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ABSTRACT 

T h e o r i e s  of e x p l o r a t i o n  a n d  e m p i r i c a l .  datti b o t h  s u g g e s t  t h e  

h i q h  s a l i e n c e  of s t i a u l u s  c o m p l e x i t y  a n d  novelty a s  d e t e r m i n a n t s  

o f  infant e x p l o r a t o r y  b e h a v i o u r ,  E x p l o r a t o r y  p r e f e r e n c e s  for  

novel and complex s t i m u f i  are qenerafly held t o  be a f u n c t i o n  of 

a q e ,  w i t h  o l d e r  i n f a n t s  p r e f e r r i n g  t h e  more n o v e l  and more 

complex,  It is arqued in t h i s  t h e s i s  t h a t  p r e f e r e n c e  f o r  n o v e l  

s t i m u f i  i s  experiential [a function of i n t e r a c t i o n  w i t h  a 

s t i ~ u i u s )  r a t h e r  t h a i l  e p i q e - n e t i c  [a f u n c t i o n  of n i a t u r a t i o n )  . 
Recent s t u d i e s  of e x p l o r a t o r y  b e h a v i o u r  i n  8- and 

12-month-old i n f a n t s  b y  R u n t e r  s u q q e s t  t h e  f o l l o w i n q :  1) i f  

q i v e n  a c h o i c e  be tween  two  sets  o f  t o y s ,  i o f a n t s  w i l l  p r e f e r  

n o v e l  t o y s  only i f  they h a v e  b e e n  i n i t i a l l y  a l l o w e d  t o  c o m p l e t e  

e x p l o r a t i o n  of one se t  -- i ,e,  a c h i e v e  h a b i t u a t i o n ;  21 infants 

whese  e x p l o r a t i o n  o f  a set of keys i s  i n t e r r u p t e d  w i l l ,  i n  a  

s u b s e q u e n t  c h o i c e ,  prefer t o  c o n t i n u e  e x p l o r a t i o n  of t h e  i n i t i a l  

set o n l y  if t h e  t o y s  a r e  c o m p l e x  r e l a z i v e  t o  the aqe o f  t h e  

i n f a n t ;  and 3) a q e - r e l a t e d  c o m p l e x i t y  can b e  d e f i n e d  b y  t h e  

number o f  t o y s  i n  t h e  se t ;  f u r  e x a m p l e ,  t h e  same t h r e e  t o y  a r r a y  

was compf ex  f o r  8-raonth-ofds and simple f o r  12-month-olds  (who 

foucd a f i v e  t o y  a r r a y  c o m p f e x f ,  

f n t h e  present  study it was h y p o t h e s i z e d  t h a t  1 6 - ~ 1 0 9 t h - d l d  

i n f a n t s  a l l o w e d  t o  h a b i t u a t e  t o  the f i v e  t o y  a r r a y  would e x h i b i t  

l iubseyuen t p r e f e r e n c e  f o r  r t o v e l  toys, w h i l e  t h o s e  whose 



exploration was i n t e r r u p t e d  would show no novel or famil iar  

p r e f e r e n c e  in t h e  test t r i a l ,  t h a t  is, t h e i r  b e h a v i o u r  would b e  

conaonanz w i t h  t h a t  e x p e c t e d  for a s iq le  stimulus. 

S i x t e e n  ntale a ~ d  s i x t e e n  f en ta l e  infants (mean aqe :  76 

months )  were r a n d o m l y  a s s i q n e d  t o  o n e  of two e x p e r i r e n t a  1 

qroups:  h a b i r u a t e d  or  i n t e r r u p t e d ,  D u r i n q  a f a ~ i l i a r i z a t i o n  

t r i a l  infants i n  t h e  h a b i t u a t e d  group were a l l o u e d  t o  e x ~ l o r e  

t he  f i v e  t o y  array u n t i l  a n  i n d i v i d u a l  criterion of h a b i t u a t i o n  

was a c h i e v e d .  I n f a n t s  i n  t h e  i n t e r r u p t e d  q r o u p  were a l l o w e d  

considerably less e x p l o r a t i o n ,  D u r i n q  both t r i a l s  the 

investiqator o b s e r v e d  from behind one-way g l a s s  and r e c o r d e d  a l l  

i n s t a ~ c e s  of v i s u a l 1  y quided m a n i p u l a t i o n ,  

A n a l y s e s  of v a r i a n c e  found  d i f f e r e n c e s  between h a b i t u a k e d  

and  i n t e r r u p t e d  qroups, F u r t h e r  tests a q a i n s t  e x p e c t e d  chance 

l e v e l s  showed  t h a t  infants in t h e  h a b i t u a t e d  qroup showed a n  

o v e r a l l  preference f o r  e x p l o r a t o r y  p l a y  w i t h  t h e  novel t o y s  i n  

t h e  test trial, while i n f a n t s  in t h e  i n t e r r u p t e d  q r o u p  showed  

o v e z a l l  p r e f e r e n c e  for familiar  t o y s  in t h e  test t r i a l ,  There 

were no s e x  d i f f e r e n c e s ,  no effect of r e l a t i v e  n o v e l t y  of t o y  

l o c a t i o n ,  a n d  no c h a n q e s  o v e r  tiuie, 

The h y p o t i ~ e s i ~  t h a t  o ~ 2 y  t h e  h a b i t u a t e d  group htould show 

stroaq novel toy p r e f e r e n c e  i n  t h e  test t r i a l  was s u p p o r t e d ,  

t h u s  s t r e n q t h e ~ i n q  the c o n t e n t i o n  t h a t  p r e f e r e n c e  f o r  n o v e l  

s t h m u l i  i s  e x p e r i e n t i a l ,  n o t  e p i q e n e t i c .  The  h y p o t h e s i s  t h a t  t h e  

i n t e r r u p % e d  qr o u p  would  show no  p r e f e r e n c e  was n o t  u p h e l d ,  



S i q n i f i c a n t  e x p l o r a t o r y  pre ference  for t h e  f ami l i ar  t o y s  was 

m a n i f e s t  b y  the interrupted qroup -- a r e s u l t  typical of 

e x p l o r a t i o n  of complex s t i m u l i ,  

T h e  behaviour o f  t h e  i n t e r r u p t e d  qroup, a n d  t h e  lenqth of 

time t h e  h a b i t u a t e d  q r c u p  r e q u i r e d  t o  complete exploration of 

t h e  toys s t r o n q l y  suqgest t h a t  the f i v e  t o y  a r r a y  uas c o m p l e x  

f o r  %he 16-month-olds.  Possible reasoos for this f i n d i n q  are 

discussed, It is suqqested that the i n f o r m a t i o n  process ins  

a b i l i t y  of the infant ra ther  than aqe yqg aqe, must be t a k e n  

i n t  c c o n s i d e r a z i o n  when defininq stimulus c o w p l e x i t y .  



tqThe impulse  to play in special 

ways is certainly i n s t i n c t i v e w  
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I, Introduct ion  

u n t i l  c o m p a s a t  i v e i y  r e c e n $ l y ,  e x p l o r a t o r y  b e h a v i o u r  was 

nost c o a m o c l p  e x p l a i n e d  i n  teras of e x t r i n s i c  m o t i v a t i o n  or 

d r i v e - r e d u c t  ion t h e o r y .  However, t h e  f i n d i n g s  o f  researchers 

s u c h  as T o l n a n  and Harlow were i n c o n s i s t e n t  w i t h  s u c h  

t h e o r e t i c a l  a c c o u n t s .  Tolman ( 3 9 2 5 ) ,  work ing  u i t h  rats, and 

Harlow f l 9 5 O ) ,  working w i t h  monkeys, found t h a t  t h e  a n i m a l s  

e n q a q e d  i n  c o n s i d e r a b f  e expf o r a t o r y  b e h a v i o u r  w i t h o u t  n e e d i n y  t o  

b e  s t i m u l a t e d  b y  p h y s i c a l  d e p r i v a t i o n  and s u b s e q u e n t  

r e i n • ’  o r c e m e n t s ,  I n  r e s p o n s e  t o  t h e s e  e a r l y  o b s e r v a t i o n s ,  v a r i o u s  

t h e o r i e s  h a v e  been p u t  f o r t h  t h a t  offer a l t e r n a t i v e  d e s c r i p t i o n s  

of the m o t i v a t i o n  for e x p l o r a t o r y  b e h a v i o u r .  The  two n o s t  

p r cminen t  o f  t h e s e  t h e o r i e s  foptifaal a r o u s a l  axid i n • ’  orata t i o n  

p r o c e s s i n q )  f o c u s  on i n t e r n a l  s tates a s  a o t i v a t o r s  fo r  

b e h a v i o u r ,  

O p t i m a l  a r o u s a l ,  t h e o r i s t s  ( e ,q ,  Fish a n d  Maddi, 7'362; 

Hebb, 1955; Leuba, 1955) p r o p o s e d  t h a t  w i t h i n  t h e  o x q a n i s m  t h e r e  

e x i s t s  a n  o p t i m a l  l e v e l  of drousa l  t h a t  t h e  o r q a n i s m  a t t e m p t s  t o  

m a i n t a i n  t h r o u q h  s t i m u l u s  s e e k i n q  { e x p l o r a t i o n )  or s t i f a u l u s  

a v o i d a n c e ,  E x p l o r a t i o n ,  then ,  is an  a t t e m p t  by the o f q a n i s m  60 

a v o i d  s t a t e s  o f  monotony o r  low a r o u s a l  b y  v a r y i n q  s t i m u l a t i o n  

i n  o r d e r  t o  s u s t a i n  a certain l e v e l  of a c t i v a t i o n .  



I n f o r m a t i c n  p r o c e s s i n q  explanations of e x p l o r a t o r y  

b e h a v i o u r  h a v e  a l so  been o f f e r e d  i n  w h i c h  e x p l o r a t i o n  is  

2 - , y p i c a l l y  d e f i n e d  i n  f u n c t i o n a i  terms a s  i n f o r m a  t i o e  s e e k i n q ,  

Dember a n d  E a r l  11957) p r o p o s e d  t h a t  e x p l o r a t o r y  b e h a v i o u r  is  

c o - d e t e r m i n e d  by t h e  a a o u n t  of i n f o r m a t i o n  i n  the, i m m e d i a t e  

s t i m u l u s  e n v i r o n m e n t  a n d  the i n f o r m t i o n  p r o c e s s i a q  abilities of 

t h e  o r q a n i s m ,  They p o s t u l a t e d  that f o r  e a c h  i n d i v i d u a l  there 

e x i s t s  ar, o p t i m a l  l e v e l  of p s y c h o l o q i c a f  eomp3lexiky (in•’ o r m a t i o n  

p r o c e s s i n q  ability) a n d  t h a t  s t i m u l i  s l i q h t l y  more c o m p l e x  t h a n  

t h e  o p t i m a l  level e l ic i t  t h e  most e x p l o r a t o r y  b e h a v i o u r ,  

Bun t  ( 1960) p r o p o s e d  t h a t  t h e  m o t i v a t i o n  f o r  e x p l o r a t o r y  

b e h a v i o u r  i s  c u x i o u s i t y  c a u s e d  by p e r c e p t u a l  o r  c o g n i t i v e  

d i s c r e p a n c y ,  E x p l o r a t i o n  is i n f o r m a t i o n  s e e k i n q  a i m e d  a t  

r e d u c i n q  t h e  i n c o m p a t a b i l i t  y b e t w e e n  e x i s t i n q  s c h e m a t a  and 

e n v i r o n m e n t a l  n o v e l t y  cr c o ~ p l e x i t y ,  H u a t ' s  f 1365) 

o p t i m a l - i n c o n g r u i t y  h y p o t h e s i s  p r e d i c t e d  - t h a t  t h e  o r q a n i s m  will 

p r e f e r  t o  explore m o d e r a t e  d i s c r e p a n c i e s  more t h a n  h i q h l p  

d i s c r e p a n t  s t i g u l i ,  

B e r l y n e  I 1  960) i n c o r p o r a t e d  both o p t i a a f  arousal and 

i n f o r m a t i o n  p r o c e s s i a q  e x p l a n a t i o n s  of e x p l o r a t o r y  b e h a v i o u r  i n  

h i s  a c c o u n t  of t h e  ~ o t i v a t i o n a l  b a s e s  f o r  e x p P o r a t i o n .  3eff yne 

f u r t h e r  d i s t i n q u i s h e d  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 ,  s p e c i f  ic e x p f o r a  t i a n  was e x p l a i n e d  a s  b e h a v  i o u r  

airned a t  r e d u c i ~ l q  u n c e r t a i n t y  t h a t  e l i c i t s  c u r i o u s i t y  

a c c o m p a n i e d  b y  i n c r e a s e d  a r o u s a l ,  U n c e r t a i n t y  c o u l d  be p r o d u c e d  



b y  either p e s c e p t u a l  conflict (perceptual c u s i o t m i t y f  o r  

c o n c e p t u a l  c o n f l i c t  I e p i s t e m i c  c u r  i o u s i t y )  , I n  e i t h e r  case, 

BerLyne p r o p o s e d  t h a t  e x p l o r a t o f y  b e h a v i o u r  would w c u r  i n  a n  

a t t e m p t  t o  r e d u c e  u n c e r t a i n t y  t o  i t s  o p t i n a l  l e v e l ,  8 o w e v e r ,  

when u n c e r t a i n t y  i s  too  h i q h  or  t o o  low, s p e c i f i c  e x p l o r a t i o n  

g i v e s  way t o  d i v e r s i v e  e x p l o r a t i o n  -- s t i a u l u s  s e e k i n q .  

D i v e r s i v e  e x p l o r a t i o n  el k i t e d  by reduced a r o u s a l  p o t e n t i a l  is  

i n t e n d e d  t o  i n c r e a s e  s e n s o r y  i n p u t  so a s  t o  a v o i d  a state of 

bar edom. 

B e c a u s e  e x p l o r a t o r y  b e h a v i o u r s  are m o t i v a t e d  by u n c e r t a i n t y  

or c u r i o u s i - t y  r a t h e r  t h a n  b i o l o q i c a l ,  d r i v e s ,  t h e y  t e n d  t o  b e  

s t i m u l u s - o r h e n  tea, Both t h e  o p t i m a l  a r o u s a l .  a n d  optinral. l e v e l  

t h e o r i e s  p r e d i c t  t h e  i ~ p a r t a n c e  of s t i m u l u s  a t t r i b u t e s  a s  major 

d e t e r m i n a n t s  o f  e x p l o r a t o r y  b e h a v i o u r ,  p a r t i c u l a r l y  t h e  deqree 

of n o v e l t y  a n d  c o m p l e x i t y  of t h e  s t i m u l u s .  T h e s e  p a r a m e t e r s  h a v e  

r e c e i v e d  c o n s i d e r a b l e  e x p e r i m e n t a l  m a n i p u l a t i o r  i n  

i n v e s t i q a t i o n s  of t h e  d e t e r a i n a n t  s of e x p f  o r a t o r y  b e h a v i o u r  a n d  

t h e i r  p r e d i c t e d  i m p o r t a n c e  h a s  r e c e i v e d  much s u p p o r t .  However,  

t h e r e  r e m a i n s  d i s a q r e e n e n t  a n d  a m b i q u i t y  a s  t o  u h e t h e r  aavelty 

p r e f e r e n c e s  i n  the e x p l o r a t o r y  b e h a v i o u r  o f  the human i n f a n t  are 

an e p i q e n e t i c  faqe- r e l e v a n t )  o r  e x p e r i e n T i a l  ( p h a s e - r e l e v a n t )  

phenosenon, As a n  a t t e ~ p t  t o  c l a r i f y  t h e  e p i q e n e t i c - e x p e r i e n t i a l  

a m b i q u i t y ,  t h e  n a j o r  p u r p o s e  of t h i s  thesis is t o  i n v e s t i q a t e  

the c o n d i t i c n s  u n d e r  which  16-month-old i n f a n t s  pfefes t o  

e x p l o r e  novel or f a ~ i l i a r  s t i m u l i ,  



T h e  d e t e r m i n i z t q  c o ~ , d i t i s n . =  for e x p l o r a t i s n  are q e n e r a l l ~  

held t o  b e  the n o v e l t y  a n d  c o m p l e x i t y  o f  t h e  s t i m u l i ,  T h e  aqe of 

t h e  irf ant is  also o f  t e n  assuaed t o  d e 5 e r m i n e  e x p l o r a t o r y  

preferences for n o v e l  or familiar s t i a u l i .  I n  the f o l l o w i n q  

s e c t i o n s ,  each of these d e t e r m i n a n t s  will be  e x a m i n e d  i n  terms 

of t h e o r e t i c a l  p s e d i c t i c n s  a n d  e m p i r i c a X  f i n d i n q s  will be  

discussed, 

The most  i n f l u e n t i a l  theories of e x p f  oratory beha v i o u r  

@ember a n d  Earl, 1357 ; R-erlyne,  19601 e a r p h a s i z e  the sa l ience  o f  

n o v e l t y  a s  a d e t e r m i n a n l :  of e x p l o r a t i o n ,  The rela t i o n s h i  F 

be tween  n o v e l t y  and e x p l o r a t i o n  is q e n e r a l l y  predicted t o  be a n  

i n v e r t e d  U-shaped f u n c t i o n .  Thus ,  w B i l e  the aaount  of 

e x p l o r a t i o n  a q i v e n  s t i t u u l u s  is l i k e l y  50  elicit w i l l  be p a r t l y  

dependent o n  t h e  a q e  and e x p e r i e n c e  of t h e  i n d i v i d u a l ,  

q e n e r a l l y ,  s t i m u l i  t h a t  are e i t h e s  h i q h  o r  low i n  n o v e l t y  a r e  

p r e d i c t e d  So e l i c i t  l i t t l e  e x p l o f a t o r  y b e h a v i o u r .  S t i m u l i  of 

i n t e r m e d i a t e  n o v e l t y  a re p r e d i c t e d  $0 e l i c i t  t h e  g r e a t e s t  amount  

of  e x p l o r a t i o n ,  

Besi y n e  ( 1960)  p o s t u l a t e d  three c a t e q o r i e s  of n o v e l t y  a l p n q  

a t e m p o s a l  d i m e n s i o n :  co~plete n o v e l t y ,  lonq term n o v e l t g ,  and 

short term n o v e l t y ,  A c o m p l e t e l y  n o v e l  s t i m u l u s  i s  o n e  t h a t  h a s  

n e v e r  be•’  o r e  b e e n  e n c o u n t e r e d .  S h o r t  and lonq  t e r ~  n o v e l t y  refer 



to s t i r r t u l i  t h a t  h a v e  p r e v i o t l s l y  been e n c o u n t e r e d ,  but not w i t h i n  

t h e  p r e c e e d i n q  d a y s  o r  months i l onq  term) or n o t  w i t h i r ,  t h e  l a s t  

few m i n u t e s  (short term). 

B a l d i s i r  ai;d Baldwiri  ( 1  377). H u t t  Il97O). and Sayman, Ames, 

a n d  Moffett 11364) m a i n t a i n  t h a t  novelty i s  best defined i n  

terms o f  t e m p o r a l  d i m e n s i o n .  On a time c o n t i n u u m ,  a n  object t h a t  

was o n c e  n o v e l  becomes f a m i l i a r ,  I n  t h i s  way the d e q r e e  of 

novelty of a p a r t i c u l a r  s t i r a u l u s  can be n teasufed  i n  terms o f  t h e  

a m o u n t  o f  t h e  it h a s  been e x p l o r e d .  Thus it i s  possible t o  

m a n i p u l a t e  t h e  d e q r e e  of n o v e l t y  i n  a n  e x p e r i ~ e n t a f  s e s s i o n  by 

c o n t r u l l i n q  t h e  amount  of time a n  i n d i v i d u a l  i n t e r a c t s  (e i ther  

v i s u a l l y  or t h r o u q n  a a n i p u f a t i o n )  w i t h  a p a r t i c u l a r  stimulus -- 
i . e ,  n o v e l t y  cari be a n  i n d e p e n d e n t  v a r i a b l e .  

Dember and Ear l  (1957) p r o p o s e d  t h a t  e x p Z o r a t o s y  b e h a v i o u r  

is  d e t e r m i n e d  by t h e  c c i n p l e x i t y  of the e n v i r o n a e n t  ( t h e  amount 

of i n f o r m a t i o n  the e n v i r o n ~ e n t  contains], and t h e  i n f o f m a z i o n  

p l f o c e s s i n q  a b i l i t i e s  of the o r q a n i s m ,  They  p o s t u l a t e d  an optimal 

l e v e l  of p s y c h o l o q i c a l  c o a p l e x i t y  w i t h  s t i m u l i  sl i q h t l y  more 

c o m ~ l e x  t h a n  t h e  o p t i m a l  l e v e l  b e i n q  t h o s e  t h a t  elicit the most 

e x p l o r a t o r y  b e h a v i o u r ,  Dember and Eas l  11957) p r e d i c t e d  tha? an 

i n t e r m e d i a t e  l e v e l  of c o n p l e x i t y  would e l i c i t  maximum 

e x p l o r a t o r y  behaviour, S i m i l a r l y ,  B e r l y n e  11960) postulated t h a t  



s t i m u f i  h i g h  o r  low i n  c o m p l e x i t y  rrould e l i c i t  less e x p l c r a t i o n  

t h a n  t h o s e  of i n t e r m e d i a t e  c o r e p l e x i k y ,  Based on h i s  b e l i e f s  

a b o u t  m o % i v a t i o n s  for arousal b a l a n c e ,  B e r l y n e  proposed a n  

i n v e r t e d  U-shaped f u n c t i o n  b e t w e e n  t h e  algount  of e x p l o r a t o r y  

b e h a v i o u r  and l e v e l  of s t i m u l u s  c o m p l e x i t y ,  

T h e r e  exists a real p r o b l e m  i n  t r y i n q  t o  d e f i n e  c o m p l e x i t y  

i n  terms of s p e c i f i c  s t i ~ u l u s  a t t r i b u t e s .  U n f o r t u n a t e 1  y t h e r e  is 

no u n i t a r y  scale of c o m p l e x i t y ,  and s t u d i e s  that h a v e  

i n v e s t i q a t e d  s t i m u l u s  c o a p l e x i t y  h a v e  d e f i n e d  it a l o n g  a number  

of d i f f e r e n t  dimensions: f o r  example ,  amount  uf c o n t o u r ,  nuittber 

of p a r t s ,  a s y m m e t ~ y ,  a n d  the number of random t u r n s  i n  a f i q u r e ,  

C o m p l e x i t y  o f  a stimulus c a n  b e s t  be d e f i n e d  r e l a t i v e  t o  the 

p a s t  experience and p r o c e s s i n g  a b i l i t y  of t h e  o r q a n i s ~  t o  which 

i t  is p r e s e n t e d ,  The  younger a n  i n f a n t ,  t h e  f e w e r  s t h u l i  s h e  

will. have e n c o u n t e r e d .  Thus  t h e  most f r e y u e n t  h y p o t h e s i s  about 

c o m p l e x i t y  i s  &ha% w i t h  i n c r e a s i n q  a q e  infants w i l l  prefer 

i n c r e a s i n q l y  c o m p l e x  stimuli. R e s u l t s  h a v e  been s u f f i c i e a t l y  

c o n s i s t e n t =  t o  s u p p o r t  t h e  It h e o r e t i c a l  p r e d i c t i o n  that i n f a n t s  

show i n c r e a s i n q  p r e f e r e n c e  f o r  more c o m p l e x  s t i m u l i  w i t h  

i n c r e a s i n q  a q e  ( B r e n n a n ,  Araes, a n d  floore, 1966; Caron a n d  Caron, 

1968, 1969;  Greenberq, 1371 ; G r e e n b e r q  a n d  fdeizmann,  197 11, By 

corol lary ,  i t  may  b e  p r e d i c t e d  t h a t  w h a t  i s  a corrrplex s t i a a u l u s  

f o r  a younq  i n f a n t  w i l l  be  a s imple  s t i a t u l u s  for a n  o l d e r  

i n f a n t ,  



B e r l y n e  has s u b s u m e d  b o t h  n o v e l t y  a n d  c o m p l e x i t y  u n d e r  what  

h e  c a l f s  the c o l l a t i v e  v a r i a b l e s ,  The major effect of t h e  

c o l l a t i v e  v a r i a b l e s  is to  i n f l u e n c e  i n t e r n a l  s t a t e s  of a r o u s a l  

s o  a s  t o  o b t a i n  a n  o p t i m a l  l e v e l .  E x p l o r a t o r y  b e h a v i o u r ,  t h e n ,  

is  g o v e r n e d  b y  s e e k i n g  s t i m u l i  t h a t  w i l l  m a i n t a i n  t h e  o p t i m a l  

l e v e l  of a r o u s a l ,  

B e r l y n e  (1970)  m a i n t a i n e d  t h a t  t h e  n o v e l t y  aprd c o a p l e x i t y  

of a s t i m u l u s  i n t e r a c t  as d e t e z i u i n a n t s  of e x p l o r a t o r y  be h a v i o u r ,  

and t h a t  chaaqes i n  e x p l o r a t o r y  b e h a v i o u r  d e p e n d  on  t h e  

i n t e r a c t i o n  of a t e d i u m  factor a n d  a p o s i t i v e - h a b i t u a t i o n  

factor,  P o s i t i v e  h a b i t u a z i o i i ,  B e r a y n e  a s s u m e d ,  reflects a n  

i n c r e a s e d  P i k i n g  for  a stimulus a s  z h e  inf o s m a t i o n  i t  a f f o r d s  is 

p r o c e s s e d .  Complex s t i m u l i  are  s a i d  t o  u n d e r l i e  the p o s i t i v e  

h a t ; i t u a t i . c n  fac tor  b e c a u s e  t h e y  o f f e r  m o r e  scow for i n f o r m a t i o n  

p r o c e s s i n q ,  L i k e w i s e ,  s i m p l e  s t i m u l i  are more  l i k e l y  t o  e l i c i t  

t h e  t e d i u m  factor, 

F i q u r e  1 s h o w s  t h e  effects of s t i m u l u s  c o ~ p l e x i t y  a n d  

n o v e l t y  on e x p l c r a t o r y  b e h a v i o u r  a s  d e r i v a b l e  froa t h e  

t h e o r e t i c a l  p r e d i c t i o n s  of B e r i y n e ,  E x p l o r a t i o n  o f  s imple  n o v e l  

s t i m u l i  s h o u l d  decrease a o n u t o n i c a l l y  over time b e c a u s e  simple 

s t i m u l i  coc t a i n  little s c o p e  for  i n f o r g a t i o n  p r o c e s s i n q ,  Complex  

st i ~ u l i  w i l l  i n i t i a l l y  e l i c i t  i n c r e a s i n q  e x p l o r a  tian, peak, and 

t h e n  show a decredse i n  e x p l o r a t i o n  o v e r  tiIRe, 



novel farnil iar 

familiarization time (decreasing novelty) 

Figure 1: Predicted effects of stimulus complexity . a d  novelty on exploratory behaviour 
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S t i m u l i  of intermediate compiexity w i l l  show a similar c u r v e  but 

r e q u i r e  less i n f o r m a t i o n  p r o c e s s i n q ,  T h u s ,  e x p l o r a t i o n  of 

moderate ly  c o m p l e x  s t i m u l i  will p e a k  and  s ta r t  d e c r e a s i n g  w i t h  

less t i ~ e  than required b y  c o m p l e x  s t i m u l i .  

H u n t ' s  t h e o r y ,  a l t h o u q h  somewhat aml ; iquous ,  s u q q e s t s  t h a t  

n o v e l t y  p r e f e r e n c e s  B a y  be an e x p e r i e n t i a l  r a t h e r  than 

e p i q e n e t i c  p h e n o ~ e n o n ;  that is, r a s h e r  t h a n  b e i n q  a f u n c t i o n  of 

t h e  aqe of t h e  i n f a n t ,  n o v e l t y  p r e f e r e n c e s  r e p r e s e n t  a p h a s e  o f  

t h e  i n f a n t g s  e x p e r i e n c e  w i t h  a p a r t i c u l a r  s t i m u l u s ,  Based o n  h i s  

owr; a n d  P i a q e t ' s  o b s e r v a t i o n s ,  Hunt  (1963, 1370) ~ o s t u i a t e d  t h e  

e x i s t e n c e  of a three s taqe  e p i q e n e s i s  o f  m o t i v a t i o n  m h e s e n t  i n  

i n • ’  o r m a t i o n  p r o c e s s i n q ,  f e i t i a i l y  the infant, r e s p o n d s  p r i m a r i l y  

ko c h a n q e s  i n  p e r c e p t u a l  i n p u t ,  T h e  s e c o n d  s t a g e  is marked b y  

t h e  b e q i n n i n q  of a c t i v i t y  i n t e n d e d  t o  p r o l o n q  or  e l ic i t  

i n t e r e s t i n q  s i q h t s .  A %  this staqe a t t e n t i o n a l  a c t i v i t y  i s  

e l ic i ted  b y  w h a t  h a s  b e e n  r e p e a t e d l y  e n c o u n t e r e d  because t h e  

infant f i n d s  t h e  a c t  o f  r e c o q n i t i o n  r e w a r d i n q ,  V i t h  f u r t h e r  

r e p e t i t i o n ,  h o w e v e r ,  t h e  e x c i t e ~ e n t  of  recoqni t ion  p a l l s ,  and i n  

t h e  third s t a g e  t h e  i n f a n t  decreases a t t e n t i o n  t o  t h e  f a e i l i a r  

a n d  a a n i f e s t s  i n c r e a s e d  i n t e r e s t  i n  n o v e l  s t i m u l i ,  Hunt  t h u s  

p r o p o s e d  a two staqe s e q u e n c e  of a t t e n t i o a a l .  p r e f e r e n c e  with 

a t t e n t i o n  t o  the n o v e l  k e i n q  p r e c e d e d  b y  a t t e n t i o n  t o  t h e  



familiar, Runets theony is clearly not based  s o b e l y  on 

maturational c i i a n q e s  b e c a u s e  it emphasizes t h e  i n f a n t ' s  

p e r c e p t u a l  i n t e r a c 5 i o n  u i t h  the s t i n n u l u s .  T h e  c o r o l l a r y  s u q q e s t s  

that uith an  o l d e r  i n f a n t  e x p l o r a t i o n  of r e l a t i v e l y  c o m p l e x  

s t i m u f i  may c o m p r i s e  a n  invariant s e q u e n c e  over time, If q i v e n  a 

c h o i c e  b e t w e e n  s t i m u l i ,  a n  i n f a n t  w i l l  p r e f e r  to  e x p l o r e  one 

u n t i l  s / h e  h a s  e x t r a c t e d  f rom it a l l  t h e  i n f o r a a t i o n  s / h e  c a n  

p r o c e s s ,  i, e, u n t i l  i n  t r a - s t i n n u l u s  n o v e f t y  h a s  lessened to  t h e  

p o i n t  of h a b i t u a t i o n ,  D u r i n q  t h i s  e x p l o r a t o r y  p e r i o d  the i n f a n $  

w i l l  show a s t r o n q  p r e f e r e n c e  f o r  c o n t i n u e d  exploration o f  t h e  

familial: s t i r r t u i u s  (see P i q u r e  2 ) .  When the i n f a n t  has h a k i t u a t e d  

t o  t h e  f a a i l i a r  s t i i a u l u s  t h e  n o v e l  sti&ulus g i l l  be  p r e f e r r e d ,  

The h a b i t u a t i o n  p a r a d i g m  h a s  b e e n  the procedure most o f t e n  

used t o  i n v e s t i q a t e  the r e l a t i o n s h i p  be tween  e x p l o r a t i o n  and 

n o v e l t y ,  b o t h  i n t r a - s ' t s i m u l u s  ( t h e  c o u r s e  of e x p l o r a t i o n  o v e r  

tiiae) and i n t e r - s t i r a u l u s  { p r e f e r e n c e  for familiar or n o v e l ) ,  I n  

t h e  u s u a l  h a b i t u a t i o n  p r o c e d u r e ,  a n  i n c r e a s e  i n  a t t e n t i o n  t o  a 

~ o v e l  s t i m u l u s  foLLowinq a f a r a i l i a r i z a t i o n  p e r i o d  i s   take^ a s  

e v i d e n c e  t h a t  a n y  d e c l i n e  i n  a t t e n t i o n  d u r i n g  t h a t  p e r i o d  wag 

d u e  t o  h a b i t u a k i o n ,  F a n i l i a r i z a t i o n  i s  a n y  p r o c e d u r e  o f  aay 

d u r a t i o n  t h a t  q i v e s  t h e  infant e x p e r i e n c e  with a p a r t i c u l a r  

s t i m u l u s ,  



Time of Interact ion ( exper ience) 

Figure 2: Predicted charlge in exploratory preference of a relatively complex 

stimulus with increasing experience 



The d u r a t i o n  of the familiarization p e r i o d  @ay o r  may not be 

s u f f i c i e n t  t o  p r o d u c e  habituation, which i s  d e f i n e d  as  a 

r e s p n s e  d e c r e m e n t  t o  t h e  f a m i l i a r i z e d  s t i m u l u s  s o  a 

p r e - e s t a b l i s h e d  c r i t e r i o n  l e v e l ,  The  amount  of f a m i l i a r i - z a t i o n  

time an i n f a a t  h a s  n i t h  a stl~ulus m a y  well p l a y  a c r u c i a l  r o l e  

i n  d e t e r m i n i n q  n o v e l  o r  familiar p r e f e r e n c e s ,  

For s t u d i e s  o f  i n f a a t  raeraory {e,q, Caron and Caron ,  1969;  

Cohen and Gelber ,  1375; G o t t f r i e d  a n d  Rose, 1380; P a n c r a t z  a n d  

Cohen, 1970;  W e t h e r f o r d  a n d  Cohen, 3 9 7 3 )  or d i s c r i m i n a t i c n  (e.4. 

Faqan, 1970, 1971; Pantz ,  1344; PIauref and Lewis, l 3 7 9 ) ,  the 

h a b i t u a t i o n  p a r a d i q m  i s  a n  a p p r o p r i a t e  a n d  u s e f u l  methodoloqicztl 

tool, However, a s  Hunter ( n o t e  I j  p o i n t e d  o u t  there are  two 

f u n d a m e n t a l  p r o b l e m s  w i t h  t h e  s t a n d a r d  h a b i t u a t i o n  p r o c e d u r e  

when it is a p p l i e d  t o  i n v e s t i q a t i o n s  o f  exploratory p r e f e r e n c e s  

f ox  n o v e l  o r  f a ~ i l i a r  s t i m u l i .  First, t h e  use of a f i x e d  p e r i o d  

of f a t a i l i a r i z a x i o n  zime o r  a f i x e d  number of t r i a l s  does not 

allow f o r  i n d i v i d u a l  d i f f e r e n c e s  amonq i n f a n t s  i n  t h e  rate of 

h a b i t u a t i o n ,  nos c a n  it clearly d e t e r n i n e  i f  h a b i t u a t i o n  h a s  

occurred, Secondly, having test t r i a l s  a t  only o n e  p o i n t  d u r i n q  

f a m i l i a r i z a t i o n  p r e v e n t s  i n v e s t i q a t i o a  of predictions that 

p r e f e r e n c e s  for n o v e l  o r  f ami l i a r  s 5 m u l i  will vary as a 

function of f a i a i l i a r i n a t i o a  time a n d  v h e t h e r  or not h a ~ i t u a  t i o n  

h a s  o c c u r r e d ,  

. To correct these p r o b l e m s  Huxeer s u q q e s t e d  t h a t  studies 

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



that h a s  a c r i t e r i o n  o f  h a b i t u a t i o n  such that o c c u r r e n c e  o f  

h a b i t u a t i o n  { c o a p Z e t i o n  o f  e x p l o r a t i o n )  i s  d e f i n e d  b y  t h e  

infant's b e h a v i o u r ,  a n d  that test t r i a l s  o c c u r  bo th  pre-  a n d  

p o s t - h a b i t u a t i o n ,  i. e, when e x p l o r a t i o a  is o n  the i n c r e a s e  a s  

% e l l  as  d e c r e a s i ~ q ,  If the i n f a n t ' s  i n t e r a c t i o n  w i t h  a  s t i m u l u s  

i s  interrupted beforce  habituation is  a c h i e v e d ,  s / h e  m y  be  

e x p e  ted t o  m a n i f e s t  a n  e x p l o r a t o r y  p r e f e r e n c e  f o r  the p a r t i a l l y  

familiar s t i m u l u s  if given a c h o i c e  between t h a t  s t i ~ u l u e  and  a 

n o v e l  o n e ,  If the i n f a n t ' s  i n t e r a c t i o n  w i t h  a s t i m u l u s  i s  

a l l o w e d  tc c o n t i n u e  to the p o i n t  05 habituation -- f o r  e x a m p l e ,  

a d e c r e m e n t  i n  r e s p o n s e  t h a t  meets a c r i t e r i o n  l e v e l  s u c h  as 50% 

o f  t h e  o r i q i n a l  r e s p o n s e  -- then a  p r e f e r e n c e  for a n o v e l  

s t i m u l u s  s h o u l a  be  shown,  

H o s t  r e s e a r c h e f s  h a v e  b e e n  unable  t o  d e m r s t r a t e  

h a b i t u a t i o n  o r  p o s e - h a b i r u a t i o n  p r e f e r e n c e s  f o r  n o v e l  s t i m u l i  i n  

younq i n • ’  a n t s ,  aad h a v e  t h e r e f  ore i n t e r p r e t e d  Hunt *s t h e o r y  as 

a q e  ( e p i q e n e t i c )  r a t h e r  than phase ( e x p e r i e n t i a l )  r e l e v a a t ,  

C o n s i d e r a k l e  a q r e e m e n t  e x i s t s  t h a t  beyond 2 or 3 months of aqe 

infants habituate t o  a repeated s t i m u l u s  a n d  s u b s e q u e n t l y  . 

r e s p o n d  t o  novel s t i r a u l i  ( C a n t o r ,  9964; Cahen, 1959, 7372; 

P a q a n ,  1970; Pan tz ,  1964; Hutt, 1970; Greenberq, 1971; 

G r e e n b e f q ,  U z i q i r i s ,  sad Hunt ,  1970; Saymari, A m e s  and  Moffett, 



1 9 6 4 ) .  Most studies of i n f a n t s  yutanqer tbaz l  2 months h a v e  f a i l e d  

t o  f i n d  h a b i t u a t i o n  ( e , q .  C o v e l l ,  n o t e  2 ;  F a n t z ,  1364; Bartin, 

1975; w e t h e r f o r d  a n d  Cohen,  1374) .  It s h o u l d  be c o n s i d e r e d  t h a t  

i n f a n t s  u n d e r  2 monshs ,  k e c a u s e  of their l i f u i t e d  p e r i o d  cf a le r t  

wakefulness, h a v e  n o t  had  s u f f i c i e n t  f a m i l i a r i z a t i o e  time f o r  

h a b i t u a t i o n  t o  occur, G e n e r a l l y  t h e  q s e a t e r  t h e  f ami l i a r i za t ion  

t i a e  a l l o w e d ,  t h e  s t r o n q e r  t h e  s u b s e q u e n t  preference f o r  

n o v e l t y ,  

T h i s  i s  well e x e m p l i f i e d  i n  a s t u d y  b y  C a r o n ,  C a s o n ,  

M i n i c h e l l o ,  Meiss a n d  F r i e d m a n  ( 1  977) of 14- a n d  20-week-old 

i n f a n t s ,  The i n f a n t s  ware p r e s e n t e d  w i t h  u n i d i m e n s h o n a l  

d i s c r i m i n a t i o n  ~ rob l ems  o f  v a r y i n g  d i f f i c u l t y  under c o n d i t i o n s  

of short a n d  p r o l o n q e d  f a m i f i a r i s a t i o n  p e r i o d s o  They f o u n d  t h a t  

for b o t h  aqe g r o u p s ,  t h e  deqree o f  r o v e l t y  preference was a 

p o s i t i v e  function of t h e  l e n g t h  of f a m i l i a r i z a t i o n  time and o f  

the d e q r e e  of h a b i t u a t i o n  d u r i n q  the f a m i l i a r i z a t i o n ,  a s  well a s  

o f  t h e  d i f f  i c u f t y  o f  the p r o b l e m ,  

Despite s u c h  results, d a t a  frore s t u d i e s  with younq i n f a n t s  

have l e d  to coosiderable a q s e e r n e n t  awonq researchers t h a t  

certain c c q n i t i v e  c a p a c i t i e s  d e v e l o p  s u c h  t h a t  there is a 

m t u r a t i o n a l  barrier t h a t  precludes h a b i t u a t i o n  and  a preference 

for n o v e l t y  in i n f a n t s  y o u n q e r  t h a n  2 o r  3 m o n t h s  cf aqe. 

The a m b i q u i t y  o f  e p i q e n e t i c  v s ,  e x p e r i e n t i a l  

inkerpretations of H u n t ' s  t h e o r y  is e x a c e r b a t e d  not o n l y  b y  

m e t h o d o l o q i c a l  p r o b l e m s  that pervade  i n v e s t i q a t i o n s  o f  v i s u a l  



exploratory p r e f e r e n c e s  of  i n f a n t s  younqer t h a n  2 m o n t h s ,  but 

a l s o  by  t h e  c o c f o u n d i n q  of aqe a n d  e x p e r i e n c e .  For e x a m p l e ,  i n  

s t u d i e s  u s i n g  l o n g -  term f a m i l i a r i z a t i o n  p r o c e d u r e s  ( G r e e n b e r q ,  

V z q i r i s ,  a n d  R u n t ,  1970; U z q i r i s  a n d  Hunt, 1370; Weizmann, Cohen 

and P r a t t ,  1 9 7 1 ;  W e t h e r f o r d  and C o h e n ,  1973)  a g e  was c o n f o u n d e d  

with f a r a i l i a r i z a t i o l a  time ( e x p e r i e n c e ) .  As a r e s u l t r  n o v e l t y  

p r e f e r e n c e s  can e q u a l l y  well be i n t e r p r e t e d  as e p i q e n e t i c  o r  

e x p e r i e n t i a l ,  As G r e e n b e r q  e t  a 1  s t a t e d ,  "The i s s u e  o f  i a h e t h e r  

t h e  s h i f t  i n  p r e f e r e n c e  f r o m  t h e  f a m i l i a r  p a t t e r n  to t h e  

u n f  aruiliar o n e  i s  a ~ a t t e r  of m a t u r a t i o n  o r  p e r s o n a l  i n t e r a c t i o n  

w i t h  t h e  p a t t e r n  r e r a a i n s  u n s e t t l e d "  (p. 1 3 2 ) .  

It i s  i n t e r e s t i n q  t o  n o t e  t h e  s u p p o r t  from a n i m a l  s t u d i e s  

f o r  t h e  i n t e r p r e t a t i o n  t h a t  n o v e l t y  p r e f e r e n c e s  are e x p e r i e n t i a l  

rather t h a n  e p i q e n e t i c .  For e x a m p l e ,  B a t e s o n  a n d  J a e c k e l  ( 1976)  

v a r i e d  the l e n q t h  of e x p o s u r e  of a f l a s h i n g  red l i q h t  t o  d a y  o l d  

c h i c k s  a n d  f o u ~ d  t h a t  o v e r  a 30 m i n u t e  p e r i o d  p r e f e r e n c e  f o r  t h e  

f a m i l i a r  first i n c r e a s e d  a n d  then d e c r e a s e d .  I t  s h o u l d  be  n o t e d  

that io t h e  s t u d y  the n o v e l t y  p r e f e r e r r c e  t e n d e d  t o  be r e v e r s e d  

over time with a r e t u r n  to p f e f e z e n c e  f o r  the famil iar ;  however ,  

this d o e s  n o t  n e g a t e  t h e  s u p p o r t  t h e  f i n d i n q s  o f f e r  t o  t h e  

e x p e r i e n t i a l  i n t e r p r e t a t i o n  of H u n t ' s  t h e o r y  w h i c h  r e q u i r e s  o n 1  Y 

t h a t  familiar  p r e f e r e n c e s  increase before a p r e f e r e n c e  f o r  . 

c o v e l t y  is observed, I n  fact ,  B a t e s o n  and  J a e c k e l  119?6] 

i n t e r p r e t  t h e i r  f i n d i n q s  i n  i n f o r m a t i o n  p r a c e s s i n q  terms n o t i n q  

t h e  b e h a v i o u r a l  a i i a p t i v i t y  of the chickss r e s p o n s e s ,  T h e y  



s p e c u l a t e  t h a t  i t  m a y  be e c o i o q i c a l l y  necessary for t h e  c h i c k s  

t o  attend t o  a n o v e l  s t i r o u i t l s  after p r o c e s s i n q  i n f o r m a t i o n  about 

a familiar stinulus i n  o r d e r  "to learn t h e  c h a r a c t e r i s t i c s  o f  

d i f  fereat aspec t s  of  t h e  nother who presents rna rked ly  d i f f e r e n t  

front and  b a c k  (p,  3831,  

If, as h a s  bee2 s u q q e s t e d  by soae r e s e a r c h e r s ,  exploratory 

p r e f e r e n c e s  for n o v e l t y  are a g e - r e l a t e d ,  t h e n  i t  s h o u l d  ke 

i n c r e a s i n y l  y d i f f i c u l t  t o  d e ~ o n s t r a t e  f a m i l i a r i t y  & r e f e r e n c e s  a s  

i n f a n t s  qet older, However, the r e s u l t s  of a r e c e n t  s t u d y  argue 

a q a i n s f i  s u c h  an i n t e r p r e k a t i o n ,  Hun%er ,  Ross, and  A m c j s  f i n  

p r e s s )  s t u d i e d  the i n f l u e n c e  of t h e  a m o u n t  of f a m i l i a r i z a t i o n  

t i ~ e  on the e x p l o r a t o r y  p r e f e r e n c e s  f o r  n o v e l  o r  f a m i l i a r  

s t i m u l i  with 12-month-old  i n f a n t s ,  They r e p o r t e d  t h a t  i n f a n t s  

allowed o n l y  a l i m i t e d  i n t e r a c t i o n  w i t h  toys vith which they 

were i n i t i a l l y  u n f a m i l i a r  p r e f e r r e d  these toys to  a new set; of 

toys in a aubsequeot p a i r  c o m p a r i s o n  test. On the o t h e r  hand, 

i n f a n t s  allowed sufficient f a m i l i a r i z a t i o n  time t o  habituate to 

the t o y s  subsequently preferred the n o v e l  t o y s .  The a e a s u s e  of 

isfan t e x ~ f o r a t o r y  b e h a v i o u r  i n  t h e  study was v i s u a l f ~  q u i d e d  

m a n i p u l a t i c n ,  These d a t a  s t r o n q l v  s u p p o r t  t h e  i d e a  o f  a  

r e l a t i o n s h i p  between f a ~ i l i a r i z a t i o n  time or e x p e r i e n c e  and 

e x p l o r a t i o n  of n o v e l  v s ,  f a m i l i a r  s t i m u l i ,  T h e  study c l e a r l y  

d e m o n s t r a ' e s  t h a t  e x p f  o r a t o r y  p r e f e r e n c e s  f o r  f a m i l i a r  s t i m u l i  



are not a q e  re iaced  h u t  n a y  instead b e  a f u n c t i o n  of t h e  a n o u n t  

o f  f a m i l i a r i z a t i o n  t h e  infant e x p e r i e n c e s ,  T h e s e  f i n d i r s q s  o f f e r  

s t r o n q  empirical  s u p p o r t  t o  a n  e x p e r i e n t i a l  i n t e r p r e t a t i o n  of 

H u n t ' s  sta2ement t h a t  

a t t e n t i o n a i  p r e f e r e n c e  may be e x p e c t e d  t o  qo t o  o b j e c t s  
a n d  p a t t e r n s  a n d  places t h a t  h a v e  b e e n  p e r c e i v e d  j u s t  
o f t e n  e n o u g h  t o  d e v e l o p  c e n t r a l .  p r o c e s s e s  t h a t  p e r m i t  
t e r i t a t i v e  r e c u q n i t i o n ,  a n d  u i t h  Bore p e r c e p t u a l  
e n c o u n t e r s ,  a t t e n t i o n a l  p r e f e r e n c e  s h o u l d  s h i f t  to  w h a t  
i s  u n f a m i l i a r  o r  novel, {Hunt, 1970,  ~ ~ 1 0 1 1  

The s t i m u l u s  u s e d  b y  Huntef et a 1  -- a set of f i v e  t o y s  -- 
was c o n s i d e r e d  t o  b e  c o m p l e x  f o r  t h e  1 2 - ~ n t h - o l d  i n f a n t s ,  and 

t h e r e f o r e  uas e x p e c t e d  t o  o f f e x  c o n s i d e r a b l e  s c o p e  for 

i n f o s B a t i o n  p r o c e s s i n q ,  The Hunker  et a 1  r e s u l t s  were c o n s o n a n t  

with t h e  t h e o r e t i c a l .  p r e d i c t i o a s  d e s c r i b e d  i n  F i g u r e  1,  I n  a 

late;: study, H u n t e r  ( p e r s o n a l  c o m m u n i c a t i o n ,  1980) u s e d  a s i n t p l e  

s t i m u l u s  [a t h r e e  t o p  a r r a y )  with 12-month-o lds  a n d  f o u n d  t h a t  

i n  both h a b i t u a t e d  and i n t e r r u p t e d  q r o u p s  less e x p l o r a t o r y  

b e h a v i o u r  o c c u r r e d  t h a n  had o c c u r r e d  w i t h  t h e  c o r r e s p o n d i n q  

q r o u p s  o f  12-month-o ld5  uho had been  p r e s e n t e d  the conaplex 

s t i m u l u s ,  F u r t h e r m o r e ,  i n f a n t s  i n  the h a b i t u a t e d  t s i i n p l e  

s k i m u l u s )  g r o u p  a c h i e v e d  h a b i k u a t i o n  more r a p i d l y  t h a n  d i d  

i n f a n t s  i n  the h a b i t u a t e d  ( c o m p l e x  s t i m u l u s )  g r o u p ,  These d a t a  

s u p p o r t  p r e v i o u s  f i n d i n q s  t h a t  stimuli o f f e r i a q  Bore  s c o g e  f o r  

i n f o r m a t i o n  p r o c e s s i n q  elicit qrcaeer e x p l o r a t i o n  t h a n  d o  

s t i m u l i  o f  r e l a t i v e l y  low i n f o r m a t i o n  c o n t e n t ,  a s s u m i a q  t h a t  t h e  

level of c o m p i e x i t y  i s  not t o o  qreat  f o r  t h e  a q e  or  e x p e r i e n c e  



of t h e  i n f a n t ,  

A n o t h e r  r e l e v a n t  s t u a y  is t h a t  of NcCall, Kennedy a n d  

Appelbaum (1977),  who f a m i l i a r i z e d  i n f a n t s  t o  a c h e c k e r b o a r d  

p a t e e r n  a n d  t h e 2  p r e s e n t e d  t h e  i n f a n t s  ~ i t h  new c h e c k e r b o a r d s  

h a v i n q  d i f f e r e a t  s i z e d  s q u a r e s ,  T h e y  o b t a i n e d  a more  i n f l e c t f a  

U-shaped c u r v e  i n  d i s t r i b u t i o n  of a t t e n t i o n  t o  t h e  more complex  

s t i r ~ u l u s  {denser p a t t e r n  of s q u a r e s ]  than t o  t h e  s i m p l e r  

checkerboard -- i.e, the i n f a n t s  p r e f e r r e d  the n o v e l  s t i m u l u s  

that c o n t a i n e d  more zather than less i n f o r m a t i o n ,  H c C a l P  a n d  

Kennedy 11980) v a r i e d  the v i s u a l  e x p e r i e n c e  of t h r e e  q r o u p s  o f  

4-month-oids  b y  h a h i t u a t i a q  them t o  s t i m u l i  v a r y i n q  i n  

c o m p l e x i t y  a n d  number, T h e  results showed t h a t  t h o s e  i n f a n t s  who 

r e c e i v e d  qreater v a r i a b i l i t y  o f  e x p e r i e n c e  i n  the 

f a m i l i a r i z a t i o n  p e r i o d  gave q r e a t e r  a r t e n t i o n  t o  the more 

complex  of t h e  n o v e l  s t i m u l i .  T h e s e  f i n d i n q s  a re  c o n s o n a n t  w i t h  

the t h e o r e t i c a l  p r e d i c t i a n s  o f  Dember and Earl ,  H u o t  a n d  

B e r l y n e ,  a n d  a s  acca l l  and Kennedy suqqest, are r e i l e c t i v e  o f  

+ h e  infar;  t* s n a t u r a l l y  o c c u r r i n q  exploratory behaviour  -- i , e ,  

i n c r e a s e d  a t t e n t i o r ,  w i t h  e x p e r i e n c e  t o  **new b u t  p r o c e s s a b l e  

i n f o r a a + , i o n  of a p r o q r e s s i v e f  y rnore elaborate o r  d e t a i l e d  

n a t u r e 1 $  ( ~ C C a i l  and Kennedy, 1980, p. 2871, 



O n e  f u r t h e r  d e t e r m i n a n t  of e x p l o r a t o r y  b e h a v i o u r  which aust 

b e  c o n s i d e r e d  i s  n o v e l t y  o f  e n v i r o n m e n t ,  E m p i r i c a l  f i n d i n q s  h a v e  

been e q u i v o c a l :  some r e s e a r c h e r s  have  f o u n d  t h a t  e x p l o r a t o r y  

b e h a v i o u r  i n c r e a s e s  i n  .novel  e n v i r o n m e n t s  w h i l e  o t h e r s  h a v e  

f o u n d  t h a t  n o v e l  e n v i r o n m e n t s  i n h i b i t  e x p l o r a t i o n ,  

E f  fects o f  a o v e f t y  of e n v i r o n a e n t  on v i s u a l  e x p l o r a t i o n  

were i n v e s t i q a t e d  b y  Weizaarra, Cohen a a d  Pra t t  f 1 9 7 f )  i n  a 

l o n q i t u d i n a l  study of i n f a n t s  from U t o  8 weeks o f  a q e ,  D u r i n q  

t h i s  p e r i o d ,  infan" ,  sere q i v e n  d a i l y  exposnr-e o f  30 minutes t o  

a s t a b i l e  a t t a c h e d  t o  ",heir b a s s i n e t s ,  P a i r  c o m p a r i s o n  tests 

were c o n d u c t e d  with n o v e l  a n d  Tamifiar s t a b i l e s  i n  either n o v e l  

o r  f a r a i l i a r  b a s s i n e t s ,  Resurts shorsed t h a t ,  male i n f a n t s  

preferred a n o v e l  s t a b i l e  when i n  a f ami l i a r  b a s s i n e t  w h i l e  

f e m a l e  i n f a n t s   referred a eovef s t a b i l e  vhen in a n o v e l  

b a s s i n e t ,  Such  sex d i f f e r e n c e s  e x a c e r b a t e  the l a c k  of clarity of 

t h e  effects o f  e n v i r o n m e n t a l  n o v e l t y ,  

Xn h e r  s e v i e v  o f  e x p l o r a t o r y  b e h a v i o u r ,  H u t t  (1970) 

c o n c l u d e d  t h a t  both s t i m u l u s  n o v e l t y  a n d  e r v i r o n m e a t a l  n o v e l t y  

i n f l u e n c e  e x p l o r a t o r y  b e h a v i o u r ,  I n  some of t h e  s t u d i e s  H u t t  

c i t e d  {Arseniar , ,  1 9 4 3  ; Cox a n d  Cail tpbell ,  1968; N h e i n q o l d .  1968) 

novel. s t i m u l i  were f o u n d  t o  e l i c i t  e x p l o r a t i o n  b u t  novel. 

e n v - i r o n m e n t s  i n h i b i t e d  e x p l o r a t i o n ,  However, a s  Hutt a r q u e d ,  i n  

t h e s e  studies t h e  i n f a n t s  were w i t h o u t  their nothers ,  a n d  it was 



most l i k e l y  that the m c t l h e r t s  absence f t rnc t i c tned  a s  a q r e a t e r  

i n h i b i t o r  of exploratory b e h a v i o u r  than did t h e  n o v e l t y  cf t h e  

e n v i s o n m e e t ,  I n  a 3. ater  d i s c u s s i o n  on exploration and p l a y  i n  

c h i l d r e n  B u t t  (1376) concluded that c h i l d r e n  w i l l  not r e a d i l y  

e x p l o r e  a new e n v i r o n m e n t ,  a l t h o u q h  t h e y  w i l l  e x p l o r e  a new 

o b j e c t  if it i s  p l a c e d  i n  a r e l a t i v e l y  fainiliac environment,  

O t h e r  studies by ~ h e i n q o l d  a n d  Eckermari I19701 a n d  Ross ( 1974 )  

d e m c x s t r a  t e d  t h a t  when m o t h e r s  a r e  p r e s e n t  infants will e x p l o r e  

a n o v e l  e n v i r o n m e n t ,  Ross (1974) and H u n t e r ,  R o s s  and Ames (in 

press) f0ur .d  ail i n t e r a c t i o n  b e t w e e n  novelty o f  s t ioaulus  and 

n o v e l t y  of e n v i r o n a e n t  i n  d e t e r m i a i n q  e x p l o r a t i o n .  

Ross (1974) c o m p a r e d  i n f a n t s s  entry i n t o  famil iar  t o y  rooms 

with e n t r y  i n t o  n o v e l  t o y  rooms. She f o u n d  . t h a t  i n f a n t s  spent 

less time near t h e i r  mothers n h e ~  a l l w e d  t o  e x p l o r e  i n  t h e  

n o v e l  room t h a n  i n  the familiar room, a ~ d  s p e n t  more tiwe 

e x p l o r i n q  the n o v e l  toys when in the n o v e l  room, H u n t e r ,  Ross 

and A m e s  f o u n d  t h a t  t h e  n o v e l t y  of l o c a t i o n  of toys i n  a p a i r  

c o m p a r i s o a  test t r i a l  influenced t h e  b e h a v i o u r  o n l y  of those 

i n • ’  a n t s  who were i n i t i a l l y  allowed v e r y  l i m i t e d  i n t e r a c t i o n  w i t h  

the set: of t o y s  i n  the f a m i l i a r i z a t i o n  trial, T h e  e x p l o r a t o r y  

b e h a v i v u r  of the i n f a n t s  a l l o w e d  t o  h a b i t u a t e  i n  t h e  

f a m i l i a r i z a t i o n  t r i a l  was n o t  i n f l u e n c e d  b y  t h e  l o c a t i o n  of t h e  

t o y s ,  Hunter et a1 f o u n d  t h a t  t h e  f a m i l i a r i t y  of l o c a t i o r i  was a 

m a j o r  d e t e r m i n a n t  of which t o y s  would b e  a p p r o a c h e d  f i r s t  bg t h e  

i n f a n t s  allowed l i m i t e d  i n t e r a c t i o n ,  a n d  f u r t h e r  t h a t  t h e  



proportion o f  time s p e n t  e x p l o r i n q  either n o v e l  o r  famil iar  t o y s  

was i n  p a r t  d e p e n d e n t  on w h e t h e r  t h e y  were i n  t h e  n o v e l  o r  

f a~f i i l i a r  l o c a t i o n ,  If t h e  f a m i l i a r  t o y s  were i n  the familiar  

a r e a  d u r i n q  t h e  test t r i a l  $he i n f a n t s  explored only t h e  

familiar t o y s ,  However, when t h e  n o v e l  t o y s  were i n  t h e  f a m i l i a r  

area d u r i n q  the test t r i a l ,  the i n f a n t s  f i r s t  e x p l o r e d  the n o v e l  

t o y s  and  then v e n t  t o  t h e  n o v e l  room a n d  resumed e x p l o r a t i o n  of 

the fami l ia r  t o y s .  It a p p e a r s  that Hunter EL, a 1 9 s  12-month-olds  

used f a ~ i l i a r  location as a cue when t h e i r  e v p l o r a t u r y  b s h a v i o u r  

was i o t e r r u p t e d ;  however ,  f a m i i i a r i t y  of s t i r a u l i  was u l t i m a t e 1  y 

of  q r e a t e r  d e t e r i t t i n i n q  power, 

Summary ---- 

T h e o r e  tical p r e d i c t  i o n s  and e m p i r i c a l  E i n d i n q s  suqqest t h a t  

the m a j o r  d e t e r m i n a n t s  of i n 5  a n t  e x p l o r a t o r y  beha v i o u z  are the 

c o m p l e x i t y  of t h e  stimulus d e f i n e d  r e l a t i v e  t o  t h e  aqe of the 

infant; t h e  nove l"  o f  a s t i ~ u i u s  d e f i n e d  i n d i v i d u a l l y  r e l a t i v e  

t o  t h e  amount of e x p e r i e n c e  t h e  i n f a n t  h a s  with it; and t o  a 

lesser e x t e n t  t h e  n o v e l t y  of t h e  e n v i r o n m e n t .  



P r e s e n t  S t u d y  ---- ---- 

T h e  F u r p o s e  of  t h i s  s t u d y  was t o  i n v e s t i q a t e  t h e  a b o v e  

three p r e m i s e s  i n  ar! a t t e m p *  t i )  t o  r e p l i c a t e  H u n t e r ,  Ross, a n d  

A m s s 9  f i n d i n q s  t h a t  e x ~ l o f a t o r y  p r e f e r e n c e s  fo r  n o v e l  s t i m u l i  

a r e  e x p e r i e n t i a l  a n d  d e t e r m i n e d  b y  t h e  a c h i e v e w e n t  of 

h a b i t u a t i o n ;  t i i )  t o  show t h a t  c o m p l e x i t y  (as defined b y  t h e  

number  of t o y s )  i s  aqe r e l a t e d ;  a n d  (iii) to  attempt t o  c l a r i fy  

the e f f e c t s  of e n v i r o n m e n t a l  or l o c a t i o n  n o v e l t y  on e x p l c r a t o r y  

p r e f e r e n c e s .  

T h e  s t u d y  u s e d  t h e  mrt thodoloqy of H u n t e r ,  R o s s  a n d  Ames {in 

p r e s s )  i n  t h e i r  i n v e s t i q a k i o n  w i t h  12-month-old i n f a n t s ,  T h e  

sanre number 15) a n d  t y p e  of  toys were u s e d ,  H u n t e r  et af  u s e d  a 

f i v e  toy a r r a y  which was c o n s i d e r e d  b y  t h e m  t o  be a c o m p l e x  

s t i n r u l n s  f o r  t h e i r  '12-month-old i n f a n t s ,  H u n t e r  ( p e r s o n a l  

c o m m u n i c a t i o n ,  1980) l a t e r  used a t h r e e  t o y  a r r a y  for 

12- mori th-olds a n d  obtained r e s u l t s  c o n s i s t e n t  w i t h  e x p l o r a t o r y  

p a t t e r n s  f o r  a s i m p l e  s t i m u f u s  ( t h e  h a b i t u a t e d  q r o u p s  showed 

s t r o n g  n o v e l  t o y  p r e f e r e n c e  a n d  the i n t e r r u p t e d  q r o u p  s h o v e d  n o  

p r e f e r e n c e ) ,  The saw? 3 toy array was then u s e d  w i t h  

8 - a o n t h - o l d s  who b e h a v e d  s i m i l a r l y  t o  %he 12-month-olds  % i t h  t h e  

c o m p l e x  s t i m u i u s  ( t h e  h a b i t u a t e d  q r o u p  showed n o v e l  t o y  

p r e f e r e n c e  a n d  t h e  i n t e r r u p t e d  q r o u p s  showed p r e f e r e n c e  f o r  

famii iar  toys), T h u s ,  H u n t e r  d e f i n e d  a n d  v a r i e d  complexity by 

m a n i p u l a t i n q  t h e  rumber o f  t o y s  p r e s e n t e d  r e l a t i v e  t o  t h e  aqe of 



t h e  i f f a n t s ,  It is expec ted ,  therefore ,  t h a t  t h e  u s e  of a f i v e  

toy a r r a y  with the 16-month-olds i n  t h e  p r e s e n t  s t u d y  s i l l  q i v e  

r e s u l t s  more i n  a c c o r d a n c e  w i t h  Hunter9s ' 'simple*' qroup 

l12-morth-ofds wi th  t h e  three t o y  array) than with the Hunter et 

a l  t t conp lexa  q r o u p  f l2-month-ol i i s  with t h e  five toy array), 

S p e c i f i c a i l  y i t  was h y p o t h e s i z e d  t h a t  t h e  i n f a n t s  

h a b i t u a t e d  to t h e  stimulus would e x h i b i t  a s t r o n q  p r e f e r e n c e  for 

n o v e l  t o y s  i n  +he t e s t  t r i a l ,  w h i l e  i n f a n t s  whose e x p l o r a t i o n  

uas i n t e r r u p t e d  would show n o  s i q n i f i c a n t  t o y  preference a n d  

o v e r a l l  would have a n o v e l  t o y  p r e f e r e n c e  s i q n i f i c a n t l y  l e s s  

than t h a t  d e m o n s t r a t e d  by  the h a b i t u a t e d  group, 

T h e  n o v e l t y  of s t i m u l i  was v a r i e d  a s  i n  t h e  H u n t e r  ek af  

study by i n c l u d i n q  two l e v e l s  of f a m i f i a r i z a t i o n  -- prior 

( i n t e r r u p t e d  qroup) a n d  p o s t  ( f i ab i tua ted  q r o u p )  h a b i t u a t i o n ,  

L o c a t i o n  n o v e l t y  was c u r i t r o l l e d  by p l a c i n q  t h e  novel t o y s  i n  t h e  

t es t  t r i a l  such t h a t  h a l f  the infants i n  e a c h  c o n d i t i o n  

encountered the n o v e l  t o y s  i n  t h e  f a m i l i a r i z e d  l o c a t i o n ,  ana 

h a l f  e n c o u n t e r e d  -the novel .  t o y s  i n  t h e  n o v e l  location. 



Sub_ie,ctg -... 
T h i r t y  two i n f a n t s  fanqinq i n  a q e  from 15,5 gonkhs  to 96,5 

m 0 3 t k s  (mean 1 6  a o c t h s f  were selected f roa aiuonq those 

v o l u n t e e r e d  f o r  r e s e a r c h  by their parents  i n  response t o  a 

p r i n t e d  r e q u e s t  q i v e n  t o  m o t h e r s  i n  m t e r n i t y  gards  of l o c a l  

h o s p i t a l s ,  and i n  r e s p o n s e  t o  newspaper advertisements, % h e  

infants were randomly a s s i q n e d  t o  one of t h e  two expesimental 

q r o u p s  (hab i tua ted  qroup and i n t e r r a p t e d  qroup) s u b j e c t  to t h e  

c o n s t r a i n t  t h a t  there b e  a n  e q u a l  n m b e z  of males and females in 

each qroup, Of t h e  infants 20 were o n l y  children; 3 had a 

younger s i b l i n q ;  a n d  3 had o l d e r  siblinqs, Three infants had 

been seen b e f o r e  i n  s t u d i e s  of v i s u a L  e x p P o f a t i o n  a t  a q e  6 or 12 

weeks ,  An additional n i n e  i n f a n t s  were t e s t e d  b u t  not i n c l u d e d  

i n  the aaalysis due  t o  recordinq equipment  failure 13) ; r e f u s a l  

t o  l e a v e  t'ne p a r e n t  d u r i n q  one or both t r i a l s  (3) ; and parent's 

f a i l u r e  t o  follow i r i s t r u c t i o n s  1 3 ) .  



A&&&&= ~~7&&i& - 
Testinq took p l a c e  i n  a  carpeked room 4-5 x 5 aeters  e w p t y  

o f  f u r n i t u r e  e x c e p t  for  a d i v i d e r  a n d  c u s h i o n ,  T h e  d i v i d e r  was a 

b o o k c a s e  (122  x 30 x 9 1 c e n t i m e t e r s )  c o m p f e t e l y  c o v e r e d  i n  p l a i r ,  

w h i t e  p a p e r ;  i t  was u s e d  t o  b i s e c t  o n e  o f  t h e  lonqer wails t h e  

u p p e r  h a l f  of which was a one-way v i s i o n  window. The c u s h i o n  t71  

x 7 1 c e r ~ t i ~ e t e r s )  was d i r e c t l y  o p p o s i k e  the d i v i d e r  a t  a 

d i s t a n c e  of 2 meters, RiqAt a n d  left l o c a t i o n s  were d e f i n e d  a s  

bounded b y  the d i v i d e r ,  an i m a q i n a r y  l i n e  r u n n i n q  p e r p e n d i c u l a r  

t o  it, and b y  two a d j a c e n t  walls o f  t h e  r o w .  One of these w a l l s  

was q r e y  brick, the other was covered in f loor  to c e i l i n q  white 

c u r t a i n s  [see P i q u r e  3 ) .  

S t i m u l i  comprised 18 c o m m e r c i a l l y  a v a i l a b l e  t o y s  t h a t  

o f f e r e d  a v a r i e t y  of v i s u a l *  t a c t i l e ,  and  a u d i t o r y  stimulation. 

E x p l o r a t i u r i  was r e c o r d e d  c o n t i n u o u s l y  b y  p r e s s i n q  b u t t o n s  

on a r e c o f d i n q  kox a t t a c h e d  t o  a PCW 12 a i c r o ~ r o c e s s o r ~  Separate 

b u t t o n s  were used  t o  record t h e  E o l l o v i n q :  entry a n d  e x i f  from 

e i t h e r  location; I o o k i ~ q  a t  either t h e  n o v e l  or  fami l i a r  t o y s  

d u r i n g  the 20 s e c o n d  v i s i o n  p e r i o d  a t  the s t a r t  of the t e s t  

t r i a l ;  a n d  v i s u a l l y  qu ided  m a n i p u l a t i o n  uf a t o y  throuqhout b o t h  

trials, The i n v e s t i q a t o r  also r e c o r d e d  on a u d i o t a ~ e  which t o y  

t h e  infant was e x p l o r i n q  for each p e r i o d  of v i s u a l l y  q u i d e d  

i u a n i p u l a t i o n .  
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Figure 3: The experimental environment as it appeared during the test trial 



4 s e c ~ i d  observer recorded v i s u a f l y  q u i d e d  manip raKa t ion  for 16 

(8  in t h e  i n t e r r u p t e d  g r o u p  a n d  8 i n  the h a b i t u a t e d  q r o u p l  of 

t h e  i n • ’  ants b y  p r e s s i n q  a button o n  a s e p a r a t e  b o x  a t k a c h e d  t o  

t h e  same system, B s t a ~ d a r d  stopwatch was u s e d  t o  tirae t h e  20 

s e c o n d  v i s i o n  a l o n e  i ~ t e r v a l  a t  t h e  b e q i n n i n q  o f  t h e  test t r i a l .  

P r o c e d u r e  -------- 
P a r e n t s  of  p r o s p e c t i v e  s u b j e c t s  were t e l e p h o n e d  a n d  

a w a i c t r a e n X s  made for t hem t o  b r i n q  t h e i r :  i n f a n t s  to t h e  

u n i v e r s i t y ,  P r i o r  t o  t e s t i n g ,  t h e  aiaas and  p r o c e d u r e  of t h e  

s t u d y  were e x p l a i n e d  t o  the parent who was t h e n  a s k e d  t o  r e a d  

and s i q n  a consent f o r m ,  Color p h o t o q r a p h s  of the t o y s  were t h e n  

shown t o  t h e  p a r e n t  who selected t h o s e  t h a t  t h e  i n f a n t  d i d  not 

h a v e  a t  home or a t  a b a b y s i t t e r ' s ,  From t h e s e ,  f i v e  were 

r a n d o m l y  s e l e c t e d  by t h e  i n v e s t i q a t o r  to b e  t h e  f a n i f i a r  t o y s  

( u s e d  i n  t h e  f a s i l i a r i z a t i o n  t r i a l ) ,  a n d  five to be t h e  n o v e l  

toys ( u s e d  in test  trial o n l y ) .  The s e l e c t i o n  of t h e s e  toys was 

const r a i n e d  s u c h  t h a t  a c r o s s  s u b j e c t s  each t o y  was a s s i q n e d  

e q u a l l y  o f t e n  t o  t h e  s t a t u s  of n o v e l  o r  f a m i l i a r ,  The f a l g i f i a s  

t o y s  were t h e n  p l a c e d  i n  a c l u s t e r  50 c e n t i m e t e r s  t o  t h e  s i d e  of 

t h e  d i v i d e r  i n  either the l e f t  or siqtt l o c a t i o n ,  The l o c a t i o n  

start side was c o u n t e r  balanced amonq i n f a n t s .  The p a r e n t  and . 

i n f a n t  were t h e n  e s c o r t e d  from t h e  r e c e p t i o n  area t o  t h e  t o y  

room. 



For t h e  f a n t i l i a r i z a t i o n  t r i a l ,  t h e  p a r e n t  gas asked to  s i t  

on + h e  c u s h i o n  E o l d i n q  t h e  i n f a n t  t o w a r d  him or h e r ,  T h e  

i n ~ e s t i q a t o r ,  who o b s e r v e d  from a c o n t r o l  r o o &  o n  the o t h e r  s i d e  

s f  t h e  one-way window, t a p p e d  o n  the w i n d c v  ta s i q n a l  t h e  star t  

of the t r i a l ,  Upon h e a r i n q  t h e  t a p  the p a r e n t  t u r n e d  t o  face t h e  

t o y s  a n d  l e t  qo of t h e  i n f a n t  but r e u i a i n e d  s e a t e d  on the 

c u s h i o ~ ? .  T h e  p a r e n t  was a s k e d  t o  r e f r a i n  from i n i t i a t i n g  

i n t e r a c t i o n  with t h e  i n f a n t  o r  d i r e c t i n g  t h e  i n f a n t ' s  b e h a v i o u r  

w h i l e  i n  the t o y  room. S u p p o r t i v e  b u t  brief r e s p o n s e  was 

s u q s e s t e d  f o r  i n f a n t  i n i t i a t e d  i n t e r a c t i o n .  A s e c o n d  t a p  on t h e  

window s i q n a l l e d  t h e  e n d  of t h e  f a m i l i a r i z a t i o n  t r i a l  a t  w h i c h  

time t h e  p a r e n t  b r o u g h t  t h e  i n f a n t  o u t  of t h e  t o y  room, The f i v e  

n o v e l  toys were t h e n  p l a c e d  i n  the room such t h a t  h a l f  t h e  

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

v h i c h  d u r i n q  the f a m i l i a r i z a t i o n  t r i a l  had c o n t a i n e d  t h e  

f a i a i l i a r  t o y s  -- the f a ~ i l i a r  l o c a t i o n ;  and  h a l f  e n c o u n t e r e d  the 

n o v e l  toys i n  the location which had b e e n  e a p i y  d u r i n q  t h e  

f a @ i l i a r i z a t i o n  t r i a l  -- the n o v e l  l o c a t i o n .  

T h e  d u r a t i o n  of t h e  f a m i l i a r i z a t i o n  t r i a l  was d e t e r m i n e d  a s  

a result of the e x p e r i m e n t a l  q r o u p  t o  which t h e  i n f a n r ,  had been 

a s s i q n e d  ( h a b i t u a t e d  o r  i n t e r r u p t e d ) ,  and  t h e  amount o f  

exploraeion t h e  i n f a n t s  e n q a q e d  i n ,  T h e  infants i n  t h e  

h a b i t u a t e d  q r o u p  were a l l c u e d  i n t e r a c t i o n  with the toys u n r i Z  a n  

i n d i v i d u a l  c r i t e r i o n  of h a b i t u a t i o n  had b e e n  a t t a i i n e d  -- two 

consecutive minutes durinq which t h e  infant's exploration w a s  

28 



504;; or less thaxl  t h e  total. amount 05 e x p l o ~ a t i o n  duxinq t h e  

first m i n u t e ,  I n f a a t s  i n  t h e  i n t e r r u p t e d  q r o u p  were a l l o u e d  

e i t h e r  50 s e c o n d s  of a c c u a u l a t e d  v i s u a l l y - q u i d e d  m n i p u l a t i o n ,  

o r  160 s e c o n d s  o f  t o t a l  trial time, w h i c h e v e r  came first ,  T h e  

PCE 12 m i c r o p r o c e s s o r  was programmed t o  c a l c u l a t e  t r i a l  end 

a c c o r d i r q  to e i t h e s  h a b i t u a t e d  o r  i n t e r r u p t e d  c r i t e r i o n ,  a n d  t o  

n o t i f y  t h e  i n v e s t i q a t o r  o f  trial end by aeans of a printed 

message on  a t e l e v i s i o n  s c r e e n ,  T h e  test  trial took p l a c e  a s  

s o o n  a s  t h e  toys h a d  been r e p u s i t i o c e d  -- i n t e r - t r i a l  i n t e r v a l  

was a p p r o x i m a t e l y  three m i n u t e s ,  

F o r  a l l  infants t h e  test t r i a l  was a 10 m i n u t e  p a i r  

c o m m r i s o n  p r o c e d u r e ,  when t h e  p a r e n t  t o o k  t h e  infant b a c k  i n t o  

the roo& a t  the b e g i n n i n g  o f  the t e s t  t r i a l  s/he was a s k e d  t o  

sit r3r t h e  c u s h i o n  with t h e  i n f a n t  on h e r / h i s  l a p ,  Upon b e a r i n q  

a tap o n  t h e  window, the pazent was to t u r n  t h e  i n f a n t  s u c h  t h a t  

'he infant faced the t o y s  a n d  t o  point out that there were t o y s  

i n  k o t h  l o c a t i o n s ,  The parea t  held the i n f a n t  f ac inq  t h e  t o y s  

f o r  a p e r i o d  of 20 seconds, t i m e d  b y  t h e  i n v e s t i q a t o r  on the 

stopwatch, A s e c o n d  t a p  s i q n a l l e d  t h e  end  of t h i s  20 s e c o n d  

v i s i o n  p e r i o d  a t  which time t h e  p a r e n t  l e t  q o  of t h e  i n f a n t  

u n t i l  10 m i n u t e s  l a t e r  a t h i r d  L a p  s i q n a l l e d  t h e  end of t h e  test 

t r i a l  a n d  t h e  p a r e n t  a n d  i n f a n t  l e f t  the toy room. Upon 

c o m p l e t i o n ,  each infant r e c e i v e d  a n  I n f a n t  S c i e n t i s t  Award 

c e r ' t i f i c a  te, 
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T h e  t o t a l  l e n q t h  of t h e  f a m i l i a r i z a t i o n  t r i a l  was 

d e t e r m i n e d  b y  t h e  cr i ter ia  d e t a i l e d  i n  t h e  Method section. The 

mean S a a l i a r i z a t i o a  t r i a l  d u r a t i o n  f o r  the h a b i t u a t e d  qfoup was 

506.25 s e c o n d s ,  T h e r e  were n o  s e x  dif ferences  i n  t h e  a a o u n t  of 

time t a k e n  t o  h a b i t u a t e  t o  t h e  s t i m u l u s  (t f f  I ,  5) = 3.53 g<. 051, 

811 but one ~ e m h e r  of t h e  i n t e f r u p t e d  q r o u p  a c c a m u l a t e d  6 0  

s e c o n d s  o f  v i s u a l l y  g u i d e d  m a n i p u l a t i o n .  T h e  r e ~ a i n i n q  infant 

was i n t e r r u p t e d  160 s e c o n d s  a f t e r  h e r  i n i t i a l  c o n t a c t  with the 

t o y s *  Hear, t r i a l  length f o r  t h e  i n t e r r u p t e d  qroup was 33 

s e c o n d s ,  

I n  o r d e r  t o  de i , e rmine  i f  t h e  c r i t e r i o n  o f  i n t e r r u p t i o n  had  

been a p p r o p r i a t e ,  i t  was a p p l i e d  t o  the e x p l o r a t i o n  curves o f  

t h e  h a b i t u a t e d  qroup,  I n  t h i s  q r o u p  a s  i n  the i n t e r r u p t e d  q r o u p  

all b u t  o n e  i n f a n t  a c c u m u l a t e d  6 0  s e c o n d s  o f  v i s u a l l y  guided 

m a n i p u l a t i o n  h e f o r e  160 seconds o f  t r i a l  tiae ; a n d  %he 

e x p l o r a t i o n  o f  12  of  the 16  i n f a n t s  i n c r e a s e d  a f t e r  t h e  p o i n t  a t  

which t h e y  would h a v e  been interrupted, O f  t h e  four whose 

e x p l o r a t i o n  d e c r e a s e d  a f t e r  a t t a i n m e n t  of i n t e r r u p t e d  c r i t e r i o n ,  



three beqan the trial w i t h  a hiqh percent of e x p f o s a t i o n  tmean 

93% dur i r ,q  t h e  first 20  s e c o n d s  t r i a l  time), T h e s e  d a t a  p r o v i d e  

e v i d e n c e  t h a t  t h e  i n t e r r u p t e d  i n f a n t s  were probably i e t e r r u p t e d  

a t  t h e  d e s i r e d  time --i,e.,  whec their a t t e n t i o n  t o  the s t i m u l u s  

was sti l l  h i g h  and,  in most cases, s z i l l  i m r e a s i n q .  

S e p a r a t e  ooe-say a n a l y s e s  o f  v a r i a n c e  { A N O V A )  were 

p e r f o r ~ e d  on the foPZowinq measures :  t o t a l  d u r a t i o n  o f  v i s u a l l y  

q u i d e d  manipulation; mean d u r a t i o n  of v i s u a l l y  q u i d e d  

m a n i p u l a t i o n  p e r  t o y ;  and the n u ~ b e r  of toys touched. The 

h a b i t u a t e d  q r o u p  on  a v e r a q e  s p e n t  s i g n i f i c a n t l y  more time 

(27 1.23 s e c o n d s )  t h a n  the i n t e r r u p t e d  q r o u p  [57,12 s e c o n d s )  i n  

v i s u a l l y  q u i d e a  m a n i p u l a t i o n ,  g[1,30) = 22-63,  p<.001, The 

h a b i t u a t e d  q r o u p  on a v e r a q e  a l s o  e x p l o r e d  a s i q n i f  i c a n t l y  

crreater: number: o f  tops ( 3 . 3 4 )  t h a a  d i d  the i n t e r r u p t e d  q r o u p  

t2.75).  (g (1,30) = 6.52, P< , O l f i ) ,  There was DO d i f f e r e n c e  

between t h e  qroups,  however ,  in the a v e r a q e  d u r a t i o n  o f  v i s u a l l y  

s u i d e d  m n i p u k a t i o n  p e r  t o y  ( F < I )  , 

Inter-observer a q r e e a e n t  of v i s u a l l y  q u i d e d  m a n i p u l a t i o n  

was c a l c u l a t e d  f o r  c i q h t  infants f rom t h e  h a b i t u a t e d  q r o u p ,  a n d  

e i q h t  i n f a n t s  f rom the i n t e r r u p t e d  q roup .  The t o t a l  number o f  

seconds of  a a r e e m e n t  [bath o b s e r v e r s  a q r e e i n g  t h a t  b e h a v i o u r  was 

o r  bas n o t  o c c u r r i n g )  was d i v i d e d  b y  total t r i a l  time, In t h e  

habituated q r o u p  t h e  ritean i n t e r - o b s e r v e =  a q r e e m e n t  was -90 ,  and  

i n  t h e  i n t e r r u p t e d  q r o u p  i t  was - 3  1, 



I n  summary,  durinq the f a m i l i a r i z a t i o n  t r i a l ,  the 

habituated q s o u ~  e x p l o r e d  more t o y s  rfor a l o n q e r  p e r i o d  cf time 

than the i n t e r r u p t e d  q r o u p ,  a s  h a d  been p l a n n e d  b y  the d e s i q n  of 

t h e  s t u d y .  

T i @ e  p r o p o r t i o n s  a r e  r a t i o  scalesv a n d  t h e  u s e  of 1 u q  

t r a n s f o r m a ~ i u n r  s h o u l d  better r e f l e c t ;  t h e  a m o u n t  of v a r i a n c e  

t h a t  is a c c o u - n t e d  for by t h e  e x p e r i n e n t a l  m a n i p u l a t i o n ;  

t h e r e f o r e  a l l  t h e  f o l l o v i n q  a n a l y s e s  were p e r f o r m e d  w i t h  buth 

p r o p o s t i o n s  a n d  l o q  t r a ~ s f o r m a t i o n s  of these p r o p o r t i o n s  f l n  = 

novel + I /  faitniliar + 1). Bs r e s u l t s  f r o m  the kwo a n a l y s e s  were 

almost i d e n t i c a l ,  however, _IF v a l u e s  v a r i e d  by n o  more t h a n  -72 

o n l y  d a t a  f o r  p r o p o r t i c n s  are r e p o r t e d ,  

A 2 x 2 x 2 ANOVA was p e r f o r m e d  on t h e  p r o p o r t i o n  of t h e  20 

s e c o n d  v i s i o n  a l o n e  period a t  the staft of t h e  t r i a l  t h a t  t h e  

infant l o o k e d  a t  the n o v e l  r a t h e r  than f amiliar s t i n u l u s ,  

P r o p o r t i o n  n o v e l  was calculated b y  d i v i d i n q  the t o t a l  nunrber 

s e c o n d s  t h e  infant l o o k e d  a t  t h e  novel s t i m u l u s  b y  t h e  t o t a l  

number of seconds s / h e  looked a t  both the novel a n d  f a m i l i a r  

s t i r u l i ,  T h e s e  were 110 s i g n i f i c a n t  main effects o f  t h e  f a c t o r s  
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of amount of f a m i l i a r i z a t i o n  t h e  I h a b i t u a k e d  - i n t e r r u p t e d ) ,  

l o c a t i o n  fnovel toys in f a r a i l i a r  o r  n o v e l  location) or sex of  

i a f a n t ,  Neither were there any siqnif i c a n t  two-way interactions. 

There was, however, a s i q n i f i c a c t  three-Way i n t e r a c t i o n  of 

familiarizatio~ time x l o c a t i o n  x sex E(1,24) = 1 l e 5 3 ,  p < , 0 0 2 ,  

AS is shown in Fiqure 4, t b e  mfe infants paid attention to the 

novel location wherj they were in the h a b i t u a t e d  qroup, a c d  paid 

a t t e n t i o n  to the familiar location when i n  the i n t e r r u p t e d  

q r o u p ,  r e q a r d l e s s  of  the location of the n c v e l  t o y e ,  There was 

no s u c h  c o ~ s i s t e n c y  of visua; preference with t h e  femlr  

i n f a n t s ,  Only female i n f a n t a  kht) were habituated and who 

e n c o u n t e r e d  n o v e l  toys i n  the familiar location showed any 

preference. 





T w o  2 x 2 AWQgas were p e f f o m e d  on the factors of l o c a t i c n  and 

f a m i P i a f i z a t i o n  time w i t h  the q r o u p s  d i v i d e d  b y  sex of i n f a n t s .  

As e x p e c t e d ,  a s i g n i f i c a n t  location x f a m i l i a r i z a t i o n  t i ~ e  

e f fec t  was f o u n d  for sale infants o n l y ;  9'1,12) = 10.37, p < , C O f .  

No other interactiozs o r  main effects were s i g n i f i c a n t ,  

When r e l e d s e d  by their pasea t s  at t h e  end o f  the 20 s e c o n d  

v i s i o n  a l o n e  p e r i o d ,  all 16 of t h e  i n f a n t s  i n  the h a b i t u a t e d  

q r o u p  went  first t o  the novel t o y s  zeqardless  of u h e t h e r  t h e y  

were in the familiar os n o v e l  l o c a t i o n ,  f o u f t e e n  o f  t h e s e  

i n f a n t s  s p e n t  more t h a n  h a l f  t h e  test trial e x p l o r i n g  t h e  novel 

t o y s ,  I n  the i n : t e r r u p t e d  q r o u p ,  n i n e  infants f i r s t  touched a 

novel t o y ,  O f  these, f i v e  h a d  t h e  n o v e l  toys i n  t h e  n o v e l  

location, a n d  four had t h e  n o v e l  toys  i n  t h e  f a ~ i l i a r  l o c a t i o n .  

Three of these nine i n f a n t s  s t a y e d  more t h a n  h a l f  their time 

w i t h  t h e  n o v e l  t o y s :  o n e  infant who e n c o u n t e r e d  tbe n o v e l  toys 

i n  t h e  n o v e l  l o c a t i o n ,  a n d  t w o  who e n c o u n t e r e d  t h e  novel t o y s  i n  

t h e  familiar l o c a t i o n ,  T h e  o t h e r  s e v e n  members of the  

i n t e r r u p t e d  qroup f i r s t  touched a f a a i l i a r  toy. Of t h e s e ,  six 

h a d  the f a m i l i a r  t o y s  i n  the n o v e l  l o c a t i o n  a n d  o n e  had t h e  . 

famil iar  t o y s  i n  the fami l i a r  l o c a t i o n ,  

. A 2  x 2 A N O V A  was used t o  a n a l ~ z e  the p r o p o r t i o n  of t i m e  

s p a t  e x p l o s i n q  the novel t o y s  usinq t h e  factors  of m o u n t  of 



f ami l i a r i za t i a r i  tinte and n o v e l t y  of t o y  h a c a t i o o ,  The  a n a l y s i s  

showed t h a t  t h e  h a b i t u a t e d  qroup spent a siqnifieantly qreater 

proporrion of tirne e x p l o r i n q  the novel toys than did .the 

i n t e r r u p t e d  qroup; J?(1 ,28)  = 2 9 . 5 6 ,  p <  .001. Means sad s tandard  

d e v i a t i o n s  of e x p l o r a t i o n  tirne are p r e s e n t e d  i n  T a b l e  1 ,  

T a b l e  1 

P r o p o r t i o n  of time spent exploring nove l  

t o y s  i n  t h e  test trial, 

Whether t h e  t o y s  were i n  the novel or farnifiar location did not 

a f f e c t  the p r o p e r t i o n  of time s p e n t  e x p l o r i n q  the novel t o y s  for 

either q r o u p  f g < l t ,  



If t he  toy preferences were a re su l t  05 chance, t h e  i n f a a t s  

would be expected t o  s p e n d  a p p r o x i ~ a t e i y  equal amounts  of time 

w i t h  t h e  n o v e l  and familiar t o y s ,  T t e s t s  wefe therefore 

perfosmed for each q r o u p  between their o b t a i n e d  mean p r o p o r t i o n s  

and t h e  expected aean propor t ion  of .5. Both qroups d i f f e r e d  

s i q n i f i c a n t l y  from t h e  e x p e c t e d  mean of ,5, For t h e  habituated 

qroup ,  % = 5,24, df = 15, E <,01, For the i n t e r r r u p t e d  qroup, 2 

= -2.21,  d f  = 15, Q <.05. 

F u r t h e r  analyses were p e r f o r m e d  to  e x a a i a e  within a a d  

b e t n e e n  q r o u p  ckanqes i n  Bbe exploratory t e h a v i o u r  of t h e  

infants over t h e  10 m i n u t e  test t r i a l  period [see F i q u r e s  5 afid 

6 )  r The total t r i a l  time was first d i v i d e d  i n t o  f i v e  2 lrtintlte 

blocks and a r e p e a t e d  m e a s u r e s  ABOVB was p e r f o s ~ e d  on t h ~  

proportion of v i s u a l l y  qu id& m n a i p u l a t i o a  per block usinq the 

between q r o u F  factors o f  familiarization time, t o y  l o c a t i o n ,  and 

sex of  i n f a n t ,  and t h e  w i t h i n  qroup factor of p r o p o r t i o n  of tiine 

s p e n t  per block enqaqed i n  v i s u a l l y  quided  m a u i p u l a t i o n  cf t h e  

novel. t o y s ,  



habituated group 

two -.minute blocks of test trial 

Figure 5: Behaviour over tirne in test trial: proportion of time spent with novel toys 

in each two minute block of rest trial 
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successive fifths of visually guided manipulation 

C 

Figure 6: Behavior over time:proportion of time spent with novel t q s  in each 

fifth of .visually guided manipulation in test trial 



T h e r e  was a m a i n  effect for  E n m i l i a r i z a t i o o  tiar u i t t ;  t h e  

h a b i t u a t e d  cjroup e n q a q i n q  i n  s i c r n i f i c a n t l y  sore e x p l o r a t i o n  of 

the n o v e l  toys than t h e  i n t e r r u p t e d  group; E11,24) = 22.64, p < 
,001. T h e r e  were n o  s i q n i f i c a n t  m i 3  e f f e c t s  or i n t e r a c t i o r , ~  f o r  

the v a r i a b l e s  o f  s e x  o r  toy l o c a t i o n  (Fs ( 1 ) .  T h e r e  were no  

s i q n i f i c a n t  a a i n  effects o r  i n t e r a c t i o n s  of t h e  w i t h i n  q r o u p  

a t e a s u r e s ,  i, e ,  b e h a  v i o u r  d i d  n o t  chanqe s i q n i f  i c a n t l y  o v e r  the 

f i v e  2 m i n u t e  b l o c k s .  

The total amount of visually q u i d &  a a n i p u l a t i o n  i n  t h e  

t e s t  t r i a l  was then c o m p u t e d  for each i n f a ~ t  a n d  h i s / h e r  total 

was d i v i d e d  into five s e q m e n t s ,  T h e  p r o p o r t i o n  of time spent 

ex~lorinq the n o v e l  togs i n  e a c h  f i f t h  was used i n  a r e p e a t e d  

m e a s u r e s  A N O V A  with t h e  f a c t o r s  f a ~ i f i a r i z a t i o n  ti@*. toy 

location, a n 4  sex, Aqain ,  t h e  h d b i t u a t e d  q f o u p  s h o w e d  a 

s i q n i f i c a n t l y  qreater p r o p o r t i o n  of time spent m a n i p u l a t i n q  the 

novel t o y s  ovef t h e  f i v e  s e q a e n t s ,  g f l ,  24)  = 27,98, E <. 0 0 1 .  The 

v a r i a b l e s  of l o c a t i o n  a n d  sex were n o t  s i q n i f i c a n t  i_Fs < 7 1 ,  a n d  

w i t h i n  q r o u p  b e h a v i o u r  d i d  not s i q n i f  i c a n t l y  c h a n q e  o v e r  t h e  

d u r a t i o n  o f  t h e  test t r i a l ,  

In faars  who were a s s i q n e d  t o  t h e  h a b i t u a t e d  g r o u p  fcr t h e  

f a m . i f i a r i z a t i o r -  t r i a l  shcwed o v e f a l l  p r e f e r e n c e  for expf o r a  t o r y  

p l a y  with n o v e l  toys i n  +,he s u b s e q u e n t  test trial, I n f a n t s  i n  



the i n t e r r u p t e d  qroup showed an  o v e r a l l  preference for 

e x p l o r a t o r y  p l a y  w i t h  t h e  familiar t o y s ,  The p a t t e r n  of 

behaviour  of the two q f o u p s  did not chanqe s i q n i f  i c a n t i y  over 

time, There was no i n d i c a t i s r r  t h a t  the relative n o v e l t y  of toy 

l o c a t i o n  t a d  a n y  i n f l u e n c e  on the bchaviour  of e i ther  qzcup, nar 

were there any sex d i f f e r e n c e s  in b e h a v i o u r ,  



IV, D i s c u s s i o n  

The major p u r p o s e  of  t h i s  s t u d y  was t o  d e t e r m i n e  t h e  

c o a d i t i o n s  i n  which 1 5 - m c t h - o l d  infants would prefer  t o  e x ~ l o r e  

famil iar  c r  n o v e l  s t i m u l i ,  T h e  first hypothesis, yig, 

e x p l o r a t o r y  p r e f e r e n c e s  f o r  novel stimuli are experiential a n d  

determined b y  habituation, received s t r o n q  support, Infants i n  

the h a b i t u a t e d  q r o u p  showed stronq o v e r a P f  p r e f e r e n c e  f o r  t h e  

n o v e l  t o y s  i n  the t e s t  t r i a l .  

Infants i n  t h e  i c terrupted  qroup showed o v e r a l l  preference 

f o r  the fagtil iar +,oys in t h e  t e s t  t r i a l ,  T h i s  f i n d i n s  was 

unexpected, Based on Hunter et ales [in p r e s s )  f i n d i n q s ,  it was 

dssuaed that t h e  five toy a r r a y ,  w h i c h  had been a cortlplex 

stimulus for 1 2 - w e e k - o l d s ,  would  be a simple s t i m u l u s  for the 

16-month-olds. It gas t h e r e f o r e  expected that, consonant w i t h  

p r e v i o u s  f i n d i n q s  for simple s t i m u l i ,  t h e  i n t e r r u p t e d  q r o u p  

would n o t  show a s i q n i f  i cant  p r e f e r e n c e  for famil iar   toy^, b u t  

s i m ~ l y  show less i n t e e r e s t  than the habituated group i n  e x p i o r i n q  

the n o v e l  t o y s  in t h e  test t r i a l ,  Instead, b y  d e m o n s t r a t i n q  a 

preference •’or the faaailiaz stimulus, t h e y  behaved in the 

f a s h i o n  predicted for i n f a n t s  p r e s e n t e d  w i t h  a complex stimulus. 

Two factors indicate that the 16-month-ofds found the five 

toy a r ray  to be a complex s t i m u l u s :  1)  the length 05 time t a k e n  



by t h e  habituated qroup t o  reach c r i t e r i o n  i n  zhe 

f a m i l i a r i z a t i o n  t r i a l ,  and 2)  t h e  behaviour of the i n t e z r u p t e d  

qrow. T h e  infarts i n  the habituated group a c t u a l l y  took l o n q e r  

t o  h a b i t u a t e  t o  the t c y s  i n  t h e  f a ~ i f i a r i z a t i o n  trial t h a n  d i d  

Hunter  e t  a l ' s  12-month-olds with the c o m p l e x  s t i m u l u s ,  %he 

lat%er took 410 seconds on avefaqe to criterion, w h i l e  i n  t h e  

p r e s e n t  study t h e  a v e r a q e  lezqth of time r e q u i r e d  to a c h i e v e  

h a b i t u a t i o n  was 5 0 6 , Z j  seconds, The interrupted sroup i n  t h e  

p r e s e n t  s t u d y  had a mean f a m i l i a r i z a t i o n  t r i a l  l e n q t h  of 33 

seconds, In the Hunter et al study, because f i v e  i n f a n t s  had t o  

b e  interrupted after 160 s e c o n d s  the trial was 'loncrer -- 107 

s e c o n d s .  T h i s  i n d i c a t e s  t h a t  the 16-month-olds e x p h r e d  more 

a c t i v e l y  d u r i n q  f a m i l i a r i z a t i o n  t h a n  d i d  t h e  12-month-olds land 

t h u s  r e a c h e d  the i n t e r r u p ~ e d  criterion sooner ) .  No? o n l y  d i d  the 

i n t e r r u p t e d  qroup  in the present study reach c r i t e r i o n  v e r y  

q u i c k l y ,  t h e y  also c o n t i n u e d  t o  interact s i q n i f i c a r n t  ly mcre w i t h  

t h e  f a m i i i a z  t o y s  i n  the test t r i a l .  These d i f f e r e n c e s  i n  

b e h a v i o u r  bekween t h e  32- and 16-month-old i n f a n t s  s t r o n q l y  

suqgest that % h e  older infants required Bore i n t e r a c t i o n  t h a n  

the younger  i n f a n t s  t o  c o i u y l e t e  e x p l o r a t i o n  of the saae f i v e  toy 

a r r a y ,  It a p p e a r s ,  t h e n ,  that  H u n t e r ' s  g u a n t i t a t i  ve d e f i n i t i o n  

t i , @ ,  n u ~ b e r  of t o y s )  of aqe-related corrtplexity may b e  l i a i t e d  

t o  i n f a n t s  12 ~ o n t h s  of aqe and yaunqer. 

, It h a s  qenerally bees a c c e p t e d  t h a t  c o ~ p l e x i t y  can be 

d e f i n e d  r e l a t i v e  t o  e x p e r i e n c e ,  w i t h  e x p e r i e n c e  aost f r e q u e n t l y  

1 



d e f i n e d  by aae, @itAin t h i s  d e f i n i t i o n a l  fraaework, it h a d  been  

expected t h a t  %he q maker  e x p e r i e n c e  of t h e  1 6 - ~ o n k h - o l d s  wculd 

r e n d e r  t h e  t o y s  less complex than t h e y  were for t h e  

12-month-olds ,  Rowever, t h i s  n e s l e c t e d  the c r u c i a l  role  la y e d  

by the i n f o r a a t i o n  p r o c e s s i n q  a b i l i t y  of the i n f a n t  i n  t b e  

d e f i n i t i o n  of c o m p i e x i t y ,  T h e  r e s u l t s  of t h i s  s t u d y  e m p h a s i z e  

t h e  i a p o r t a n c e  ~f c o n s i d e r i n q  i n • ’  or n a t i o n  ~ r o c e s s i n q  ability 

r a t h e r  t h a n  a q e  922 age, As Baldg in  and ~ a l d w i * ?  (1977)  s t a t e d ,  

a s  an i c d i v i d u a l  q z o w s  o l d e r  i n c r e a s e d  p e r c e p t u a l ,  c o r t i c a l  and 

motor  skills q i v e  access to new d o ~ a i n s  of s t i m u l u s  q u a l i t i e s ,  

C o ~ p l e x i t y ,  then, can b e  d e f i n e d  o n l y  a s  an i n t e r a c t i o n  k e t n e e n  

the physical s t i a u l u s  p r o p e r t i e s  and the i n f o r n a t i o n  processinq 

a b i l i t y  of t h e  i n f a n t .  

it i s  h i q h l y  l i k e l y  t h a t  t h e  16-month-olds,  because o f  

their qreater informtion process inq ability, uere able to 

p e r c e i v e  p r o p e r t i e s  and p o s s i b i l i t i e s  i n  the toys t h a t  were 

n n a v a i l a b l e  t o  e i t h e r  the 8- or  12-aonth-o ld  infants, Support  

for t h i s  c o n t e n t i o n  can be found i n  t h e  l i t e r a t u r e  on t h e  

development of s y m b o l i c  p l a y ,  

A 12  t o  18 a s n t h  q u a l i t a t i v e  shift iu p l a y  tovard increased 

symbolism was observed i n  s t u d i e s  b y  F e i x  and Clarke-S t e u a r t  

wn), Fein { I W ! j )  , and Fenson ,  Kaqan, Kearsley and Zebiaso - 

f 5 9 7 6 ) ,  For example, Penson  et a 1  found s y ~ n b o l i c  a c t s  (pre tend  

pla.yl were absent a t  7 and 9 months,  a n d  were evidenced by o n l y  

o n e  h a l f  o f  the '13-atonth-olds t h e y  studied. By 20 months  



honever, ai l .  t h e  i n f a n t s  performed syrnbolic  a c t i v i t i z s  with -the 

* O Y ~ ,  

It should a l s o  be n o t e d  t h a t  data  e x i s t  fcf ,  E3.'Konin, 

1966;  Fein a n d  Robertson, 197Q) that show t h a t  i n  the ea r ly  

staqes of p r e t e ~ l d  p l a y  (15-20 months) h i r l h l y  p r o t o t y p i c a l  

o b j e c t s  e n h a n c e  p r e t e n d i n q .  T h e  t o y s  i n  the p r e s e n t  s t u d y  -- 
e,q, c a r p e t  sweeper, car ,  lunchkit -- were therefore l i k e l y  t o  

e n h a n c e  p r e t e n d i n g  i n  t h e  1 6 - m n t h - o l d s ,  G i v e n  t h a t  the i n f a n t s  * 

p r e t e n d  p l a y  b e h a v i o u r  is a f u ~ l c t i o n  of both c r > q n i t i v e  

d e v e l o p ~ e n t a l  level and  t h e  c h a r a c t e r i s t i c s  of the o b j e c t s  

lPiaqet  a n d  Marsky; cited i n  F e i n  and C l a r k e - S t e w a r t ,  l 9 7 3 ) ,  t h e  

c o n d i t i o n s  cf t h e  present study c a n  be seen a s  o p t i m a l  f o r  

e l i c i t i n s  and e n h a n c i n g  pre tend  behav iour  a s  p a r t  o f  t h e  

e x p l o r a t o r y  p l a y  of the 1 6 - ~ o n t h - o l d s  infants. 

Unfortunately n o  measures of p r e t e n d  p l a y  were t a k e n  i n  the 

present study because there was n o  a &g&~& reason •’or d c i n q  so ,  

However, the investiqatos observed  many behaviours  s u q s e s t i v e  of 

pretend play ' that  had not b e e n  observed amonq Nunterfs 12- ar 

8-month-olds, Toys were combined, for e x a e p l e ,  the ntouse was put 

i n s i d e  t h e  cat;, and atter t tp-ts  were made t o  r i d e  t h e  truck, 

f n h e l d e r ,  tezine, s i x l a i r  an4 Starnback (1972)  f o u n d  %hat 

the p e r i o d  between 12 a n d  18 months  was one of t r a n s i t i o n  

bet ween s e n s o r i m o t o r  and s y m b o l i c  f u n c t i o n i n q ,  Specificaf l y ,  

t h e . y  observed  numerous i n s z a n c e s  of a i s c o v e f i n q  the properties 

of objects a t  14 a n d  15 & o a t h s ,  and found  t h a t  f rom 15 months o n  



okjects were used no+ only accordinq t a  t h e i r  coinmon functioz 

but. a l s o  w i t h  r e s p e c t  t o  other a p p r o p r i a t e  ob jec t s  i n  a n  

i n t e q r a t e d  sequence ,  

Kaqan' s  ( 1972) o b s e r v a t i o r s  o f  responses t o  visual and 

auditory s ? i m u l i  fed t o  his p o s t u l a t i o n  t h a t  sowe ear ly  form o f  

h y p o t h e s i s  t e s t i n q  may b e q i n  a s  younq  a s  9 m o n t h s ,  K a q a n ' s  

n o t i o n  of e a r l y  h y p o t h e s i s  a c t i v a t i o n  was tested by ~ e l a z o  and 

Kearsley (1977, l98O), T h e y  i n v e s t i g a t e d  re la t iona l  p l a y  

f s i a u l t a n e o u s  a s s o c i a t i o n  of two or more o b j e c t s  i n  a n  

non-f u n c t i o n a l  manner e x c l u s i v e  of s t e r e o t y p i c  r e s p o n d i n q )  and 

f u n c t i o n a l  p l a y  ( c o n v e n t i o n a l  use of t o y s ) ,  The h i q h l y  

s i q n i f i c a n t  aqe m a i n  e f f e c t  in synrbolic p l a y  t h e y  a b t a i n e d  

suqqested a c o q n i t i v e  m z t a m o r p f i o s i s  o c c u r r i n q  b e t w e e n  3 a n d  16 

months of aqe, Z e l a z o  a n d  K e a r s l e y  a r g u e d  that  t h e  c r i t i c a l  

q u a l i t a t i v e  c h a n q e s  i n  play  d u r i n q  t h i s  period r e s u l t  f ro& t h e  

infant's d e v e l o p i n q  c o q n i t i v e  r a t h e r  t h a n  n e u r o a o t o r  a b i l i t y ,  

They state t h a k  t h e  c h a n q e  between 9 1/2 and 15 112 m o n t h s  

( t h a t )  e n a b l e s  t h e  i n f a n t  t o  i n i t i a t e  a s e q u e n c e  of 
actions a p p z o p r i a t c  to a p a r t i c u l a r  t o y  Bay be the 
i n c r e a s i n q  f a c i l i t y  t o  a c t i v a t e  prior knowledqe of aa 
ob j ec t ' s  f u n c t i o n s  a n d  t o  direct it t o  a series of 
o b j e c t  s p e c i f i c  mani ~ u l a t i o n s ,  (Zelazo and Kearsle y, 
1380, p . 1 1 3 )  

ft may be c o n c l u d e d  that due t o  aqe  c h a n g e s  i n  c s q n i t i v e  

a b i l i t y  or i n f o r m a t i o n  ~rocessinq, p a r t i c u l a r 1  y a s  m a n i f e s t  in 

symbolic play, t h e  e x p l o r a t o r y  p l a y  b e h a w i o u r  o f  32- a n d  

16-.mon%h-old i n f a n t s  is q u a l i t a t i v e l y  d i f f e r e n t .  G e n e r a l i z a t i o n s  



about t h e  c o m p i e x i t y  of o b - j e c t s ,  therefore, cannot be made 

a c r o s s  a q e s  b e c a u s e  c o m p l e x i t y  is  dependent no% o n l y  ol? t h e  

p h y s i c a l  & r o p e r t i e s  of t h e  s t i a u l i ,  but also  on t h e  ability of 

t h e  infant t o  explore beyoad the properties of a n y  q i ~ t 3 ~  

s t i m u l n s ,  

w h i l e  the p r e s e n t  data show t h a t  q u a n t i t a t i v e  d e f i n i t i o n s  

of  t h e  c o ~ t p l e x i t y  o f  o b j e c t s  cannot be qeneral ized across aqes, 

they  a l so  suqqesl: t h a t  it gay not be possible t o  have  a 

quantitative definition of c o a p l e x i t y  a t  a l l ,  aang a t t e a ~ t s  have 

been  made t o  show t h a t  stimulus c o m p l e x i t y  can b e  defined on a  

q u a n t i t a t i v e  d i m e n s i o n  d e s p i t e  t h e  l a c k  o f  c o n s e n s u s  a s  t o  t h e  

r e l e v a n t  d i m e n s i o n .  A s  p r e v i o v s l y  discussed, cwpleuity h a s  been 

d e f i n e d  on a v a r i e t y  of d i m e n s i o n s  -- asymmetry; a a o u n t  of 

contour ;  n u ~ h e r  of p a r t s ;  number of rando@ t u r n s  in a fiqure; or 

number of objects i n  a set, T h e  results of t h i s  s t u d y  s t f o n q l y  

s u q q e s t  t h a t  all s u c h  q u a n t i t a t i v e  d e f i n i t i o n s  of c o i ~ p f  e x i t  y may 

be i n v a l i d  because c o m p l e x i t y  cannot be measured i n d e p e n d e n t 1  y 

o f  t h e  orqanism, The c o m p l e x i t y  of an environnaent  or a s t i a u l u s  

can r e a l l y  only be determined  g E ~ s & ~ E & I : ~  by observinq the 

e x ~ l o r i n q  o r q a n i s m * ~  reaction to it, 

T h e  f ina l .  purpose of this study was to attempt t o  c l a r i f y  

t h e  a f  fec is of enviroontental .  n o v e l t y  on exploratory p r e f e r e n c e s  

and b e h a v i o u r ,  Two separate aspec t s  must b e  c o n s i d e r e d  -- t h e  

t o t p i  c o v e l t y  of t h e  s i t u a t i o n ,  and the re la t ive  n o v e l t y  of 

location of t h e  toys i n  t h e  test t r i a l ,  The t o t a l  n o v e l t y  of t h e  



s i t u a t i o n  was not employed a s  a variable i n  t h e  s t u d y ,  b u t  same 

i n d i c a t i o n  c f  the effects of the e n v i r o n m e n t a l  n o v e l t y  was q i v e n  

by  the infants who were c o m p a r a t i v e l y  slow or refused t o  l e a v e  

t h e  p a r e n t ;  a n d  those whose e x p l o r a t i o n  a a s  n o t i c e a b l y  less t h a n  

averaqe, Two common o b s e r v a t i o n s  were noted ,  First* t h e  

q u i e t n e s s  o f  t h e  r o o 8  s e e m e d  t o  c a u s e  a n x i e t y  t o  ecme infants, 

particularly t h o s e  f ro@ larqe f a m i l i e s ,  Second, so= i n f a n t s  nho 

were r e g u l a r l y  i n  day-care were p a r t i c u l a r l y  h e s t i t a n t  to f e a v e  

t h e i r  p a r e n t ,  A S  one p a r e n t  explained, "1 u s u a l l y  feave her % h e n  

s h e  starts p l a y i n q  v i e h  t h e  toys ,"  f h i l e  t h e  evidence f or  

different e x p l o x a t o r y  behaviour a a o n q  these i n f a n t s  is o n l y  

a n e c d o t a l  i n  the present s t u d y ,  t h e  implications f o r  f u t u r e  

r e s e a r c h  a r e  o b v i o u s ,  

T h e  p h y s i c a l  difference betueen t h e  two l o c a t i o n s  i n  t h e  

e x p e r i m e n t a l   roo^ was m i n i m a l .  It was unlikely, t h e r e f o r e ,  t h a t  

any i n f a n t  who left h i e / h e r  p a r e n t  t o  exploke i n  the 

f a m i l i a r i z a t i o n  t r i a l  would be  hesitant t o  e x p l o r e  toys i n  the 

new location d u z i n q  t h e  test t r i a l ,  c o m p a r e d  t o  tbe novelty o f  

the t o t a l  e x p e r i m e n t a l  e n v i r o n m e n t ,  the r e l a t i v e  novelty of a 

l o c a t i o n  d u s i n q  t h e  test t r i a l  was m i n i a a i .  

While l o c a t i o n  chanqe d i d  a f f ec t  the b e b a v i o u r  of Hunter et  

a l 3 s  [in press) i n k e r r u p t e d  y r o u p ,  it was n o t  b y  a t t e n t u a t i n q -  

e x p l o r a t i o n .  T h e  infants i n  their i n t e r r u p t e d  group f i rs t  

e n t e r e d  the familiar  location i n  t h e  test t r i a l ,  r e q a r d l e s s  o f  

vhe ther  t h e  t o y s  t h e r e  were f ami l i a r  o r  novel, O v e r a l l ,  these  



i n f a n t s  e x p l o r e d  She faaai l iar  t o y s  more khen they were i n  t h e  

familiar l o c a t i o n  t h a n  uhen t h e y  were i n  t h e  novel l o ca t i on ,  It 

a p p e a r s  t h e n ,  t h a t  i f  e x p l o r a t i o n  of a s t i m u l u s  is interxupted 

before it is complete, l o c a t i o n  i s  a stronq cue i n  d e t e r r i u i n q  

future b e h a v i o u r ,  EJo siaailar l o c a t i o n  d e p n d e n c e  was shoarn by 

t h e  i n t e r r u p t e d  g r o u p  i n  the present s t u d y ,  The o n l y  effect of  

l o c a t i o n  i n  t h e  p r e s e n t  study was i n  t h e  siqnificant three- kay  

i n t e r a c t i o n  of f a m i l i a r i z a t i o n  time x  l o c a t i o n  x sex that was 

found  in t h e  a n a l y s i s  of l o o k i n q  time durinq the 20 second 

v i s i o n  a lone  period a t  t h e  b e q i n n i n q  of t h e  test t r i a l ,  The 

i n t e r a c t i o n  re su l t ed  from the @ale  infants s h o w i n q  c o n s i d e r a b l y  

q r ca t e r  s p a t i a l  o r i e n t a t i o n  than the females, The c o n s i s t e n t 1  y 

used l o c a t i o n  was a c u e ,  whereas t h e r e  was no  such consistcat  

effect  of location amonq t h e  female infants. 

Hale t e n d e n c y  toward qreater spatial o r i e n t a t i o n  h a s  been 

n c t e d  in older children, adolescents, a n 3  a d u l t s  fcf.  Haccoby 

and  J a c k l i n ,  I gTY) ,  It i s  possible, although not l i k e l y ,  t h a t  

such sex d i f f e r e n c e s  i n  s p a t i a l  o r i e n t a t i o n  vere e v i d e n c e d  ky 

i n f a n - t s  i n  t h e  &resent s t u d y ,  I t  s h o u l d  be noted that the 

m e a s u r e  of vision alone may not h a v e  been  a p p r o p r i a t e  f o r  t h e  

16- month-old infants, 

IYfcQuiston and Wachs (1979) found that i n f a n t s  of this aqe 

i n  an environment w i t h  no r e s t r i c t i o n s  on p l a y ,  no i n t e r f e r e n c e ,  

a n d .  v a r i e t y  i n  s t i m u l a t i o n ,  use v i s u a l l y  quided  m a n i p u l a t i o n  a s  

the d o m i n a n t  @ode of expforation, Very little v i s u a l  exploration 



is  l i k e l y  t o  o c c u r  s p o n t a n e o u s l y ,  The m e a s n r e  of v i s i o n  a lone  

was i n c l u d e d  because the s t u d y  was b a s e d  on H u n t e r  e t  a l ' s  t i n  

press )  methcdoloqy ,  Wh i f e  it is  p o s s i b l e  t h a t  their 12-month-old 

i n f a n t s  r e q u i r e d  t h e  20 second p e r i o d  t o  f u l l y  z e a i i z e  t h e  

r e l a t i v e  l o c a t i o n  o f  n o v e l  and  f a t a i l i a r :  toys,  it was observed 

t h a t  t h e  1 6 - m o n t h - o l d s  needed less time, H o s t  o f  the infants i n  

the p r e s e n t  study a p p e a r e d  t o  comprehend t h e  s i t u a t i o n  i n  the 

first f i v e  t o  t e n  seconds, and  spend the r e ~ a i n i n q  time 

wr iqql iaq i n  a n  attempt to free the 'mse ives  from t h e i r  parent's 

qrasp, T h u s ,  measurement was somewhat gross, a n d  t h e  o b t a i n e d  

i n t e r a c t i o n  map h a v e  b e e n  a s t i f a c t u a l ,  

f a  summary, 16-month-old i n E a n t s  who e x p l o r e  . a  s t i m u f u s  

u n t i l  aa i n d i v i d u a L l y  defined c r i t e z i o n  of h a b i u t a t i o n  i s  

a t t a i n e d  s u b s e q u e n t l y  p r e f e r  n o v e l  s t i m u l i .  The  a g o u n t  of 

f a m i l i a r i z a t i o n  time n e e d e d  for  h a b i t u a t i o n  d e p e n d s  on the 

r e l a t i v e  c o m p l e x i t y  of t h e  stimulus -- a  concept t h a t  can b e s t  

ke d e f i n e d  a s  an i n t e r a c t i o n  of s t i m u l u s  p r o p e r t i e s  a n d  t h e  . 

i n f a n t ' s  i ~ t f o r i u a t i o n  p z o c e s s i n s  a b i l i t y ,  I f  the i n f a n t  is q i v e n  

i n s #  f i c i e n t  e x p e r i e n c e  to  h a b i t u a t e  t o  a s t i m u l u s  t h a t  is 

c o m ~ l  ex r e l a t i v e  t o  the i n f a n t  # s  informatior;  p r o c e s s i a q  a k i l i t y ,  



a siqnificant preferexice for farni2iari.t y is shown, 

T h i s  stud p h a s  p r e s e n t e d  f u r t h e r  e v i d e n c e ,  theref ore, thaz  

rather t h a n  there b e i n q  a n  aqe ctf pzeference f o r  all t h i n q s  

fami l iar  followed a t  a Pater  aqe by preference for all thinqs 

novel, she f a m i l i a r - t o - n o v e l  sequence i s  more l i k e l y  to 

represent phases of a c q u a i n t a n c e  vith pf oper ties of an object 

as ,  t h r o u q h  exploratory play, it rnoves from being less and  less 

nove l  t o  f i n a l l y  b e i n q  familiar, L t  seems a p p r o p r i a t e ,  then, 50 

q i v e  e x p e r i e n t i a l  rather than e p i q e n e t i c  i n t e r p r e t a t i o n s  to 

Bunt*  s assertion t h a t :  

e n c o u n t e r s  with o b j e c t s ,  patterns,  persons a n d  places 
l e a d  to at tent iona l  preference for these f a ~ i l i a r  
o b j e c t s ,  pa t t e rns ,  etc, , before they lead to preference 
for u h a t  is u n f a a i l i a s  or n o v e l ,  (Hunt, 1970, p .  991 
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