B fi g u r e s . The medium and low scorers d o not 

deviate s i g n i f i c a n t l y from one another; however, there i s some i n t i 

mation that the low'scorers prefer l e s s complexity on these 2 measures. 
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Cn the other hand, the configuration of scores on the Polygon X c l e a r l y 

distinguishes the c l u s t e r s : the high scorerB l i k e the most complexity; 

the low scorers like' the leaBt complexity; and the medium scorers are 

intermediate i n t h e i r preference. 

With regard to the Polygon S.D., the low scorers show the smallest 

complexity-choice range; while the medium scorers have the widest com

plexity-choice range. So the high scoring children f a l l i n between the 

low and medium scoring ones. This outcome oan be construed to indicate 

that the low sco r e r B tend to r e j e c t the complex polygons and the high 

scorers to r e j e c t the simple polygons. 

Symmet ry—Asymmetry 

The r e l a t i v e ordering of scores on Sym. suggests that the medium 

scoring children l i k e the most symmetrical figures; the low scoring 

children l i k e fewer; and the high scoring children l i k e the smallest 

number of symmetrical figures. I n contrast, the high scoring children 

l i k e the largest number of asymmetrical figures; the low scoring children 

l i k e the smallest number; and the medium scoring children f a l l i n between 

these two extremes. 

Since a l l the differences on Asym. are s i g n i f i c a n t , the contention 

that preference for complexity involves positive reaction to asymmetry 

and preference for si m p l i c i t y involves negative reaction to asymmetry 

receives support. I t i s t e n t a t i v e l y proposed that preference for com-
> 

plexity also implicates r e j e c t i o n of symmetry. 

Results for 284 Children and 64 Adults 

As there was close agreement between the intercorrelation and factor 

analysis r e s u l t s for the 284 children and the 64 adults, i t was deemed 

worthwhile to conduct a c l u s t e r analysis on the conjoined data. The 

variables included in t h i s c l u s t e r analysis were scores on the RA, 
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Berlyne's figures, and the Random Polygon measure, that i s , the Polygon 
X, the Folygon S.D., Sym. and ABym. The sex variable was added for the 
subset a n a l y s i s . 

The 2-group leve l was inspected f i r B t . The T-values between the 

means on a l l variables for t h i s l e v e l are reproduced i n Table 3 8 . Corres

ponding to the outcome for the children alone, a dichotomy i s not a part

i c u l a r l y meaningful structuring of the data: c l u s t e r 1 , with 3 1 0 subjects, 

constitutes 89«1% of the t o t a l sample; while c l u s t e r 2 , with 38 subjects, 

comprises only 10.9^b of the t o t a l sample. 

To outline the divergence between the 2 groups: c l u s t e r 2 i n d i v i 

duals evince s i g n i f i c a n t l y lower (p<.0l) preference for complexity on the 

RA, Berlyne's figures, and the Polygon X; they show les s (p<.0l) breadth 

of complexity choice on the Polygon S.D.; and they l i k e fewer (p^.01) 

asymmetrical figures than do the individuals i n clu s t e r 1. 

Once again, the 3 - c l u s t e r grouping provides the most appropriate 

solution. The results of Part I of the subset analysis pertinent to 

clus t e r 1 , 2 , and 3 appear i n Tables 3 9 i 40 t and 4 1 respectively. 

Cluster 1 contains 2 3 3 (67$>) of the t o t a l sample of children and 

adults. Compared with t h i s t o t a l sample, the subjects i n c l u s t e r 1 have 

a s i g n i f i c a n t l y lower (p<.0l) average score on the RA and Berlyne's 

figures. On the other hand, they score s i g n i f i c a n t l y higher on the 

Polygon X (p<.05), and Polygon S.D. (p<.0l). F i n a l l y , they express 

l i k i n g for a s i g n i f i c a n t l y larger (p<.05) number of symmetrical figures. 

Cluster 2 , with 38 subjects, constitutes 10.9?o of the t o t a l sample 

of children and adults. As was found for the children taken separately, 

c l u s t e r 2 comprises the low scoring individuals: these subjects prefer 

s i g n i f i c a n t l y l e s s (p<.0l) complexity on the RA, Berlyne's figures, and 

the Polygon X than the t o t a l sample; they have a s i g n i f i c a n t l y smaller 
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(p<.Ol) complexity-choice range; and they l i k e s i g n i f i c a n t l y fewer 
(px.Ci) asymmetrical figures. 

Cluster 3, which contains 77 (22.1^) of the subjects, i s a high 

scoring group. More s p e c i f i c a l l y , the individuals i n c l u s t e r 3 express 

s i g n i f i c a n t l y greater (p<-.Ol) preference for complexity than the t o t a l 

population on the 3 p r i n c i p a l measures, the RA, Berlyne's figu r e s , and the 

Polygon X; they also have a wider (p^.Ol) complexity-choice range. They 

l i k e a smaller (p<.Ol) number of symmetrical figures, and a larger (p<.Ol) 

number of asymmetrical ones. 

The advantage of the second part of the subset analysis iB that i t 

makes possible an examination of the r e l a t i v e ordering of scores among 

the 3 c l u s t e r s . The group differences on a l l variables are detailed in 

Table 42. 

Sex 

P a r a l l e l i n g the outcome for the children alone, c l u s t e r s 2 and 3 

contain a smaller proportion of females than c l u s t e r 1. However, there 

i s no s i g n i f i c a n t deviation disolosed in the sex composition of the groups. 

RA 

Cluster 2 scores s i g n i f i c a n t l y lower (p<.05) on the RA than cluster 1; 

while c l u s t e r 3 sooreB s i g n i f i c a n t l y higher (p<.Ol) than both clusters 1 

and 2. 

Berlyne's figures 

The same configuration of scores emerges for Berlyne's figures: 

c l u s t e r 2 i n d i v i d u a l s express s i g n i f i c a n t l y l e s s (p<.Ol) complexity prefer

ence on t h i s measure than do the individuals i n clu s t e r 1; c l u s t e r 3 

i n d i v i d u a l s demonstrate s i g n i f i c a n t l y greater (p<.Ol) complexity prefer

ence than t h o s e ' i n c l u s t e r 1 and in o l u B t e r 2. 

Polygon X 

This r e l a t i v e arrangement of scores i s repeated for the Polygon X: 
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cl u s t e r 2 obtains a s i g n i f i c a n t l y lower (p<.0l) Polygon X than clus t e r 1; 
cluste r 3 has a s i g n i f i c a n t l y higher (p<.0l) Polygon X score than cluster 
1 and c l u s t e r 2. 

Polygon S.D. 

The subjects in both c l u s t e r 2 and c l u s t e r 3 manifest l e s s (p<.0l) 

breadth of complexity choice than those i n c l u s t e r 1. However, clust e r 

3 subjects have a wider (p<.0l) complexity-choice range than c l u s t e r 2 

subjects. 

Sym. 

Only one signif i c a n t inter-group difference i s revealed on t h i s 

measure: subjects i n c l u s t e r 3 tend to l i k e fewer (p<.0l) symmetrical 

figures than do subjects i n c l u s t e r 1. 

Asym. 

A patterning of scores s i m i l a r to that f o r the RA, Berlyne's figures, 

and the Polygon X occurs for Asym.: c l u s t e r 2 individuals l i k e a sign

i f i c a n t l y smaller (p<.0l) number of asymmetrical figures than those in 

cluster 1; while c l u s t e r 3 individuals express l i k i n g for a s i g n i f i c a n t l y 

larger number of asymmetrical figures than the individuals i n c l u s t e r 1 

(p<.05) and i n cl u s t e r 2 (p<.0l). 

General Summary 

The s i g n i f i c a n t divergence by sex i n the makeup of the cl u s t e r s 

does not p e r s i s t with the combined sample of 284 children and 64 adults. 

However, the r e s u l t s pertinent to the 3 p r i n c i p a l complexity preference 

scores, the RA, Berlyne's figu r e s , and the Polygon X are more clear-cut 

in that a l l the differences among the c l u s t e r s are s i g n i f i c a n t . In 

other words, the trend suggested by the configuration of children's scores 

i s substantiated: on these 3 measures, c l u s t e r 3 subjects, the high 

scorers, evince high preference for complexity; cluster 2 subjects, the 
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low scorers show low preference f o r complexity; and c l u s t e r 1 subjects, 
the medium sco r e r s , are intermediate i n t h e i r preference. 

The r e l a t i v e o r d e r i n g o f Folygon S.D. scores i s also confirmed: 

the medium scorers have the broadest complexity-choice range; the low 

scorers have the most r e s t r i c t e d complexity-choice range; and the high 

scorers f a l l i n between. That i s , the low scorers appear t o r e j e c t com

p l e x i t y and the high scorers t o r e j e c t s i m p l i c i t y . 

F i n a l l y , the p a t t e r n i n g of scores on Sym. and Asym. remains unchanged. 

To summarize, the r e s u l t s f o r Sym. are somewhat equivocal. Nevertheless, 

i t seems t h a t the medium scorers l i k e the most symmetrical f i g u r e s , the 

low scorers l i k e a lesser number, and the h i g h scorers l i k e the l e a s t . 

On Asym,, a l l i n t e r - c l u s t e r d i f f e r e n c e s are s i g n i f i c a n t : the high scorers 

l i k e the l a r g e s t number of asymmetrical f i g u r e s ; the low scorers l i k e the 

smallest number; and the medium scorers f a l l i n between these two extremes. 

Therefore, an arguable hypothesis i s t h a t the h i g h scorers r e a c t p o s i t i v e l y 

t o ^asymmetry and tend t o r e j e c t symmetry; w h i l e the low scorers are i n 

c l i n e d t o r e j e c t asymmetry. 

A r e c a p i t u l a t i o n , w i t h a view t o both sets of c l u s t e r a n a l y s i s data, 

f o l l o w s . When i n d i v i d u a l s , v a r y i n g i n age from 6 years t o adulthood, 

are subjected t o a grouping procedure based on a composite complexity 

index, the most applicable s o l u t i o n iB the 3-group l e v e l . S p e c i f i c a l l y , 

the i n d i v i d u a l s are d i v i d e d i n t o low, medium, and high s c o r i n g c l u s t e r s , 

w i t h the l a r g e s t number concentrated i n the medium c l u s t e r , and lesser 

dispersions i n the two p e r i p h e r a l c l u s t e r s . Furthermore, the f i n d i n g s 

r e i n f o r c e those from the c o r r e l a t i o n a l analyses. The most s a l i e n t im

p l i c a t i o n i s t h a t of consistency o f preference: a person who scores high 

on 1 of the 3 p r i n c i p a l measures, scores h i g h on the other 2; the medium 

and low scorers behave i n analogous ways. 
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I n t e r i m Conclusions 

The u n i f y i n g idea c h a n n e l l i n g t h i s research i s t h a t the RA scale, 

purported t o r e f l e c t preference f o r s i m p l i c i t y — c o m p l e x i t y , can serve 

as a measure of s e l f - a c t u a l i z i n g c r e a t i v i t y . The proposal as developed 

i s that p r e f e r e n c e f o r complexity i m p l i c a t e s an openness t o experience, 

and s i g n i f i e s a w i l l i n g n e s s t o allow complexity i n t o the s t r u c t u r i n g of 

one's perceptions, of one's world of meaning. However, as was pointed 

out i n Chapter I I , the s i m p l i c i t y — c o m p l e x i t y dimension was not i m p l i c i t 

i n the generation of the f i g u r e s making up the RA scale; i n s t e a d , i t was 

an explanation a p p l i e d t o the drawings as a consequence of a f a c t o r ana

l y s i s . Therefore, two ot h e r measures, oomposed o f s t i m u l i v a r y i n g i n 

complexity, were included i n the present study. For i n order t o base 

research on the RA, i t seems necessary t o ensure the s a t i s f a c t i o n of 

c e r t a i n requirements: 1. the scale does i n d i c a t e preference f o r com

p l e x i t y ; and 2 . there i s u n i f o r m i t y of complexity preference. I t was 

argued t h a t p o s i t i v e ^ i n t e r r e l a t i o n s among the three measures could be 

construed as evidence t h a t these requirements are f u l f i l l e d . 

O v e r a l l , the r e s u l t s are i n agreement w i t h the view formulated. 

I n both the 284 c h i l d r e n ' s and the 64 a d u l t s ' c o r r e l a t i o n m a t r i c e s , the 

three p r i n c i p a l complexity preference scores, the RA, Berlyne's f i g u r e s , 

and the Polygon X, i n t e r c o r r e l a t e s i g n i f i c a n t l y w i t h one another. I t 

i s i n t e r e s t i n g t o note the higher absolute values of the c o r r e l a t i o n s i n 

the a d u l t s ' m a t r i x , suggesting t h a t degree o f consistency increases w i t h 

age. Furthermore, i n the p r i n c i p a l component f a c t o r a n a l y s i s s o l u t i o n s 

f o r the c h i l d r e n ' s and the a d u l t s ' data, each o f these three Bcores loads 

h i g h l y on the large general f a c t o r . F i n a l l y , the outcomes o f the two 

c l u s t e r analyses, i n which the RA, Berlyne's f i g u r e s , and the Polygon X 

are a l i g n e d i n low, medium, and high terms, strengthen the p i c t u r e of 
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consistency. 

With the aim of determining whether r e g u l a r changes occur i n com

p l e x i t y preference as a f u n c t i o n of age, the t o t a l sample o f 284 c h i l d r e n 

and 64 a d u l t s was f u r t h e r d i v i d e d i n t o developmental subgroups: 1. the 

6 - t o 7 - year-olds; 2 . the 8 - t o 9 - y e a r - o l d s ; 3. the 1 0 - t o 11-

year-olds; 4« "the 11- t o 1 2 - year-olds; 5« "the 13- t o 1 4 - year-olds; 

6 . the 1 5 - t o 16 - year-olds; 7« "the 1 6 - t o 18- year-olds; and 8. the 

a d u l t s . As regards the t h r e e p r i n c i p a l complexity preference Bcores, 

i t should be mentioned t h a t the highest c o r r e l a t i o n f o r both the 284 

c h i l d r e n and the 64 a d u l t s i s t h a t between the RA and Berlyne's f i g u r e s 

( c h i l d r e n , . 55 > a d u l t s , . 6 9 ) . I n a d d i t i o n , a p o s i t i v e c o r r e l a t i o n 

between the RA and Berlyne's f i g u r e s emerges f o r each age subgroup: 

1. .29 ( n o n s i g n i f i c a n t ) ; 2. .46 ( p < . 0 l ) ; 3. .57 ( p o O l ) ; 4 . .56 

( P < . 0 1 ) ; 5 . .71 ( p < . 0 l ) ; 6. .35 (non s i g n i f i c a n t ) ; 7 . . 60 ( p < . 0 l ) ; 

and 8 . .69 ( p < . 0 l ) . I n s p e c t i o n o f the r e l a t i o n by r e s p e c t i v e subgroup 

shows t h a t u n i f o r m i t y of complexity preference on these two measures tends 

t o increase w i t h age. 

The f i n d i n g t h a t the c o r r e l a t i o n between the RA and Berlyne's f i g u r e s 

i s moot p e r s i s t e n t bears on another issue: the meaning o f complexity. 

B i e r i (1961) has emphasized t h a t i t i s important t o a s c e r t a i n what pro

p e r t i e s enter i n t o the d e f i n i t i o n o f complexity. Also r e l e v a n t t o t h i s 

issue are the varimax f a c t o r a n a l y s i s r e s u l t s f o r both the c h i l d r e n and 

the a d u l t s : the RA and Berlyne's f i g u r e s are l i n k e d and d i s t i n g u i s h e d from 

the Polygon X and Polygon S.D. 

So although there are common p r o p e r t i e s shared by the three sets of 

complex s t i m u l i (e.g., number o f c o n s t i t u e n t p a r t s ) , the RA and Berlyne's 

f i g u r e s may r e l a t e more c l o s e l y t o one another because they incorporate 

more p r o p e r t i e s ( e i g . , h eterogeneity of elements, i r r e g u l a r i t y of arrange-
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ment), .and thus tap more " k i n d s " of complexity. For a b e t t e r under

standing of what i s involved i n consistency o f complexity preference, 

i t seems e s s e n t i a l t o elaborate the d e f i n i t i o n o f complexity i n a more 

precise manner. Berlyne's general approach o f i n v e s t i g a t i n g the d i f f e r 

ent p r o p e r t i e s , covered by the term complexity, both separately and con

j o i n t l y , appears t o be p r o f i t a b l e . 

I n a d d i t i o n t o the p o s i t i v e c o r r e l a t i o n between the RA and Berlyne's 

f i g u r e s , another outcome a r i s e s at each age l e v e l : the m a j o r i t y of sub

j e c t s score w i t h i n the medium category (10-14) on the Polygon X. This 

f i n d i n g accords w i t h Munsinger and Kessen's co n t e n t i o n t h a t there i s an 

age-invariant mid-range of complexity preference. The r e s u l t s o f the 

c l u s t e r analyses i n which, on the basis of a form of composite complexity 

index, the l a r g e s t number o f i n d i v i d u a l s are placed i n the medium c l u s t e r , 

can also be i n t e r p r e t e d as support f o r Munsinger and Kessen's p o s i t i o n . 

The subset analysis by age subgroup shows t h a t the youngest o h i l d r e n , 

the 6- t o 7- year-olds, and the a d u l t s are i n c l i n e d t o p r e f e r less com

p l e x i t y on the RA and Berlyne's f i g u r e s . Nevertheless, between the ages 

of 8 and 18, there i s l i t t l e v a r i a t i o n i n complexity preference manifest 

on the three p r i n c i p a l scores, the RA, Berlyne's f i g u r e s , and the Polygon 

X. Furthermore, no divergence i s disclosed i n the age composition of 

the c h i l d r e n ' s low, medium, and high c l u s t e r s . O v e r a l l , t h e r e i s more 

evidence of i n t e r - i n d i v i d u a l d i f f e r e n c e s than o f any developmental trend 

i n amount o f complexity p r e f e r r e d . 

There i s some evidence o f sex d i f f e r e n c e s , contingent on age 

changes, i n scores on Sym. and Asym.: r e l a t i v e t o males, females at the 

younger age l e v e l s , t h a t i s , 6 t o 7» 8 t o 9i and 11 t o 12, l i k e more 

symmetrical f i g u r e s ; while females at the o l d e r age l e v e l s , 15 t o 16, 

16 t o 18, and a d u l t , l i k e more asymmetrical f i g u r e s . With reference t o 
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the three p r i n c i p a l preference scores, Bex d i f f e r e n c e s are revealed only 
f o r the 16- t o 1C— year-old cubgroup, i n t h a t g i r l s o f t h i s age express 
greater l i k i n g f o r complexity on the RA and Berlyne's f i g u r e s than do 
the boys. I t was argued t h a t t h i s i 8 perhaps an e f f e c t s p e o i f i c t o l a t e 
adolescence. 

On the other hand, there i B s i g n i f i c a n t v a r i a t i o n i n the sex com

p o s i t i o n of the c h i l d r e n ' s c l u s t e r s : the m a j o r i t y of subjects i n the 

medium scoring group are females; while males predominate i n the low 

and high s c o r i n g groups. Such a d i s t r i b u t i o n suggests t h a t i t might be 

u s e f u l t o f u r t h e r pursue the study o f the r e l a t i o n of sex t o complexity 

preference. I n Chapter V I , an examination of complexity preference by 

sex w i l l be f e a s i b l e when the c h i l d r e n are separated i n t o male and female 

sampleB f o r the purpose o f i n v e s t i g a t i n g the influenoe o f b i r t h order. 

The most important f i n d i n g , i n terms o f adjudging the RA scale a 

measure o f s e l f - a c t u a l i z i n g creativeness, i s t h a t i n general, subjects 

demonstrate consistency i n t h e i r s i m p l i c i t y — c o m p l e x i t y preference. I n 

other words, i t now seems more reasonable t o maintain t h a t s i m p l i c i t y — 

complexity preference r e f l e c t s an un d e r l y i n g s i m p l i c i t y — c o m p l e x i t y dim

ension of p e r s o n a l i t y . The research to be described i n the remaining 

two experimental chapters c o n s t i t u t e s an attempt t o discover some of the 

r a m i f i c a t i o n s of s i m p l i c i t y — c o m p l e x i t y preference, and thus t o delineate 

the p e r s o n a l i t y dimension. 



CHAPTER v i . 

Complexity Preference and Impression Formation 

I n t r o d u c t i o n p.236. 

Method 
Subjects 

C h i l d r e n p.238. 
A d u l t s p.238. 

M a t e r i a l s 
Complexity Preference Tests p.238. 
Impression Formation Tests p.240. 

C h i l d r e n p.240. 
A d u l t s p.241. 

Procedure 
C h i l d r e n p.241. 
Adults p.242. 

Scoring 
C h i l d r e n p.243. 
Adults p.245* 

Results and Discussion p.246. 
I n t e r c o r r e l a t i o n Data f o r Children p . 2 4 7 « 

I . Age p.250. 
I I . Sex p.250. 
I I I . Complexity Preference p . 2 5 0 . 
IV. Symmetry-—Asymmetry p.250. 
V. Impression Formation p . 2 5 1 . 

Factor Analysis Data f o r Children p . 2 5 1 . 
P r i n c i p a l Component Factor Analysis p . 2 5 1 . 
Varimax Rotation Factor Analysis p.253. 

Age D i v i s i o n p.255* 
Subset Analysis p.256. 

Part I : Each Age Subgroup Compared w i t h the T o t a l 
Population p.256. 

Part I I : Each Age Subgroup Compared w i t h Every Other 
Subgroup p.264. 

General Summary p.276. 

C o r r e l a t i o n Analysis by Age Subgroup p.278. 
Summary of Findings p.286. 

B i r t h Order E f f e c t s p.288. 
Comparison between the Male and Female Samples p.288. 
I n t e r c o r r e l a t i o n Data P«291• 

Males p. 291. 
Females " P .294. 

Summary P.297* 
Comparison between the Younger and Older Subgroups p . 2 9 9 « 

Males P .299 . 
Females p.301. 

General Summary p.301. 



The A r t Class p.304. 
Semantic D i f f e r e n t i a l Data p.304. 
Summary p.308. 

Adults • p.310. 
I n t e r c o r r e l a t i o n Data p.310. 
Factor Analysis Data p.313. 

P r i n c i p a l Component Factor Analysis p.313. 
Varimax Rotation Factor Analysis P»315» 

General Summary p.318. 

Conclusions p.319* 



236. 

CHATTER V I . 
Complexity Preference and Impression Formation 

I n t r o d u c t i o n 

The study of how people perceive t h e i r environments haB i n 

d i c a t e d t h a t an i n d i v i d u a l i n t e r a c t s w i t h h i s environment by 

a n a l y z i n g i t and o r g a n i z i n g i t i n t o meaningful p a t t e r n s t h a t are 

congruent w i t h h i s own needs and p s y c h o l o g i c a l makeup ( M i t c h e l l , 

1972, p.3 5 ) . 

Barron regards preference f o r complexity as a m a n i f e s t a t i o n of com

p l e x i t y o f p e r s o n a l i t y . I n other words, such preference i s o n l y one 

aspect of a more pervasive o r i e n t a t i o n towards experience. More s p e c i f i 

c a l l y , Barron explains preference f o r complexity i n terms o f a "need f o r 

d i s o r d e r , " suggesting t h a t the person, who can accept the "apparent" d i s 

order i m p l i c i t i n complexity, s t r i v e s t o i n c o r p o r a t e a l l the ambiguity and 

d i v e r s i t y o f experience i n t o the o r g a n i z a t i o n o f h i s perceptions, o f hiB 

world of meaning. 

B i e r i , Bradburn, and Galinsky (1958) maintain t h a t a person tends t o 

p r e f e r those s t i m u l i t o which he can respond most e f f e c t i v e l y . Continuing 

t h i s l i n e o f reasoning, i t seems t h a t the person who l i k e s complexity should 

be b e t t e r able t o s t r u c t u r e i t . However, the way i n which an i n d i v i d u a l 

processes or s t r u c t u r e s a complex v i s u a l s timulus cannot be i n v e s t i g a t e d 

d i r e c t l y . Nevertheless, Luchins (1948) has p o i n t e d out t h a t a p e r s o n a l i t y 

presented f o r judgment i s s i m i l a r t o a complex drawing i n t h a t the com

ponents can be organized i n v a r i o u s ways; a c e r t a i n range o f s t r u c t u r i z a 

t i o n s can r e s u l t . Therefore, the impression formation procedure was imp

lemented i n order t o examine s t r u c t u r i n g or o r g a n i z i n g tendencies. Res

ponses to the impression f o r m a t i o n tasks are ordered along a c o n c r e t e — 

abstract dimension w i t h reference t o c r i t e r i a of i n t e g r a t i v e s i m p l i c i t y — 
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complexity. 

The emphasis i n t h i s chapter w i l l be upon the r e l a t i o n s h i p between 

complexity preference and impression f o r m a t i o n . S i g n i f i c a n t i n t e r -

c o r r e l a t i o n s would o f f e r support f o r the c o n t e n t i o n t h a t s i m p l i c i t y — 

complexity preference r e f l e c t s a s t r u c t u r a l dimension o f p e r s o n a l i t y 

o r g a n i z a t i o n . To e l u c i d a t e , the view u n d e r l y i n g the implementation of 

the Impression Formation TestB i s t h a t s t r u c t u r e and f u n c t i o n are i n s e 

parable. Thus, a person's manner of s t r u c t u r i n g an ambiguous s i t u a t i o n 

i s considered t o be an outcome of the s t r u c t u r e of h i s p e r s o n a l i t y o r 

g a n i z a t i o n . However, a c r i t i c i s m o u t l i n e d i n Chapter IV should be r e 

i t e r a t e d here. As noted by Luchins ( 1 9 4 8 ) , because of d i f f e r e n c e s i n 

verbal f a c i l i t y , the a c t u a l impression and the w r i t t e n impression are 

not n e c e s s a r i l y i s o m o r p h i c a l l y congruent. So perhaps a w r i t t e n im

pression i s not the best index of the s t r u c t u r a l c h a r a c t e r i s t i c s o f an 

i n d i v i d u a l ' s p e r s o n a l i t y . 

Two o t h e r sets of r e s u l t s relevant t o p e r s o n a l i t y w i l l also be 

reported i n t h i s chapter. F i r s t l y , as Eisenman (1967a , 1967c; Taylor 

and Eisenman, 1968) has found a sex X b i r t h order i n t e r a c t i o n such t h a t 

f i r s t - b o r n males l i k e more complexity than l a t e r - b o r n males, while l a t e r -

born females l i k e more complexity than f i r s t - b o r n females, the c h i l d r e n 

were d i v i d e d i n t o male and female samples w i t h the aim of determining 

whether s i m i l a r b i r t h order e f f e c t s would emerge. This s e p a r a t i o n 

served the f u r t h e r purpose of making possible a within-sex a n a l y s i s of 

complexity preference and impression f o r m a t i o n . Secondly, i n an attempt 

t o discover some of the p e r s o n a l i t y c o r r e l a t e s of s i m p l i c i t y — c o m p l e x i t y 

preference, the teacher of the a r t class was asked t o r a t e each of the 

f i f t h - f o r m a r t students on 12 semantic d i f f e r e n t i a l scales. 
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Method 
Subjects 

Children 

E s s e n t i a l l y , the c h i l d r e n ' s sample i s the same as d e t a i l e d i n Chapter 

V, except t h a t the subjects i n the p i l o t study were not administered the 

Impression Formation Test. however, because the Impression Formation 

Test, a f i l m , was shown i n a separate session, e i t h e r a f t e r a recesB break 

or on another day, o c c a s i o n a l l y a student who had been present f o r the 3 

complexity preference t e s t s was absent f o r the f i l m . So, f o r the purposes 

of the analyses i n t h i s chapter, the c h i l d r e n ' s sample comprises: 38 8- . 

t o 9- y e a r - o l d subjects and 38 10- t o 11- y e a r - o l d subjects from Chester 

Road J u n i o r School; 27 f i r r . t - f o r m e r s and 28 t h i r d - f o r m e r s from Bede Gra

mmar School; and 29 f i r s t - f o r m students, 26 t h i r d - f o r m students, 19 f i f t h -

form students, and 28 s i x t h - f o r m students from T h o r n h i l l Comprehensive 

School. To summarize, 231 male and female c h i l d r e n from schools i n the 

C i t y of Sunderland d i s t r i c t , County Durham, completed the 3 complexity 

preference t e s t s and the impression formation t a s k . 

Adults 

The composition of the a d u l t sample remains unchanged: 64 parents, 

31 couples and 2 mothers, of c h i l d r e n from Chester Road J u n i o r School and 

T h o r n h i l l Comprehensive School, completed the 3 v i s u a l complexity t e s t s 

and an impression formation t a s k . 

A s p e c i f i c a t i o n o f the subject p o p u l a t i o n by developmental subgroup 

appears i n Table 4 3 . 

M a t e r i a l s 

Complexity Preference Tests 

The 3 complexity preference t e s t s were presented t o a l l subjects i n 

the f o l l o w i n g order: the RA, the Random Polygons, and Berlyne's Figures. 

As these t e s t s have already been described, the remainder of the method 
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TABLE 43 

Complexity Preference and Impression Formation: 
Developmental D i v i s i o n s 

Ages Number o f Subjeots 

Children 

1. 8 - t o 9 - year-olds 36 

2 . 10- t o 1 1 - year-olds 38 

3 . 1st form: 1 1 - t o 1 2 - year-olds 56 

4 . 3rd form: 13- t o 14 - year-olds 54 

5 . 5th form: 1 5 - t o 16- year-olds 19 

6. 6th form: 1 6 - t o 18 - year-olds 28 

TOTAL 231 

Adults 

Parental sample 64 



240 . 

s e c t i o n w i l l focus on the Impression Formation Tests. Concerning the 
complexity preference t e s t s , i t need only be mentioned here t h a t e x a c t l y 
the same forms and scoring procedures were u t i l i z e d f o r the c h i l d r e n and 
the a d u l t s . 

Impression Formation Tests 

The reasons f o r i n c l u d i n g the Impression Formation Tests were d i s 

cussed i n Chapter IV. However, the two forms of the t e s t used i n the 

present research, one s u i t a b l e f o r c h i l d r e n and one f o r a d u l t s , w i l l now 

be considered i n d e t a i l . 

C h i l d r e n 

The type of impression formation task deemed most workable f o r 

a sample of c h i l d r e n , ranging i n age from 8 t o 18 , was a s i l e n t f i l m . 

The f i l m made was modelled on the one designed by G o l l i n (1958) f o r h i s 

developmental study. That i s , i n 6 d i s c r e t e scenes, a boy o f about 14» 

c a l l e d John, i s shown behaving i n diverse f a s h i o n s . I n the f i r s t scene 

( l ) , John i s seen walking away from a house. This scene was i n s e r t e d 

so the c h i l d r e n could become f a m i l i a r w i t h the boy they were t o observe. 

The next 2 scenes depict the boy a c t i n g i n s o c i a l l y approved or "good" 

ways: ( 2 ) John i s s i t t i n g on a rock. A l i t t l e boy, aged about 10, 

r i d e s past on a b i c y c l e , f a l l s o f f , and appears t o have h u r t h i m s e l f . 

John runs up, helps the boy back onto h i s b i k e , and gets him s t a r t e d 

again. ( 3 ) Two small 10 - y e a r - o l d boys are p l a y i n g catch, when a l a r g e r 

boy, of about 12 , breaks up t h e i r game by shoving the boy w i t h the b a l l 

and snatching the b a l l from him. John enters and recovers the b a l l , 

d r i v e s the l a r g e r boy away, and r e t u r n s the b a l l t o the two smaller boys. 

The subsequent 2 scenes connote s o c i a l l y disapproved or "bad" behavior: 

(4) A 1 2 - y e a r - o l d boy i s s i t t i n g on a rock, e a t i n g sweets from a bag. 

As John comes up, the boy o f f e r s him a sweet. However, John knocks 
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•the boy's hand, pushes him o f f the rock, and takes the whole bag. ( 5 ) 
Three small boys are seated on the grass i n a backyard reading comic 
books. There i s a p i l e of comics placed i n the centre of the group. 
When John approaches, the boys o f f e r him a choice of the comics on the 
ground. But he walks r i g h t through the p i l e o f books, s c a t t e r i n g them, 
and pushing the three smaller boys out of h i e path. The f i n a l scene ( 6 ) , 
l i k e the f i r s t , again shows John alone, B t r o l l i n g across a lawn. Running 
time f o r the e n t i r e f i l m i s approximately two minutes. 

Adults 

The a d u l t s ' impression f o r m a t i o n t a s k (Schroder, D r i v e r , and Streu-

f e r t , 1967; S t r e u f e r t and D r i v e r , 1967) c o n s i s t s of 3 p a r t s . The subject 

i s a3ked t o formulate two impressions: one o f a person described by the 

ad j e c t i v e s i n t e l l i g e n t , i n d u s t r i o u s , impulsive; and the other o f a person 

c h a r a c t e r i z e d as c r i t i c a l , stubborn, envious. The 3 a d j e c t i v e s used i n 

the f i r s t p r e s e n t a t i o n are somewhat i n c o n s i s t e n t w i t h the 3 a d j e c t i v e s 

used i n the second p r e s e n t a t i o n ; and the f u n c t i o n of the two i n t r o d u c t o r y 

tasks i s t o make t h i s inconsistency e s p e c i a l l y s a l i e n t . For h i s l a s t 

impression, the subject i s informed t h a t both sets of a d j e c t i v e s a c t u a l l y 

apply t o one person. Only the f i n a l response i s scored. Having admin

i s t e r e d the Impression Formation Test, implementing t h i s p a r t i c u l a r series 

of a d j e c t i v e s , once and then again 5 weeks l a t e r , S t r e u f e r t and D r i v e r 

(1967) r e p o r t a t e s t - r e t e s t r e l i a b i l i t y o f . 92 f o r the f i n a l response. 

Procedure 
Children 

The c h i l d r e n were t e s t e d by class i n t h e i r usual school room. They 

saw the f i l m a f t e r they had completed the complexity preference t e s t s . 

As already s p e c i f i e d , the Impression Formation Test was administered i n 

a separate session, e i t h e r a f t e r recess or on a d i f f e r e n t day. 
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Before the p r e s e n t a t i o n of the f i l m , the f o l l o w i n g i n s t r u c t i o n B 
were read t o the subjects: "You are now going t o see a f i l m about a boy, 
c a l l him John. The f i l m chows him doing a number of t h i n g s . He i s 
the boy you w i l l see walking alone i n both the f i r s t and l a s t scene of 
the f i l m . He also appears i n a l l the other scenes. Watch the f i l m 
c l o s e l y . At the end of the f i l m you w i l l be asked t o w r i t e about t h i s 
boy. Note e s p e c i a l l y the beginning of the f i l m so you w i l l know which 
boy t o watch. Remember I s h a l l want you t o w r i t e your o p i n i o n about the 
boy, what you t h i n k of him, so watch very c l o s e l y . " 

The f i l m was run twice i n succession, and then the f i n a l i n s t r u c t i o n s 

were read: "Write down what you t h i n k of the boy i n the f i l m , and the 

t i l i n g s you saw him do. Please w r i t e as much about the boy as you can, 

t h a t i s , pretend you are t e l l i n g someone about him. Give your op i n i o n 

of the boy, w r i t e what you t h i n k about him." 

Adults 

The mothers and f a t h e r s were te s t e d together i n t h e i r homes. Every 

couple completed the 3 complexity preference t e s t s . Then there was t y p 

i c a l l y a conversational break, a f t e r which the Impression Formation Test 

was given. 

A paper relevant t o the two separate sets o f a d j e c t i v e s was handed 

out t o each s u b j e c t . The typed i n s t r u c t i o n s f o r the f i r s t task were: 

PleaBe w r i t e a paragraph d e s c r i b i n g the impression you form o f a person 

c h a r a c t e r i z e d by the f o l l o w i n g 3 a d j e c t i v e s —- i n t e l l i g e n t , i n d u s t r i o u s , 

impulsive. The i n s t r u c t i o n s f o r the second task were very s i m i l a r : 

PleaBe w r i t e a paragraph d e s c r i b i n g the impression you form of a person 

ch a r a c t e r i z e d by these 3 a d j e c t i v e s — c r i t i c a l , stubborn, envious. 

A space f o r w r i t i n g purposes was l e f t a f t e r each Bet of a d j e c t i v e s . 

When both parentB had f i n i s h e d these two tasks, the paper f o r the 
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l a s t combined impression was d i s t r i b u t e d . The i n s t r u c t i o n s were as 
f o l l o w s : F o r your f i n a l impression, imagine t h a t the 6 a d j e c t i v e s already 
used are c h a r a c t e r i s t i c of 1 i n d i v i d u a l . Please w r i t e a paragraph de
s c r i b i n g what you t h i n k such a person would be l i k e . The 6 a d j e c t i v e s 
were l i s t e d , and adequate w r i t i n g space was provided. 

S c o r i n g 
C h i l d r e n 

As mentioned i n Chapter IV, Connolly and H a r r i s (1971) present 

evidence which suggests t h a t young c h i l d r e n do not so much ignore con

f l i c t or i n c o n g r u i t y , l i k e t h a t depicted i n the f i l m , as they j u s t don't 

recognize i t . I t seems t h a t an i n d i v i d u a l must at l e a s t d i s c e r n incon

g r u i t y before he can i n t e g r a t e i t . Therefore, i n d e a l i n g w i t h c h i l d r e n , 

i t was argued t h a t i t would be worthwhile t o i n v e s t i g a t e how d i f f e r e n t i a t i o n 

of incongruous elements, i n t h i s case of both the good and bad f i l m themes, 

r e l a t e s t o o r g a n i z a t i o n a l a c t i v i t y . Two d e s c r i p t i o n scores were included 

f o r t h i s purpose: I . the f i r s t i s a measure o f d i s c r i m i n a t i o n or r e 

c o g n i t i o n o f the two major b e h a v i o r a l themes; and I I . the Becond r e f l e c t s 

fineness of d i s c r i m i n a t i o n . A more precise designation o f the scores 

f o l l o w s . 

D e s c r i p t i o n Scores 

I . A r t i c u l a t i o n of the good theme/bad theme or both themes. 

D e s c r i p t i o n good. Considered t o i n d i c a t e r e c o g n i t i o n o f the good 

theme and scored i f e i t h e r o f two c r i t e r i a i s met: 1. the word good or 

some equivalent used t o c h a r a c t e r i z e John's behavior; or 2 . one or two 

good acts r e p o r t e d . 

D e s c r i p t i o n bad. Considered t o i n d i c a t e r e c o g n i t i o n of the bad 

theme and scored i f e i t h e r 1. the word bad or some equivalent used t o 

characterize John's behavior; or 2 . one or two bad acts r e p o r t e d . 
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D e s c r i p t i o n both. I f a subject's response f a l l s w i t h i n t h i s cate
gory, i t i s taken t o mean t h a t lie has recognized both themes. The cate
gory i s f u l f i l l e d i f e i t h e r 1. the words good and bad, or somu equivalent 
of each, present i n the subject's view of John's behavior; or 2. some 
or a l l of both the good and bad actions r e p o r t e d . 

D e s c r i p t i o n good/Description bad: scored 1 
D e s c r i p t i o n good and bad: scored 2 

I I . D e s c r i p t i o n : Incomplete-Complete 

The f i r s t d e s c r i p t i o n score provides a gross measure o f d i f f e r e n t i a t i o n . 

I n c o n t r a s t , the second score takes i n t o account fineness o f d i s c r i m i n a t i o n . 

More s p e c i f i c a l l y , a subject's response i s adjudged complete only i f the 

two good a c t i o n s and the two bad actions performed by John are described; 

the behavior need not be r e p o r t e d i n great d e t a i l nor i n the r i g h t sequence. 

I f the above c r i t e r i o n i s not s a t i s f i e d , a response i s r a t e d incomplete. 

D e s c r i p t i o n incomplete: scored 1 
D e s c r i p t i o n complete: scored 2 

The d e s c r i p t i o n categories are r e s t r i c t e d t o the m a t e r i a l d i r e c t l y 

given i n p e r c e p t i o n . The question which a r i s e s concerns the various 

manners i n which an i n d i v i d u a l can organize t h i s m a t e r i a l . The re l e v a n t 

s c o r i n g categories f o r the c h i l d r e n r e f l e c t d i f f e r e n c e s i n response as 

a f u n c t i o n o f the subject's tendency t o invoke f a c t o r s not apparent i n 

the presented behavior; t h a t i s , t o go beyond the p e r c e p t u a l l y given, 

making inferences and a t t r i b u t i n g motives and a t t i t u d e s . Inference was 

found t o occur i n three ways, two of the s c o r i n g categories being derived 

from C o l l i n ' s (195^) developmental study. 

I . S i m p l i f i e d I n f e r e n c e . An i n d i v i d u a l ' s response i s c l a s s i f i e d 

as s i m p l i f i e d f o r one of two possible reasons: 1. The subject mentions 

some of John's good and bad behavior, and yet proceeds t o conclude t h a t 

John i s e i t h e r a l l good or a l l bad. 2. He disregards the good or bail 
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a c t i o n G ( i . e . , does n o t describe them), and inf e r s that John is a l l bad 
or a l l good. 

I I . Local Inference. This category i s f u l f i l l e d i f i n the course 

of w r i t i n g his opinion of John, the subject ascribes some motive or i n t r o 

duces Gome underlying condition f o r any part (e.g., one good act) of the 

behavior which has been portrayed (Gollin, 1 9 5 8 ) . 

I I I . General Inference. General inference i s scored i f the sub

ject's response comprises an attempt to explain the d i v e r s i t y of behavior, 

that i s , the occurrence of the two major behavioral themes portrayed by 

John. The subject must account f o r both the socially approved and the 

soci a l l y disapproved behavior; however, the account need not be good or 

s u f f i c i e n t ( G o l l i n , 1 9 5 8 ) . 

Simplified inference: scored 1 
Local inference: scored 2 
General inference: scored 3 

In order to determine the r e l i a b i l i t y of the i n f e r e n t i a l r a t i n g 

categories, the responses of the f i r s t - , t h i r d - , and sixth-form children 

from Thornhill Comprehensive School were scored once by E, and again by 

another r a t e r . There was 95«2/^ agreement on the 83 papers processed 

i n t h i s fashion. 

Examples of the t y p e B of opinion submitted by the children are re

produced verbatim i n Appendix I I , 

Adults 

The adults' f i n a l responses were sorted into two categories, con

crete or abstract, according to t h e i r degree of integrative complexity 

(Schroder, Driver, and Streufert, 1967; Streufert and Driver, 1 9 ^ 7 ) • 

To qualify as abstract, a response had to be "a meaningful rounded person 

perception": i t had both to implicate the positive and negative aspects 
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of the individual's personality, and also to suggest underlying moti

vational factors. That i s , the subject goes beyond the material given 

and explains the d i v e r s i t y of the other person's behavior with reference 

to inferred " i n t e r n a l processes." Any characterization which did not 

meet t h i s c r i t e r i o n was c l a s s i f i e d as concrete. More s p e c i f i c a l l y , the 

concrete category included physical descriptions, responses which omitted 

or denied the incongruous elements, and responses which merely enumerated 

the various t r a i t s . 

Concrete: scored 1 

Abstract: scored 2 

Ar. a measure of the r e l i a b i l i t y of the scoring categories, a l l 64 

responses were rated by E and subsequently by another person. There was 

concurrence on 6 l ( 9 5 • 3?') of "the 64 protocols. The 3 papers over which 

disagreement arose were changed from an abstract to a concrete r a t i n g . 

Examples of the concrete and abstract responses submitted by the 

adultB appear i n Appendix I I . 

Because di f f e r e n t forms of the impression formation task were used 

for the children and the adults, t h e i r respective results w i l l be pre

sented separately. 

Results and Discussion 

Before reporting the children's data, the hypotheses pertinent to 

developmental changes i n impression formation, which were discussed i n 

Chapter IV, w i l l be b r i e f l y reviewed. 3 o t h Gollin ( 1?58 ) and Wolfe ( 1 9 6 3 ) , 

implementing the f i l m procedure and the l o c a l and general inference scoring 

c r i t e r i a , found that the incidence of i n f e r e n t i a l a c t i v i t y increased with 

age. Coing beyond the perceptually given, i n terms of these two cate

gories of response, can be considered a step i n the d i r e c t i o n of abstract-

nesB, And the general inference category, with i t s stress on the i n t e -



2 4 7 . 

gration of the good and "bad f i l m themes, approximates the adults' abstract 

category as described. Therefore, i t would seem that abstractness be

comes more prevalent as a function of age. Regarding both complexity 

preference and abBtractness of imprescion formation as r e f l e c t i o n s of 

complexity of personality structure, i t has been argued that the two 

sorts of measures should correlate. However, because of the a n t i c i 

pated developmental trend i n impression formation, i t may be that the 

correlations between the two w i l l be greater with older groups of 

children. 

In summary, the reporting of the children's results w i l l be o r i 

ented towards the following three questions: 

1 . Does impression formation a b i l i t y improve with age? 

?.. Does t h i s a b i l i t y show any r e l a t i o n to complexity preference? 

3 . W i l l the r e l a t i o n between impression formation and complexity 
preference increase with age? 

Int e r c o r r e l a t i o n Data f o r Children 

The names and i d e n t i f y i n g numbers of the 1 1 variables included i n 

the data analysis are itemized i n Table 44« By means of computer, the 

Pearson product-moment corre l a t i o n c o e f f i c i e n t was calculated between 

each score and every other score. 

The correlation matrix f o r the 231 children i s presented i n Table 

4 5 -

Although the emphasis i n t h i s chapter w i l l be upon the impression 

formation outcomes, the consideration of the conjoined complexity pre

ference and impression formation results w i l l inevitably involve some 

rep e t i t i o n of the material i n Chapter V. However, i t i s i n t e r e s t i n g 

t o note that i n spite of the changes in the composition of the children's 

sample, the pattern of correlations among the f i r s t 8 variables corres-
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TABLE 44 
Complexity Preference and Impression Formation: 

Developmental Study of 231 Children 

Variables Included i n the Data Analysis with 
I d e n t i f y i n g Numbers, Means, and Standard 

Deviations f o r each of the Measures 

1 . age 

2 . sex MALE 1 
FEMALE 2 

3 . RA 

4 . Berlyne's figures 

5- X 
6 . S.D. 

7 . sym. 

8. asym. 

9 . description: good or bad 1 
good and bad 2 

10. description: incomplete 1 
complete 2 

1 1 . inference: si m p l i f i e d 1 
local 2 
general 3 

mean 

1 2 . 2 9 

1 .55 

2 8 . 6 0 

5 . 2 8 

1 2 . 6 5 

5 - 9 9 

2 . 1 2 

9 .41 

1.98 

1 .70 

1.19 

standard 
deviation 

2 . 5 5 

. 5 0 

1 0 . 6 8 

2 . 6 4 

2 . 5 5 

1 . 3 5 

. 8 0 

3 . 0 7 

. 1 3 

. 4 6 

1 . 2 9 
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ponds to that which emerged with the 284 children. 

There i s a si g n i f i c a n t negative correlation (p<.Ol) between age and 

both Sym. and Asym. That i s , as children become older, they become i n 

creasingly selective i n t h e i r choice of symmetrical and asymmetrical figures. 

The f i r s t description score, which indicates recognition of the two 

m a j o r f i l m themes, ehowB a nonsignificant positive correlation ( . 1 1 ) to 

age. However, t h e Becond d e s c r i p t i o n score, w h i c h r e f l e c t s fineness of 

discrimination, shows a s i g n i f i c a n t positive correlation ( . 2 7 p < . 0 l ) to 

age. There i s a high positive correlation of . 5 9 (p<«^l) between age and the 

use of inference. I n other wordB, impression formation a b i l i t y does im

prove with age: as children become older, they are more l i k e l y to t r y to 

account f o r the occurrence of both the good and bad actions performed by 

J ohn. 

I I . Sex 

No s i g n i f i c a n t c o r r e l a t i o n i s disclosed between sex and any of the 

other variables. 

I I I . Complexity Preference 

There i B a si g n i f i c a n t positive c o r r e l a t i o n of .55 (P<«01) between 

the RA and Berlyne's figures; a significant positive correlation of . 30 

( p < . 0 l ) between the RA and the Polygon X; and a significant positive 

correlation of . 24 (p<»05) between Berlyne's figures and the Polygon X. 

In addition, the Polygon X was positively related ( . 5 5 p<«01) to the 

Polygon S.D. 

IV. Symmetry—Asymmetry 

As can be seen from Table 44> the mean Sym. score i s 2 . 1 2 out of a 

possible 3 . Even though the majority of subjects tend to l i k e the symm

e t r i c a l f igures, there i s a s i g n i f i c a n t negative correlation between Sym. 
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and preference f o r complexity on the RA (p<.Ol) and Berlyne's figures 

(p< „ G 5 ) . Asym. i s p o s i t i v e l y related to preference f o r complexity on 

Derlyne's figures (p<.Ol) and the Polygon X (p<L.Ol). Yet the correla

t i o n of . 04 between Sym. and Asym. suggests that the two are independent 

of one another; and i n f a c t , the Polygon S.D. i s p o s i t i v e l y related to 

both Syin. (p< . 0 5 ) and Asym. (p<.Ol). 

V. Impression Formation 

There i s no s i g n i f i c a n t correlation between any of the complexity 

preference Bcores and any of the impression formation scores. 

A positive correlation of . 20 (p< . 0 5 ) i s revealed between the two 

description scores. Because a r t i c u l a t i o n of the two. major f i l m themes 

i s the f i r s t requirement f o r a complete r a t i n g , t h i s outcome i s not un

expected. However, the small size of the correlation can be oonstrued 

to indicate that d i f f e r e n t i a t i o n of the major themes i s a necessary but 

not s u f f i c i e n t condition f o r more precise d i f f e r e n t i a t i o n . 

Factor Analysis Data fo r Children 

In a factor analysis performed on the 1 1 variables, 5 p r i n c i p a l 

components, which accounted f o r 7 0 « 7 / J of the t o t a l variance, were ex

tracted from the i n t e r c o r r e l a t i o n matrix and rotated to the varimax 

c r i t e r i o n . I nterpretation of the factors i s based on loadings of . 30 

and upwards. 

Principal Component Factor Analysis 

The unrotated factor loadings together with the percentage of 

t o t a l and common variance accounted fo r by each factor are set out i n 

Table 46. 

I t seems worthwhile to examine the f i r s t component which i s usually 

a general f a c t o r . Factor I accounts for 29«4$ °f the common variance, 

and as was found i n the p r i n c i p a l component solution for the 284 children 
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i n Chapter V, a l l the complexity preference scores load highly on i t : the 

RA . 5 9 ; Berlyne's figures . 6 5 ; the Polygon X . 7 1 ; the Polygon S.D. . 6 5 ; 

and Asym. also contributes a high loading of . 6 7 . But the f i n d i n g of 

interest f o r the present chapter i s that the 3 impression formation scores 

load to a negligible degree on the general complexity factor. 

Varima.x Rotation Factor AnalysiB 

Table 47 comprises the factor loadings of the 5 rotated factors 

and the percentage of t o t a l and common variance accounted f o r by each one. 

P'actor I 

Score Loading 
Polygon X .81 
Polygon S.D. . 8 8 
Asym. .53 

This fac t o r , which accounts for 23 .5/ ' of the common variance, i s 

a complexity factor. I t p a r a l l e l s the f i r s t complexity factor which 

emerged i n the varimax r o t a t i o n solution f o r the 284 children's data i n 

Chapter V. 

Factor I I 

Score Loading 
Age . 8 6 

Sym. - . 3 7 

Asym. -.31 
Inference . 8 6 

Factor I I , accounting f o r 22 .8/i of the i d e n t i f i e d variance, i s an 

age factor. Equally high positive loadings on t h i s factor are c o n t r i 

buted by the age and inference variables. Thus, i t would seem that i n 

creasing age i s closely associated with increment i n impression formation 

a b i l i t y . Factor I I also shows that with development, children are d i s -
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posed to l i k e fewer of both the symmetrical and the asymmetrical figures. 
Factor I I I 

Score Loading 
RA - .83 
Berlyne's figures - .79 
Sym. .59 

This factor i s a second complexity factor accounting f o r 23-8/5 of 

the i d e n t i f i e d variance. The features i t shares with the 284 children's 

second complexity factor are high loadings from the RA and Berlyne's f i g 

ures, and a smaller loading i n the opposite d i r e c t i o n from Sym. 

Factor IV 

Score Loading 
One theme or both themes .78 
Incomplete-complete .75 

Factor IV, which accounts f o r 15»9/» of the common variance, i s 

p l a i n l y a description f a c t o r . The description scores are fundamentally 

connected i n the sense that an individual must distinguish the two major 

f i l m themes before he can d i f f e r e n t i a t e a l l the good and bad acts per

formed by John. 

Factor V 

Score Loading 
Sex .93 
Sym. .32 

Factor V, accounting f o r 14% of the common variance, i s a sex-typing 

factor. I t suggests that females tend to l i k e more symmetrical figures. 

AB Asym. loads .27 on t h i s f a c t o r , there i s some intimation that females 

also l i k e more asymmetrical figures. 

Age Division 

The correlational results indicate that with increasing age, c h i l d 

ren are more l i k e l y to give complete descriptions, that i s , to make fine 
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d i s c r i m i n a t i o n s , and to i n c o r p o r a t e i n f e r e n t i a l m a t e r i a l i n t h e i r responses 
to the impression formation t a s k . With a view to determining whether 
the developmental progress i s s y s t e m a t i c , the t o t a l sample of 231 c h i l d r e n 
was broken down i n t o age subgroups and a subset a n a l y s i s was c a r r i e d out. 
The subset method was e x p l i c i t l y d e s c r i b e d i n Chapter V. N e v e r t h e l e s s , 
to review b r i e f l y , the f i r s t p a r t of the subset method i n v o l v e s an i n v e s t 
i g a t i o n of the d i f f e r e n c e s between each subgroup and the t o t a l population 
on a l l v a r i a b l e s ; while i n the second p a r t , the d i f f e r e n c e s among the 
subgroups a re considered. 

Subset A n a l y s i s 

P a r t I : Each Age Subgroup Compared wi t h the T o t a l P o p u l a t i o n 

The outcomes of P a r t I of the subset a n a l y s i s f o r the v a r i o u s 

developmental l e v e l s 1 . the 8- to 9 _ y e a r - o l d s , 2. the 10— to 11- y e a r -

o l d s , 3. the 11- to 12- y e a r - o l d s , 4« the 13- to 14- y e a r - o l d s , 5« the 

15- to 16- y e a r - o l d s , and 6. the 16- to 18- y e a r - o l d s appear i n Tables 

48, 49, 50, 51 , 52, and 53 r e s p e c t i v e l y . 

The members of the 8- to 9- y e a r - o l d subgroup obtain a s i g n i f i c a n t l y 

lower (p<.05) Polygon X than the t o t a l p o p u l a t i o n . They a l s o r e a c t pos

i t i v e l y to a s i g n i f i c a n t l y l a r g e r (p< .0 l ) number of the symmetrical f i g u r e s 

With regard to impression formation, the group mean on the f i r s t des

c r i p t i o n s c o r e i s 1.94 out of a p o s s i b l e 2. I n other words, the m a j o r i t y 

of these s u b j e c t s d i f f e r e n t i a t e the two major f i l m themes. However, they 

eubmit s i g n i f i c a n t l y fewer (p<.05) complete d e s c r i p t i o n s than the t o t a l 

population; and they are l e s s l i k e l y (p< . 0 l ) to employ i n f e r e n c e . 

I n comparison with the t o t a l p opulation, the 10- to 1 1 - y e a r - o l d s 

demonstrate g r e a t e r breadth of complexity c h o i c e as evidenced by t h e i r 

s i g n i f i c a n t l y h igher (p<.05) Polygon S.D. They are i n c l i n e d to l i k e 

s i g n i f i c a n t l y more (p< . 0 l ) of the asymmetrical f i g u r e s . The subgroup 
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mean on the f i r s t d e s c r i p t i o n score i s 2 : a l l s u b j e c t s at t h i s age l e v e l 

d i s t i n g u i s h the good and the bad b e h a v i o r a l themes. On the incomplete-

complete d e s c r i p t i o n v a r i a b l e , these s u b j e c t s score lower than the t o t a l 

population, though not s i g n i f i c a n t l y so; they score s i g n i f i c a n t l y lower 

(p< . 0 l ) on the i n f e r e n c e v a r i a b l e . 

The 1 1 - to 1 2 - . y e a r - o l d subgroup has both a s i g n i f i c a n t l y h igher 

(p<.05) Polygon X and a s i g n i f i c a n t l y h i g h e r (p<.05) Polygon S.D. than 

the t o t a l sample of c h i l d r e n . The group mean of 1.98 on the f i r s t des

c r i p t i o n Bcore denotes t h a t moBt of the c h i l d r e n of t h i s age a r t i c u l a t e 

the good and the bad f i l m themeB. Again, l i k e the two younger subgroups 

the 1 1 - to 1 2 - y e a r - o l d s make l e s s frequent (p<.05) use of i n f e r e n c e . 

The 1 3 - to 1 4 - y e a r - o l d subgroup c o n t a i n s a s m a l l e r p r o p o r t i o n 

(p<.Ol) of females than does the t o t a l p o p u l a t i o n . As the group mean 

on the f i r s t d e s c r i p t i o n s c o r e i s 1 . 9 8 , i t seems t h a t the m a j o r i t y of 

these s u b j e c t s a l s o d i f f e r e n t i a t e the two major f i l m themes. However, 

there i s a noteworthy change i n t h a t the members of t h i s subgroup score 

B i g n i f i c a n t l y higher (p< . 0 l ) than the t o t a l population on the i n f e r e n c e 

v a r i a b l e . 

A l l the 15- "to 1 6 - y e a r - o l d s d i s t i n g u i s h the two major b e h a v i o r a l 

themes d e p i c t e d i n the f i l m . I n a d d i t i o n , these s u b j e c t s show a s i g n i 

f i c a n t tendency to formulate complete d e s c r i p t i o n s (p^ .05) and to include 

i n f e r e n t i a l m a t e r i a l i n t h e i r responses ( p K . O l ) . 

Corresponding to the outcome f o r the 15- "to 16— y e a r - o l d s , every 

one of the 1 6 - to 1 8 - y e a r - o l d s a r t i c u l a t e s the good and the bad f i l m 

themes. S i m i l a r l y , the responses of these s u b j e c t s are more l i k e l y to 

meet the complete c r i t e r i o n (p< . 0 l ) and to e v i n c e i n f e r e n t i a l a c t i v i t y 

(p<.Gl) than are those of the t o t a l p o p u l a t i o n . 

Before proceeding to the f i n d i n g s of P a r t I I of the subset a n a l y s i s 
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two p o i n t s should be made on the basis of the Part I r e s u l t s . With r e 
ference t o complexity preference, i n the present subset a n a l y s i s as con
t r a s t e d w i t h the one reported i n Chapter V, the data of the lower scoring 
subgroups, t h a t i s , the 6 - t o 7 - year-olds and the a d u l t s , were not i n 
volved i n the computation o f the population means. Thus, i t can be seen, 
i n the course of comparing each subgroup w i t h the t o t a l p o p u l a t i o n , t h a t 
between the ages of 8 and 1 8 , there i s l i t t l e v a r i a t i o n i n complexity 
preference manifest on the 3 p r i n c i p a l scores, the RA, Berlyne's f i g u r e s , 
and the Polygon X. More s p e c i f i c a l l y , o n l y two d e v i a t i o n s a r i s e : the 
8 - t o 9 - year-olds have a s i g n i f i c a n t l y lower Polygon X than the t o t a l 
p o p u l a t i o n ; and the 1 1 - t o 1 2 - year-olds have a s i g n i f i c a n t l y higher 
Polygon X. 

On the other hand, there do appear t o be systematic increments w i t h 

age on 2 o f the v a r i a b l e s p e r t a i n i n g t o impression f o r m a t i o n : the second 

d e s c r i p t i o n score, which r e f l e c t s fineness o f d i s c r i m i n a t i o n , and the i n 

ference score. However, as was emphasized i n Chapter V, i f there i s i n 

f a c t a r e g u l a r developmental t r e n d , a l l o l d e r subgroups should score higher 

than a younger subgroup on these 2 v a r i a b l e s . The second p a r t o f the 

subset a n a l y s i s , i n which a T-value i s c a l c u l a t e d between the mean of 

each subgroup and every other subgroup on a l l v a r i a b l e s , serves t o s e t t l e 

t h i s type of issue. 

Part I I : Each A^e Subgroup Compared w i t h Every Other Subgroup 

The data relevant t o the subgroup d i f f e r e n c e s on the RA, Berlyne's 

f i g u r e s , the Polygon X, the Polygon S.D., Sym., Asym., D e s c r i p t i o n : 

One theme or both themes, D e s c r i p t i o n : Incomplete-complete, and I n f e r 

ence are d e t a i l e d i n Tables 54 A, B, C, D, L', P1, G, H, and I r e s p e c t i v e l y . 

RA 

Only two s i g n i f i c a n t i n t e r - g r o u p d i f f e r e n c e s are d i s c l o s e d on the 
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RA: the 1 5 - t o 16- ye a r - o l d subjects express greater preference f o r com

p l e x i t y than both the^11- t o 12- year-old and the 13- t o 14- y e a r - o l d 

subjects. 

Berlyne's f i g u r e s 

No s i g n i f i c a n t divergence i s revealed i n complexity p r e f e r e n c e on 

Berlyne'ij f i g u r e B . 

Polygon A 

The 10- t o 11- y e a r - o l d subgroup and the 11- t o 12- y e a r - o l d sub

group o b t a i n s i g n i f i c a n t l y higher Polygon X scores than the 8 - t o 9 -

year-old subgroup. The 1 6 - t o 1 8 - year-olds score s i g n i f i c a n t l y lower 

than the 11- t o 12- year-olds on t h i s measure. 

Polygon S.D. •> 

The subgroups do not deviate s i g n i f i c a n t l y from one another on the 

Polygon S.D. 

Sym. 

The 11- t o 12- year-olds, the 13- t o 14 - year-olds, the 15- t o 16-

year-olds, and the 16- t o 1 8 - year-olds l i k e s i g n i f i c a n t l y fewer symme

t r i c a l f i g u r e s than do the 8 - t o 9" year-olds. The 15 - t o 1 6 - y e a r - o l d 

subjects also l i k e a s i g n i f i c a n t l y smaller number o f these f i g u r e s than 

both the 10- t o 11- y e a r - o l d subjects and the 1 1 - t o 12- y e a r - o l d s u b j e c t s . 

As.ym. 

The 11- t o 12- y e a r - o l d , the 13- t o 14- y e a r - o l d , and the 16- t o 

18 - y e a r - o l d subgroups express preference f o r a s i g n i f i c a n t l y smaller 

number of asymmetrical f i g u r e s than the 8 - t o 9 - year-old subgroup. The 

11- t o 12- year-olds, the 13- t o 14- year-olds, the 1 5 - t o 16- year-olds, 

and the 16- t o 1 8 - year-olds l i k e s i g n i f i c a n t l y fewer of these figui^es 

than the 10- t o 11- year-olds. 
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D e s c r i p t i o n : One theme or both themes 

No s i g n i f i c a n t i n t e r - g r o u p d i f f e r e n c e s emerge on the f i r s t d e s c r i p 

t i o n score. 

Descript i o n : Incomplete-complete 

The 1 1 - t o 1 2 - year-olds, the 13- t o 14 - year-olds, the 15 - t o 16-

year-olds, and the 16 - t o 18- year-olds submit a s i g n i f i c a n t l y l a r g e r 

number of complete d e s c r i p t i o n s than do the 8- t o 9" y e a r - o l d s . The 1 5 -

t o 16- year-olds and the 16 - t o 18— year-olds Bcore s i g n i f i c a n t l y higher 

than the 10- t o 11- year-olds on t h i s second d e s c r i p t i o n v a r i a b l e . F i n 

a l l y , the 16- t o 1 8 - y e a r - o l d subjeotB also score s i g n i f i c a n t l y higher than 

both the 11- t o 1 2 - y e a r — o l d and 13- t o 1 4 - y e a r - o l d s u b j e c t s . 

D i s r e g a r d i n g s i g n i f i c a n c e l e v e l s , the i n t e r e s t i n g f e a t u r e of the 

p a t t e r n i n g o f group d e v i a t i o n s i s t h a t a l l o l d e r subgroups score higher 

than a younger subgroup. Therefore, the c o n f i g u r a t i o n o f scores by age 

i 3 consistent w i t h a developmental t r e n d . 

Inference 

The 1 0 - t o 11- y e a r - o l d s , the 11- t o 1 2 - year-olds, the 13- t o 14 -

year-olds, the 1 5 - t o 1 6 - y e a r - o l d s , and the 1 6 - t o 1 8 - year-olds are 

B i g n i f i c a n t l y more l i k e l y t o include inference i n t h e i r responses t o the 

impression f o r m a t i o n task than are the 8- t o 9 - year-olds. I n other 

words, a l l o l d e r subgroups score higher than the youngest subgroup on the 

inference v a r i a b l e . S i m i l a r l y , a l l older subgroups score higher than 

the 1 0 - t o 1 1 - year-olds; and w i t h the exception of the 1 1 - t o 1 2 - year-

ol d s , s i g n i f i c a n t l y higher. Again, a l l o l d e r subgroups score s i g n i f i 

c a n t l y higher than the 1 1 - t o 1 2 - year-olds. The 1 5 - "to 16- year-olds 

make s i g n i f i c a n t l y greater use o f inference than do the 13- t o 14- year-

o l d s . The 1 6 - t o 1 8 - year-olds also score higher than the 13- t o 14 -

year-old subgroup, but not s i g n i f i c a n t l y so. The 16- t o 1 8 - y e a r - o l d 
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s u b j e c t s s c o r e m a r g i n a l l y lower than the 1 5 - "to 16- y e a r - o l d n . Only 
t h i s one n o n s i g n i f i c a n t d i f f e r e n c e i s not i n the expected d i r e c t i o n . 

The developmental t r e n d on the i n f e r e n c e v a r i a b l e i s more c l e a r -

cut than the developmental t r e n d on the incomplete-complete d e s c r i p t i o n 

v a r i a b l e i n t h a t almost a l l the inter-group d e v i a t i o n s are s i g n i f i c a n t . 

I t appears t h a t i n f e r e n t i a l a c t i v i t y i n c r e a s e s s t e a d i l y to age 15-16 

and then remains f a i r l y s t a b l e through age 18 . Table 55 comprises a 

breakdown of the v a r i o u s subgroups a c c o r d i n g to the i n f e r e n c e s c o r i n g 

c a t e g o r i e s , and thus provides a more exact p i c t u r e of the changes with 

age i n i n f e r e n t i a l behavior. 

I n s p e c t i o n of Table 55 shows t h a t g e n e r a l l y , with development, there 

i s a r e d u c t i o n i n the number of c h i l d r e n who confine t h e i r responses to 

a d e s c r i p t i o n of the a c t i o n s p o r t r a y e d by John i n the f i l m . S i m i l a r l y , 

although none of the 8 - to 9 - y e a r — o l d s w r i t e a response c l a s s i f i e d as 

s i m p l i f i e d , from 10-11 onwards the i n c i d e n c e of s i m p l i f i e d i n f e r e n c e de

c r e a s e s q u i t e s y s t e m a t i c a l l y with age. That i s , as c h i l d r e n become o l d e r , 

they are l e s s l i k e l y to use i n f e r e n c e i n such a manner as to negate the 

c o n f l i c t i m p l i c i t i n John's b e h a v i o r . I n c o n t r a s t , the percentage of 

s u b j e c t s ' responses f a l l i n g w i t h i n the l o c a l i n f e r e n c e c a t e g o r y tends to 

r i s e to age 15-16; however, th e r e i s a d e c l i n e f o r the 16- to 18- y e a r -

o l d s . With r e s p e c t to g e n e r a l i n f e r e n c e , t h e r e i s a r e g u l a r increment 

by developmental subgroup i n the percentage of s u b j e c t s s a t i s f y i n g t h i s 

s c o r i n g c r i t e r i o n . O v e r a l l , a tenable p r o p o s i t i o n seems to be t h a t the 

implementation of i n f e r e n c e , i n terms of these combined c a t e g o r i e s , i n 

c r e a s e s to age 15 -16 , at which p o i n t , i t l e v e l s o f f . 

General Summary 

The f i n d i n g s of P a r t I I of the subset a n a l y s i s corroborate the two 

p o i n t s r a i s e d a f t e r the p r e s e n t a t i o n of the P a r t I r e s u l t s . r ' i r s t of 
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a l l , between the ages 8 and 18, there i s no developmental t r e n d d i s c e r n i b l e 

i n complexity preference. Secondly, there i s evidence of age-related 

changes on 2 of the, impression formation v a r i a b l e s . S p e c i f i c a l l y , there 

i s some i n t i m a t i o n of a developmental t r e n d i n scores on the incomplete-

complete d e s c r i p t i o n v a r i a b l e such t h a t as c h i l d r e n become old e r they 

are more i n c l i n e d t o make f i n e d i s c r i m i n a t i o n s . At the same time, the 

data evince a d e f i n i t e developmental t r e n d on the inference v a r i a b l e ; 

and as can be seen from Table 551 "the increase w i t h age i s due t o the 

greater number of subjects meeting the l o c a l and general inference c r i t e r i a . 

C o r r e l a t i o n a l Analysis by Age Subgroup 

I n i n t e r p r e t i n g the c h i l d r e n ' s data, the i n t e n t i o n has been t o answer 

the three questions posed a t the beginning o f the Results s e c t i o n : 

1. Does impression f o r m a t i o n a b i l i t y improve w i t h age? 

2. Does t h i s a b i l i t y show any r e l a t i o n t o complexity preference? 

3. W i l l the r e l a t i o n between impression formation and complexity 
preference increase w i t h age? 

I n the s t r i c t e s t sense, impression f o r m a t i o n a b i l i t y r e f e r s t o the 

inference score, which i s an index of i n t e g r a t i o n . With reference t o 

the f i r s t question, the c o r r e l a t i o n m a t r i x f o r the 231 c h i l d r e n reveals 

a s i g n i f i c a n t p o s i t i v e c o r r e l a t i o n of .59 (p ^ - O l ) between age and the 

inference v a r i a b l e . However, there i s another f i n d i n g o f i n t e r e s t : a 

s i g n i f i c a n t p o s i t i v e c o r r e l a t i o n o f .27 (p< . O l ) between age and the i n 

complete-complete d e s c r i p t i o n v a r i a b l e , which i m p l i c a t e s the a b i l i t y t o 

d i f f e r e n t i a t e p r e c i s e l y . The subset a n a l y s i s r e i n f o r c e s the p i c t u r e of 

developmental progression on these 2 impression formation v a r i a b l e s . 

Concerning the second question, there i s no s i g n i f i c a n t c o r r e l a t i o n 

d i s c l o s e d between any of the complexity preference scores and any of the 

impression formation scores f o r the 231 c h i l d r e n . Nevertheless, because 
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of the developmental changes on the incomplete-complete d e s c r i p t i o n v a r i 
able .and on the i n f e r e n c e v a r i a b l e , i t seems appropriate to ask whether 
the low-order r e l a t i o n e between complexity p r e f e r e n c e and i m p r e s s i o n 
formation h o l d f o r a l l age l e v e l s . Or to r e p h r a s e i t i n the form of 
the t h i r d q u e s t i o n above: W i l l p o s i t i v e r e l a t i o n s emerge w i t h i n c r e a s i n g 
age? So the examination of the c o r r e l a t i o n a l r e s u l t s by developmental 
subgroup w i l l be addressed towards the t h i r d q u e s t i o n . 

F o r the purposes of the present chapter, the c o r r e l a t i o n s of g r e a t 

e s t r e l e v a n c e are those between the 3 p r i n c i p a l complexity preference 

measures, the RA, B e r l y n e ' s f i g u r e s , and the Polygon X, and the i n f e r e n c e 

v a r i a b l e . The i n t e r c o r r e l a t i o n s among the complexity p r e f e r e n c e measures 

f o r the v a r i o u s age l e v e l s wore thoroughly c o n s i d e r e d i n Chapter V. Con

sequently, o n l y the c o r r e l a t i o n s of the 3 i m p r e s s i o n formation s c o r e s with 

the complexity preference s c o r e s , and the c o r r e l a t i o n s among the 3 impr

e s s i o n formation scores are reproduced i n the t a b l e s . T a b l e s 56, 571 58, 

59» 60, and 61 comprise the d a t a f o r the r e s p e c t i v e age subgroups: 1 . the 

8- to 9 _ y e a r - o l d s , 2 . the 10- to 11- y e a r - o l d s , 3. the 11- to 12- y e a r -

oldB, 4» "the 13- to 14- y e a r - o l d B , 5« "the 15 - "to 16- y e a r - o l d s , and 6 . 

the 16- to 18- y e a r - o l d s . 

For the 8- to 9 - y e a r - o l d subgroup, Asym. i s s i g n i f i c a n t l y c o r r e 

l a t e d (p< . 0 5 ) with the second d e s c r i p t i o n v a r i a b l e ; t h a t i s , c h i l d r e n who 

l i k e a l a r g e r number of the asymmetrical f i g u r e s tend to submit complete 

responses. At t h i s age l e v e l , preference f o r complexity on B e r l y n e ' s 

f i g u r e s i s p o s i t i v e l y c o r r e l a t e d ( p < . 0 5 ) w i t h the i n f e r e n c e v a r i a b l e . 

As a l l members' of the 10- to 11- y e a r - o l d subgroup d i s t i n g u i s h the 

two major f i l m themes, they a l l score 2 on the f i r s t d e s c r i p t i o n v a r i a b l e 

(see Table 49)• ^ n such i n s t a n c e s of zero v a r i a n c e , the c o r r e l a t i o n 

c o e f f i c i e n t i s indeterminate and the value .00 i s i n s e r t e d i n the com-
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puter o u t p r i n t . No s i g n i f i c a n t c o r r e l a t i o n a r i s e s between the 2 im

pression f o r m a t i o n scores, d e s c r i p t i o n : incomplete-complete and inference, 

which do Bhow i n t e r - s u b j e c t v a r i a t i o n , nor between these scores and com

p l e x i t y preference. 

For the 1 1 - t o 12- y e a r - o l d subjects, the Polygon X i s p o s i t i v e l y 

r e l a t e d ( p < . 0 l ) t o the f i r s t d e s c r i p t i o n v a r i a b l e . I n other words, 

c h i l d r e n w i t h high Polygon X scores are more l i k e l y t o a r t i c u l a t e the good 

and the bad f i l m themes. At t h i s age l e v e l , the incomplete-complete des

c r i p t i o n v a r i a b l e i s n e g a t i v e l y r e l a t e d (p< . 0 5 ) t o the inference v a r i a b l e . 

For the 13- t o 14- y e a r - o l d subgroup, there i s a s i g n i f i c a n t pos

i t i v e c o r r e l a t i o n (p<«05) between sex and the inference score, i n d i c a t i n g 

t h a t g i r l s of t h i s age are more l i k e l y t o include inference i n t h e i r im

pression formations than are the boys. There i s a s i g n i f i c a n t negative 

c o r r e l a t i o n (p< . 0 5 ) between the incomplete-complete d e s c r i p t i o n score and 

the use o f i n f e r e n c e . 

A l l the 15- t o 16- year-olds o b t a i n a 2 on the f i r s t d e s c r i p t i o n 

v a r i a b l e (see Table 5 2 ) . The 2 impression f o r m a t i o n v a r i a b l e s on which 

there are d i f f e r e n c e s among the subjects, d e s c r i p t i o n : incomplete-complete 

and i n f e r e n c e , do not r e l a t e t o any of the complexity preference v a r i a b l e s , 

nor to each o t h e r . 

A l l the 16- t o 18- y e a r - o l d subjects also score 2 on the f i r s t de

s c r i p t i o n v a r i a b l e (see Table 53). . At t h i s age l e v e l , there i 6 a s i g n i 

f i c a n t p o s i t i v e c o r r e l a t i o n (p< . 0 5 ) between the RA and the second d e s c r i 

p t i o n v a r i a b l e : i n d i v i d u a l s who p r e f e r complexity on the former measure 

tend t o w r i t e complete responses. 

Summary of Findings 

As already mentioned, the i n t e r c o r r e l a t i o n data f o r the e n t i r e 

c h i l d r e n ' s sample of 231 subjects o f f e r no support f o r the p r e d i c t e d l i n k 
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TABLE 56 

8- t o 9- year-olds (N - 3 6 ) : 

C o r r e l a t i o n s of 3 Impression 
Formation Scores w i t h A l l Variables 

8 9 10 

1. sex .24 .00 - . 2 4 

2 . RA - . 1 6 .16 .28 

3. Berlyne's f i g u r e B -.13 .08 .37* 

4 . X - . 1 9 .11 .11 

5. 3.D. -.03 .18 .21 

6. s y m . .21 - . 2 5 -.21 

7. a B y m . -.02 .33* .19 

8 . one theme or both themes 1.00 .24 .06 

9. incomplete-complete 1.00 .24 

10, inference 1.00 

s i g n i f i c a n t at .01 l e v e l 

s i g n i f i c a n t at .05 l e v e l 

.42 

.33 



282. 

TABLE 57 

10- t o 1 1 - year-olds (N - 3 8 ) : 

C o r r e l a t i o n s of 3 Impression 
Formation Scores w i t h A l l Variables 

8 9 10 

1 . sex .00 - . 0 5 .19 

2 . RA .00 .02 - . 1 2 

3. Berlyne's f i g u r e s .00 .12 .07 

4 . 1 .00 - . 1 4 .20 

5- S.D. .00 - . 2 8 - . 0 9 

6 . sym. .00 - . 0 2 - . 0 9 

7 . asym. .00 - . 0 9 .06 

8. one theme or both 1 .00 .00 .00 

9- incomplete-complete 1 .00 - . 1 9 

10. inference 1.00 

** s i g n i f i c a n t at .01 l e v e l •42 

•* s i g n i f i c a n t at .05 l e v e l .33 
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TABLE 58 

11- t o 12- year-olds (N=56): 
C o r r e l a t i o n s of 3 Impression 

Formation Scores w i t h A l l V a r i a b l e s 

8 9 10 

1. sex -.12 .23 -.03 

2. RA .18 .06 - . 0 9 

3. Berlyne's f i g u r e s .01 - . 0 9 - . 0 9 

4. X .37** .12 .08 

5. S.D. .11 .22 -.12 

6 . sym. -.16 .01 - . 0 1 

7. asym. .06 .12 .08 

8. one theme or both 1 .00 .21 .09 

9 . incomplete-complete 1 .00 -.28* 

10. inference 1.00 

** s i g n i f i c a n t at .01 l e v e l .35 

s i g n i f i c a n t at .05 l e v e l .27 
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TABLE 59 

13- t o 14- year-olds (N=54) : 

C o r r e l a t i o n s o f 3 Impression 
Formation Scores w i t h A l l V a r i a b l e s 

8 9 10 

1 . sex - . 1 8 - . 1 2 .32* 

2 . RA .09 .20 - . 0 3 

3. Berlyne's f i g u r e s - . 0 5 • 19 .01 

4 . X .07 .24 .10 

5. S.D. .00 • 15 .03 

6. sym. • 15 - . 1 3 - . 0 3 

7 . asym. .10 .04 .02 

8 . one theme or both 1 .00 .22 .09 

9 . incomplete-complete 1.00 - . 2 7 * 

10. inference 1.00 

•** s i g n i f i c a n t at .01 l e v e l .35 

* s i g n i f i c a n t at .05 l e v e l .27 
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TABLE 60 

15- t o 16- year-olds (N« 1 9 ) : 

C o r r e l a t i o n s of 3 Impression 
Formation Scores w i t h A l l V a r i a b l e s 

8 9 10 

1 . sex .00 .14 .03 

2 . RA .00 .30 .01 

3. Berlyne's f i g u r e s .00 .24 - . 1 9 

4. X. .00 -.31 - . 1 6 

5. S.D. .00 - . 0 1 - . 0 8 

6 . sym. .00 .13 .04 

7 . asym. .00 .07 .07 

8 . one theme or both 1.00 .00 .00 

9- incomplete-complete 1.00 - . 0 6 

10. inference 1.00 

** s i g n i f i c a n t at .01 l e v e l • 55 

* s i g n i f i c a n t at .05 l e v e l .43 
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TABLE 61 
16- t o 18- y e a r - o l d B (N=28) : 

CorrelationB of 3 Impression 
Formation Scores w i t h A l l Variables 

8 9 10 

1 . sex .00 .11 - . 0 5 

2 . RA .00 .39* .00 

3. Berlyne's f i g u r e s .00 - . 0 2 . .11 

4. A .00 .09 .05 

5. S.D. .00 -.16 -.03 

6. sym. .00 - . 1 6 - . 1 0 

7 . asym. .00 .04 .25 

8. one theme or both 1 .00 .00 .00 

9 . incomplete-complete 1.00 .18 

10. inference 1.00 

** s i g n i f i c a n t at .01 l e v e l .46 

* s i g n i f i c a n t at .05 l e v e l .36 



287. 

between complexity preference and impression f o r m a t i o n . Furthermore, the 
age d i v i s i o n reveals no developmental t r e n d i n the p a t t e r n of c o r r e l a t i o n s 
between the two sets of scores. I n f a c t , only three discontinuous c o r r 
e l a t i o n s occur: one (p< . 0 5 ) f o r the 8- t o 9 - year-oldB between Berlyne's 
f i g u r e s and the inference v a r i a b l e ; one (p<.Ol) f o r the 1 1 - t o 12- year-
olds between the Polygon X and the f i r s t d e s c r i p t i o n v a r i a b l e , d e s c r i p t i o n : 
one theme or both themes; and one (p<.05 ) f o r the 16- t o 18- year-olds 
between the RA and the second d e s c r i p t i o n v a r i a b l e , d e s c r i p t i o n : incom
plete-complete. On t h i s b a s i s , the unavoidable conclusion i s t h a t f o r 
the 231 c h i l d r e n who took p a r t i n the study, there i s no r e l a t i o n between 
complexity preference and impression f o r m a t i o n a b i l i t y . The i m p l i c a t i o n s 
of t h i s outcome w i l l be discussed when the c o r r e l a t i o n a l r e s u l t s f o r a l l 
the s u b j e c t s , t h a t i s , f o r the 64 parents as w e l l , have been presented. 

One o t h e r outcome of the c o r r e l a t i o n a l a n a l y s i s by developmental 

subgroup deserves some comment: i t bears on the issue of d i f f e r e n t i a t i o n 

and i n t e g r a t i o n . Schroder, D r i v e r , and S t r e u f e r t (1967) m a i n t a i n t h a t 

d i f f e r e n t i a t i o n and i n t e g r a t i o n are f a i r l y separate information-processing 

c h a r a c t e r i s t i c s such t h a t e x t e n t of d i f f e r e n t i a t i o n i s not a "key aspect" 

o f i n t e g r a t i v e complexity. For the 231 c h i l d r e n and f o r the 6 age sub

groups, the c o r r e l a t i o n s between the f i r s t d e s c r i p t i o n v a r i a b l e , a measure 

of gross d i f f e r e n t i a t i o n , and the inference v a r i a b l e are e i t h e r .00 or 

very low. A zero-order c o r r e l a t i o n t y p i c a l l y s i g n i f i e s independence. 

However, i n t h i s case, the c o r r e l a t i o n s are not p a r t i c u l a r l y meaningful as 

a l l but 4 of the 231 c h i l d r e n a r t i c u l a t e the two major f i l m themes, and 

thus o b t a i n a 2 on the f i r s t d e s c r i p t i o n v a r i a b l e . I n s p e c t i o n o f the 

i n d i v i d u a l s c o r i n g p r o t o c o l s showed t h a t none of the responses o f the 4 

c h i l d r e n , who do not score 2, f a l l w i t h i n the l o c a l or the general i n 

ference category. So d i f f e r e n t i a t i o n , i n terms of r e c o g n i t i o n o f the 
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two major f i l m themes, precedes an i n t e g r a t i o n attempt. 

I n c o n t r a s t , scores on the incomplete-complete d e s c r i p t i o n v a r i a b l e , 

l i k e scores on the inference v a r i a b l e , increase w i t h age. For the t o t a l 

sample of 231 c h i l d r e n , there i s a zero-order c o r r e l a t i o n between the i n 

complete-complete d e s c r i p t i o n v a r i a b l e , which i m p l i c a t e s fineness of d i s 

c r i m i n a t i o n , and inference. On the whole, the data f o r the 6 develop

mental subgroups are i n agreement: 4 of "the c o r r e l a t i o n s between the 2 

v a r i a b l e s are n o n s i g n i f i c a n t ; the 2 which are s i g n i f i c a n t , - . 2 8 f o r the 

1 1 - to 12- y e a r - o l d s , and - . 2 7 f o r the 13- t o 14- year-olds, are negative. 

Therefore, i t can be said t h a t fineness of d i s c r i m i n a t i o n i s not a pre 

r e q u i s i t e f o r i n t e g r a t i o n . I n general, i t i s arguable t h a t the d i s 

p o s i t i o n t o make precise d i f f e r e n t i a t i o n s and the d i s p o s i t i o n t o i n t e 

grate are independent. 

B i r t h Order E f f e c t s 

I n research w i t h u n i v e r s i t y undergraduates, Eisenman (1967a, 1967c; 

Taylor and Eisenman, 1968) r e p o r t s a sex X b i r t h order i n t e r a c t i o n : 

f i r s t - b o r n males p r e f e r more complexity than l a t e r - b o r n males; l a t e r -

born females p r e f e r more complexity than f i r s t - b o r n females. Because 

of the d i s t i n c t b i r t h order e f f e c t s by sex, the b i r t h order v a r i a b l e was 

i n v e s t i g a t e d by d i v i d i n g the c h i l d r e n i n t o male and female samples. 

Following Eisenman (1967c, 1968a; Taylor and Eisenman, 1968) , only c h i l d 

ren were placed i n the f i r s t - b o r n category. 

Comparison between the Male and Female Samples 

Before proceeding t o the i n t e r c o r r e l a t i o n r e s u l t s f o r the separate 

samples, i t seems worthwhile t o determine whether the two groups d i f f e r 

from one another. The means and standard d e v i a t i o n s on a l l v a r i a b l e s f o r 

the 104 males are itemized i n Table 62; and those f o r the 127 females 

are itemized i n Table 63 . The T-values between the means o f the samples 
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TABLE 62 

B i r t h Order Analysis: 104 Males 

Variables Included i n the Data Analysis 
w i t h I d e n t i f y i n g Numbers, Means, and 

Standard Deviations f o r each of the Measures 

mean standard 
d e v i a t i o n 

1 . age 12.21 2.37 

o , . j f i r s t - b o r n 1 . , 0 2 . b i r t h order: , . , „ 1.63 .48 l a t e r - b o r n 2 

3. RA 28.54 11.21 

4 . Berlyne's f i g u r e s 5«34 2.82 

5. X 12.41 3.09 

6 . S.D. 5-79 1.67 

7 . sym. 1.97 .84 

8. asym. 8.88 3 . 5 ° 

9. d e s c r i p t i o n : good or bad 1 1.98 .14 
good and bad 2 

10. d e s c r i p t i o n : incomplete 1 1.68 .47 
complete 2 

11 . i n f e r e n c e : s i m p l i f i e d 1 1.11 1.24 
l o c a l 2 
general 3 
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TABLE 63 
B i r t h Order Analysis: 127 Females 

Variables Included i n the Data Analysis 
w i t h I d e n t i f y i n g Numbers, Means, and 

Standard Deviations f o r each o f the Measures 

mean standard 
d e v i a t i o n 

1 . age 12.39 2.70 

2. b i r t h order: « ™ t - b o r n 1 , . 5 7 .50 
l a t e r - b o r n 2 y 

3. RA 28.77 10.26 

4 . Berlyne's f i g u r e s 5.52 4.02 

5. X 12.85 1.99 

6 . S.D. 6.18 .94 

7 . B y m . 2.22 .77 

8. asym. 10.43 6.88 

9 . d e s c r i p t i o n : good or bad 1 I . 9 8 .12 
good and bad 2 

10. d e s c r i p t i o n : incomplete 1 1.72 .45 
complete 2 

11 . i n f e r e n c e : s i m p l i f i e d 1 1.26 1.32 
l o c a l 2 
general 3 
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on the complexity preference and the impression formation v a r i a b l e s appear 
i n Table 64. 

As can be seen from Table 64, there i s no s i g n i f i c a n t divergence 

between the male and female samples on any o f the 3 p r i n c i p a l complexity 

preference measures, t h a t i s , the RA, Berlyne's f i g u r e s , and the Polygon X 

nor o n any o f the 3 impression formation measures. However, the g i r l s 

l i k e a s i g n i f i c a n t l y g r e a t e r number (p<.05 ) o f both the symmetrical and 

the asymmetrical f i g u r e s than do the boys. G i r l s also tend t o have a 

wider complexity-choice range as i n d i c a t e d by t h e i r s i g n i f i c a n t l y higher 

(pc . 0 5 ) Polygon S.D. 

I n t e r c o r r e l a t i o n Data 

Males 

The c o r r e l a t i o n m a t r i x f o r the sample o f 104 males i s reproduced 

i n Table 65. 

B i r t h Order 

The f i r s t outcome t o be noted i s t h a t no s i g n i f i c a n t c o r r e l a t i o n 

occurs between b i r t h order, the second v a r i a b l e , and any o f the other 

v a r i a b l e s . 

Age 

Preference f o r complexity on one of the p r i n c i p a l measures, the 

Polygon A , i s n e g a t i v e l y r e l a t e d ( - . 2 2 p^ .05 ) t o age. The Polygon S.D. 

i B n e g a t i v e l y r e l a t e d (p<.Ol) t o age as w e l l . There i s a decrease with 

development i n both the number of symmetrical (p< . 0 5 ) and the number of 

asymmetrical ( p < . 0 l ) f i g u r e s l i k e d by the boys. 

With regard t o impression formation, a s i g n i f i c a n t p o s i t i v e corre

l a t i o n (p<.Ol) i s revealed between age and the f i r s t d e s c r i p t i o n v a r i a b l e . 

This f i n d i n g i s explained by remarking t h a t 2 o f the 8- t o 9 - yoar-old 

boys do not a r t i c u l a t e the major f i l m themes; a l l the r e s t of the boys 
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do so. Thus, the c o r r e l a t i o n docs not r e a l l y r e f l e c t a t r e n d . Age i s 
also p o s i t i v e l y c o r r e l a t e d w i t h the incomplete-complete d e s c r i p t i o n v a r i 
able (p<.05) and the inference v a r i a b l e ( p < . O l ) . 

Complexity Preference 

Freference f o r complexity on the RA i s p o s i t i v e l y r e l a t e d t o p r e f e r 

ence f o r complexity on Bcrlyne's f i g u r e s ( .52 p<.Ol) and preference f o r 

complexity on the Polygon X (.31 p<.Ol). I n a d d i t i o n , scores on Berlyne's 

f i g u r e s are p o s i t i v e l y r e l a t e d t o those on the Polygon X ( .35 p<.Ol). 

F i n a l l y , there i s a s i g n i f i c a n t p o s i t i v e c o r r e l a t i o n of .70 ( p < . 0 l ) between 

the Polygon X and the Polygon S.D. 

Symmetry—Asymmetry 

There i s a s i g n i f i c a n t negative c o r r e l a t i o n between Sym. and both 

the RA ( p < . 0 l ) and Berlyne's f i g u r e s ( p < . 0 5 ) i and a s i g n i f i c a n t p o s i t i v e 

c o r r e l a t i o n between Asym. and both Berlyne's f i g u r e B ( p < . 0 l ) and the 

Polygon X ( p < . 0 l ) . The Polygon S.D. i s p o s i t i v e l y r e l a t e d t o Sym. (p 

<.01) and Asym. ( p < . 0 l ) . 

Impression formation 

A s i g n i f i c a n t negative c o r r e l a t i o n (p< .05 ) arises between the i n 

ference v a r i a b l e and the number o f symmetrical f i g u r e s l i k e d . The pos

i t i v e c o r r e l a t i o n (p<.05) between the f i r s t and the second d e s c r i p t i o n 

scores i s expected as a subjeot must d i s t i n g u i s h the two f i l m themes before 

he can meet the complete requirement. 

Females 

The c o r r e l a t i o n m a t r i x f o r the sample o f 127 females i s presented 

i n Table 66. 

B i r t h Order 

Corresponding t o the outcome f o r the males, there i s no s i g n i f i c a n t 

c o r r e l a t i o n disclosed betweon b i r t h order and any of the other v a r i a b l e s 
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f o r the females. 

Preference f o r complexity on one of' t h e p r i n c i p a l measures, the 

RA, shows a s i g n i f i c a n t p o s i t i v e r e l a t i o n ( .28 p<.Ol) t o age. S i m i l a r 

t o the boys, g i r l s , as they become ol d e r , are i n o l i n e d t o l i k e s i g n i f i 

c a n t l y fewer ( p < . 0 l ) of the symmetrical f i g u r e s . However, u n l i k e the 

boys, t h e i r l i k i n g f o r asymmetrical f i g u r e s does not d i m i n i s h w i t h i n 

creasing age. 

Concerning the impression formation v a r i a b l e s , there i c a . c o r r e l a 

t i o n of - . 0 1 between age and the f i r s t d e s c r i p t i o n score. Out of the 

127 g i r l s , o n l y one 11- t o 12- y e a r - o l d and one 13- t o 14- y u a r - o l d do 

not d i f f e r e n t i a t e the two major f i l m themes. On the other hand, con

gruent w i t h the r e s u l t s f o r the boys, age i s p o s i t i v e l y r e l a t e d t o both 

the incomplete-complete d e s c r i p t i o n v a r i a b l e ( p < . 0 l ) and the inference 

v a r i a b l e ( p < . 0 l ) . 

Complexity Preference 

There i s a s i g n i f i c a n t p o s i t i v e c o r r e l a t i o n o f .44 (p<«C)l) between 

the RA and Berlyne's f i g u r e s ; a s i g n i f i c a n t p o s i t i v e c o r r e l a t i o n o f .29 

(p < . 0 l ) between the RA and the Polygon X. But, f o r the g i r l s , there i s 

no s i g n i f i c a n t c o r r e l a t i o n between Berlyne's f i g u r e s and the Polygon X. 

The Polygon X i s p o s i t i v e l y c o r r e l a t e d ( .28 p< . 0 l ) w i t h the Polygon S.D. 

o.yinm e t r y — A s.ymme t r y 

For the female sample, a s i g n i f i c a n t negative c o r r e l a t i o n of - . 3 0 

(p<.0l) emerges between Sym. and Asym. Purveying the 3 p r i n c i p a l com

p l e x i t y preference scores, oym. i s n e g a t i v e l y r e l a t e d t o the HA ( p < . 0 l ) , 

Berlyno'o f i g u r e s ( p < . 0 l ) , and the Polygon X ( p < . 0 l ) ; Asym. i B p o s i t i v e l y 

r e l a t e d ( p O O l ) t o Berlyne's f i g u r e s . There i s a s i g n i f i c a n t negative 

c o r r e l a t i o n (p< .05 ) between Asym. and the Polygon S.D. 
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Impression Formation 

Complexity preference on the RA i s p o s i t i v e l y r e l a t e d (p< . 0 5 ) t o 

the incomplete-complete d e s c r i p t i o n v a r i a b l e . Apart from t h i s outcome, 

the c o r r e l a t i o n s p a r a l l e l those f o r the male sample: a s i g n i f i c a n t neg

a t i v e c o r r e l a t i o n (p<.05) between the number of symmetrical f i g u r e s l i k e d 

and the inference v a r i a b l e ; and a s i g n i f i c a n t p o s i t i v e c o r r e l a t i o n (p<.05) 

between the f i r s t and the second d e s c r i p t i o n v a r i a b l e s . 

Summary 

The main object i n s e p a r a t i n g the c h i l d r e n i n t o a male and a female 

sample was t o examine whether b i r t h order would have the k i n d of influence 

on complexity preference described by Eisenman (1967a, 19670; Taylor 

and Kisenman, 196O). The data f o r both the male and female samples 

evince no b i r t h order e f f e c t s on e i t h e r complexity preference or impression 

for m a t i o n . With regard t o complexity preference, the f a i l u r e t o r e p l i 

cate Eisenman's f i n d i n g s may be due to the d i s p a r i t y i n age composition 

between h i s samples and the present one: h i s subjects were a l l u n i v e r s i t y 

students; the subjects i n t h i s study cover the age span 8 t o 18. 

Yet the within-sex a n a l y s i s does r e v e a l three sets of c o r r e l a t i o n s 

which bear on developmental changes. F i r s t l y , f o r the boys, preference 

f o r complexity on the Polygon X decreases s i g n i f i c a n t l y (p<.Ol) w i t h i n 

creasing age; while f o r the g i r l s , preference f o r complexity on the RA 

increases s i g n i f i c a n t l y (pC.Ol) w i t h development. The p o s s i b i l i t y of 

d i s c r e t e developmental t r e n d B by sex i n complexity preference w i l l be 

considered i n the next s e c t i o n , which comprises a d i v i s i o n of each sample 

i n t o a younger and an older subgroup. 

The second set of c o r r e l a t i o n s c l a r i f i e s the sex d i f f e r e n c e s , l i a b l e 

t o changes w i t h age, i n scores on Gym. and Asym. The comparison between 

the means o f the male and female samples showed t h a t g i r l s l i k e more of 
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both the symmetrical and the asymmetrical f i g u r e s . With i n c r e a s i n g age, 

there i s a s i g n i f i c a n t decrement (p<.05) i n the number of symmetrical 

f i g u r e s l i k e d by the boys; and an even l a r g e r decrement (p<:.Ol) f o r the 

g i r l s . So younger females account f o r the g r e a t e r acceptance of symm

e t r y . This statement i s s u b s t a n t i a t e d by data from Chapter V: r e l a t i v e 

t o males, females at the younger age level's, 6 t o 7 f 8 t o 9 , and 11 t o 12, 

expressed preference f o r s i g n i f i c a n t l y more of the symmetrical f i g u r e s . 

Again, i n Chapter V, i t was seen t h a t r e l a t i v e t o males, females at the 

older age l e v e l s , 15 t o 16, and 16 t o 18, were more acceptant of asymmetry. 

This outcome a r i s e s because, w i t h development, males tend t o l i k e a smaller 

number (p<.Ol) of the asymmetrical f i g u r e s ; whereas, females remain stable 

( r = . 0 3 ) i n t h e i r preference. 

The t h i r d set of c o r r e l a t i o n s suggests t h a t f o r males and females, 

the developmental tr e n d i n impression f o r m a t i o n i s much the same. That 

i s , as they become ol d e r , both boys and g i r l s are i n c l i n e d t o score higher 

on the incomplete-complete d e s c r i p t i o n v a r i a b l e and on the inference v a r i 

able. I n a d d i t i o n , i t should be pointed out t h a t f o r each sample, there 

i s a zero-order c o r r e l a t i o n between the incomplete-complete d e s c r i p t i o n 

v a r i a b l e , which r e f l e c t s f ineness of d i f f e r e n t i a t i o n , and the inference 

v a r i a b l e , which i s more a measure of i n t e g r a t i o n . 

One other r e s u l t i s noteworthy. For the male sample, there were 

s i g n i f i c a n t i n t e r c o r r e l a t i o n s among the 3 p r i n c i p a l complexity preference 

measures, the RA, Berlyne's f i g u r e s , and the Polygon X. For the female 

sample, the RA c o r r e l a t e d s i g n i f i c a n t l y w i t h Berlyne's f i g u r e s and the 

Polygon X; however, there wan a zero-order c o r r e l a t i o n between Berlyne's 

f i g u r e s and the Polygon X. Thus, the RA i s e v i d e n t l y the c r i t e r i o n 

measure f o r complexity preference i n females: a g i r l who scores h i g h l y 

on t h i s measure i s l i k e l y t o p r e f e r complexity on the other 2; the same 



299-

cannot be s a i d of Berlyne's f i g u r e s or the Polygon X. Such a f i n d i n g 

leads back t o the meaning of complexity, e s p e c i a l l y as a p p l i e d t o the 

f i g u r e s making up the Revised A r t Scale. The basic question p e r s i s t s : 

What e x a c t l y c o n s t i t u t e s a complex stimulus? 

Comparison between the Younger and Older Subgroups 

With the mixed samples of c h i l d r e n , 284 i n Chapter V and 231 i n 

t h i s chapter, age has not been c o r r e l a t e d w i t h any of the 3 p r i n c i p a l 

complexity preference measures. Consequently, i t seemed t h a t there 

was no r e g u l a r developmental t r e n d i n complexity preference. The sub

set analyses o f f e r e d support f o r t h i s i n t e r p r e t a t i o n by demonstrating 

t h a t , between the ages of 8 and 18, l i t t l e s i g n i f i c a n t v a r i a t i o n i n 

complexity preference was manifest on the 3 p r i n c i p a l measures. But 

w i t h the single-sex samples, some c o n f l i c t i n g data emerged. Speci

f i c a l l y , f o r males, age was n e g a t i v e l y r e l a t e d (p-^.05) t o one of the 

p r i n c i p a l measures: w i t h development, boys p r e f e r less complexity on 

the Polygon X. Whereas, age was p o s i t i v e l y r e l a t e d (p<.Ol) t o another 

p r i n c i p a l measure f o r females: as g i r l s become o l d e r , they are i n c l i n e d 

t o p r e f e r more complexity on the RA. 

With a view to s t u d y i n g these within-sex age d i f f e r e n c e s i n greater 

d e t a i l , the male and female samples were each d i v i d e d i n t o two subgroups: 

a younger subgroup made up o f the 8 - t o $- year-olds, the 10- t o 11-

year-olds, and the 1 1 - t o 12 - year-olds; and an older subgroup formed 

o f the 13- t o 14- year-olds, the 15- t o 16- year-olds, and the 16- t o 18-

year-olds. T-values were c a l c u l a t e d between the means o f the two groups 

on a l l v a r i a b l e s . 

Males 

Table 67 contains the r e s u l t s f o r the male subgroups. 

Compared w i t h the o l d e r boys, the younger boys have a s i g n i f i c a n t l y 
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higher (p< .05 ) Polygon £3.1)., and l i k e a s i g n i f i c a n t l y g r e a t e r number 
( p < . 0 l ) of the asymmetrical f i g u r e s . Consistent w i t h the develop
mental trends i n impression f o r m a t i o n , the younger boys score s i g n i f i 
c a n t l y lower than the old e r ones on the incomplete-complete d e s c r i p t i o n 
v a r i a b l e (p< . 0 5 ) and on the inference v a r i a b l e ( p < . 0 l ) . 

I n the present context, the f i n d i n g of s p e c i a l i n t e r e s t i s t h a t 

the younger and older groups do not deviate s i g n i f i c a n t l y from one another 

on any of the 3 p r i n c i p a l complexity preference measures, the RA, Berlyne's 

f i g u r e s , or the Polygon X. Nevertheless, i t i s worth observing t h a t 

a l l d i f f e r e n c e s are i n the same d i r e c t i o n , and favour the younger sub

group. 

Females 

The data f o r the female subgroups are set out i n Table 68. 

The younger g i r l s l i k e a s i g n i f i c a n t l y l a r g e r number ( p < . 0 l ) of 

the symmetrical f i g u r e s than the older ones. S i m i l a r t o the outcome 

f o r the boys, the older g i r l s score s i g n i f i c a n t l y higher on both the 

incomplete-complete d e s c r i p t i o n v a r i a b l e (p<r ,05) and the inference v a r i 

able ( p < . 0 l ) than do the younger g i r l s . 

With reference t o age-related changes i n complexity preference, 

the older subgroup scores s i g n i f i c a n t l y higher (p<.05) than the younger 

subgroup on the RA. The group d i f f e r e n c e s on Berlyne's f i g u r e s and the 

Polygon X are not s i g n i f i c a n t ; however, although marginal, they are i n 

the same d i r e c t i o n . 

General Summary 

The c o r r e l a t i o n a l matrices f o r the separate male and female samples 

disclosed no b i r t h order e f f e c t s on e i t h e r complexity preference or im

pression f o r m a t i o n . On the other hand, the f i n d i n g t h a t f o r boys, age 

was n e g a t i v e l y c o r r e l a t e d (p< .05 ) w i t h the Polygon X, while f o r g i r l s , 
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age was p o s i t i v e l y c o r r e l a t e d (p<.Ol) w i t h the RA, r a i s e d the issue of 

within-sex developmental trends i n complexity preference. Besides these 

two c o r r e l a t i o n s , the evidence on the a f f i r m a t i v e side comprises the one 

s i g n i f i c a n t r e s u l t which arose when the samples were broken down i n t o 

younger and o l d e r subgroups: t h a t i s , the o l d e r g i r l B express greater 

(p<.05) preference f o r complexity on the RA t h a n the younger ones. The 

evidence on the negative side i s more weighty. F i r s t o f a l l , there i s 

no s i g n i f i c a n t d e v i a t i o n between the t o t a l male and female samples on the 

RA or on the other 2 p r i n c i p a l measures. Then, f o r t h e mixed samples, 

there io not much s i g n i f i c a n t divergence by subgroup on t h e RA. Yet 

the p o s s i b i l i t y cannot be ignored t h a t the s l i g h t tendency f o r males, as 

they become o l d e r , t o score lower on the RA, and the s i g n i f i c a n t tendency 

f o r females t o score higher may be c a n c e l l i n g one another. However, 

females s i g n i f i c a n t l y exceed (p<.05) males on t h i s measure only a t t h e 

16- t o 18- y e a r - o l d l e v e l . Therefore, on the b a s i s of t h e present r e 

search, i t s t i l l seems reasonable t o argue t h a t there i s more evidence 

o f i n t e r - i n d i v i d u a l d i f f e r e n c e s than of developmental trends by sex. 

Nevertheless, a study by B a r t o l and P i e l a t i c k (1972) , which bears 

on the issue of age d i f f e r e n c e s by sex, w i l l be b r i e f l y reviewed. F i f 

teen students from each of t h r e e developmental l e v e l s , second-graders 

aged 6 t o 7r sixth-graders o f 11 t o 12, and u n i v e r s i t y undergraduates from 

an i n t r o d u c t o r y psychology course, served a3 su b j e c t s . The researchers 

were concerned w i t h developmental changes i n the length o f t i n e spent 

" l o o k i n g a t " the ambiguous and unambiguous f i g u r e s of 10 p a i r s of s t i m u l i . 

As they emphasize, ambiguity i s a c o l l a t i v e v a r i a b l e , but i t cannot be 

equated w i t h complexity. Furthermore, l o o k i n g time does not seem to be 

an index of preference. 00 there i s not r e a l l y close agreement between 

B a r t o l and l i e l s t i c k ' s 3 t u d y and the present study, but one outcome i s 
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r e l e v a n t : t h e i r data suggest t h a t the o p t i m a l p e r i o d f o r v i s u a l ex
p l o r a t i o n among males may be around age 12, whereas f o r females, i t may 
be i n l a t e adolescence. The p o i n t t o be drawn i s t h a t i t i s perhaps 
important t o take account of age X sex i n t e r a c t i o n s i n the attempt t o 
understand the c o l l a t i v e v a r i a b l e s . An approach f o r c h a r t i n g the course 
o f developmental changes i s t o form c h i l d r e n i n t o subgroups at each age 
l e v e l as was done w i t h the mixed samples. I t might prove p r o f i t a b l e 
t o implement t h i s approach w i t h l a r g e r single-sex samples. 
The A r t Class 

One supplementary procedure was c a r r i e d out w i t h the a r t students. 

That i s , t h e i r teacher, who wag also head of the a r t department at Thorn-

h i l l Comprehensive School,•rated them f i r s t on a 7-point o r i g i n a l -

u n o r i g i n a l scale according t o t h e i r a r t p r o d u c t i o n , and then on 11 other 

a d j e c t i v e scales. The f o l l o w i n g explanation headed the r a t i n g i n s t r u c 

t i o n s he was given: "The purpose of t h i s study i s t o attempt t o d e t e r 

mine the p e r s o n a l i t y c h a r a c t e r i s t i c s r e l e v a n t t o design preference by 

having each student r a t e d on a series of d e s c r i p t i v e scaleB. Please 

judge the students one at a time, on each o f the set of scales i n order." 

The a c t u a l i n s t r u c t i o n s were modelled on those i n The Measurement of 

Meaning (Osgood, Suci, and Tannenbaum, 1957> pp. 82 -84 ) . 

Seven-point scales are e q u a l l y spaced nu m e r i c a l l y , but, the question 

arises as t o whether they are equally spaced p s y c h o l o g i c a l l y . I n t h i s 

context, i t i s worth n o t i n g Osgood, Suci, and Tannenbaum's r e p o r t of "... 

f a i r l y s a t i s f y i n g evidence t h a t 7-step scales, defined by the l i n g u i s t i c 

q u a n t i f i e r s , 'extremely,' ' q u i t e , ' and ' s l i g h t l y , ' do y i e l d n e a r l y equal 

u n i t s i n the process of judgment" (p. 3 2 7 ) . The 12 a d j e c t i v e scales used 

i n t h i s research are l i s t e d i n Table 69. 

Semantic D i f f e r e n t i a l Data 

Table 70 comprises the c o r r e l a t i o n a l outcomes f o r the 19 a r t Btudents. 
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TABLE 69 

Semantic D i f f e r e n t i a l Scales 
Used w i t h the A r t Class 

Scale Score 
1 7 

Adjectives : o r i g i n a l u n o r i g i n a l 

sociable unsociable 

a c t i v e passive 

impulsive d e l i b e r a t e 

i n d i s c r i m i n a t e c r i t i c a l 

complex simple 

stable .changeable 

r a t i o n a l i n t u i t i v e 

e c c e n t r i c conservative 

curious i n d i f f e r e n t 

organized unorganized 

relaxed .tense 
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The i n t e r c o r r e l a t i o n s among t h e f i r s t 11 v a r i a b l e s have already been d i s 

cussed, but are reproduced here f o r convenience. However, t h e focus i n 

t h i s s e c t i o n w i l l be upon the c o r r e l a t i o n s o f the 12 a d j e c t i v e scales 

w i t h these 11 v a r i a b l e s , and t h e c o r r e l a t i o n s between the o r i g i n a l i t y 

r a t i n g and a l l other a d j e c t i v e s . 

There i s no s i g n i f i c a n t r e l a t i o n between the o r i g i n a l - u n o r i g i n a l 

scale and any of the complexity preference or impression f o r m a t i o n v a r i 

ables. On the other hand, a c o n f i g u r a t i o n of t r a i t s emergeB as a p p l i 

cable to t h e student r a t e d o r i g i n a l . S p e c i f i c a l l y , the more o r i g i n a l 

i n d i v i d u a l i s seen as more sociable (p< . 0 5 ), more ac t i v e (p<.Ol), more 

c r i t i c a l ( p ^ . O l ) , more curious (p<.Ol), more organized (p< ; . 0 l ) , and more 

relaxed (p<" .05) . 

No such c l e a r - c u t p a t t e r n i n g of t r a i t s occurs f o r complexity pre

ference. Most important, none o f the a d j e c t i v e s d i s t i n g u i s h i n d i v i d u a l s 

who express l i k i n g f o r complexity on the RA. Subjects w i t h h i g h scores 

on 3erlyne's f i g u r e s are r a t e d more unsociable (p< . 0 5 ) , more i n t u i t i v e 

(p< . 0 5 ), and more tense ( p < . 0 5 ) . A high Polygon X score i s associated 

w i t h a r a t i n g of stable (p<.Ol) and conservative (p<.Ol). 

Only three other s i g n i f i c a n t c o r r e l a t i o n s w i t h the a d j e c t i v e scales 

are revealed: older subjects are r a t e d more unsociable (p-^.Ol); and g i r l s 

are considered t o be more s t a b l e (p<.OS) and more r a t i o n a l (p<.Ol) than 

boys. 

Summary 

The f i n d i n g o f p a r t i c u l a r i n t e r e s t i s t h a t the o r i g i n a l i t y r a t i n g , 

made on t h e basis of the s u b j e c t s ' a r t work, does not r e l a t e t o the RA. 

This i s c o n s i s t e n t w i t h the view t h a t s e l f - a c t u a l i z i n g c r e a t i v i t y and 

c r e a t i v e p r o d u c t i v i t y are l a r g e l y independent, and c e r t a i n l y independent 

i n the sense t h a t c r e a t i v e p r o d u c t i v i t y i s not a p r e c o n d i t i o n f o r s e l f -
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a c t u a l i z a t i o n . Creative p r o d u c t i v i t y i o the prerogative of a few i n d i 

v i d u a l s ; w h i l e s e l f - a c t u a l i z a t i o n i s regarded as a p o t e n t i a l f o r a l l 

i n d i v i d u a l s . The l a t t e r type of c r e a t i v i t y would seem t o be the r e f e r e n t 

o f Anderson'8 (1959) proposal: ".Vhy not take any generation o f small 

c h i l d r e n , already c r e a t i v e , and f i n d out how t o c u l t i v a t e them?" (p.267) . 

There i s a d i s t i n c t i v e p a t t e r n i n g of t r a i t s f o r the o r i g i n a l i n d i 

v i d u a l : 6 of the 11 a d j e c t i v e scales c o r r e l a t e q u i t e h i g h l y w i t h the 

o r i g i n a l i t y r a t i n g . I n c o n t r a s t , few of the a d j e c t i v e scales r e l a t e t o 

the complexity preference v a r i a b l e s , and none r e l a t e t o the impression 

formation v a r i a b l e s . Two i n t e r p r e t a t i o n s are f e a s i b l e : the a d j e c t i v e s 

selected may not be p e r t i n e n t t o complexity preference; or the o r i g i n 

a l i t y r a t i n g may be unduly i n f l u e n c i n g judgment. With respect t o the 

l a t t e r p o s i t i o n , an a r t teacher probably has developed a conception of 

the o r i g i n a l person which might w e l l have a "halo" e f f e c t , such t h a t he 

judges on the remaining scales not so much, i n terms of the person con

cerned, as i n terms of h i s own o r i g i n a l i t y r a t i n g of the person. 

Perhaps a b e t t e r method f o r d i s c o v e r i n g p e r s o n a l i t y c o r r e l a t e s of 

s i m p l i c i t y — c o m p l e x i t y preference would be t o implement a form of adjec

t i v e check l i s t (e.g. Gough, 1960) inntead of a few preselected a d j e c t i v e s , 

and have subjects i n d i c a t e a d j e c t i v e s d e s c r i p t i v e of themselves. Per

s o n a l i t y c o r r e l a t e s of the RA f o r postgraduate students (Barron, 1952) 

and f o r t a l e n t e d adolescents (Cashdan and Welsh, 1966) have been i n v e s t 

i g a t e d i n t h i s manner, but research has yet t o be done w i t h "'children and 

adults i n g e n e r a l . " A p r a c t i c a b l e age range f o r such a study might be 

11-12 t o adulthood. The question arises as t o whether developmental 

c o n t i n u i t i e s would appear i n the p e r s o n a l i t y c o r r e l a t e s of i n d i v i d u a l s 

scoring e i t h e r high or low on the ItA, or u n i f o r m l y high or low on the RA, 

i3erlyne's f i g u r e s , and the Polygon X. 



Adulta 

The impression f o r m a t i o n task chosen f o r the adults and the task 

chosen f o r the c h i l d r e n approximate one another t h e o r e t i c a l l y i n t h a t 

a high score on each i m p l i c a t e s an attempt t o i n t e g r a t e c o n f l i c t i n g i n 

f o r m a t i o n , llowover, because the forms and s c o r i n g procedures were d i s 

t i n c t , the adults'data were analyzed s e p a r a t e l y . 

A l l 64 a d u l t s completed both the complexity preference t e s t s and 

the impression formation t a s k . Thus, the makeup of the a d u l t sample 

i s the same a3 i n Chapter V. And i n s p e c t i o n o f Table 711 which itemizes 

the 8 v a r i a b l e s submitted f o r a n a l y s i s , shows t h a t the impression form

a t i o n v a r i a b l e i s the sole a d d i t i o n t o the ones l i s t e d i n Chapter V. 

The express purpose of the present chapter i s t o examine the r e l a t i o n 

between complexity preference and impression formation a b i l i t y . There

f o r e , to avoi d r e p e t i t i v e n e s s , the only other outcomes considered i n de

t a i l w i l l be those which bear on the c h i l d r e n ' s r e s u l t s d i s c l o s e d i n 

t h i s chapter. 

I n t e r c o r r e l a t i o n Data 

Pearson product-moment c o r r e l a t i o n c o e f f i c i e n t s were computed bet 

ween each score and every other score f o r the a d u l t s ' data. The r e 

s u l t a n t c o r r e l a t i o n matrix i s reproduced i n Table 72. 

The c o r r e l a t i o n s among the f i r s t 7 v a r i a b l e s were thoroughly d i s 

cussed i n Chapter V. Nevertheless, besides p o i n t i n g out t h a t sex has 

no s i g n i f i c a n t influence on the abstractness of the adults* impressions, 

i t should also be reemphasized t h a t no s i g n i f i c a n t r e l a t i o n occurs between 

sex and any o f the 3 p r i n c i p a l complexity preference measures, the ilA, 

Berlyne's f i g u r e s , or the Polygon X. So although there i s some s l i g h t 

i n t i m a t i o n o f within—sex developmental d i f f e r e n c e s i n complexity pre

ference, these d i f f e r e n c e s seem t o have equalized out by adulthood. 
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TABLE 71 
Complexity Preference and Impression Formation: 

Adult Sample 

Variables Included i n the Data Analysis w i t h 
I d e n t i f y i n g Numbers, Means, and Standard 

Deviations f o r each o f the Measures 

mean standard 
d e v i a t i o n 

1. MALE 1 
S e X I^KALE 2 1 . 52 . 5 0 

c . . RA 21 . 05 11 .07 

3. Berlyne's f i g u r e s 4 . 0 9 2.42 

4 . X 11 .25 2.57 

5. S.D. 5-77 1.16 

o. sym. 2 . 0 5 .87 

7 . asym. 9.42 2.23 

8. Impression formation: concrete 1 1.27 .44 
ab s t r a c t 2 
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I t w i l l be remembered t h a t the a d u l t s evince greater consistency i n 

t h e i r complexity preference on the 3 p r i n c i p a l measures than the c h i l d r e n . 

S p e c i f i c a l l y , i n t h e . a d u l t s ' m a t r i x , the i n t e r c o r r e l a t i o n s have higher 

absolute values than those i n the matrix f o r the 284 c h i l d r e n or the 231 

c h i l d r e n . To r e i t e r a t e , there i s a s i g n i f i c a n t p o s i t i v e c o r r e l a t i o n of 

. 69 (p<.Ol) between the RA and Berlyne's f i g u r e s ; a s i g n i f i c a n t p o s i t i v e 

c o r r e l a t i o n o f . 5 0 (p<.Ol) between the RA and the Polygon X; and a s i g n i 

f i c a n t p o s i t i v e c o r r e l a t i o n of . 3 4 ( p ^ O l ) between Berlyne'8 f i g u r e s and 

the Polygon X. Yet, congruent w i t h the outcome f o r the c h i l d r e n , the 

highest c o r r e l a t i o n i s between the RA and Berlyne's f i g u r e s . 

However, the f i n d i n g o f most i n t e r e s t i n the present context i s 

t h a t a p o s i t i v e c o r r e l a t i o n o f . 2 5 i s i g n i f i c a n t at the . 05 l e v e l , emerges 

between the RA and abstractness of impression formation. Furthermore, 

the p o s i t i v e c o r r e l a t i o n of . 2 4 between Berlyne's f i g u r e s and the impre

ssion f o r m a t i o n v a r i a b l e approaches s i g n i f i c a n c e at the . 05 l e v e l . 

Factor Analysis Data 

The 8x8 matrix o f i n t e r c o r r e l a t i o n s was f a c t o r analyzed: 4 p r i n 

c i p a l components, accounting f o r 75«6?° of the t o t a l variance, were e x t r 

acted and r o t a t e d t o the varimax c r i t e r i o n . I n i n t e r p r e t i n g the f a c t o r s , 

a t t e n t i o n w i l l be concentrated upon loadings of . 30 and upwards. 

F r i u c i p a l Component Factor Analysis 

Table 73 reports the unrotated f a c t o r loadings along w i t h the per

centage of t o t a l and common variance accounted f o r by each f a c t o r . 

Factor I i s a general complexity f a c t o r , which accounts f o r a sizeable 

p r o p o r t i o n , 4 2 . 5 / " , of the i d e n t i f i e d variance. The p a t t e r n o f loadings 

on t h i s f a c t o r remains very much the same as i n Chapter V: a l l the com

p l e x i t y preference scores c o n t r i b u t e high loadings, the RA . 7 ° , Berlyne's 

f i g u r e s . 7 2 , the Polygon X . 8 0 , and the Polygon 3.D. . 5 7 ; while Cym. 
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loads -.57 i n ^he opposite d i r e c t i o n . But the outcome t o "be noted i s 

t h a t the impression formation v a r i a b l e c o n t r i b u t e s a p o s i t i v e l oading o f 

. 29 to the general complexity f a c t o r . 

Varimax Rotation f a c t o r A nalysis 

Table 74 comprises the f a c t o r loadings and percentage o f t o t a l and 

common variance accounted f o r by each of the r o t a t e d f a c t o r s . The v a r i 

max s o l u t i o n d i v i d e s the la r g e general complexity f a c t o r i n t o 2 complexity 

f a c t o r s 

Factor I 

Score Loading 
RA . 88 

Berlyne's f i g u r e s . 83 

Polygon X .48 

Sym. - . 5 7 

The f i r s t complexity f a c t o r accounts f o r 34 • 2/° of "the i d e n t i f i e d 

variance. For both a d u l t s and c h i l d r e n , the common feat u r e s of t h i s 

f a c t o r , throughout the research, have been: very high loadings from the 

RA and Berlyne's f i g u r e s ; and a smaller l o a d i n g i n the opposite d i r e c t i o n 

from Syin. 

Factor I I 

Score Loading 
Polygon X . 74 

Polygon S.D. . 92 

Asym. . 43 

This second complexity f a c t o r accounts f o r 27 .9 / " of "the common v a r i 

ance. Again, throughout the research, i t has had c e r t a i n d e f i n i n g pro

p e r t i e s . That i s , the Polygon X and the Polygon S.D. load h i g h l y on i t ; 

while Asym. loads t o a less e r e x t e n t . 
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Factor I I I 

Score Loading 
.77 

-.38 
Sex 
Sym. 
A sym. . 7 2 

Factor I I I , which accounts f o r 20.8'/o of the common v a r i a n c e , i s a 

sex-typing f a c t o r i n d i c a t i n g t h a t females are disposed t o l i k e a smaller 

number of the symmetrical f i g u r e s , and a l a r g e r number of the asymmetrical 

ones, 

By examining t h i s f a c t o r , the probable course of the age changes 

by sex on Sym. and Asym. can be traced. To e l u c i d a t e , w i t h the 231 c h i l d 

ren, comparison between the means of the separate male and female samples 

demonstrated t h a t , o v e r a l l , g i r l s score higher on both Sym. (p < . 0 5 ) and 

Asym. (p< . 0 5 ) than the boys. From t h e i r r e s p e c t i v e c o r r e l a t i o n matrices, 

i t was seen t h a t w i t h i n c r e a s i n g age, Sym. d e c l i n e d (p< . 0 5 ) f o r boys, and 

declined at an even greater r a t e (p<.Ol) f o r g i r l s . The a d u l t s ' sex-

t y p i n g f a c t o r suggests t h a t t h i s t r e n d may continue, so t h a t i n adulthood, 

females are less acceptant of symmetry than males. 

On the other hand, the boys' scores on Asym. decrease (p<.Ol) w i t h 

development, whereas the g i r l s ' scores stay f a i r l y stable ( r = . 0 3 ) . And 

r e l a t i v e t o boys, g i r l s at the o l d e r age l e v e l s , 15 t o 16 and 16 t o 1 8 , 

are more acceptant of asymmetry. I n the case of the a d u l t s , t h e i r sex-

t y p i n g f a c t o r implies t h a t females are more acceptant of asymmetry at 

t h i s age l e v e l as w e l l . I t may be t h a t females' scores on Asym. f l u c t u 

ate l i t t l e from childhood t o adulthood. 

Factor IV 

Impression Formation 
ocore Loading 

.92 

Factor IV, accounting f o r M.Yfr of the i d e n t i f i e d v a r i a n c e , i s 



c l e a r l y an impression f o r m a t i o n f a c t o r as only the impression formation 

v a r i a b l e loads over .30 on i t . 

Genera], Summary 

A c o n s i d e r a t i o n of the a d u l t s ' data i n conjunction w i t h those f o r 

the c h i l d r e n f o l l o w s . The concern i s w i t h the r e l a t i o n between com

p l e x i t y preference and impression formation. 

To review the developmental r e s u l t s , f o r the 231 c h i l d r e n , there 

are n o n s i g n i f i c a n t c o r r e l a t i o n s between impression formation a b i l i t y , 

manifest on the inference v a r i a b l e , and each of the 3 p r i n c i p a l com

p l e x i t y preference measures, the RA, Berlyne's f i g u r e s , and the Polygon 

X. However, f o r the 64 a d u l t s , the c o r r e l a t i o n between impression form

a t i o n a b i l i t y and the RA («25) i s s i g n i f i c a n t at the . 05 l e v e l , and the 

one between impression f o r m a t i o n a b i l i t y and Berlyne's f i g u r e s (.24) i s 

n e a rly s i g n i f i c a n t at the . 0 5 l e v e l . I n a d d i t i o n , the a d u l t s ' impression 

formation v a r i a b l e loads . 2 9 on the f i r s t component, which i s a large 

general complexity f a c t o r . The question a r i s e s as t o why impression 

formation shows some r e l a t i o n t o complexity preference f o r a d u l t s but not 

f o r c h i l d r e n . 

Such an outcome could be construed as support f o r the p o s i t i o n put 

forward i n Chapter I I . B r i e f l y , i t was proposed t h a t preference f o r com

p l e x i t y i n c h i l d r e n does not ne c e s s a r i l y r e f l e c t the a b i l i t y t o process 

or s t r u c t u r e complexity; r a t h e r , i t may denote a greater p o t e n t i a l t o 

come to be able t o do so. But t h i s i n t e r p r e t a t i o n does not seem t o be 

ap p l i c a b l e t o the sum of the f i n d i n g s . To elab o r a t e , f o r the 231 c h i l d 

ren, there i s a s i g n i f i c a n t p o s i t i v e c o r r e l a t i o n (p^.Ol) between age and 

the inference v a r i a b l e ; t h a t i s , impression formation a b i l i t y improves 

w i t h age. Yet, the c o r r e l a t i o n a l data f o r the respective subgroups of 

c h i l d r e n provide no evidence o f an in c r e a s i n g p o s i t i v e c o r r e l a t i o n between 
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complexity preference and inference. 

Another explanation of the d i s c o n t i n u i t y between the c h i l d r e n ' s and 

the a d u l t s ' r e s u l t s , which m e r i t s a t t e n t i o n , i s t h a t the impression form

a t i o n t a s k s , although analogous i n theory, are not so i n p r a c t i c e . Com

paring the two, i t i s arguable t h a t the a d u l t s ' t e s t i s the more v a l i d , 

i n the sense of measuring what i t i s supposed t o measure. S p e c i f i c a l l y , 

S t r e u f e r t and D r i v e r (19 ^ 7) discovered concreteness—abstractness i n terms 

of the a d u l t s ' t e s t t o have a s i g n i f i c a n t e f f e c t (p<.Ol) on the i n t e g r a t i v e 

s i m p l i c i t y — c o m p l e x i t y o f perception i n an ongoing information-processing 

s i t u a t i o n , the T a c t i c a l Game Task (see Chapter IV, pp. 1 3 6 - 1 3 8 ) . 

Even though the r e l a t i o n between complexity preference and impression 

formation f o r a d u l t s does not appear t o be a close one, t h i s general area 

of research warrants f u r t h e r p u r s v i i t . On the basis of the present study, 

three l i n e s o f i n v e s t i g a t i o n are suggested. F i r s t of a l l , i t might prove 

i n t e r e s t i n g t o examine the c o r r e l a t i o n , f o r a d u l t s , between the form of 

the t e s t already implemented and the f i l m technique devised by G o l l i n 

( 1 9 5 4 ) . Secondly, i t should be f e a s i b l e t o extend the use o f the adults' 

t e s t form downwards t o ages 16 - 1 8 , 15~16 | and perhaps 13—14- T h i r d l y , 

bearing i n mind the v e r b a l c r i t i c i s m stressed i n the i n t r o d u c t i o n t o t h i s 

chapter, i t might be advisable t o employ a nonverbal t a s k , s u i t a b l e f o r 

use w i t h a la r g e age range, such as 6 years t o adulthood, and amenable 

to s t r u c t u r a l scoring c r i t e r i a (e.g. Anastasi and Schaefer, 1971 ) • 

Conclusion!;; 

The major p o r t i o n of the data of the study has now been covered. 

Therefore, t h i s s e c t i o n w i l l comprise a r e v i s i o n of the I n t e r i m Conclu

sions of Chapter V i n the l i g h t o f the complexity preference outcomes d i s 

closed i n the present chapter, as w e l l as a discussion of the impression 

formation outcomes. 
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Beginning w i t h complexity preference, f o r the 231 c h i l d r e n and f o r 
the 64 a d u l t s , the three p r i n c i p a l measures, the RA., Berlyne's f i g u r e s , 
and the Polygon X, i n t e r c o r r e l a t e s i g n i f i c a n t l y w i t h one another. When 
the c h i l d r e n are d i v i d e d i n t o male and female samples, t h i 3 set o f s i g n i 
f i c a n t i n t e r c o r r e l a t i o n s i s repeated f o r the 104 boys. For the 127 g i r l s 
the RA i s s i g n i f i c a n t l y r e l a t e d t o Berlyne's f i g u r e s and the Polygon X; 
but scores on Berlyne's f i g u r e s are not s i g n i f i c a n t l y r e l a t e d t o Polygon 
X scores. Nevertheless, r e g a r d i n g the RA as the c r i t e r i o n measure, be
cause of i t s e m p i r i c a l l i n k s t o s e l f - a c t u a l i z i n g c r e a t i v i t y (Golann, 1962 . 
See Chapter I , pp.36-37) t "the p i c t u r e remains l a r g e l y unchanged. On 
the whole, there i s u n i f o r m i t y of s i m p l i c i t y — c o m p l e x i t y preference across 
the three p r i n c i p a l measures. I t seems worthwhile t o r e a f f i r m t h a t the 
c o r r e l a t i o n between the RA and Berlyne's f i g u r e s i s always the highest; 
and i n the breakdown of the c h i l d r e n i n t o developmental subgroups, i t was 
seen to be the most p e r s i s t e n t . 

With the 231 c h i l d r e n , as w i t h the 284 c h i l d r e n , the subset analysis 

reveals l i t t l e s i g n i f i c a n t v a r i a t i o n , between the ages of 8 and 1 8 , i n 

complexity preference on the three p r i n c i p a l measures. I n other words, 

there i s no developmental t r e n d i n complexity preference. This s t a t e 

ment must be q u a l i f i e d somewhat due t o the c o r r e l a t i o n a l r e s u l t s f o r the 

single-sex samples: f o r the boys, age i s n e g a t i v e l y c o r r e l a t e d ( p < r . 0 5 ) 

w i t h the Polygon X; f o r the g i r l s , age i s p o s i t i v e l y c o r r e l a t e d (p<c.0l) 

w i t h the :1A. Examining a l l the p e r t i n e n t data, i t was argued t h a t there 

i s s t i l l more evidence of i n t e r - i n d i v i d u a l d i f f e r e n c e s than of within-sex 

developmental trends i n the present research. A suggestion advanced was 

t h a t the p o s s i b i l i t y of a "peak" complexity preference age f o r each sex 

be i n v e s t i g a t e d . 

The main object i n s e p a r a t i n g the 231 c h i l d r e n i n t o single-sex 
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samples was t o determine whether, as L'isenman r e p o r t s , f i r s t - b o r n males 
p r e f e r more complexity than l a t e r - b o r n males, whereas l a t e r - b o r n females 
p r e f e r more complexity than f i r u t - b o r n females. Perhaps becauue of the 
age discrepancy between h i s u n i v e r s i t y samples and t h i s sample of 8 - t o 
18- year-olds, no b i r t h order e f f e c t s on complexity preference occurred. 
However, apart from the d i s t i n c t c o r r e l a t i o n s by sex between age and com
p l e x i t y preference, which are d e t a i l e d above, the within-sex analysis 
also showed age changes by sex on Sym. and Asym. To r e c a p i t u l a t e , w i t h 
development, there i 3 a decrease (p<.05) i n the boys' scores on Sym., 
and an even g r e a t e r decrease (p<.Ol) i n the g i r l s ' Bcores. I n c o n t r a s t , 
while the boys' scores on Asym. decline (p<.0l), the g i r l s ' scores remain 
s t a b l e . On the basis of the a d u l t s ' sex-typing f a c t o r , the course of the 
3cores i n t o adulthood was speculated upon. Yet, i n order t o chart the 
a c t u a l course of these scores, and more imp o r t a n t , t o c l a r i f y the issue 
of within-sex developmental trends or "peak" ages by sex i n complexity 
preference, l a r g e r single-sex samples, spanning an extensive age range, 
are r e q u i r e d . One approach, found u s e f u l w i t h the mixed samples i n the 
present research, would be t o subdivide these male and female samples i n t o 
groups at every age l e v e l . 

Turning t o impression f o r m a t i o n , f o r the 231 c h i l d r e n , there i s a 

s i g n i f i c a n t p o s i t i v e c o r r e l a t i o n between age and the second d e s c r i p t i o n 

v a r i a b l e , d e s c r i p t i o n ; incomplete-complete, which r e f l e c t s fineness of 

d i f f e r e n t i a t i o n ; and a s i g n i f i c a n t p o s i t i v e c o r r e l a t i o n between age and 

the inference v a r i a b l e , which i s more an index of i n t e g r a t i o n . The sub

set analysis by age subgroup confirms the r e g u l a r developmental increments 

on these two impression f o r m a t i o n scores. Again, f o r the 231 c h i l d r e n , 

there i s a zero-order c o r r e l a t i o n between the incomplete-complete d e s c r i 

p t i o n v a r i a b l e and i n f e r e n c e . This accords w i t h Schroder, D r i v e r , and 



K t r e u f e r t ' s ( 1 9 6 7 ) c o n t e n t i o n t h a t degree of d i f f e r e n t i a t i o n , and i n t e 

g r a t i o n are f a i r l y independent aspects of i n f o r m a t i o n processing. 

Sex has no s i g n i f i c a n t e f f e c t on any of the impression formation 

v a r i a b l e s f o r the 231 c h i l d r e n . l'\irthermore, the p a t t e r n of c o r r e l a t i o n s , 

which arose f o r the mixed sample, recurs f o r the separate male and female 

sanpleS: age i s s i g n i f i c a n t l y r e l a t e d t o the second d e s c r i p t i o n v a r i a b l e 

and the inference v a r i a b l e ; the two impression formation scores do not 

r e l a t e t o each other. Considering the v a r i o u s developmental subgroups, 

the only divergence by sex i n impression f o r m a t i o n appears at the 13- t o 

14- year- o l d l e v e l : g i r l s o f t h i s age demonstrate a grea t e r tendency 

(p<.G5) t o include inference i n t h e i r responses t o the f i l m than do the 

boys. O v e r a l l , a tenable p r o p o s i t i o n seems t o be t h a t f o r boys and 

g i r l s , the developmental trends i n impression formation are very s i m i l a r . 

Congruent w i t h the outcome f o r the 231 c h i l d r e n , there i s no devia

t i o n by sex i n the ad u l t s ' impression f o r m a t i o n . However, the most s a l 

i e n t f i n d i n g , from the p o i n t o f view of the present chapter, i s t h a t f o r 

the 231 c h i l d r e n , there i s no r e l a t i o n between complexity preference and 

impression f o r m a t i o n a b i l i t y , as i n d i c a t e d by the inference score; whereas, 

f o r the 64 a d u l t s , complexity preference on the RA and Berlyne's f i g u r e s 

r e l a t e s t o impression f o r m a t i o n a b i l i t y . I t should be mentioned t h a t 

one s i g n i f i c a n t c o r r e l a t i o n between complexity preference on Berlyne's 

f i g u r e s and inference does a r i s e f o r the c h i l d r e n , at the 8 - t o 9 - year-

o l d l e v e l . But only two o f the 8 - t o 9 - y e a r - o l d subjects use inference, 

l o c a l i n f e r e n c e ; and so they are responsible f o r t h i s r e s u l t . No strong 

conclusions, concerning the r e l a t i o n between complexity preference and 

the s t r u c t u r i n g or i n t e g r a t i o n of perception, seem j u s t i f i e d u n t i l f u r t h e r 

research i s conducted. Three d i r e c t i o n s such research could take were 

s p e c i f i e d . 



Liince there does appear t o be consistency i n preference f o r s i m p l i 

c i t y — c o m p l e x i t y on the three p r i n c i p a l measures, the RA, Berlyne's f i g 

ures, and the Polygon X, another l i n e of i n v e s t i g a t i o n which should be 

continued i s t h a t r e l e v a n t t o the p e r s o n a l i t y c o r r e l a t e s of s i m p l i c i t y — 

complexity preference. The r a t i n g of the a r t students on semantic d i f f 

e r e n t i a l scales was not in s t r u m e n t a l i n r e v e a l i n g p e r s o n a l i t y c o r r e l a t e s , 

but i t was suggestive of an approach t o t h i s k i n d of research. B r i e f l y , 

the design, as o u t l i n e d , i s t o have " c h i l d r e n and ad u l t s i n general" 

choose t r a i t s d e s c r i p t i v e of themselves from an a d j e c t i v e check l i s t . 

An i n t e r e s t i n g d i v i s i o n o f the subjects might be a form of low, medium, 

high grouping on the b a s i 6 of a l l three p r i n c i p a l measures, s i m i l a r t o 

the ones generated by the c l u s t e r analyses i n Chapter V. Low and high 

scorers are t y p i c a l l y s e l e cted and then c o n t r a s t e d . But medium scorers 

c o n s t i t u t e the l a r g e s t p r o p o r t i o n of the sample, and they should t h e r e f o r e 

probably be s t u d i e d as a group i n t h e i r own r i g h t . 
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GliAi'TL'R V I I . 
Parents and The i r Children 

I n t r o d u c t i o n 

A hypothesis developed i n Chapter IV was t h a t preference f o r com

p l e x i t y would be p o s i t i v e l y c o r r e l a t e d w i t h impression f o r m a t i o n a b i l i t y . 

Therefore, the research plan was t o examine how parents' complexity p r e 

ference and impression f o r m a t i o n a b i l i t y would r e l a t e t o t h e i r c h i l d r e n ' s 

complexity preference and impression f o r m a t i o n a b i l i t y . However, i n 

Chapter V I , f o r the 231 c h i l d r e n aged 8 t o 1 8 , there was no evidenco of a 

r e l a t i o n between complexity preference and impression f o r m a t i o n a b i l i t y . ' 

For the 64 a d u l t s , there was some evidence o f a p o s i t i v e r e l a t i o n between 

preference f o r complexity on the RA and Berlyne's f i g u r e s , but the r e 

l a t i o n was not e s p e c i a l l y s t r o n g . Consequently, the emphasis i n t h i s 

chapter w i l l be upon the c o r r e l a t i o n s between the parents' complexity p r e 

ference scores and those o f t h e i r c h i l d r e n . 

To summarize the argument f o r expecting p o s i t i v e c o r r e l a t i o n s , p r e 

ference f o r s i m p l i c i t y — c o m p l e x i t y i s regarded as a r e f l e c t i o n of an under

l y i n g s i m p l i c i t y — c o m p l e x i t y dimension of p e r s o n a l i t y . The f i n d i n g of 

consistency of s i m p l i c i t y — c o m p l e x i t y preference o f f e r s support f o r such 

a view. Parents who vary along a simple—complex dimension might very 

w e l l i n t e r a c t w i t h t h e i r c h i l d r e n i n d i s t i n c t i v e ways. For example, the 

complex parent might be more l i k e l y t o provide a complex environment and 

t o encourage h i s c h i l d t o deal w i t h t h i s s o r t of environment. Perhaps 

through a h a b i t u a t i o n mechanism, the c h i l d would learn t o p r e f e r complexity. 

The basic question at issue i 8 : Do general home atmosphere and parent-

c h i l d i n t e r a c t i o n s a f f e c t s i m p l i c i t y — c o m p l e x i t y preference? The p a r t 

i c u l a r question towards which t h i s chapter i s or i e n t e d i s : Does a parent's 

preference f o r s i m p l i c i t y — c o m p l e x i t y have any r e l a t i o n t o h i s c h i l d ' s p r e -
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ference f o r s i m p l i c i t y — c o m p l e x i t y ? 

Method 
Subjects 

As already s p e c i f i e d , the c h i l d r e n from two schools, Chester Road 

Junior School and T h o r n h i l l Comprehensive School, i n the same catchment 

area, were given a note-form to take home t o t h e i r parents. S i x t y - f o u r 

parents, t h i r t y - o n e couples and two mothers, agreed to p a r t i c i p a t e i n the 

research. I n approaching the data of the present chapter, the focus i s 

the f a m i l y u n i t . A f a m i l y u n i t i s d e f i n e d as a mother, a f a t h e r , and a 

c h i l d . So the two mothers were excluded from the study, as were the parent 

of one c h i l d who d i d not complete the f i l m t a s k . This l e f t t h i r t y coupler 

but one couple had two c h i l d r e n t e s t e d . Thus, the present sample com

prises 31 f a m i l y u n i t s . The 31 c h i l d r e n ranged i n age from 8 t o 1 8 . 

M a t e r i a l s 

A l l subjects completed both the three complexity preference t e s t s , the 

RA, Berlyne's f i g u r e s , the Random Polygon measure, and the impression form

a t i o n t a s k , e i t h e r the one s u i t a b l e f o r c h i l d r e n or the one f o r a d u l t s . 

The c h a r a c t e r i s t i c s , the a d m i n i s t r a t i o n , and the E c o r i n g o f these various 

t e s t s have been e x p l i c i t l y described i n Chapter V and Chapter V I . 

Results and Discussion 

The names and i d e n t i f y i n g numbers of the 28 v a r i a b l e s involved i n 

the subsequent analyses are d e t a i l e d i n Table 7 5 * I t should be noted t h a t 

b i r t h order i n f o r m a t i o n was included f o r the c h i l d r e n . 

I n t c r c o r r e l a t j o n a l A nalysis 

I n a f i r s t attempt t o understand the data, c o r r e l a t i o n c o e f f i c i e n t s 

were computed between each score and every other score. The c o r r e l a t i o n 

matrix appears i n Table 7 6 . For ease of comprehension, t h i s t a b l e w i l l 

be considered i n subsections, and reference w i l l be made t o Table 7 6 A , 7 6 3 , 

or 7 6 C . 
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TABLE 7 5 

Parents and Their C h i l d r e n 
Variables Included i n the Data Analysis w i t h I d e n t i f y i n g 
Numbers, Keans, and Standard Deviations f o r Each of the 

Meacures 

mean standard 
d e v i a t i o n 

c h i l d r e n : 1 . age 11 . 7 3 2 . 6 9 

2. 1 MALE 
S 0 X 2 FEMALE 1 . 5 3 • 4 9 

3. RA 2 9 . 2 6 1 1 . 0 5 

4 . Berlyne's f i g u r e s 6.00 3.22 
5 - I 1 2 . 5 2 2.16 
6. S.D. 6 . 1 8 1.23 
7 . s,ym. 2 . 1 9 . 6 4 

8. asym. 9 . 2 9 2 .41 

9- , . , 1 f i r s t - b o r n 9- b i r t h order „ -, . 
2 l a t e r - b o r n 

1 . 7 4 • 44 
1 0 . one theme or both 2.CO .00 
11. irncomplete-complete 1 . 68 . 4 7 
1 2 . inference • 99 1 . 2 7 

f a t h e r s : 13. sex 1.00 .00 
1 4 . RA 2 0 . 0 3 9 . 4 5 

1 5 - Berlyne'e f i g u r e s 4 . 1 0 2.22 
1 6 . A 11 . 18 2 . 6 2 

17. S.D. 5 . 8 5 1 . 1 4 
18. sym. 2 . 1 0 . 8 6 

1 9 . asym. 9.00 2 . 2 0 

2 0 . impression formation 1 . 2 6 • 44 
mothers: 21 . sex 2.00 . 0 0 

22. RA 22.39 1 1 . 5 4 

2 3 . Berlyne's f i g u r e s 4 . 1 6 2 . 5 0 

2 4 - A. 1 0 . 9 7 2 . 3 8 

2 5 . S.D, 5.60 1 . 1 5 
2 6 . aym. 2.00 . 8 8 

2 7 . asym. 9 . 9 0 2 . 0 8 

28. impression formation 1 - 5 5 1.60 



TABLE 76A 
Correlation Katrix f or Parents and Their Children: 31 Family Units 

children's scores 

children's scores: 

fathers * scores: 

mothers' scores: 

1 2 3 4 5 • • 6 7 8 9 10 11 12 
1. age 1.00 
2. .sex ' - .04 noo . •= 

3. HA .14 . .07 1.00 
4. Serlyne's figures - .12 .10 .67** 1.00 

5. 1 .12 -.01 .22 1.00 
6. S.D. .17 .09 .06 • 2 8 .54** 1.00 
7. sym. -.21 .36* - .26 - .12 - .17 .27 1.00 
8. asym. - .24 .18 .38* .43* .39* .09. -.31 1.00 
9. 

. . , 1 f i r s t - h o r n b i r t h order 2 ^ . ^ ^ .27 - .05 - . 15 - .34 •14 - .13 - .28 .10 1.00 
10. one theme or "both .00 .00 .00 .00 .00 .00 .00 .00 .00 1.00 
11. incomplete-complete .11 - .17 .37* .26 .34 .19 -.11 .05 .22 .00 1.00 
12- inference .56** .21 - . 15 - . 4 5 * * .15 .04 .09 - .32 .20 .00 - .14 1.00 
13. sex .00 
14. HA .08 - .19 - .06 .03 - .07 .39* • 1 6 - .28 .04 .00 .00 - . 22 
15. Berlyne's figures - .05 - .08 - .07 .08 .01 .29 .26 - .15 ,03 .00 .06 - .26 
16. 1 .06 - .10 .12 .01 - .20 .14 - .07 - .14 .13 .00 .18 -.31 
17. S.D. - .01. -.31 W?6 -.01 - .02 -.01 - .20 

• . .* 
.12 .05 .00 .11 - .30 

18. s y m . . . .13 .10 .06 •15 .62** .11 -..21 .41* .15 .00 .08 .18 
19. asym. - .03 .09 .14 .04 - .64 - .03 .09 .01 .13 .00 . '-03 - . 03 
20. impression formation .01 .05 . .27 . >23.:.„ _*.10 .31 .05 .23 . ..01 .00 .09 .03 

21. sex. .00 
22. HA - .30 .13 - . 38 * - .36* - .20 - . ̂ -.20 .25. .16 .31 .00 - .23 .02 
23. Berlyne's figures - .33 - .05 . - .32 - .39* - .13 - .30 .10. .09 ' .36* .00 - .20 - .02 
24. X .07 -.01 .00 .03 - .04 - .23 .00 .19 .31 .00 .24 - .05, 
25. S.D. . .05 - .15. .22 .17 .06 - .14 - . 12 .35* .10 .00 .25 - .23 
26. sym. .31 .22 - .06 •°7.. .45** .36* - .06 .06 .00 .00 -.08 .23 
27. asym. - .23 - .29 .27 .40* .05 .18 .01 .11 - .24 .00 .46** - . 4 3 * 
28. impression formation .03 •17 .13 .12 .00 .24 -.01 - .12 .11 .00 .11 - .06 

** s i g n i f i c a n t at .01 l e v e l .45 

* s i g n i f i c a n t at .05 l e v e l .35 
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Correlation!? among the Children's Scores 
See Table 76A 

A^e 

The s i g n i f i c a n t p o s i t i v e c o r r e l a t i o n ( . 5 6 p < . 0 l ) between age and 

the i nference v a r i a b l e denotes t h a t impression formation a b i l i t y improves 

w i t h development. 

Sex 

There i s a s i g n i f i c a n t p o s i t i v e c o r r e l a t i o n between sex and Sym. 

( p < . 0 5 ) ; t h a t i s , g i r l s l i k e more of the symmetrical f i g u r e s than do the 

boys. 

Complexity Preference 

Preference f o r complexity on the RA i s s i g n i f i c a n t l y c o r r e l a t e d 

( . 6 7 p < . 0 1 ) w i t h preference f o r complexity on Berlyne's f i g u r e s . The 

Polygon X. i s s i g n i f i c a n t l y c o r r e l a t e d ( . 5 4 p < . 0 l ) w i t h t h e Polygon S.D. 

Symm e t r.y—A symme t r y 

Asym. i s p o s i t i v e l y r e l a t e d ( p < . 0 5 ) t o a l l 3 p r i n c i p a l complexity 

preference measures, the RA, B e r l y n e ' B f i g u r e s , and the Polygon X. 

Impression Formation 

There i s a s i g n i f i c a n t p o s i t i v e c o r r e l a t i o n ( p < . 0 5 ) between the 

incomplete-complete d e s c r i p t i o n v a r i a b l e and the RA. A s i g n i f i c a n t neg

a t i v e c o r r e l a t i o n (p^.Ol) occurs between impression f o r m a t i o n a b i l i t y man

i f e s t on the inference v a r i a b l e and preference f o r complexity on Berlyne's 

f i g u r e s . 

C o r r e l a t i o n s among the Fathers' Scores 
See Table 7 6 B 

Complexity Preference 

There i s a s i g n i f i c a n t p o s i t i v e c o r r e l a t i o n of . 6 3 ( p < . 0 l ) between 

the RA and Berlyne's f i g u r e s ; and a s i g n i f i c a n t p o s i t i v e c o r r e l a t i o n of 
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.60 (p<.Cl) between the RA and the Polygon X. However, there i s no s i g 
n i f i c a n t c o r r e l a t i o n between Derlyne's f i g u r e s and the Polygon X. The 
Polygon A i s s i g n i f i c a n t l y r e l a t e d ( . 5 7 p < . 0 l ) t o the Polygon S.D. 

Symmet r.y—Asymmetry 
Gym. shows a s i g n i f i c a n t negative r e l a t i o n ( p ^ . 0 5 ) t o both the RA 

and the Polygon X. 

C o r r e l a t i o n s among the Mothers' Scores 
See Table 76C 

Complexity Preference 

P a r a l l e l i n g the outcomes f o r the f a t h e r s , f o r the mothers, there i s 

a s i g n i f i c a n t p o s i t i v e c o r r e l a t i o n ( . 6 7 p < . 0 l ) between the RA and Berlyne's 

f i g u r e s ; and a s i g n i f i c a n t p o s i t i v e c o r r e l a t i o n ( . 4 2 p < . 0 5 ) between the RA 

and the Polygon X. Again, scores on Berlyne's f i g u r e s are not s i g n i f i c a n t l y 

r e l a t e d t o Polygon X scores. The Folygon X i s s i g n i f i c a n t l y r e l a t e d ( . 7 0 

p < . 0 l ) t o the Polygon S.D. 

Sy mm e t r y — A symm e t r.y 

There i s a s i g n i f i c a n t negative c o r r e l a t i o n ( p < . 0 l ) between Sym. and 

Asym. Sym. i s ne g a t i v e l y r e l a t e d ( p < « 0 5 ) t o Berlyne's f i g u r e s . Asym. i s 

p o s i t i v e l y r e l a t e d ( p < . 0 5 ) t o the Polygon S.D. 

C o r r e l a t i o n s between Fathers' and Children's Scores 
See Table 76A 

Only three s i g n i f i c a n t r e s u l t s emerge f o r the f a t h e r s and t h e i r c h i l d 

ren: 1. a p o s i t i v e c o r r e l a t i o n , s i g n i f i c a n t at the . 0 5 l e v e l , between the 

f a t h e r s ' RA and the c h i l d r e n ' s Polygon S.D.; 2 . a p o s i t i v e c o r r e l a t i o n 

( p < . 0 1 } between the number of symmetrical f i g u r e s l i k e d by the f a t h e r s and 

the c h i l d r e n ' s Polygon X; and 3. a p o s i t i v e c o r r e l a t i o n ( p < . 0 5 ) between 

the f a t h e r s ' scores on Syrn. and the c h i l d r e n ' s scores on Asym. 

C o r r e l a t i o n s between Mothers' and Children's Scores 
See Table 76A 

There are more c o r r e l a t i o n s between the mothers' and the c h i l d r e n ' s 
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scores; "but the d i r e c t i o n of some of the r e l a t i o n s i s unexpected. To 
elaborate: the mothers' preference f o r complexity on the RA i 3 n e g a t i v e l y 
r e l a t e d to t h e c h i l d r e n ' s preference f o r complexity on both the RA (p <.05) 
and Berlyne's f i g u r e s (p-^.O^); the mothers' scores on Berlyne's f i g u r e s 
are also n e g a t i v e l y r e l a t e d (pC.C5) t o the c h i l d r e n ' s scores on t h i s measure. 

As was found f o r the c o r r e l a t i o n s between the f a t h e r s ' and the c h i l d 

ren's scores, there i s no coherent p a t t e r n d i s c e r n i b l e i n the r e s t of the 

c o r r e l a t i o n s between the mothers' and the c h i l d r e n ' s scores. To continue, 

there i s a s i g n i f i c a n t p o s i t i v e c o r r e l a t i o n (p<.05) between the mothers' 

scores on Berlyne's f i g u r e s and the c h i l d r e n ' s b i r t h order. The mothers' 

Polygon S.D. i s p o s i t i v e l y c o r r e l a t e d (p<.05) w i t h the number of asymmetrical 

f i g u r e s l i k e d by the c h i l d r e n . The mothers' scores on Sym. are p o s i t i v e l y 

r e l a t e d t o both the c h i l d r e n ' s Polygon X (p<.Ol) and t h e i r Polygon S.D. 

(p^.05). S i g n i f i c a n t p o s i t i v e c o r r e l a t i o n s a r i s e between the mothers' 

Asym. scores and the c h i l d r e n ' s preference f o r complexity on Berlyne's f i g 

ures (pc.05) and t h e i r scores on the second d e s c r i p t i o n v a r i a b l e , d e s c r i p t i o n : 

incomplete-complete ( p ^ . O l ) . F i n a l l y , the number of asymmetrical f i g u r e s 

l i k e d by the mothers i s n e g a t i v e l y r e l a t e d (p<.05) t o t h e c h i l d r e n ' s i n 

ference scores. 

C o r r e l a t i o n s between Mothers' and Fathers' Scores 
See Table 7 6 3 

The sole s i g n i f i c a n t c o r r e l a t i o n revealed i s a p o s i t i v e one (p^.O^) 

between the mothers' impression formation a b i l i t y and the f a t h e r s ' Polygon X. 

Summary 

F i r s t o f a l l , t o review the i n t e r c o r r e l a t i o n s among the 3 p r i n c i p a l 

complexity preference measures f o r the separate groups o f mothers, f a t h e r s , 

and c h i l d r e n . For both the mothers and the f a t h e r s , there i s a s i g n i 

f i c a n t p o s i t i v e c o r r e l a t i o n between the RA and Berlyne's f i g u r e s , and between 
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the RA and the Polygon X. But no s i g n i f i c a n t c o r r e l a t i o n occurs between 

Berlyne's f i g u r e s and the Polygon A . However, de s i g n a t i n g the RA as the 

c r i t e r i o n measure, i t can be sai d t h a t the mothers and f a t h e r s demonstrate 

u n i f o r m i t y of s i m p l i c i t y — c o m p l e x i t y preference on the 3 p r i n c i p a l measures. 

I t should be noted t h a t the c o r r e l a t i o n between the RA and Berlyne's f i g u r e s 

i s the highest one f o r each of these two groups. Furthermore, i t i s the 

only s i g n i f i c a n t c o r r e l a t i o n disclosed f o r the c h i l d r e n . 

Turning t o the r e l a t i o n between parents' s i m p l i c i t y - — c o m p l e x i t y p r e 

ference and t h a t of t h e i r c h i l d r e n , i n the main, there i s no d i s c r i m i n a b l e 

p a t t e r n i n the c o r r e l a t i o n s between the parents' and the c h i l d r e n ' s scores. 

Nevertheless, two f i n d i n g s deserve mention: 1 . A l a r g e r number of c o r r e 

l a t i o n s emerge between the mothers' and the c h i l d r e n ' s scores than between 

the f a t h e r s ' and the c h i l d r e n ' s scores. 2 . I n s o f a r as there are s i g n i f i c a n t 

c o r r e l a t i o n s between mothers' complexity preference and c h i l d r e n ' s complexity 

preference, these c o r r e l a t i o n s are negative. This l a t t e r outcome i s 

r a t h e r pu'/.zling. Therefore, a c l u s t e r a n a l y s i s was conducted i n a f u r t h e r 

attempt to understand the data. As has already been remarked, there are 

many d i f f e r e n t ways i n which t o organize the same c o l l e c t i o n of data, and 

by employing a c l u s t e r a n a l y s i s , some s t r u c t u r e may be discovered i n t h i s 

p a r t i c u l a r c o l l e c t i o n . 

C l u s t e r Analysis 

A c l u s t e r analysis (,7ard, 1 9 6 3 ; tfishart, 1 9 6 9 ) i s perhaps a more appro

p r i a t e method f o r studying the f a m i l y u n i t s . To e l u c i d a t e , the c l u s t e r 

a n a l y s i s , i n grouping, takes account o f o v e r a l l p r o f i l e s i m i l a r i t y on the 

e n t i r e set of s p e c i f i e d v a r i a b l e s , i n t h i s case the 28 scores d e f i n i n g 

every f a m i l y u n i t . Thus, the r e s u l t a n t c l a s s i f i c a t i o n i s based on the 

mothers', the f a t h e r s ' , and the ch i l d r e n ' s scores. The advantage of a • 

c l u s t e r a n a l y s i s i s t h a t i m p l i c i t i n t h i s technique i s the p o s s i b i l i t y of 
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generating hypotheses, as opposed to merely t e s t i n g them. More p r e c i s e l y , 
i t may group i n terms o f r e l a t i o n s among the mothers', the f a t h e r s ' , and 
the c h i l d r e n ' s ncores which are not evident from an i n s p e c t i o n of the data, 
nor from the c o r r e l a t i o n a l outcomes, and so may suggest courses f o r f u t u r e 
research. 

The t w o - c l u s t e r s o l u t i o n furnished what looked to he the most meaning

f u l s t r u c t u r i n g of the data. The T-values between the mean3 of the two 

groups o f f a m i l y u n i t s on a l l v a r i a b l e s are presented i n Table 7 7 . 

C l u s t e r 1 , w i t h 26 f a m i l y u n i t s , c o n s t i t u t e s 8 3 . 9 $ o f the sample; w h i l e 

c l u s t e r 2 , w i t h 5 f a m i l y u n i t s , contains the remaining ^G.^ of the sample. 

As regards complexity preference, c l u s t e r 1 comprises the higher scoring 

c h i l d r e n . That i s , these c h i l d r e n p r e f e r more complexity than those i n 

c l u s t e r 2 on each of the 3 p r i n c i p a l measures, the RA, Berlyne's f i g u r e s , 

and the Polygon X, although only s i g n i f i c a n t l y more (p-^.Ol) on Berlyne's 

f i g u r e s . The c h i l d r e n i n c l u s t e r 1 also have a wider complexity-choice 

range as i n d i c a t e d by t h e i r s i g n i f i c a n t l y higher (p -£ .G5) Polygon I t 

should be observed t h a t c l u s t e r 1 i s made up o f a f a i r l y even mixture of 

f i r s t - b o r n and l a t e r — b o r n c h i l d r e n ; whereas, a l l the c h i l d r e n i n c l u s t e r 2 

are l a t e r - b o r n s . F i n a l l y , c l u s t e r 1 c h i l d r e n are s i g n i f i c a n t l y more l i k e l y 

( p < . 0 5 ) than c l u s t e r 2 c h i l d r e n t o submit complete d e s c r i p t i o n s of the be

havior d epicted by John i n the f i l m . 

Compared wi t h the 5 f a t h e r s i n c l u s t e r 2 , the 26 f a t h e r s i n c l u s t e r 1 

evince s i g n i f i c a n t l y g r e a t e r preference f o r complexity on the RA ( p < . 0 l ) 

and on Berlyne's f i g u r e s ( p ^ . O l ) ; and they score higher, but not s i g n i 

f i c a n t l y so, on the Polygon X. Furthermore, c l u s t e r 1 f a t h e r s score s i g 

n i f i c a n t l y higher (p<£.Ol) on the impression formation t a s k . Yet, compared 

w i t h the mothers i n c l u s t e r 2 , the mothers i n c l u s t e r 1 express less p r e 

ference f o r complexity on a l l 3 p r i n c i p a l measures, and s i g n i f i c a n t l y less 



• . TABLE 77 
C l u s t e r Analysis with Parents and Their Children: T-values between the 

Keans of Cloisters One and Two 

Means Standard Deviations T-values 
Cluster 1 C l u s t e r 2 Cluster 1 Cluster 2 

- N-26 N-5 N»26 N-5 

children's scores: 1. age 11.85 11.10 2.76 2.15 .62 

2. sex 1.54 1.80 •50 .40 1.17 

3. RA 30.54 22,60 10.96 8.91 1.60 

4 . Berlyne's figures 6.69 2.40 2.96 1.86 3.90** 

5. 1 12.95 10.27 1.52 3.30 1.60 

6. S.D. 6.49 4.58 .86 1.59 ; 2.35* 

7. sym, 2.15 2.40 .60 .80 .59 
8. asym. . • 9.35 9.00 2.27 3.03 .22 

9. 
, . j 1 f i r s t - h o r n ,_ M r t h order 2 l a t e r _ t o r n 1 . 6 9 2.00 .46 .00 3.33** 

10. one theme or "both 2.00 2.00 .00 .00 

11. incomplete-complete 1.77 • 1.20 .42 .40 2.62* 

12. inference .81 1 .60 1.21 1.36 1.10 

fathers' scores: 13. sez . 1.00 

14. RA. * 21.81 * 10.80 9.20 ;. 3.37 4.41** 
*• 15. Berlyne's figures 4.46 2.20 2.24 .40 4.61** 

16. X 11.43 9.88 2.50 2,81 1.04 

17. s.D.";' 5-91 5.52 -98 1.71 .45 " " 
18. . :.?2f??...:_:.,.. 2.12; : ' 2.00_ . .80 1.10 .20 
19. asym. . 8.89 9.60 2.15 2.33 •58 . 
20. impression formation 1.31 1.00 .46 .00 3.33** 

mothers' scores: 21. sex ' • 2.00 
22. RA 19.50 37.40 9.73 8.09 3.99** 

-• 23. Berlyne's figures 3.50 7.60 . 2.02 1.86 4.05** 
24. X 10.65 12.60 2.11 . 3.00 1.25 
2 5 - S.D. 5.58 5.70 1-73 . 1.01 .22 
26. sym. 2.15 1.20 .77 .98 1.86 
27. asym. 10.12 8.80 , 2.17 .98 2.01 
28. impression formation 1.58 I . 40 1.74 .49 .42 

** » s i g n i f i c a n t at .CI l e v e l 
* = s i g n i f i c a n t . a t :05 l e v e l 
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on the RA. (p<.Gl) and Berlyne's f i g u r e s ( p<.Ol). 

The comparison between the scores of the two c l u s t e r s of f a m i l y u n i t s 

nerve:; t o d e l i m i t them. However, perhaps more i n t e r e s t i n g i s the r e l a t i v e 

arrangement of the w i t h i n - c l u s t e r complexity preference scores. Speci

f i c a l l y , the higher complexity preference c l u s t e r 1 c h i l d r e n have parents 

whose scores appear t o be q u i t e a l i k e . I n c o n t r a s t , t h e re i s considerable 

d i s p a r i t y between the scores of the mothers and f a t h e r s o f the lower s c o r i n g 

c l u s t e r 2 c h i l d r e n . 

Summary 

The small size of the sample, and the f a c t t h a t c l u s t e r 2 i s composed 

of 5 f a m i l y u n i t s make i t unwise t o place a great deal of weight upon the 

c l u s t e r a n a l y s i s f i n d i n g s . Nevertheless, one poi n t which should be made 

on the basis of these f i n d i n g s i s t h a t i t may be important t o understand 

and measure the e f f e c t of both parents, as an e n t i t y , upon the development 

of the c h i l d . Of course, t h i s i s not t o imply t h a t the examination of 

i n t e r r e l a t e d f a m i l y p a t t e r n s of s i m p l i c i t y — c o m p l e x i t y preference w i l l supply 

answers as t o the a c t u a l genesis of s i m p l i c i t y — c o m p l e x i t y preference. 

Such knowledge can be gained only by research which provides a t e s t of the 

assumption t h a t p a r e n t a l p a t t e r n s of s i m p l i c i t y — c o m p l e x i t y preference are 

d i r e c t l y i n v o l v e d i n c h i l d r e a r i n g p r a c t i c e s and t h a t these p r a c t i c e s i n 

fluence the c h i l d ' s s i m p l i c i t y — c o m p l e x i t y preference. For example, i t 

might prove worthwhile t o i n v e s t i g a t e whether parent a l i n t e r a c t i o n manifest 

on s i m p l i c i t y — c o m p l e x i t y preference measures i s i m p l i c a t e d i n the com

p l e x i t y of developmental s t i m u l i a f f o r d e d by the home environment, and 

whether t h i s i n t u r n a f f e c t s the c h i l d ' s s i m p l i c i t y — c o m p l e x i t y preference. 

ConeIus ions 

The complexity preference r e s u l t s d i s c l o s e d i n the present chapter w i t h 

the separate groups of mothers, f a t h e r s , and c h i l d r e n f i t i n t o the framework 
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as formulated i n the I n t e r i m Conclusions of Chapter V and the Conclusions 
of Chapter V I . They are moot concisely covered by the statement t h a t the 
c o r r e l a t i o n between the RA and Berlyne's f i g u r e s i s always the highest and 
i s also the most p e r s i s t e n t . 

With respect t o the r e l a t i o n between parents' complexity preference 

and t h a t o f t h e i r c h i l d r e n , the outcomes are somewhat e q u i v o c a l . TJie 

c o r r e l a t i o n s of note are the negative ones between the mothers' complexity 

preference and the c h i l d r e n ' s complexity preference. Thus, i t may be 

t h a t a mother's complexity preference has an adverse e f f e c t upon her c h i l d ' s 

complexity preference. Yet, the most s a l i e n t r e s u l t of the two- c l u s t e r 

s o l u t i o n i s t h a t the parents of the c h i l d r e n who p r e f e r more complexity on 

the three p r i n c i p a l measures have complexity preference scores which seem 

to be f a i r l y s i m i l a r , w h i l e the parents of the c h i l d r e n who p r e f e r less com

p l e x i t y have divergent scores. So, the i n t e r a c t i o n between the parents 

i n terms of complexity preference might be the more s i g n i f i c a n t c o n d i t i o n 

from the p o i n t of view of the c h i l d ' s complexity preference. Both p o s s i 

b i l i t i e s r e q u i r e f u r t h e r study w i t h much l a r g e r samples o f f a m i l y u n i t s . 
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CHAPTER V I I I . 
The Summing Up 

When a study i s completed, i t seems worthwhile t o go back and trace 

the connectednens i n order t o determine where more d e t a i l e d c o n c e p t u a l i z a t i o n 

i s indispensable, and t o gain some idea of the most p r o f i t a b l e areas f o r 

f u t u r e research. 

S e l f - A c t u a l i z a t i o n 

With respect t o c r e a t i v i t y , Yamamoto ( 1 9 6 5 b ) observes: "The major 

task would appear t o be i n ga t h e r i n g as much r e l i a b l e i n f o r m a t i o n about 

as many c a r e f u l l y defined c r i t e r i a as p o s s i b l e " ( p . 2 8 9 ) . And the c e n t r a l 

concern of t h i s study, as expressed i n the Statement o f Purpose (Chapter 

I f p.l)» was t o examine a c o n s t r u c t , preference f o r complexity, which i s 

embedded i n the c r e a t i v i t y l i t e r a t u r e . The important t h e o r e t i c a l aim of 

the f i r s t chapter was t o emphasize a contradiction i m p l i c i t i n the t h e o r i z i n g 

which surrounds the concept of c r e a t i v i t y : on the one hand, c r e a t i v i t y i s 

the p r e r o g a t i v e of a t a l e n t e d few; on the other hand, i t i s regarded as a 

p o t e n t i a l f o r a l l . Consequently, a d i s t i n c t i o n was made between g r e a t -

achievement c r e a t i v i t y evinced i n p r o d u c t i v i t y , and p e r s o n a l - l i v i n g crea

t i v i t y c h a r a c t e r i z e d by s e l f - a c t u a l i z a t i o n . B a s i c a l l y , s e l f - a c t u a l i z a t i o n 

r e f e r s t o the r e a l i z a t i o n by each i n d i v i d u a l of h i s unique c a p a c i t i e s , and 

so by i m p l i c a t i o n , i s a p o s s i b i l i t y f o r a l l i n d i v i d u a l s . I t was hypothe

sized t h a t preference f o r complexity i s more c l o s e l y r e l a t e d t o the s e l f -

a c t u a l i z i n g view of c r e a t i v i t y . 

Golann ( 1 9 6 2 ) formulates a l i n k between complexity preference on the 
M 

RA and s e l f - a c t u a l i z a t i o n . That i s , he f e e l s such preference indicates 

t h a t the i n d i v i d u a l i s at t e m p t i n g t o experience h i s f u l l e s t perceptual, 

c o g n i t i v e , and expressive p o t e n t i a l i n h i s i n t e r a c t i o n w i t h h i s environ

ment. S u b s t a n t i a t i n g t h i s c o n t e n t i o n , he c i t e s h i s f i n d i n g t h a t the 
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complex RA items arc s i g n i f i c a n t l y more ambiguous, i n t h a t they are evoca

t i v e of a l a r g e r number of meanings, than the simple RA itemB. Thus, the 

complex f i g u r e s provide more opp o r t u n i t y f o r personal i n t e r p r e t a t i o n s . Ex

tending the research, he r e p o r t s t h a t 6 t h - and 8th-grade students w i t h h igh 

scores on the RA express l i k i n g f o r a c t i v i t i e s t h a t a l l o w f o r greater s e l f -

expression; while the low RA scorers l i k e more r o u t i n e and s t r u c t u r e d 

a c t i v i t i e s . 

I n a study c a r r i e d out i n 1952, Barron i n v e s t i g a t e d the s i m p l i c i t y — 

complexity preference of 40 male postgraduates, who were w i t h i n one year 

of o b t a i n i n g t h e i r f i n a l h i g h e r degree, 20 having been r a t e d o r i g i n a l and 

20 u n o r i g i n a l on the basis of research p r o d u c t i v i t y by the f a c u l t i e s of 

t h e i r r e s p e c t i v e departments. The subjects were administered the Barron-

Welsh A r t Scale (Bi/), which c o r r e l a t e s .85 w i t h the Revised A r t Scale (RA) 

of the Welsh Figure Preference Test (Welsh, 1959b). Although the d i s 

t r i b u t i o n of scores on the 3./ was bimodal, • such t h a t one group of students 

p r e f e r r e d the complex f i g u r e s and one group p r e f e r r e d the simple f i g u r e s , 

t h i s grouping d i d not overlap the high-low o r i g i n a l i t y grouping. More 

s p e c i f i c a l l y , the two types o f preference occurred w i t h equal frequency 

i n the two classes of students. I n other words, the complexity measure 

appears t o be independent o f creative p r o d u c t i v i t y . Yet, Barron (195^'» 

1966, 1968) has shown t h a t persons, judged c r e a t i v e according t o productive 

output, tend t o p r e f e r complexity. I n p r a c t i c e , c r e a t i v e p r o d u c t i v i t y 

and s e l f - a c t u a l i z a t i o n may w e l l u s u a l l y i n t e r c o r r e l a t e . But, t h i s i n no 

way s i g n i f i e s t h a t p r o d u c t i v i t y i s a p r e c o n d i t i o n f o r s e l f - a c t u a l i z a t i o n , 

nor t h a t every i n d i v i d u a l who produces i n a c r e a t i v e senBe does so from 

a s e l f - a c t u a l i z i n g motive. 

The nature of the r e l a t i o n s h i p between s e l f - a c t u a l i z i n g c r e a t i v i t y 

and c r e a t i v e p r o d u c t i v i t y c e r t a i n l y r e q u i r e s f u r t h e r e l u c i d a t i o n . However, 
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before thv. relevant work i n f e a s i b l e , i t w i l l be necessary t o elaborate i n 
a more precise manner what i s meant by s e l f - a c t u a l i z a t i o n i n both behavioral 
and t h e o r e t i c a l terms. As s e l f - a c t u a l i z a t i o n i s very much a g l o b a l con
s t r u c t i n t h a t i t may become manifest i n any one, or f o r t h a t matter more 
than one, of the i n d i v i d u a l ' s areas of i n t e r a c t i o n w i t h h i s environment, 
an appropriate research approach would be t o r e t u r n t o the c l i n i c a l i n t e r 
view-type s e t t i n g . 

Complexity Preference; Construct V a l i d i t y as a Measure o f S e l f - A c t u a l i z a t i o n 

Regarding the RA as the c r i t e r i o n measure, the complexity preference 

outcomes revealed i n the present study w i l l be reviewed w i t h p a r t i c u l a r 

c o n s i d e r a t i o n given t o the s u i t a b i l i t y o f complexity preference as an index 

of s e l f - a c t u a l i z a t i o n . I n Chapter I I , i t was noted t h a t the s i m p l i c i t y — 

complexity dimension was an explanation imposed on the RA scale i n the l i g h t 

of a f a c t o r a n a l y s i s . So, two other measures comprising s t i m u l i v a r y i n g 

i n complexity, Berlyne's Figures and the Random Polygons, were also employed. 

For the argument advanced was t h a t consistency i n the d i r e c t i o n of scores 

on these three measures would o f f e r support f o r two a f f i l i a t e d issues: 

1. the RA does i n d i c a t e d i f f e r e n c e s i n s i m p l i c i t y — c o m p l e x i t y preference; 

and 2. such preference r e f l e c t s an u n d e r l y i n g s i m p l i c i t y — c o m p l e x i t y dim

ension of p e r s o n a l i t y . 

O v e r a l l , there i o consistency of s i m p l i c i t y — c o m p l e x i t y preference 

acx'oss the three p r i n c i p a l scores, the RA, Berlyne's f i g u r e s , and the 

Polygon X. To enumerate, f o r the 53 l^N ( e d u c a t i o n a l l y subnormal) c h i l d 

ren d e a l t w i t h i n Chapter I I I , f o r the 284 normal c h i l d r e n i n Chapter V, 

f o r the 231 normal c h i l d r e n i n Chapter V I d i v i d e d i n t o a sample of 127 

g i r l s and a sample of 104 boys, and f o r the 64 a d u l t s , a high score on the 

RA i s associated w i t h a h i g h score on Berlyne's f i g u r e s , and a high Polygon 

X score. 
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Thus, i t can be s a i d t h a t the RA i s a measure which taps s i m p l i c i t y — 
complexity preference, and more important, s i m p l i c i t y — c o m p l e x i t y of per
s o n a l i t y . The RA i s seen t o be v i a b l e f o r use w i t h r e t a r d e d c h i l d r e n . 
Furthermore, i t i s not c o r r e l a t e d w i t h an i n t e l l i g e n c e measure, mental 
age, f o r these c h i l d r e n . F i n a l l y , Barron's (1952) f i n d i n g was r e p l i c a t e d 
w i t h the f i f t h - f o r m a r t c l a s s : complexity preference on the RA i s i n 
dependent of an o r i g i n a l i t y r a t i n g made on the basis of a r t production. 
I n general, the RA possesses construct v a l i d i t y (Helmstadter, 1964). 
That i s , the complexity preference r e s u l t s w i t h the RA are compatible 
w i t h the t h e o r e t i c a l view o f s e l f - a c t u a l i z a t i o n developed i n the f i r s t 
chapter. Therefore, i t now seems more reasonable t o propose t h a t com
p l e x i t y preference, e s p e c i a l l y on t h i s measure, can serve a3 an index 
of s e l f - a c t u a l i z a t i o n . 

A d d i t i o n a l research on two l e v e l s i s suggested. 

I . At a fundamental l e v e l , research on what i s i n v o l v e d i n con

sistency of s i m p l i c i t y — c o m p l e x i t y preference remains t o be done. This 

w i l l n e cessitate a de t e r m i n a t i o n of the p r o p e r t i e s which can lead t o the 

designation of a stimulus as e i t h e r simple or complex. I t should be 

remarked, i n t h i 3 context, t h a t the c o r r e l a t i o n between the RA and Berlyne' 

f i g u r e s i s always the highest and i s also the most p e r s i s t e n t . I n the 

I n t e r i m Conclusions of Chapter V, i t was argued th a t these two measiires 

embody more of the p r o p e r t i e s covered by the term complexity. Berlyne's 

procedure of i n v e s t i g a t i n g subjects' r e a c t i o n s to v a r i o u s stimulus chara-

c t e r i r j t i c s , both separately and c o n j o i n t l y , may prove i n s t r u m e n t a l f o r 

the purposes of d e f i n i n g complexity. 

However, one f i n d i n g deserves mention. With a sample of u n i v e r s i t y 

a d u l t s , Berlyne and Lewis (1963) report an average c o r r e l a t i o n of .32 

between preference f o r complexity on the BW and the frequency of s e l e c t i n g 
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the more complex of p a i r s o f f i g u r e s from Berlyne's non-X. and X complexity 

series t o view again. The average c o r r e l a t i o n between the RA and Berlyne's 

f i g u r e s i n the present study, w i t h a sample composed mainly of c h i l d r e n 

who tend t o he less c o n s i s t e n t i n t h e i r preference than a d u l t s , was .52. 

I f the l e a s t consistent s u b j e c t s , t h a t i s the youngest c h i l d r e n , the 6-

t o 7- y e a r - o l d s , are om i t t e d from the c a l c u l a t i o n , the average c o r r e l a t i o n 

i s .55* So although d i v e r s i v o e x p l o r a t i o n , the choice of a p a r t i c u l a r 

stimulus t o see again, eeems t o bear some connection t o preference, i t 

does not appear t o be equivalent t o a v e r b a l preference response. 

I I . The second l e v e l on which research i s e s s e n t i a l concerns the 

r a m i f i c a t i o n s of the s i m p l i c i t y — c o m p l e x i t y p e r s o n a l i t y dimension. A 

plan proposed i n the Conclusions o f Chapter V I i s by means of s e l f - r a t i n g s 

on an a d j e c t i v e check l i s t t o discover the p e r s o n a l i t y t r a i t s of c h i l d r e n 

and a d u l t s d i f f e r i n g i n s i m p l i c i t y — - c o m p l e x i t y preference. Subjects could 

be selected according t o low, medium, or h i g h scores on the RA alone; or 

an a l t e r n a t i v e grouping would be a low, medium, high d i v i s i o n t a k i n g i n t o 

account scores on the three complexity preference measures, such as those 

afforded by the c l u s t e r analyses. 

Barron maintains t h a t complexity preference on the RA scale r e f l e c t s 

complexity of p e r s o n a l i t y : the i n d i v i d u a l who p r e f e r s complexity i s pr e 

disposed t o allow complexity i n t o the s t r u c t u r i n g of h i s experience. I f 

so, the question arises as t o why complexity of p e r s o n a l i t y does not show 

i t s e l f i n handling the complexity i m p l i c i t i n the impression formation 

taskr.. Preference f o r complexity may i n d i c a t e t h a t an i n d i v i d u a l i s com

plex, but cannot be construed t o denote t h a t he i s e q u a l l y complex i n a l l 

h i s arear, o f i n t e r a c t i o n w i t h the environment. Although t h i s accord? w i t h 

the c o n t e n t i o n t h a t s e l f - a c t u a l i z a t i o n may become manifest i n one or seve r a l 

of the areas of the i n d i v i d u a l ' s l i f e space, i t raises the problem of spec-
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i f i c i t y — g e n e r a l i t y of complexity of p e r s o n a l i t y . The Impression Form

a t i o n Tests are measures of i n t e r p e r s o n a l or s o c i a l complexity (Schroder, 

D r i v e r , and u t r e u f e r t , 1967; S t r e u f e r t and D r i v e r , 1967). What seems 

t o be needed, t h e r e f o r e , i s a less a r e a - s p e c i f i c approach t o the study of 

s t r u c t u r i n g . One research plan would be again t o s e l e c t subjects v a r y i n g 

i n s i m p l i c i t y — c o m p l e x i t y preference by e i t h e r of the two procedures o u t 

l i n e d above, and use an i n t e r v i e w technique t o determine 1. whether the 

i n d i v i d u a l attempts t o s t r u c t u r e complexity, and 2. the area s p e c i f i c i t y — 

g e n e r a l i t y of h i s attempt. 

VJith the focus on p e r s o n a l i t y , the end-point of the i n v e s t i g a t i o n i s 

t o a s c e r t a i n whether the complex person i s , i n f a c t , s e l f - a c t u a l i z i n g . 
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C h i l d r e n : Examples 

Male age 9 Chester Road J u n i o r School 

The boy i n the f i l m was c a l l e d John. John saw a boy f a l l o f f h i s 

b i k e . John helped him up, and picked h i s bike up. Then the boy set 

o f f on h i s bike again. Then a boy sa i d do you want a sweet. He said 

no and took the whole bag o f f him. Then he saw other boys reading comics. 

John kicked a l l the comics away. 

d e s c r i p t i o n : both good and bad themes 
incomplete 

Male age 13-jy ( t h i r d form) Dede Grammar School 

I t h i n k t h a t John looks q u i t e an unhappy person. He can be help

f u l when he t r i e s as he d i d i n the f i l m by h e l p i n g a boy out when he f e l l 

o f f h i s b i c y c l e . Even though he can be h e l p f u l he can also be a b u l l y , 

f o r instance when walking past the three boys reading magazines, he kicked 

the magazines away. Also when a b o y - o f f e r e d him a sweet he knocked the 

sweet out of h i s hand and took the bag o f sweets away. 

d e s c r i p t i o n : both good and bad themes 
incomplete 

Female age 9v!r Chester Road J u n i o r School 

The boy i n the f i l m was c a l l e d John and he helped a boy who f e l l 

o f f h i s b i k e . Then he walked on and he saw some boys p l a y i n g f o o t b a l l . 

Then he saw a b i g boy push another boy. So he went up t o him took the 

b a l l o f f him and gave i t t o the boy who got pushed. Then he walked on. 

Next he saw a boy w i t h some sweets. The boy o f f e r e d him some sweets. 

But John o n l y pushed the boy and took the whole bag. Then he walked on. 

Next he came t o some boys reading comics so he kicked the comics over and 

then he walked home. 

d e s c r i p t i o n : .both good and bad themes 
complete 
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Female age 17 ( s i x t h form) T h o r n h i l l Comprehensive School 

F i r s t o f a l l John walked away from the house towards us, came nearer. 

Then a l i t t l e boy rode past and f e l l o f f h i s b i k e , John picked him up and 

set him o f f , balancing the b i k e f o r the boy. The next t h i n g he d i d was, 

when the three boyB were p l a y i n g f o o t b a l l , one of them had entered the 

game unwanted, so John chased him away and gave the b a l l back t o the other 

two, one of which was the boy on the b i k e . Then he took some sweets o f f 

one of the boys who was B i t t i n g by himself on a t r e e stump. Then he 

walked through a group o f l i t t l e boys who were s i t t i n g on the grass, and 

scattered t h e i r p l a y t h i n g s . Each i n c i d e n t happened w i t h a pause i n be

tween. The boy was h e l p f u l i n the f i r s t two i n o i d e n t s , then suddenly he 

became a b u l l y . 

d e s c r i p t i o n : both good and bad themes 
complete 

Female age 11 Chester Road J u n i o r School 

John was k i n d t o the boy who f e l l o f f h i s bike and helped the boys 

who played f o o t b a l l and helped them get t h e i r b a l l back. But he s t o l e 

something and kicked some comics. So a l t o g e t h e r he wasn't v e r y nice at a l l . 

d e s c r i p t i o n : both good and bad themes 
complete 

in f e r e n c e : s i m p l i f i e d 

Female age 11^- ( f i r s t form) Bede Grammar School 

The boy i s a b u l l y so he throws h i s weight around. He i s greedy 

because he took the boys sweets. When the boy f e l l o f f h i s bike he was 

h e l p f u l t o help the boy up. He does e v e r y t h i n g he wants and gets away 

w i t h i t . He i s s p i t e f u l and does not care about anything. 

d e s c r i p t i o n : both good and bad themes 
incomplete 

i n f e r e n c e : s i m p l i f i e d 
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Female age 14 ( t h i r d form) Bede Grammar School 

I t h i n k t h a t John was r e a l l y a r a t h e r q u i e t Bort of person g e n e r a l l y , 

but whenever he saw t h a t anyone was i n t r o u b l e , he was always quick to 

help them. He was c e r t a i n l y a w i l l i n g h e l p e r and I a l s o t h i n k t h a t he 

was q u i t e brave and f e a r l e s s , because when he knocked the boy down who 

was s p o i l i n g the f o o t b a l l game, he d i d i t q u i c k l y and without h e s i t a t i o n . 

I a l s o t h i n k t h a t he would always help anyone who was h u r t . I t i s poss

i b l e t h a t many of the boys i n the town l i k e d him because he was l i k e t h i s . 

He c e r t a i n l y looked r a t h e r solemn and determined i n the f i l m . I wish I 

could be l i k e John but I don't t h i n k I ever c o u l d be. 

John hated any k i n d of s p i t e , and you can see t h i s by what he does 

to help people. I . t h i n k t h a t i f he hated s p i t e among people, he would 

hate c r u e l t y to animals as w e l l . Although t h e r e i s nothing about i t i n 

the f i l m , I s t i l l t h i n k he would f e e l t h i s way. 

d e s c r i p t i o n : good theme only 
incomplete 

i n f e r e n c e : s i m p l i f i e d 

Female age 10 Chester Road J u n i o r School 

The boy i n the f i l m was h e l p f u l at f i r s t , but I t h i n k he got a b i t 

s e l f i s h and s p o i l e d a l l the o t h e r boys games. He might have been hungry 

when he took the other boys sweets. 

d e s c r i p t i o n : both good and bad themes 
incomplete 

i n f e r e n c e : l o c a l 

K a le age 14 ( t h i r d form) T h o r n h i l l Comprehensive School 

The boy i n the f i l m was h e l p f u l and c o n s i d e r a t e at the beginning 

e.g. g e t t i n g the b a l l o f f the b u l l y , but he d i d not r e c e i v e any thanks 

from the persons he helped. But near the end of the f i l m he was o f f e r e d 
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a sweet by one of the boys but he threw i t away and took the packet from 

the boy and walked o f f . And a l s o when he saw some boys who he had 

helped before reading comics he k i c k e d the comics away. The boy seemed 

to me to r e s e n t not being g i v e n thanks e t c . 

d e s c r i p t i o n : both good and bad themeB 
incomplete 

i n f e r e n c e : l o c a l 

Female age 17 ( s i x t h form) T h o r n h i l l Comprehensive School 

I n the opening part of the f i l m we see a boy of about 14 y e a r s . 

H i s face wears the e x p r e s s i o n of one contemplating what to do w i t h the 

day ahead. He looks f a i r l y happy with a c e r t a i n a i r of m i s c h i e f about 

him. While s i t t i n g alone on a rock, a s m a l l boy on a b i c y c l e r i d e s by 

and suddenly g e t s i n t o d i f f i c u l t i e s and f a l l s o f f h i s b i k e . The boy 

seeing t h i s , i s quick to respond and goes to the a i d of t h i s s m a l l c h i l d , 

and sends him on h i s way a g a i n a f t e r h e l p i n g him back upon h i s b i k e . 

The boy then wanders o f f , he seems to have no p a r t i c u l a r aim i n mind, he 

i s u n c e r t a i n what to do. While wandering he comes aoross a group of 

youngsters p l a y i n g b a l l , and who are a p p a r e n t l y being b u l l y e d by an older 

boy who i s t r y i n g to take away the b a l l from these boys. The boy once 

again doesn't stop to t h i n k what to do but goes to the youngster's immed

i a t e a i d , pushes the o l d e r boy away and r e t r i e v e s the b a l l . A f t e r these 

two good and k i n d a c t i o n s , the boy seems to change. While walking away 

a young boy o f f e r s him a sweet from h i s bag, but the boy pusheB him away 

and grabs the whole bag of sweets. He then walks away and comes a c r o s s 

a group of boys reading comic s t r i p s . He marches s t r a i g h t through the 

group k i c k i n g away t h e i r comics. 

The boy i t seems has helped people and then what we t h i n k i s com

p l e t e l y out of c h a r a c t e r does the opposite and bothers people by being 



unkind. T h i s may "be the a c t i o n s of a p e r f e c t l y normal boy, who a f t e r 

h e l p i n g , d e c i d e s to be purposely mischievous. Perhaps he i s angry t h a t 

he can't a f f o r d sweets or comics or perhaps he j u s t f e e l s l i k e any other 

boy that he has done h i s share of k i n d ( n ) e s s and i s t i r e d of doing a l l 

these good deeds as i f he were the p e r f e c t 'good angel'. He wants a 

share of the fun of being mischievous. J u s t the r e a c t i o n s of a normal 

boy f i l l i n g i n the day with whatever a c t i o n s come to mind, be they good 

or bad. 

d e s c r i p t i o n : both good and bad themes 
complete 

i n f e r e n c e : general 

Male age 17 ( s i x t h form) T h o r n h i l l Comprehensive School 

The boy at f i r s t appears to be of r e a s o n a b l e , i n f a o t good, c h a r a c t e r 

His a c t i o n s when h e l p i n g the s m a l l boy who had f a l l e n o f f h i s b i k e and 

stopping the b u l l y from t a k i n g the c h i l d r e n ' s b a l l were good and show what 

must be the good s i d e to him. 

Then he i s o f f e r e d some sweets and s n a t c h e s the whole bag from the 

o h i l d , then he k i c k s the game the c h i l d r e n are p l a y i n g and s p o i l s i t . 

By doing t h i s , he shows h i m s e l f i n a bad l i g h t and a f t e r t h i s I would 

t h i n k he was a nasty person but with a few good p o i n t s . The way he walked 

and looked a t the camera suggest he was shy and perhaps l o n e l y . He. may 

have been annoyed because the other c h i l d r e n d i d not ask him to p l a y with 

them even a f t e r he a s s i s t e d them. I n c o n s i d e r i n g t h i s I would say he i s 

moody and ranges to the extremes of emotion and t h i s i s shown i n h i s 

a c t i o n s . 

d e s c r i p t i o n : both good and bad themes 
complete 

i n f e r e n c e : general 
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A d u l t s : Examples of the F i n a l Impression with A l l 6 A d j e c t i v e s 
Male 

He or she would be average height with horn rim g l a s s e s i f worn. A 

l i t t l e on the p o r t l y s i d e but not slow i n manner of walking. When con

v e r s i n g the person would be f o r c e f u l i n p r e s e n t i n g h i s own p o i n t of view 

and i n c l i n e d to 'browbeat' the person he was t a l k i n g too v e r b a l l y . 

p h y s i c a l d e s c r i p t i o n 
concrete 

Female 

My o p i n i o n of t h i s person i s not v e r y c l e a r . I f e e l most people have 

these c h a r a c t e r i s t i c s but not a l l i n one person. I j u s t c a n ' t seem to 

get a c l e a r i m p r e s s i o n . I t h i n k perhaps t a l l and l e a n i n b u i l d with 

sharp f e a t u r e s and a r a t h e r c r u e l e x p r e s s i o n . 

p h y s i c a l d e s c r i p t i o n 
concrete 

Male 

Not a v e r y l i k e a b l e person at a l l . Anyone with i n t e l l i g e n c e should 

be able to see the other s i d e s argument and should not be enviouB t o any 

great degree. 

concrete 

Female 

Such a person would be v e r y hard to l i v e w i t h . I r e a l l y can't imagine 

a person having a l l these c h a r a c t e r i s t i c s as one outweighs the other, 

concrete 

Male 

The man we are d e s c r i b i n g with c h a r a c t e r i s t i c s above has a wide f i e l d 

at h i e d i s p o s a l and w i l l go a long way i n l i f e . I n h i s work being i n t 

e l l i g e n t and i n d u s t r i o u s w i l l be an advantage, but i m p u l s i v e , c r i t i c a l , 
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s t u b b o r n , e n v i o u s can be a d i s a d v a n t a g e , 
c o n c r e t e 

Female 

Able t o converse e a s i l y b u t n o t p a r t i c u l a r l y a p o p u l a r s o r t o f pe r s o n . 

A person always w a n t i n g t o be t h e c e n t r e o f a t t r a c t i o n . A p e r s o n d i s 

l i k e d by most p e o p l e . J u s t one o f those p e o p l e y o u have t o p u t up w i t h . 

A person y o u have t o t o l e r a t e , 

c o n c r e t e 

K a l e 

I c o u l d i m a g i n e t h i s t y p e o f person b e i n g t h e deputy managing d i r e c t o r 

o f a s u c c e s s f u l b u s i n e s s h a v i n g f a i l e d t o r e a c h t h e manager's p o s i t i o n due 

t o some bad d e c i s i o n s made on i m p u l s e , r a t h e r e n v i o u s o f h i e boss b u t 

s t i l l w o r k i n g h a r d and h o p i n g f o r t h e u l t i m a t e p r i z e i n due c o u r s e , 

a b s t r a c t 

Female 

T h i s p e r s o n i s v e r y q u i c k - w i t t e d , always "on t h e go", i n c l i n e d t o l e t 

h e r tongue r u n away w i t h h e r a t t i m e s . She i s o f t e n t o o out s p o k e n o f 

o t h e r s , at t i m e s t o t h e i r d e t r i m e n t . She s t i c k s t o h e r guns and won't 

change h e r mind a l t h o u g h she i s j e a l o u s o f o t h e r s who g e t more o u t o f 

l i f e t h a n she does h e r s e l f , 

a b s t r a c t 

Female 

She w i l l be c l e v e r enough t o be a good cook, dressmaker, k n i t t e r e t c . , 

and i n d u s t r i o u s enough t o be a b l e t o complete any t a s k she s e t s o u t t o do. 

W i l l enjoy u n e x p e c t e d v i s i t s t o o t h e r p e o p l e s homes b u t have p l e n t y to 

say c o n c e r n i n g h e r v i s i t ( u n c o m p l i m e n t a r y ) upon h e r r e t u r n . Most o f the 

t h i n g s she has seen on h e r v i s i t w i l l be diBCUBBed e n d l e s s l y and e n v i o u s l y 



on h e r r e t u r n . I do n ' t suppose she would be happy enough w i t h h e r own 

l o t t o i s s u e an i n v i t a t i o n f o r h e r f r i e n d s t o v i s i t h e r . 

a b s t r a c t 

Male 

Though one may d i s l i k e a p e r s o n who was e n v i o u s and s t u b b o r n i t does 

n o t mean t h a t t h e y a r e o f no v a l u e t o B o c i e t y f o r i n t e l l i g e n c e and i n 

d u s t r y may w e l l be c h a n e l l e d t o some use. To be c r i t i c a l does n o t mean 

t o be u n l i k e a b l e and a l l o w a n c e must be made f o r t h e s e q u a l i t i e s . I m p u l 

s i v e n e s s may be good o r bad b u t w i t h i n t e l l i g e n c e may l e a d t o p l e a s i n g 

r e l a t i o n s h i p s and o n l y o c c a s i o n a l " c l a n g e r s " . On t h e whole I would be 

p r e p a r e d t o g e t a l o n g w i t h t h i s p e r s o n — use them — k n o w i n g t h a t t h e y 

would use me — b u t I w o u l d n ' t l i k e them u n l e s s t h e y had o t h e r q u a l i t i e s 

such as h o n e s t y o f purpose and l o y a l t y , 

a b s t r a c t 

Female 

A pe r s o n w i t h a good b a c k g r o u n d knowledge, maybe u n i v e r s i t y degree who 

s t i c k s t o h i s p r i n c i p a l s even though he may be i n t h e wrong. Not e a s i l y 

s i d e t r a c k e d and v e r y c r i t i c a l o f h i s own f a u l t s . T e nding t o b r e a k out 

eve r y now and a g a i n and go o f f t o t h e w i l d s on h i s own. E n v i o u s o n l y t o 

a degree o f w a n t i n g t o improve h i s l o t — i n o t h e r words a m b i t i o u s f o r 

l i f e . A p e r s o n who would want t h e be s t o u t o f l i f e , maybe have o n l y one 

c h i l d and be v e r y p r e c i s e a bout h i s own l i f e , 

a b s t r a c t 
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