
ASSESSMENT OF VISUAL DISCRIMINATION I N  

INFANTS: COMPARISON OF A CONDITIONING 

WTHOD WITH TRADITIONAL PREFERENCE 

METHODS 

b y  

E l i z a b e t h  A n n e  C u b i t t  

B.A.  H o n s . ,  U n i v e r s i t y  of B r i t i s h  C o l u m b i a ,  1965 

A T H E S I S  SUBMITTED I N  PARTIAL FULFILLMENT OF 

THE REQUIREMENTS FOR THE DEGWE O F  

MASTER OF ARTS 

i n  the D e p a r t m e n t  

of 

' Psychology 

@ E L I Z U E T H  ANNE CUBITT 

SIMON FRASER UNIVERSITY 

A u g u s t ,  1968 



EXAbIIKING COXMITTEE APPROVAL 

. . 
Dr. Jean Koepke 
Senior Supervisor 

Dr. L. M .  Kendall - 
Examining Committee 

Dr. R.  J .  C .  Harper 
Examining Commit tee 



PARTTAL COPYRIGIIT LICENSE 

I he reby  g r a n t  t o  Simon F r a s e r  U n i v e r s i t y  t h e  r i g h t  t o  lend 

my t h e s i s  o r  d i s s e r t a t i o n  ( t h e  t i t l e  of  which i s  shown below) t o  u s e r s  

o f  t h e  Simon F r a s e r  U n i v e r s i t y  L i b r a r y ,  and t o  make p a r t i a l  o r  s i n g l e  

c o p i e s  o n l y  f o r  s u c h  u s e r s  o r  i n  r e s p o n s e  t o  a r e q u e s t  from t h e  l i b r a r y  

of  a n y  o t h e r  u n i v e r s i t y ,  o r  o t h e r  e d u c a t i o n a l  i n s t i t u t i o n ,  on i t s  own 

b e h a l f  o r  f o r  one of i t s  u s e r s .  I f u r t h e r  a g r e e  t h a t  pe rmiss ion  f o r  

m u l t i p l e  copying of t h i s  t h e s i s  f o r  s c h o l a r l y  purposes  may be g r a n t e d  

b y  me o r  t h e  Dean of Graduate S t t ld ies .  It  is unders tood  t h a t  copying 

o r  p u b l i c a t i o n  of t h i s  t h e s i s  f o r  f i n a n c i a l  g a i n  s h a l l  n o t  be  a l lowed  

w i t h o u t  my w r i t t e n  pe rmiss ion .  

T i t l e  of T h e s i s / ~ i s s e r t a t i o n  : 

A u t h o r :  

( s i g n a t u r e  ) 

(name ) 

( d a t e )  



A b s t r a c t  

Tile ,u r2ose  of t h e  p r e s e n t  r e s e d r c h  was t o  deve lop  a con- 

d i t i o n i n g  p o c e d u r e  w i t h  .(:hich t o  a s s e s s  t h e  v i s u d l  d i s c r l x i n a -  

t i o x  z b i l i t y  of i n f a n t s ,  and  t o  c o n p r e  t h e  r e s u l t s  o f  t h i s  

method w i t n  t h o s e  o b t a i n e d  by t r a d i t i o n a l  v i s u a l  f i x a t l o n  

p r e f e r e n c e  methods,  

I n f a n t s  t w e l v e  weeks of  a g e  were  p r e s e n t e d  w i t h  b l a c k  and  

w h i t e  chcc!rerboard s t i m u l i  v a r y i n g  on a p h y s i c a l l y  g r a d e d  dimen- 

s i o n  from 4x4 t o  20x20 s q u a r e s ,  Each s t i m u l u s  w a s  p a i r e d  w i t n  a 

24x24 c h e c k e r b o a r d  and  measures  of  f i x a t i o n  t i m e ,  s p a n ,  and  

nunbe r  of l o o k s  were  r e c o r d e d  r e l a t i v e  t o  e a c h  s t i m u l u s .  

T h r e e  g r o u p s  of 2s were  t e s t e d  by t h e  v i s u a l  f i x a t i o n  p r e f e r -  

ence  p o c e d u r e s ,  I n  an e l f o r t  t o  e s z a b l i s h  a 7 r o c e d u r e  t h s z  was 

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

p r e s e n z a t i o n  t e c h n i q u e  w a s  v a r i e d  among t h e  g roups ,  The r e s u l t s  

i n d i c a t e d ,  however ,  t h a t  t h e  Groups d i d  n o t  d i f f e r  s i ~ n i f i c a t l y  

w i t h  r e s p e c t  t o  t h e  number of 2s e v i d e n c i n g  d i s c r i m i n ~ t i o c ,  

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

f i x a t i o n  t i n e  t o  one s 2 i m u l u s  of  a - a i r  by p r e s e n t i n g  c o n z i n g e n t  

v i s u a l  s t i m u l a t i o n  as a r e i n f o r c e r ,  w a s  shown t o  b e  e f f e c t i v e  

r e l a t i v e  t o  a c o n t r o l  ~ x o c e d u r e  i n  which no r e i n l o r c e n e n t  w a s  

a d m i n i s t e r e d ,  I n  cor .par i son  w i t h  t h e  v i s ~ a i  f i x a t i o n  p r e f e r e n c e  

p r o c e d u r e ,  t h e  e ~ ~ ~ e r i r n e n t a l  p r o c e d u r e  w a s  c o n s i s - " e n t l y  s u - e r i o r  

i n  , , r c v i d i n g  e v i d e n c e  of d i s c r i m i n a t i o n  by i n d i v i d u a l  - Ss .  I n  

coz i s s r i sons  w i t h  t h e  c r i t e r i o n  p r e f e - e n c e  y r o c e d u r e ,  a m d i f i e d  

p r e f e r e r - c e  p r o c e d u r e ,  t h e  e x , e r i m e n t a l  , r o c e d u r e  was u s u a l l y  



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

of i n c i v i d u a l  2s.  

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

i n a i c a t e d  t h a t  i n f a n t s  t w c l v e  weeks of  a c e  ~ o s t  p r e f e r r e d  a 

10x10 c n e c k e r b o a r d  s t i m u l u s .  These  r c s u l t s  ;.lere r e l a t e d  t o  a 

t h e o r y  of  s t i m u l u s  s e l e c t i o n  pro;,osed by Dernber and  E a r l .  30th 

;he c y i t e r i o n  p r e f e r e n c e  p r o c e d u r e  f o r  g r o u j s  of  g s ,  a n c  t h e  

e x 2 e r i n e n t a l  2 r o c e d u r e  f o r  i n d i v i d u a l  gs, i n d i c a t e d  t n a t  t h e  twe lve -  

week-old i n f a n t s  c o u l d  d i s c r i m i n a t e  t h e  16x16 from t h e  24x24 

checke rboa rd .  2 



T a b l e  o f  C o n t e n t s  

?age 

I n t r o d u c t i o n  ............................................ 1 

2 e s u l t s  ................................................. 26 

D i s c u s s i o n  ........................................... 7 1  

3 i b l i o g r a 2 h y  ............................................ 83 

A?pendices ............................................... 87 



Cki - squa re  a n a l y s e s  of ilu~iilber of  e q e r i -  
r cen ta l  - S s  n e e t i n 6  d i f  f e r e i i t i a l - f  i x s t i o n  
c r i t e r i o n  on each  s ; i n u i u s  p e i r  v e r s x s  
nu~:lber i n  each  o t h e r  g roup  z e e t i n g  - t - t e s t  
criterion w i t h  r c s ~ e c t  t o  number of  l ooks . .  47  

- .  . - G a l e  . ,. VIII Chi - squa re  a n a l y s e s  of nunber  of  e x s e r i -  

~ e n t a l  - 2s m e e t i n g  d i f f e r e n t i a l - f i x a t i o n  
c r i t e r i o n  oc s u c c e s s l v c  s t i m u l u s  p a i r s  
v e r s u s  nunber  i n  each  o2;ker S roup  a e e t l n g  
t - t e s t  c r i t e r i o n  v;ith ~ e s p c c t  to a n y  - 
-,- p , e f e r e n c e  - s e a s u r e  ........................ 55 





X g c r e  3 

F i g u r e  4 

F i g u r e  5 

F i g u r e  6 

F i g u r e  7 

P r o p o r t i o n  05 kn c2ch ;:roup z e c t i n z  
L i f  ferentisl-fL:,rrttio.? criCeerion on each 

.................................. s t i ~ u l u s  ?air 

T r o p o r r i o n  oC e:.~cri:.:c:::tl r x c t i n r :  
Z i f f c r e n t i a l - f i x a t i o n  c r i t e r i o s  r e l a t i v e  t o  
p r o p o r t i o n  o f  5 s  i n  o :Lr  g roups  m e t i n g  t- 

, . t e s t  c r i t e r i o n  of f i x a c i o n  t ime . . .  ............. 
Pro?or t io r ,  o f  e x ? ~ r i i ? e n r a l  2s x c e t i n g  
d i f f e r e n t i a l - f L x ~ t i o n  c r L t e r i o n  r e l a r i v e  t o  
p r o p o r t i o n  o f  5 s  I n  o t h e r  g-roups c e e t i n g  t- 
t e s t  c r i t e r i o n  o f  spa?... . . . . . . . . . . . . . . . . . . . . . .  j ,. 

P r o p o r t i o n  o f  e x p c r i : x n t a l  2s n e e t i n g  
d i f f e r e n t i a l - f i x t i t i o n  c r i t e r i o n  r e l a t i v e  t o  
p r o ? o r t i o n  of 3s i n  o t h e r  groups  m e t i n g  t h e  
t - t e s t  c r i t e r i o n  of nmber  o f  looks. . . . . . . . . . . . .  ., - 
-:. * L L ~  p r o p o r t i o n  o f  e x ~ e r i n e n t a l  2s m c e t i ~ g  

d i f f e r e n t i a l - f  i x a t i o n  c r i t e r i o n  r e l a t i v e  t o  
p r o p o r t i o n  o f  2s i n  o t h e r  groups  n e e t i n g  t- 
t e s t  c r i t e r i o n  on any p r e f e r e n c e  measure. .  ...... 4.1 

P r o p o r t i o n  o f  2s i n  each group n e e t i n g  
d i f f e r e n t i a l - f i x a t i o n  c r i t e r i o n  on 2 ,  3 
arid 4 s u c c e s s i v e  s t i n u l u s  p a i r s  ................ 52 

P r o p o r t i o n  of e x p e r i c z n t a l  2s. ~ e e t i n g  t h e  
d i f f e r e n t i a l - f i x a t i o n  c r i t e r i o n  on 2 ,  3 and  
4 s u c c s s s i v e  s t i n u l u s  p a i r s  r e l a t i v e  t o  
p r o p o r t i o n  i n  o t h e r  groups  meet ing t - tes t  ........... c r i t e r i o n  on any p r e f e r e n c e  measure.. 54 

P r o 2 o r t i o n  o f  2s i n  each group meet ing 
d i f  f e r e n t i a l - f i x a t i o n  c r i t e r i o n  on n u l t i p l e  
s t i n u l u s  p a i r s  i r r e s p e c t i v e  o f  ordcr. . . . . . . . . . . .  5 ;  

P r o p o r t i o n  o f  experi;r,er.;al 2s meet ing  
d i f  f e r e n t i a l - f i x a t i o n  c r i t e r i o n  on m u l t i p l e  
s c i n u l u s  p a i r s  r e l a t i v e  t o  p r o p o r t i o n  o f  2s 
i n  o t h e r  groups  x c e t i n g  t - tes t  c r i t e r i o n  on 
any p r e f e r e n c e  nessure.......................... L. 

P e r c e n t  age o f  t ime  f i x a t i n g  each s t i m u l u s  
r e l a t i v e  t o  t o t a l  t i r e  f i x a t i n g  b o t h  s t i n u l i  
of each  p a i r  f o r  group A. . . . . . . . . . . . . . . . . . . . . . . .  U . :  



- > <*zc 

~i , -. c- ., 1 ?ercer,ta,.;c o l  t l t c  fL:.:c::i.n.: 22ch ctinul~s 
ri,lz=ivi: t o  totai ,-.:,-..  LA...^: &L:.:L:~X?; .c. ~ G L ! ?  s ~ i x d i  

of e-ch p ~ . L r  f o r  c r i t ~ r l o n  ?reference group ....... . 

.7. 

2 . 2  2 lican f i x a t i o n  t i r x  o f  ~ : ~ z  c e n t r a l  group 
averaged i n  blocics  o f  li; trials t o  ezch 
s t i x u l u s  of  esci; p2.i r . . .  .......................... , ,  6 

". 
I ,  7 ,.-- , A,,,,c 1 3  ?k:in f i x a t i o n  tiir.2.: of c r i t e r i e n  p re fe rencz  

Sroup avcrzged i n  Sloc!<s o f  5 triais t o  each 
s t i m u l u s  o f  t h e  p ~ i r  .............................. u ,I 



L i s t  o f  Appendices  

T a b l e  1 D i f f e r e n t i a l - f i x a t i o n  c r i t e r i o n :  
number of  t e s t  t r ia ls  t o  c r i t e r i o n  
o r  maximum number of t e s t  t r ials  
f o r  each  expc r i rnen ta l  on e a c h  p a i r  
o f  s t i m u l i  ............................. 

T a b l e  2 D i f f e r e n t i a l - f i x a t i o n  c r i t e r i o n :  
number of t r i a l s  t o  c r i t e r i o n  o r  
maximum number of  ti>isls f o r  each  
c r i t e r i o n  p r e f e r e n c e  on e a c h  p a i r  
o f  s t i m u l i  89 ............................. 

T a b l e  3 D i f f e r e n t i a l - f i x a t i o c  c r i t e r i o n :  
number of t e s t  t r i a l s  t o  c r i t e r i o n  
o r  maximum number of  t r ials f o r  each  
c o n t r o l  ( t e s t )  2 on each  p a i r  o f  
s t i m u l i  4 0 ................................ 

T a b l e  4 D i f f e r e n t i a l - f i x a t i o n  c r i t e r i o n :  
number of t r ia ls  t o  c r i t e r i o n  o r  
maximun number of trials f o r  e a c h  
c o n t r o l  (20) 5 on each  p a i r  o f  
s t i m u l i  3 1 ................................ 

T a b l e  5 D i f f e r e n t i a l - f i x a t i o n  c r i t e r i o n :  
number of t r i a l s  t o  c r i t e r i o n  on 
each  s t i m u l u s  p a i r  f o r  t h o s e  2s 
i n  S t u d y  A ,  B ,  and  C m e e t i n g  
c r i t e r i o n  9 2 ............................... 

Appendix B 

T a b l e  1 The - t - t e s t  c r i t e r i o n :  5s i n  S t u d y  A and 
B m e e t i n g  c r i t e r i o n  on each  s t i m u l u s  p a i r  
w i t h  r e s p e c t  t o  f i x a t i o n  t i n e  (FYI, s p a n  
(s) o r  number of l o o k s  (NL). '1 4 ............. 

T a b l e  2 The t - t e s t  c r i t e r i o n :  5s i n  S t u d y  C 
(?{=lo) m e e t i n g  c r i t e r i o n  on each  s t i x - i l u s  
p a i r  w i t h  r e s p e c t  t o  f i x a t i o n  t i n e  (FT), 
s p a n  ( s ) ,  o r  number of  loolcs (KL) ........ 9 5 

T a b l e  3 The - t - t e s t  c r i t e r i o n :  c r i t e r i o n  p r e f e r -  
e n c e  5 s  m e e t i n g  c r i t e r i o n  on e z c h  
s t i m u l u s  p a i r  w i t h  r e s p e c t  t o  f i x a t i o n  
t i m e  (FT), s p a n  ( S )  o r  number of  l o o k s  
(NL), computed o v e r  i n d i c a t e d  n u r h e r  of  
trials....................-.............. 3 6 



Page 

T a b l e  5 

Appendix C 

T a b l e  1 

T a b l e  2 

Appendix D 

T a b l e  1 

T a b l e  2 

Appendix E 

~ p p e n d i x  F 

The - t - t e s t  c r i t e r i o n :  c o n t r o l  ( 2 ~ )  2s 
n e e t i n g  c r i t e r i o n  on each  s t i m u l u s  p a i r  
w i t h  r e s p e c t  t o  f i x a t i o n  t i m e  (?'la), s p a n  
(S), o r  nurnbcr of  l o o k s  (XL), c o a ; ~ u t e d  .............. o v e r  i n d i c a t e d  number of  trials 97 

The t - t e s t  c r i t e r i o n -  c o n t r o l  ( a l l )  2s 
m e e t i n g  c r i t e r i o n  on each  s t i m u l u s  p a i r  
w i t h  r e s p e c t  t o  f i x a t i o n  t i n e  (~ ' i ' ) ,  s p n  
( s ) ,  o r  number of  l o o k s  ( l i L ) ,  c o m p t e d  
o v e r  i n d i c a t e d  number of  t r ia ls  98 .............. 

Number of  v i s u a l  f i x a t i o n  p r e f e r e n c e  2s 
m e e t i n g  t h e  t - t e s t  c r i t e r i o n  on each  p s i r  
o f  s t i m u l i  w i t h  r e s p e c t  t o  e a c h  p r e f e r e n c e  
measure  .....................-...........,...100 

Number of  v i s u a l  f i x a t i o n  p r e f e r c n c e  -s 
m e e t i n g  t h e  d i f f e r e n t i a l - f i x a t i o n  c r i t e r i o n  
on e a c h  o f  ?.air o f  s t i n u l i  . . . . . . . . .~ . . . .~ , . . .101  

Ch i - squa re  a n a l y s e s  o f  number o f  c r i t e r i o n  
p r e f e r e n c e  v e r s u s  number of  v i s u a l  f i x a t i o n  
p r e f e r e n c e  2s m e e t i n g  L - t e s t  c r i t c ~ i o n  w i t h  
r e s p e c t  t o  each  p r e l e r e n c e  neLsure  o r  each  
s t i m u l u s  p a i r  10 3 ................................. 
Ciii-scr_uare anal:rses of  number of  c r i t e r i o n  
p r e f e r e n c e  v e r s u s  nunber  of  v i s u a l  f i x a t i o n  

~ ~ x a t i o n  p r e f e r e n c e  5s m e e t i n g  d i f f e r e n t i a l -  " '  

c r i t e r i o n  on each  s t i m u l u s  p a i r  10 4 .............. 
Number o f  2s i n  S t u d y  A, B ,  and  C mee t ing  
d i f f e r e n t i a l - f i x a t i o n  and  L - t e s t  c r i t e r i a  
on s u c c e s s i v e  and  m u l t i p l e  s t i m u l u s  ;;airs .,.. 10 5 

S i g n i f i c a n t  - t t e s t s  ( p < , 0 5  two l a i l e d j  o f  
p o u p  p r e f e r e l ~ c c s  on e j c h  s t i m u l u s  ?air  
w i t h  r e s p e c t  t o  f i x a t i o n  t i m e  (3'5'1, s p a n  
( s ) ,  o r  number o f  l o o k s  ( ~ L )  106 ................. 
Kunber of  3s i n  each  p r e f e r e n c e  g r o u p  n e e t i n g  
t - t e s t  c r i t e r i o n  w i t h  r e s p e c t  t o  ezch  n e a s u r e  - 
on a t  b t  one s t i m u l u s  p a i r  .................. 107 



Acknowledgments 

The au thor  wishes  t o  express  her  s i n c e r e  a p p r e c i a t i o n  t o  B r .  

E l i no r  Ames f o r  hc r  guidance and a s s i s t a n c e  i n  t h e  i n i t i a l  

f o r n u l a t i o n  of t h e  problem and t h e  beginning s t a g e s  of t h e  r e sea rch ,  

and t o  D r .  Jean Koepke f o r  assuming t h e  supe rv i s ion  of t h e  ~ r o j e c t ,  

f o r  he r  h e l p  i n  developing an e f f e c t i v e  cond i t i on ing  procedure,  

and f o r  he r  h e l p  i n  p r epa ra t i on  of t h e  t h e s i s .  

Thanks a r e  a l s o  due t o  D r .  Lorne Kendal l ,  and D r .  Eob Harper 

f o r a t h e i r  h e l p f u l  comments and c r i t i c i s m s  as t h e . r e s e a r c h  developed, 

and t o  D r .  Ray Koopman f o r  h i s  c o n s t r u c t i v e  c r i t i c i s m s  o f  t h e  

s t a t i s t i c s .  2 

I n  a d d i t i o n ,  a p p r e c i a t i o n  is  extended t o  Pxs. P a t s i e  Barnes 

f o r  t h e  t ime s h e  spen t  as a second obse rve r ,  t o  D r .  J ane  I n g l i n g  

f o r  h e r  c a r e f u l  p e r u s a l  of t h e  composit ion of t h e  t h e s i s ,  t o  Krs. 

X .  Iiay, Plrs. K. Muirhead and M r .  Franz Vanlakerveld f o r  working 

under p r e s su re  of t ime t o  comy:lete t yp ing  and graphs ,  and t o  my 

husban, I a n ,  f o r  an innumerable l ist  of a s s i s t a n c e s .  

The r e s e a r c h  of t h i s  t h e s i s  was su2;orted by USPHS Grant 

Ro. 5 201 11~01899, and by Simon F ra se r  Un ive r s i t y  P r e s i d e n t ' s  a e sea rch  

Gran ts ,  Nos. 709-010 and 709-019. 

x i i  



I n t r o d u c t i o n  

The purpose of t h e  p r e sen t  s t udy  w a s  t o  develop an operan t  

cond i t i on ing  procedure  wi th  which t o  a s s e s s  t h e  d i s c r imina t i on  

a b i l i t y  of i n f a n t s ,  The u s e f u l n e s s  of t h i s  index of d iscr imina-  

t i o n  w a s  i n v e s t i g a t e d  by comparing i t  w i t h  t r a d i t i o n a l  v i s u a l  

f i x a t i o n  p r e f e r ence  methods. These l a t t e r  employ a spontaneous 

measure of p r e f e r ence  which h a s  been widely used i n  study-  

i n g  i n f anks '  pe rcep t ion ,  The two methods were compared wi th  

r e s p e c t  t o  t h e  number of i n d i v i d u a l  2s evidencing d i s c r i m i n a t i o n  

a t  vary ing  degrees  of s t imu lus  d i f f e r ence .  

I n v e s t i g a t o r s  s t udy ing  i n f a n t  pe r cep t i on  have r e l i e d  mainly 

on spontaneous behav io ra l  measures t o  p rov ide  in format ion  about 

t h e  i n f a n t ' s  d i s c r i m i n a t i o n  a b i l i t i e s ,  The list of response  

measures i s  ingen ious ,  cons ide r ing  t h e  l i m i t a t i o n  of t h e  i n f a n t ' s  

r e p e r t o i r e ,  and has  inc luded  i n  a d d i t i o n  t o  v i s u a l  f i x a t i o n ,  t h e  

most widely used measure, such i n d i c e s  as suck ing  (Bronsch te in ,  

Antonova, Kamenetskaya, Luppova, & Sytova,  19581, s m i l i n g  and 

v o c a l i z a t i o n s  (Kagan, Hen-Tor, Levine,  & Lewis, 1966) ,  a c t i v i t y  

l e v e l ,  h e a r t  r a t e  and r e s p i r a t i o n  (Lewis, Kagan, & K a l a f a t ,  1966) ,  

r e f l e x i v e  eye movements (Gorman, Cogan, & G i l l i s ,  19571, XRG and 

EZG reco rd ings  ( s e e  Hershenson, 1967)-  

S t a p l e s  (1932) f i r s t  used v i s u a l  f i x a t i o n  i n  s t udy ing  p re f e r -  

ence f o r  co lours .  The p o t e n t i a l  u se fu lnes s  of t h e  method was no t  

recognized  however, u n t i l  Fan t z  (1956) demonstrated t h e  f e a s i b i l i t y  

of u s i n g  it as an o b j e c t i v e  method wi th  which t o  s t udy  t h e  percep- 



t u a l  a b i l i t i e s  of chimpanzees, and subsequent ly ,  of i n f a n t s  (Fan t z ,  

1958).  S ince  t hen ,  t h e  v i s u a l  f i x a t i o n  p r e f e r ence  method, as i t  

has  come t o  be c a l l e d ,  has  been t h e  most f r e q u e n t l y  used v e h i c l e  

f o r  r e s e a r c h  i n  i n f a n t  percep t ion .  I t  has  been used t o  s t udy  

p a t t e r n  pe rcep t i on  (Fan t z ,  1958,  1963; Spea r s ,  1964; Lewis, Meyers, 

& Kagan, 19631, complexity (Ber lyne,  1958; Brennan, Ames, & ilioore, 

1966; Thomas, 1965; Hershenson, 1965) ,  b r i g h t n e s s  d i s c r i m i n a t i o n  

( ~ e r s h e n s o n ,  1964; Berlyne,  19581, a c u i t y  ( ~ a n t z  & Ordy, 1959; 

Fan t z ,  Ordy, & Udelf ,  1962) ,  movement pe r cep t i on  ( ~ i l f e n  & Ames, 

1964; Ames & S i l f e n ,  1965) ,  depth  pe rcep t i on  (Fan t z ,  19611, and 

t h e  e f f e c t  of nove l  s t i m u l a t i o n  ( ~ a n t z ,  1964; Caron & Caron, 1968; 

Saayman, Ames, & Moffe t t ,  1964) .  

When t h i s  method is used,  conc lus ions  r ega rd ing  t h e  i n f a n t ' s  

behavior  depend on whether o r  no t  he responds d i f f e r e n t i a l l y  t o  

t h e  s t i m u l i  p resen ted .  I f  an  i n f a n t  f i x a t e s  s i g n i f i c a n t l y  l onge r ,  

o r  more f r e q u e n t l y ,  on one of two s t i m u l i ,  he  is  s a i d  t o  p r e f e r  

t h a t  s t imu lus  and a l s o  t o  be a b l e  t o  d i s c r i m i n a t e  i t  from t h e  

o the r .  I f  he l o o k s  equa l l y  a t  both ,  he i s  s a i d  t o  have no p r e f e r -  

ence. However, s i n c e  l a c k  of p r e f e r ence  does no t  n e c e s s a r i l y  

i n d i c a t e  l a c k  of d i s c r i m i n a t i o n ,  an equa l  look ing  t ime does no t  

p rov ide  c l e a r  in format ion  r ega rd ing  an i n f a n t ' s  a b i l i t y  t o  d i s -  

c r imina te .  Thus, i n v e s t i g a t o r s  concerned w i t h  i n f e r e n c e s  regard-  

i n g  t h e  d i s c r i m i n a t i o n  a b i l i t i e s  of i n f a n t s  have of n e c e s s i t y  

been concerned w i t h  f a c t o r s  i n f l u e n c i n g  t h e  emergence of p r e f e r -  

ences. 

Af t e r  i n i t i a l  f i n d i n g s  i n d i c a t e d  t h a t  i n f a n t s  p r e f e r r e d  t o  

f i x a t e  p a r t i c u l a r  p a t t e r n s ,  i n v e s t i g a t o r s  became i n t e r e s t e d  i n  

t h e  de te rminan ts  of t h e s e  p re fe rences .  Complexity w a s  one of t h e  



dimensions hypothesized t o  mediate p r e f e r ences  (Hershenson,  1964; 

Hershenson, Funsinger, & Kessen, 1364; Brennan, h e s ,  & Koore, 

1966; Thomas, 1965; Ber lyne,  1958; Spea r s ,  1964). The f i r s t  few 

i n v e s t i c a t n o n s  of complexity sugges ted  t h a t  i n f a n t s  p r e f e r r e d  t o  

l ook  a t  t h e  more complex of two p a t t e r n s ,  bu t  t h i s  conc lus ion  had 

t o  be q u a l i f i e d  when Hershenson (1964) r e p o r t e d  t h a t  newborns 

p r e f e r r e d  t h e  l e a s t  complex ( a s  def ined  by fewer squa re s )  of a 

s e r i e s  of checkerboard p a t t e r n s .  

I n  an a t t empt  t o  r e c o n c i l e  t h e s e  f i n d i n g s ,  Brennan, -- e t  a 1  

(1966) ,  i n v e s t i g a t e d  t h e  e f f e c t  of age on p r e f e r ences  f o r  b lack  

and whi te  checkerboard s t i m u l i  d i f f e r i n g  i n  complexity,  a s  def ined  

by number of squa re s  vary ing  from 2x2 t o  24x24. They found t h a t  

p r e f e r ences  f o r  t h e s e  s t i m u l i  changed from t h e  l e a s t  complex a t  

t h r e e  weeks t o  t h e  most complex a t  f o u r t e e n  weeks of age. 

Ames (1966) a t t empted  t o  account  f o r  t h i s  change of  p re fe rence  

w i t h  age,  i n  terms of t h e  t heo ry  of s t imu lus  s e l e c t i o n  proposed 

by 3ember & E a r l  (1957) and E a r l  (19611, as w e l l  as by Sacke t t  

(1965) i n  what he  c a l l e d  complexity dissonance p r e f e r ence  hypo- 

t h e s i s .  B a s i c a l l y  t h e s e  t h e o r i e s  s t a t e  t h a t ,  i n  a f r e e  choice  

s i t u a t i o n ,  r e sponses  t o  s t i m u l i  a r e  determined by t h e  conp lex i t y  

of t h e  s t i m u l i  and t h e  com2lexity of t h e  i nd iv idua l .  J u s t  as a 

s t i m u l u s  has  a complexity l e v e l ,  each i n d i v i d u a l  has  a psycholog ica l  

complexity l e v e l  depending on h i s  p a s t  exper ience  wi th  s t i m u l i .  

H i s  "capaci ty"  f o r  any p a r t i c u l a r  s t imu lus  is  termed h i s  " i d e a l  

complexity". He p r e f e r s  ( w i l l  g i v e  maximum response  t o )  a 

s t i m u l u s  of complexi ty  s l i g h t l y  g r e a t e r  than  h i s  i d e a l  l e v e l ,  Such 

a s t i m u l u s ,  op t ima l ly  more complex than  t h e  i d e a l ,  i s  c a l l e d  t h e  



pacer .  For a g iven  S t h e  i d e a l  complexity l e v e l ,  as w e l l  as t h e  - 
complexity of t h e  pacer  s t i m u l u s ,  i n c r e a s e s  wi th  experience.  

Thus, t h e  f i n d i n g  t h a t  developing i n f a n t s  p r e f e r  i n c r e a s i n g l y  

more complex s t i m u l i  could be explained i n  terms of an  i d e a l  

complexity l e v e l  and pacer  s t imu lus  which i n c r e a s e  wi th  exper ience 

o r  age  (Ames, 1966).  Furthermore,  t h e  t heo ry  proposes t h a t  on a  

unidimensional  complexity continuum, responses  t o  s t i m u l i  o t h e r  

t h a n  t h e  pacer  would be expected t o  decrease  wi th  t h e i r  d i s t a n c e  

from t h e  pacer.  Th i s  is  e x a c t l y  t h e  f i n d i n g  r e p o r t e d  by Brennan 

e t  (1966) f o r  groups of i n f a n t s  t h r e e ,  e i g h t ,  and fou r t een  - 
weeks of  age. 

The i m p l i c a t i o n s  of t h i s  t heo ry  a r e  important  i n  cons ide r ing  

t h e  u s e f u l n e s s  of p r e f e r ence  measures as i n d i c e s  of d i s c r imina t i on .  

For one t h i n g ,  t h e  theory  i m p l i e s  t h a t  wh i l e  a younger i n f a n t  might 

respond d i f f e r e n t i a l l y  t o  a g iven  p a i r  of  s t i m u l i ,  an  o l d e r  i n f a n t  

w i th  an i d e a l  complexity l e v e l  beyond e i t h e r  of t h e  s t i m u l i  might 

not .  Thus, t h e  paradox could a r i s e  i n  which an o l d e r  i n f a n t  

having no p re f e r ence  f o r  s t i m u l i  l e s s  complex than  h i s  i d e a l  l e v e l  

would i n d i c a t e  no d i s c r i m i n a t i o n  of s t i m u l i  which would be d i s -  

c r imina ted  by younger i n f a n t s .  Exact ly  t h i s  paradox occur red  i n  

a s tudy  by Brennan (1965): three-week-old i n f a n t s  p re fe renced ,  

and t h u s  d i s c r imina t ed  a 2x2 from an 8x8 checkerboard,  whi le  

five-week-olds d i d  n o t ;  eight-week-old i n f a n t s  d i s c r imina t ed  an 

8x8 from a 24x24 checkerboard,  whi le  ten-week-olds d i d  not .  

A second paradox impl ied  by t h e  t heo ry  i s  t h a t  i f  s t i m u l i  

e q u i d i s t a n t  on e i t h e r  s i d e  of t h e  pacer were p r e sen t ed ,  p r e f e r -  

ences  f o r  t h e  two would be equa l ,  t h u s  p rov id ing  no i n d i c a t i o n  of 



d i sc r imina t i on .  However, i f  e i t h e r  s t imu lus  were p resen ted  i n  

combination w i th  t h e  pacer  s t imu lus ,  p r e f e r ence  f o r  t h e  pacer  

would provide evidence of d i s c r imina t i on .  Pa radox ica l l y  then ,  

p r e f e r ence  measures would i n d i c a t e  t h a t  a sma l l  d i f f e r e n c e  between 

two s t i m u l i  cou ld  be d i sc r imina ted ,whi le  a l a r g e r  d i f f e r e n c e  could 

not .  I n  l i n e  w i t h  t h i s  p r e d i c t i o n ,  Hershenson -- e t  a 1  (1964) found 

t h a t  newborns d i f f e r e n t i a t e d  between a f i v e - t u r n  and a  t en - tu rn  

f i g u r e ,  bu t  d i d  no t  d i f f e r e n t i a t e  a f i v e - t u r n  from a twenty-turn 

f i g u r e .  

Thus, both  t h e  t heo ry  of s t imu lus  s e l e c t i o n  and t h e  d a t a  

suppo r t i ng  i t  ( f o r  a d d i t i o n a l  conf i rmat ion  s e e  Saclcett ,  1965, 1966) 

sugges t  t h a t  t h e  t r a d i t i o n a l  v i s u a l  f i x a t i o n  p r e f e r ence  methods are 

s e v e r e l y  l i m i t e d  i n  t h e i r  u s e f u l n e s s  f o r  i n v e s t i g a t i n g  t h e  d i s -  

c r im ina t i on  a b i l i t i e s  of i n f a n t s .  Furthermore,  t h e  t heo ry  was 

designed t o  p r e d i c t  t h e  p r e f e r ence  behavior  of i n d i v i d u a l s ,  bu t  

d e s p i t e  t h i s  h a s  seldom been a p p l i e d  t o  t h e  behavior  of i n d i v i d u a l  

i n f a n t s .  I n d i v i d u a l  r e s u l t s  may be more v a r i a b l e  than  t h e  group 

r e s u l t s  c i ted ,and t h u s  i n t r o d u c e  an even g r e a t e r  u n p r e d i c t a b i l i t y  

i n t o  t h e  sugges ted  outcomes. 

The methodological  problem of t h e  d i f f e r e n c e  between p re f e r ence  

f o r  s t i m u l i  and d i s c r i m i n a t i o n  of s t i m u l i  ha s  been d i s cus sed  a t  

l e n g t h  i n  t h e  t h e o r e t i c a l  papers  of I rwin  (19581, and i n  d i s cus s ion  

of t a s t e  pe r cep t i on  i n  t h e  ra t  by Young (1966, 19681.. Although 

concep tua l l y  t h e s e  w r i t e r s  d i s t i n g u i s h  p r e f e r ence  and discr imina-  

t i o n  i n  s l i g h t l y  d i f f e r e n t  ways, both  a g r e e  t h a t  t h e  most e f f e c t i v e  

way t o  t e s t  f o r  d i s c r i m i n a t i o n  by i n d i v i d u a l  s u b j e c t s  is by means 

of  an operan t  cond i t i on ing  technique.  Young suppor t s  t h i s  con- 



t e n t i o n  by i n d i c a t i n g  t h a t  t h e  lowest  t h r e sho lds  f o r  t a s t e  per- 

cep t ion  i n  t h e  r a t  a r e  ob ta ined  by operan t  condi t ion ing  procedures  

r a t h e r  than  by spontaneous p re fe r ence ,  o r  motivated p re fe r ence  

procedures  . 
Since  operan t  condi t ion ing  procedures  a r e  cons idered  more 

s e n s i t i v e  than any o t h e r  procedures ,  i nc lud ing  spontaneous p re f -  

e r ence  procedures ,  t h e  purpose of t h i s  s t udy  was t o  develop an 

operan t  condi t ion ing  procedure and t o  e v a l u a t e  i t  r e l a t i v e  t o  t h e  

t r a d i t i o n a l  v i s u a l  f i x a t i o n  p re fe rence  procedure.  The e v a l u a t i o n  

would i nvo lve  comparing d i s c r i m i n a t i o n  evidenced when i n f a n t s  were 

t e s t e d  on a certain set  of  s t i m u l i  w i t h  t r a d i t i o n a l  v i s u a l  f i xa -  

t i o n  procedures ,  as opposed t o  when t e s t e d  on t h e  same set  of 

s t i m u l i  w i t h  an operan t  cond i t i on ing  procedure.  

The set  o f  s t i m u l i  and age of i n f a n t  used i n  t h e  p r e s e n t  s tudy  

were chosen i n  l i g h t  o f  p r e d i c t i o n s  and f i n d i n g s  r e l a t i v e  t o  t h e  

Dember and E a r l  theory  of s t imu lus  s e l e c t i o n .  The f i nd ings  of  

Brennan, A m e s ,  and Moore (1966) suppor t  t h e  theory ,  i n d i c a t i n g  t h a t ,  

as a group, i n f a n t s  e i g h t  weeks o l d  p r e f e r r e d  an 8x8 checkerboard 

s t imu lus  t o  a 24x24 checkerboard, wh i l e  a t  f ou r t een  weeks, i n f a n t s  

p r e f e r r e d  t h e  24x24 checkerboard. These r e s u l t s  expla ined  i n  

terms of t h e  t heo ry ,  sugges t  t h a t  a t  twelve weeks t h e  pace r ,  and 

p r e f e r r e d  s t i m u l u s ,  should  l i e  between t h e  8x8 and 24x24 checker- 

board p a t t e r n s .  I n  a d d i t i o n ,  i t  would be  expected t h a t  p r e f e r ence  

f o r  o t h e r  s t i m u l i  would vary d i r e c t l y  w i t h  t h e i r  d i f f e r e n c e  from 

t h e  pace r  s t imulus .  Thus, i n f a n t s  were t e s t e d  a t  twelve weeks of  age 

w i th  checkerboard p a t t e r n s  varying i n  number o f  squares .  

~ n f a n t s  t e s t e d  according t o  v i s u a l  f i x a t i o n  p re fe rence  pro- 



cedures  were p r e sen t ed  wi th  n i n e  checkerboard s t i m u l i  va ry ing  

from 4x4 t o  24x24 squares .  Because i t  would be i m ? o ~ s i b l e  t o  

p a i r  each s t imu lus  wi th  every o t h e r  s t imu lus  dur ing  t h e  l i m i t e d  

t ime w i t h i n  which i n f a n t s  remain t e s t a b l e ,  each checkerboard 

p a t t e r n  w a s  p a i r e d  wi th  t h e  24x24 p a t t e r n  i n  o rder  t o  provide a 

connon b a s i s  f o r  comparison. 

Operant Condi t ion ing  Procedure 

Following L i p s i t t t s  chap t e r  i n  Advances i n  Chi ld  Develo?ment 

and Behavior (19631, which i n d i c a t e d  t h a t  operan t  cond i t i on ing  

w a s  f e a s i b l e  w i t h  young i n f a n t s ,  a l a r g e  number of r e s e a r c h  papers  

have been publ i shed  which suppor t  h i s  f i nd ings .  S~iith newborns, 

operan t  cond i t i on ing  procedures  have been s u c c e s s f u l  i n  e s t a b l i s h -  

i n g  head turn ing  (S ique land  & L i p s i t t ,  19661, and non -nu t r i t i ve  

suck ing  ( S t e r n  & J e f f r e y ,  1965).  With i n f a n t s  between two and 

one-half  t o  f o u r  and one-half months, ope ran t  cond i t i on ing  has  

been e s t a b l i s h e d  w i t h  r e s p e c t  t o  suck ing  by Siqueland (1964, 1967) 

and Bower (19671, head turn ing  by Bower (1965, 1966) and Caron (1967) ,  

s m i l i n g  by B r a c k b i l l  (19581, v o c a l i z a t i o n s  by Rheingold,  Gewirtz 

& Ross (19591, and Keisberg (19631, and v i s u a l  f i x a t i o n  by Xatson, 

(1965, 1966). A more ex t ens ive  summary i n c l u d i n g  r e s e a r c h  wi th  

o l d e r  i n f a n t s  can be found i n  Horowitz (1968).  

While t h e  number of s t u d i e s  demonstra t ing mod i f i ca t i on  of 

behavior  through operan t  cond i t i on ing  has  been l a r g e ,  few have been 

concerned wi th  u s i n g  t h e  cond i t i on ing  method t o  i n v e s t i g a t e  d i s -  

c r im ina t i on  a b i l i t i e s .  Only two of t hose  s t u d i e s  c i t e d  above could 



be cons idered  t o  f a l l  i n t o  t h e  l a t t e r  ca tegory:  Bower (1965, 

1966) t r a i n e d  i n f a n t s  t o  make a head turn ing  response i n  t h e  

p resence  of a  cube bu t  no t  i n  t h e  absence of i t ;  and Bower (1967) 

a l s o  r e p o r t s  d i f f e r e n t i a l  cond i t i on ing  of  a  h igh magnitude suck- 

i n g  response  i n  t h e  presence ve r sus  t h e  absence of a  s t imulus .  

I n  a d d i t i o n  t o  t h e s e  two s t u d i e s ,  Watson (1966) a t t empted  t o  

cond i t i on  t h e  v i s u a l  f i x a t i o n  response.  He r e p o r t e d  t h a t  he  w a s  

a b l e  t o  i n c r e a s e  t h e  number of f i x a t i o n s  t o  a l e f t  o r  r i g h t  posi -  

t i o n  by prov id ing  a u d i t o r y  o r  v i s u a l  s t i m u l a t i o n  con t ingen t  upon 

l ook ing  i n  t h e  a p p r o p r i a t e  d i r e c t i o n .  The operant  cond i t i on ing  

method used i n  t h e  p r e sen t  r e s e a r c h  w a s  based on i n c r e a s i n g  f i x a -  

t i o n  t ime t o  one of two s t i m u l i  i r r e s p e c t i v e  of pos i t i on .  

S ince  v i s u a l  s t i m u l a t i o n  has  been used s u c c e s s f u l l y  as a r e i n -  

f o r c e r  f o r  young i n f a n t s  (Heid,  1966; Caron, 1967; S ique land ,  1967; 

Bower, 19671, i n  t h e  p r e sen t  s t u d y  v i s u a l  s t i m u l a t i o n  i n  t h e  form 

of  a f i l m  w a s  made con t ingen t  upon l ook ing  a t  a given s t imulus ,  

The f i lmed  even t s  were s e l e c t e d  on t h e  b a s i s  of movement, co lour ,  

v a r i e t y ,  s h i n i n e s s ,  and f igure-ground con t ras t . .  

The s t i m u l i  p r e sen t ed  i n  t h e  operant  cond i t i on ing  procedure  

were t h e  same as those  p r e s e n t e d  i n  t h e  v i s u a l  f i x a t i o n  p r e f e r ence  

procedure ,  except  t h a t  on ly  checkerboards vary ing  from 10x10 t o  

24x24 p a t t e r n s  were used. Again each s t imu lus  w a s  p a i r e d  wi th  t h e  

24x24 s t imulus .  The whole range  of s t i m u l i  w a s  no t  p r e sen t ed  i n  

t h e  operant  cond i t i on ing  procedure  because of p r a c t i c a l  l i m i t a -  

t i o n s  r e s u l t i n g  from t h e  t r a i n i n g  procedure. I n  a d d i t i o n ,  r e s u l t s  

of a p i l o t  s t u d y  u s i n g  t h e  p r e f e r ence  method s t r o n g l y  sugges ted  

t h a t  p a i r s  of s t i m u l i  more s i m i l a r  t h an  t h e  10x10 and 24x24 were 

n o t  d i f f e r e n t i a t e d  by twelve-week-old i n f a n t s .  Thus, t h e  power of  



t h e  cond i t i on ing  procedure  cou ld  b e s t  be a s se s sed  by t e s t i n g  

i n f a n t s  wi th  s t i m u l i  t h a t  were more s imi lar  t o  one ano ther  than 

t hose  d i s c r imina t ed  when i n f a n t s  were t e s t e d  by a p re f e r ence  

procedure.  

S s  were t r a i n e d  f i r s t  w i th  t h e  10x10 and 24x24 s t imu lus  pa i r .  - 
1 

Subsequent t o  meeting a c r i t e r i o n  of d i s c r i m i n a t i o n  i n  f avo r  of 

t h e  10x10 p a t t e r n ,  - S s  were p r e sen t ed  w i t h  t h e  12x12 and 24x24 p a i r ,  

then  t h e  14x14 and 24x24 p a i r ,  and s o  on. The order  was s e l e c t e d  

such t h a t  t h e  most d i f f e r e n t ,  and hence, most d i s c r iminab l e  

s t i m u l u s  p a i r  w a s  p resen ted  f i r s t ,  whi le  t h e  l e s s  d i s c r iminab l e  

p a i r s  were p r e sen t ed  subsequent ly  i n  o rde r  of i n c r e a s i n g  similar- 

i t y .  Sp iker  (1959) sugges t s  p r e s e n t i n g  d i s t i n c t i v e  s t i m u l i  f i r s t  

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

and t h u s  f a c i l i t a t e s  subsequent  performance wi th  more s i m i l a r  

s t i m u l i .  F u r t h e r ,  i t  may be assumed t h a t  r e s sonse  s t r e n g t h  es tab-  

l i s h e d  t o  t h e  10x10 p a t t e r n  would g e n e r a l i z e  t o  similar s t i m u l i  

and i n  t h i s  way f a c i l i t a t e  d i s c r i m i n a t i o n  of subsequent s t imu lus  

p a i r s .  

I n  o rde r  t o  b e t t e r  a s s e s s  t h e  e f f e c t  of t h e  operan t  condi t ion-  

i n g  procedure ,  two a d d i t i o n a l  groups were necessary.  The purpose 

of t h e  f i r s t ,  t h e  c o n t r o l  group,  was t o  determine t h e  l i k e l i h o o d  

t h a t  i n f a n t s  might meet t h e  c r i t e r i o n  of f i x a t i o n  merely as a 

r e s u l t  of c o n t i n u a l l y  viewing t h e  s t i m u l i .  Th i s  l i k e l i h o o d  was 

i n v e s t i g a t e d  by t r e a t i n g  c o n t r o l  i n f a n t s  e x a c t l y  as exper imental  

i n f a n t s  except  t h a t  re in forcement  w a s  never  presented.  The groups 

were compared w i t h  r e s p e c t  t o  number of i n f a n t s  meeting t h e  

c r i t e r i o n  of f i x a t i o n .  

The second group,  c a l l e d  t h e  c r i t e r i o n  p r e f e r ence  group,  w a s  

l ~ h i s  c r i t e r i o n  is  s p e c i f i e d  on page 18 i n  t h e  exper imental  pro- 
cedure  s e c t i o n .  



e s s e n t i a l l y  a m o d i f i e d  v i s u a l  f i x a t i o n  p r e f e r e n c e  g r o u p  i n  which 

i n f a n t s  were  p r e s e n t e d  w i t h  same s t i m u l u s  p a i r s  u n t i l  t h e y  met a 

c r i t e r i o n  o f  f i x a t i o n :  t h e n  s u c c e e d i n g  p a i r s  were  p r e s e n t e d  i n  

t h e  same o r d e r  as f o r  t h e  e x p e r i m e n t a l  g roup.  The p u r p o s e  of  t h i s  

g rou?  w a s  t o  d e t e r n i n e  whe the r  t h e  g e n e r a l  s t i m u l u s  p r e s e n t a t i o n  

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

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

r e s u l t e d  i n  as !;reat a n  i n d i c a t i o n  o f  d i s c r i m i n a t i o n  as d i d  t h e  

e x p e r i m e n t a l  p rocedure .  A s e c o n d  p u r p o s e  was t o  d e t e r m i n e  whe the r  

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

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

t h e  c r i t e r i o n  p r e f e r e n c e  g r o u p  w a s  compared w i t h  b o t h  t h e  e x p e r i -  

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

t h e  number o f  - Ss showing d i f f e r e n t i a l  r e s p o n d i n g  on e a c h  2 a i r  o f  

s t i m u l i .  



Visua l  F i x a t i o n  i2ref crence Nethod 

S u b j e c t s  

S u b j e c t s  (SS) - were 27 normal,  f u l l - t e r m  i n f a n t s  w i t h i n  fou r  days  

of twelve  weeks of age. Four o t h e r s  were t e s t e d  bu t  d i d  n o t  c o q l e t e  

t h e  procedure.  

A ~ p r a t  us  

The i n f a n t  l a y  sup ine  i n  a t h r e e  s i d e d  "baby box" (Brennan, 1965) 

covered w i th  navy b l u e  f e l t  and l i t  by two 60 wa t t  lamps d i r e c t e d  a t  

t h e  c e i l i n g  from e i t h e r  s i d e  of t h e  i n f a n t ' s  c r a d l e  below h i s  l i n e  

of v i s i on .  The c e i l i n g  of t h i s  box, 1 4  i n .  above t h e  i n f a n t ,  w a s  

covered by a b l i n d ,  a l s o  navy b lue ,  which when r e l e a s e d  d i sp l ayed  a 

p a i r  of s t i m u l i  h e l d  i n  s l o t s  '774 i n .  a p a r t  on t h e  l e f t  and r i g h t  

of  t h e  midline.  The c e i l i n g  was ninged t o  a l low s t i a u l u s  c a rd s  t o  

be  changed between t r i a l s .  Re lease  of t h e  b l i n d  a l s o  s t a r t e d  a t i m e r  

t h a t  buzzed t o  i n d i c a t e  t h e  end of a tr ial .  E watched t h e  i n f a n t  

through a peephole  -13 i n .  i n  d iamete r ,  3% i n .  t o  t h e  r i g h t  o f  t h e  

mid l i ne  on t h e  t o p  of t h e  box. An i d e n t i c a l  peephole 3j5 in,. t o  t h e  

l e f t  of  t h e  mid l i ne  a l lowed ano the r  observer  t o  watch s imul taneously .  

F i x a t i o n  of Le f t  and r i g h t  s t i m u l i ,  as determined by r e f l e c t i o n  of 

t h e  s t imu lus  d i r e c t l y  over  t h e  p u p i l  of t h e  eyes ,  was recorded  by 

p r e s s i n g  l e f t  o r  r i g h t  b u t t o n s  which a c t i v a t e d  two pens on a  Xustrak 

Nodel 921 even t  r e c o r d e r  moving a t  a speed of -0.5 i n ,  pe r  second, 

A second p a i r  of  b u t t o n s  connected t o  t h e  two remaining pens on t h e  

r e c o r d e r  p e r m i t t e d  s imul taneous  r eco rd ing  by two obse rve r s ,  



S t i n u l i  

The s t i m u l i  were 4% i n .  s q u a r e , b l a c k  and w h i t e  checkerboard  

p a t t e r n s  composed of d i f f e r e n t  number of squares :  4x4, 6x6, 8x8,  

10x10,  12x12, 14x14,  16x16, 20x20, and 24x24. 

P rocedure  

Three  p r o c e d u r a l  v a r i a t i o n s  were used i n  an  a t t e m p t  t o  develop 

t h e  most s e n s i t i v e  method f o r  e s t a b l i s h i n g  d i f f e r e n t i a t i o n  of  

s t i m u l i ,  They v a r i e d  w i t h  r e s 2 e c t  t o  number of s e s s i o n s  and s t i m u l u s  

p r e s e n t a t i o n  procedure .  I n  every  c a s e ,  2s were p r e s e n t e d  w i t h  t h e  

24x24 s t i m u l u s  p a i r e d  w i t h  each of t h e  4x4, 6x6, 8x3, 10x10, 12x12, 

14x14, 16x16 and 20x20 s t i m u l i .  S i n c e  t h e  24x24 s t i m u l u s  w a s  always 

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

member of  t h e  p a i r ,  f o r  example, t h e  4x4 s t i m u l u s  p a i r ,  

S tudy A. Elcven i n f a n t s  were presented w i t h  t h e  e i g h t  s t i m u l u s  

p a i r s  i n  two s e s s i o n s  on s u c c e s s i v e  days. The 4x4, 8x8,  12x12 and 

16x16 s t i m u l u s  p a i r s  were each p r e s e n t e d  f o r  f o u r  30-sec. t r i a l s  on 

t h e  f i r s t  day,  and s i m i l a r l y  t h e  6x6, 10x10, 14x14, and 20x20 

s t i m u l u s  p a i r s  on t h e  second day. The two s e t s  of s t i m u l i  were 

chosen t o  maximize t h e  d i f f e r e n c e s  between t h e  s t i m u l i  p r e s e n t e d  on 

a p a r t i c u l a r  day. 

S t imulus  p a i r s  were p r e s e n t e d  i n  a s c e n d i n g  (e-g .  4x4, 8x3, 12x12, 

16x16) o r  descend ing  (e.g. 16x16,  12x12, 8x8, 4x4) o r d e r  on success -  

i v e  trials. Over a l l  trials i n  one s e s s i o n  t h e  sequence of s t i m u l u s  

p r e s e n t a t i o n  was e i t h e r  a scend ing ,  descending,  a scend ing ,  descending;  

o r  t h e  r e v e r s e .  The same number of 2s were a s s i g n e d  each o r d e r  on 

each day. 

O n  s u c c e s s i v e  trials t h e  24x24 s t i m u l u s  was a l t e r n a t e d  from l e f t  



t o  r i g h t ,  t h u s  d e t e r n i n i n g  t h e  p o s i t i o n  of t h e  s t imu lus  w i th  which 

i t  w a s  pai red.  Each s t imu lus  was p r e sen t ed  equa l l y  o f t e n  i n  l e f t  

and r i g h t  pos i t i ons .  

Study B. I n  an e f f o r t  t o  i n c r e a s e  t h e  l i k e l i h o o d  of ob t a in ing  

s i g n i f i c a n t  p r e f e r ences  between p a i r s  of s t i m u l i ,  f o r  both  i n d i v i d u a l  

S s  and t h e  group as a whole, t h e  number of p r e s e n t a t i o n s  of each - 
s t i m u l u s  p a i r  w a s  i nc r ea sed  from fou r  t o  twelve. Ten - Ss  were 

p r e sen t ed  w i th  a l l  8 s t imu lus  y a i r s ,  f o u r  t imes  per  day, on each of  

t h r e e  succes s ive  days. On t h e  b a s i s  of a f i n d i n g  i n  Study A t h a t  

t h e  behavior  observed i n  t h e  f i r s t  15 seconds of a t r i a l  w a s  t h e  

same as t h a t  i n  t h e  t o t a l  30-sec. t r i a l ,  15-sec. t r i a l s  were used. 

Thus t o t a l  t e s t i n g  t ime per  day w a s  t h e  same a s  f o r  Study A a l though  

t h e r e  were tw ice  as many trials. 

The procedure  of a l t e r n a t i n g  t h e  24x24 s t imu lus  on succes s ive  

trials w a s  t h e  same as i n  Study A, and each s t imu lus  w a s  p resen ted  

e q u a l l y  o f t e n  i n  l e f t  and r i g h t  p o s i t i o n s .  I n  each s e s s i o n ,  2 w a s  

a s s igned  a t  random one of f o u r  sequences of s t imu lus  p r e s e n t a t i o n s :  

ascending,  descending,  ascending,  descending; descending,  ascending,  

descending,  ascending;  ascending,  descending,  descending,  ascendin ; ;  

o r  descending,  ascending,  ascending,  descending. 

Seven - S s  completed t h e  t e s t i n g .  Three o t h e r s  were omit ted on t h e  

b a s i s  of e i t h e r  extreme f u s s i n e s s  o r  i n a b i l i t y  t o  r e t u r n  f o r  a l l  3 

days of t e s t i n g .  

Study C. Because t h e  r e s u l t s  of Study B suggested t h a t  p resen ta -  

t i o n  of e i g h t  s t i m u l u s  p a i r s  i n  one s e s s i o n  might have c r e a t e d  a 

confus ing  s i t u a t i o n ,  Study C w a s  designed t o  reduce t h e  ~ o s s i b i l i t y  

of confusion w h i l e  a t  t h e  same t ime maximizing t h e  number of s t imu lus  



p r e s e n t a t i o n s .  Ten i n f a n t s  were p resen ted  w i th  t h e  same s t i m u l i  

over  a fou r  day per iod  ~ u c h  t h a t  only  two p a i r s  were p resen ted  

each day. 

Each s t imu lus  p a i r  was p 'rescnted f o r  s i x t e e n  15-sec.. trials. A s  

i n  t h e  p rev ious  s t u d i e s ,  t h e  24x24 s t imu lus  was a l t e r n a t e d  from l e f t  

t o  r i g h t ,  and s t i m u l i  were p r e sen t ed  equa l l y  o f t e n  on bo th  s i d e s .  

Each s t imu lus  p a i r  w a s  p r e sen t ed  twice  w i t h i n  fou r  t r ia ls  i n  ABCA 

o r  BAAB sequence, The cho ice  of sequence w a s  determined from a  t a b l e  

of  random numbers wi th  t h e  cond i t i on  t h a t  each sequence should  occur 

equa l l y  o f t e n  ( f o u r  t imes)  w i t h i n  t h e  32 trials. 

The two p a i r s  of s t i m u l i  p r e sen t ed  on any s i n g l e  day formed a s e t  

such t h a t  t h e  d i f f e r e n c e  between t h e  p a i r s  w a s  maximized. The fou r  

s e t s  p resen ted  t o  a l l  2s were: t h e  4x4 and 12x12 s t imu lus  p a i r s ;  t h e  

6x6 and 14x14 s t imu lus  p a i r s ;  t h e  8x8 and 16x16 s t imu lus  p a i r s ;  and 

t h e  10x10 and 20x20 s t imu lus  p a i r s ,  The o rde r  i n  which t h e s e  fou r  

s e t s  were p r e sen t ed  over t h e  fou r  t e s t  days w a s  determined by 

random s e l e c t i o n  from t h e  24 p o s s i b l e  o r d e r s  wi th  t h e  r e s t r i c t i o n  

t h a t  each s e t  w a s  p resen ted  an equa l  number of t imes  on Day 1. 

I n t e r o b s e r v e r  R e l i a b i l i t y .  Two obse rve r s  s i n u l t a n e o u s l y  recorded  

t h e  f i x a t i o n s  of 1 0  2s randonly s e l e c t e d  from S t u d i e s  A ,  B ,  and C. 

I n t e r o b s e r v e r  r e l i a b i l i t y  was c a l c u l a t e d  by count ing  t h e  number of 

seconds i n  a 15-sec. t r i a l  dur ing  which t h e  observers  agreed t h a t  

S w a s  f i x z t i n ~  o r  no t  f i x a t i n g  a  p a r t i c u l a r  s t imulus .  - 
These agreement s c o r e s  were t o t a l l e d  over a l l  t r i a l s  f o r  each 2 

and expressed as a percen tage  of t h e  t o t a l  p o s s i b l e  look ing  time. 

I n t e r o b s e r v e r  r e l i a b i l i t y  ranged from 82.2% t o  98.57% wi th  an 

average of 92.9%. 



Operant Condi t ion ing  3e thod  

S u b j e c t s  

The - S s  were 45 normal f u l l  term i n f a n t s  w i t h i n  fou r  days of 

twelve  weeks of age. Kine o t h e r  S s  who were t e s t e d  were omit ted  - 
f r o 3  t h e  s t u d y  on t h e  b a s i s  of extreme f u s s i n e s s ,  d i f f i c u l t y  i n  

s chedu l i ng  t e s t s ,  o r  p rocedu ra l  e r r o r s .  

d p p r a t u s  

During t e s t i n g  - S  was p laced  on a  t a b l e  i n  a s p e c i a l l y  b u i l t  

r e c l i n i n g  i n f a n t  c n a i r  which was a deeper  and wider ,  pl3wood 

v e r s i o n  of t h e  commercial i n f a n t  s e a t ,  b u i l t  t o  p reven t  t h e  

p o s s i b i l i t y  of t h e  i n f a n t  l u r c h i n g  forward o r  r ock ing  t h e  s e a t .  

It r e c l i n e d  a t  an  a n g l e  of approximately  45 degrees ,  and had 

sandbags under t h e  padding i n  t h e  head r e g i o n  t o  r e s t r i c t  head 

movements t o  t h e  mid l ine  a r ea .  The c h a i r  w a s  26 i n .  from a  1 0  in .  x 

30 i n .  s c r e e n  mounted a t  a r i g h t  a n g l e  t o  t h e  i n f a n t ' s  eyes. A 

b l a c k  plywood pane l  ex tend ing  below t h e  s c r e e n  t o  t h e  t a b l e  occluded 

ex t raneous  v i s u a l  s t i m u l a t i o n  i n  f r o n t  of 2. Removable pane l s  t o  

t h e  r i g h t  and l e f t  of t h e  - S completed t h e  enclosure .  

Two P r a d o v i t  s l i d e  s r o j e c t o r s ,  w i t h  a s i n g l e  p o l a r i z i n g  f i l t e r  

over  each l e n s ,  were mounted on a s t a n d  behind t h e  i n f a n t  and 

s imu l t aneous ly  p r o j e c t e d  s t i m u l i  t o  t h e  l e f t  and r i g h t  s i d e s  of  

t h e  sc reen .  The p r o j e c t e d  images were 8% i n .  squa re  and 1 0  in .  

a p a r t .  The v i s u a l  ang l e  of 8~5 in .  p a t t e r n s  28 i n .  from 2's eyes 

e q u a l l e d  t h a t  o f  t h e  s t i m u l i  p r e sen t ed  i n  t h e  v i s u a l  f i x a t i o n  

p r e f e r e n c e  s t u d i e s  de sc r i bed  e a r l i e r .  

The l i g h t  of  each p r o j e c t o r  w a s  connected t o  a r h e o s t a t  wi th  



which - E manual ly  c o n t r o l l e d  t h e  b r i g h t n e s s  of  t h e  l i g h t  and hence 

t h e  b r i g h t n e s s  of  t h e  p r o j e c t e d  s t i m u l i .  The s t i m u l i  were s q u a r e  

b l a c k  and w h i t e  checkerboard p a t t e r n s  composed of d i f f e r e n t  

numbers o f  s q u a r e s :  10x10,  12x12,  14x14,  16x16,  18x18,  20x20, and 

24x24. 

k T e c h n i c o l o r  500 8 mn f i l m  l o o p  p r o j e c t o r ,  a l s o  s i t u a t e d  on 

t h e  s t a n d  beh ind  t h e  i n f a n t ,  was o r i e n t e d  toward t h e  s c r e e n  such  

t h a t  i t  super imposed a b r i g h t l y  c o l o u r e d  moving p i c t u r e  d i r e c t l y  

o v e r  e i t h e r  t h e  l e f t  o r  r i g h t  s t i m u l u s  on t h e  s c r e e n .  The p i c t u r e s  

i n c l u d e d  a m a r i o n e t t e ,  a  t o y  f e r r i s  wheel ,  b u r n i n g  c a n d l e s ,  a 

s t u f f e d  t i g e r ,  a p i n  wheel ,  and  Chr i s tmas  t i n s e l .  They were con- 

t a i n e d  on a th ree -minu te  f i l m  l o o p  s u c h  t h a t  each  o b j e c t  occup ied  

a b o u t  30 seconds  of  f i l m  t ime.  The p r o j e c t o r  motor r a n  con- 

- t i n u o u s l y  b u t  t h e  p i c t u r e s  were p r o j e c t e d  o n l y  f o r  as l o n g  as 2 

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

E s t o o d  f a c i n g  t h e  i n f a n t ,  behind t h e  s c r e e n  and f r o n t  panel .  - 
The f o l l o w i n g  mechanisms were mounted on t h e  p a n e l  i n  f r o n t  of - E: 

a L a f a y e t t e  U n i v e r s a l  t i m e r  which i n d i c a t e d  t h e  end of  a t r i a l ;  

r emote  c o n t r o l  s w i t c h e s  f o r  changing s l i d e s ;  a b u t t o n  f o r  a c t i v a t i n g  

t h e  f i l m  l o o p  p r o j e c t o r ;  and b u t t o n s  f o r  r e c o r d i n g  f i x a t i o n s .  - S 

was obse rved  t h r o u g h  a )$ i n c h  opening between t h e  p a n e l  and t h e  

s c r e e n .  

F i x a t i o n s  of l e f t  and r i g h t  s t i m u l i ,  as determined by a conbina-  

t i o n  o f  head o r i e n t a t i o n  and r e f l e c t i o n  of  t h e  s t i m u l u s  ove r  a p u p i l  

of t h e  eye ,  were r e c o r d e d  by p r e s s i n g  l e f t  o r  r i g h t  b u t t o n s  which 

a c t i v a t e d  two pens  on a 4 c h a n n e l  R u s t r a k  Xodel 9 2 1  e v e n t  r e c o r d e r ,  

and  two Hunter  Model 120A e l e c t r o n i c  Klockoun te r s .  The l a t t e r  

p e r a i t t e d  2 t o  moni to r  f i x a t i o n  t i m e  on each t r ia l .  Again,  t h e r e  



were two s e t s  of  r e c o r d i n g  b u t t o n s  s o  t h a t  o b s e r v e r s  c o u l d  

s i m u l t a n e o u s l y  r e c o r d  f i x a t i o n s  i n  o r d e r  t o  o b t a i n  a measure o f  

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

P r o c e d u r e  

The t e s t i n g  w a s  conducted  i n  a darkened room w i t h  t h e  o n l y  

l i g h t  coming from t h e  p r o j e c t e d  s t i m u l i  and a 1 0  w a t t  l i g h t  focused  

on E' s c o n t r o l  mechanisms. - 
The 24x24 checkerboard  w a s  p a i r e d  f i r s t  w i t h  t h e  10x10 checker-  

b o a r d  and,  i f  - S met t h e  d i f f e r e n t i a l  f i x a t i o n  c r i t e r i o n  6t each 

s t a g e ,  was p a i r e d  s u b s e q u e n t l y  w i t h  12x12,  14x14,  16x16,  18x18,  and 

20x20 checkerboards  i n  t h a t  o r d e r .  The number of  s t i m u l u s  p a i r s  

p r e s e n t e d  t o  each  2 v a r i e d  a c c o r d i n g  t o  t h e  number of  p a i r s  on which 

h e  met c r i t e r i o n .  

F i f t e e n  2s were randomly a s s i g n e d  t o  each  o f  t h r e e  groups.  

Exper imen ta l  group.  The 10x10 and 24x24 checkerboards  were 

p r e s e n t e d  i n i t i a l l y  f o r  two 15-sec.  t r i a l s  t o  de te rmine  2's i n i t i a l  

p r e f e r e n c e .  T r a i n i n g  and t e s t  trials f o l l o w e d  t h e s e  i n i t i a l  

p r e f e r e n c e  t r i a l s .  

T r a i n i n g  t r i a l s  were 20-sec. trials i n  which f i x a t i o n s  t o  t h e  

two s t i m u l i  were d i f f e r e n t i a l l y  r e i n f o r c e d .  The 24x24 s t i m u l u s  w a s  

a lways  t h e  n o n - r e i n f o r c e d ,  o r  n e g a t i v e ,  s t i m u l u s .  The s t i m u l u s  

w i t h  which i t  w a s  p a i r e d ,  i n i t i a l l y  t h e  10x10 checkerboard ,  w a s  

a lways  t h e  r e i n f o r c e d ,  o r  p o s i t i v e ,  s t i m u l u s .  When - S f i x a t e d  t h e  

p o s i t i v e  s t i m u l u s ,  & a c t i v a t e d  t h e  f i l m  l o o p  p r o j e c t o r  and a b r i g h t l y  

c o l o u r e d  moving o b j e c t  was super im2osed on i t .  Then, t h e  p o s i t i v e  

s t i m u l u s  w a s  g r a d u a l l y  dinmed by means o f  a r h e o s t a t  c o n t r o l  u n t i l  

i t  w a s  c o m p l e t e l y  e l i m i n a t e d  and t h e  movie w a s  f u l l y  v i s i b l e .  



G r a d u a l l y  t h e  s t i m u l u s  was r e t u r n e d  t o  f u l l  b r i g h t n e s s  a t  which 

t i m e  t h e  movie w a s  t u r n e d  o f f .  T h i s  wholc p r o c e d u r e ,  which t o o k  

a p p r o x i m a t e l y  3 s e c o n d s ,  w a s  d e f i n e d  as t h e  r e i n f o r c e m e n t .  

A t  t h e  cnd o f  a r e i n f o r c e m e n t ,  t h e  s i i b j e c t  w a s  r e q u i r e d  t o  

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

r e i n f o r c e m e n t  w a s  r e - p r e s e n t e d .  T h i s  g e r i o d  was i n c r e a s e d  t o  2 

s e c o n d s  i f  t h e  - S met t h e  one-second c r i t e r i o n  t h r e e  t i m e s  i n  a  row. 

It  w a s  t h e n  i n c r e a s e d  t o  3 s c c o n d s  i f  5 met t h e  2-second c r i t e r i o n  

t h r e e  t i m e s  i n  a row, and s o  on up t o  5 seconds .  T r a i n i n g  t r i a l s  

were extended beyond 20 seconds  o n l y  i f  e x t r a  t i m e  w a s  needed t o  

comple te  p r e s e n t a t i o n  of  t h e  r e i n f o r c e m e n t .  

T e s t  tr ials were 15-sec.  p e r i o d s  i n  which t h e  p o s i t i v e  and 

n e g a t i v e  s t i m u l i  were p r e s e n t e d  t o g e t h e r  w i t h o u t  r e i n f o r c e m e n t .  

A t  t h e  end o f  t h i s  15-sec.  p e r i o d ,  2s were  r e i n f o r c e d  f o r  f i x a -  

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

t i o n .  I n  t h e  c a s e  2 w a s  n o t  f i x a t i n g  t h e  p o s i t i v e  s t i m u l u s ,  t h e  

movie was f l i c k e d  on and o f f  o v e r  t h a t  s t i m u l u s ,  and ,  i f  t%is  2 

f i x a t e d  t h e  p a t t e r n ,  r e i n f o r c e m e n t  w a s  a d m i n i s t e r e d .  Four con- 

s e c u t i v e  t e s t  t r ia l s  on which 5 f i x a t e d  t h e  p o s i t i v e  s t i n u l u s  

a p p r o x i m a t e l y  t w o - t h i r d s  of  t h e  t i n e ,  and a t  l e a s t  4 seconds  l o n g e r  

t h a n  t h e  n e g a t i v e  s t i m u l u s ,  c o n s t i t u t e d  e v i d e n c e  of a d i s c r i m i n a -  

t i o n  between a p a i r  of  s t i m u l i  and was r e f e r r e d  t o  a s  t h e  d i f f e r -  

e n t i a l - f i x a t i o n  c r i t e r i o n .  

Xhen t h e  d i f f e r e n t i a l - f i x a t i o n  c r i t e r i o n  was met ,  t h e  n e x t  

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

t r i a l s  f o l l o w e d  by t r a i n i n g  and f u r t h e r  t e s t  trials. I f  - S d i d  n o t  

meet t h e  d i f f e r e n t i a l - f i x a t i o n  c r i t e r i o n  w i t h i n  20 t e s t  t r ials,  

t r a i n i n g  w a s  t e r m i n a t e d  f o r  t h a t  s t i m u l u s  p a i r ,  and  one f u r t h e r  



s t i m u l u s  p a i r  was t e s t e d .  

A g iven  s t i m u l u s  p a i r  w ~ s  ? r e s e n t e d  i n  a  second s e s s i o n  i f  20 

t e s t  t r i a l s  w i t h  t h a t  l a i r  were n o t  corn;-Jcted i n  t h e  f i r s t  s e s s i o n ,  

o r  i f  t h e  i n f a n t  was f u s s y  and would n o t  l o o k  a t  t h e  s t i m u l i  i n  t h e  

f i r s t  s e s s i o n ,  A g i v e n  s e s s i o n  w a s  t e r n i i n a t c d  i f  a f t e r  a t  l e a s t  

t h r e e  e f f o r t s  t o  ? l a c a t e  o r  i n t e r e s t  t h e  i n f a n t ,  he  c o n t i n u e d  t o  

c r y  o r  r e f u s e d  t o  l o o k  a t  t h c  s t i m u l i .  The i n f a n t  was r e t e s t e d  t h e  

f o l l o w i n g  day,  b u t  if he  c o n t i n u e d  t o  be  inattentive, no f u r t h e r  

t e s t i n g  w a s  a t t empted .  A 1 1  - S s  i n  t h e  exper iment  were t e r m i n a t e d  

i n  a c c o r d  w i t h  t h e s e  c o n d i t i o n s .  

Kost  - S s  c o u l d  b e  s c h e d u l e d  f o r  t e s t i n g  on t h r e e  c o n s e c u t i v e  

days ,  t h e  s e s s i o n s  l a s t i n g  abou t  20  minu tes  on each  day. Few 

c o u l d  be  s c h e d u l e d  f o r  more, t h u s ,  i n  p r a c t i c e ,  Ss r e c e i v e d  f o r  

t h e  most p a r t ,  o n l y  a s  many s t i m u l u s  p a i r s  as t h e y  c o u l d  d i s -  

c r i m i n a t e  i n  t h r e e  s e s s i o n s  of  t e s t i n g .  

The l e f t - r i g h t  p o s i t i o n  of  t h e  s t i m u l i  and t h e  p l a c i n g  o f  t e s t  

t r i a l s  was de te rmined  p r i o r  t o  t e s t i n g  a c c o r d i n g  t o  t h e  f o l l o w i n g  

r u l e s ,  The s t i m u l i  of  each  p a i r  were p r e s e n t e d  a n  e q u a l  number of  

t i n e s  i n  l e f t  and  r i g h t  p o s i t i o n s  w i t h i n  e v e r y  b l o c k  o f  e i g h t  t r i a l s ,  

and  no s t i m u l u s  was p r e s e n t e d  f o r  mcce t h a n  two s u c c e s s i v e  t r ia l s  

i n  one p o s i t i o n .  On t h e  two i n i t i a l ' p r e f e r e n c e  trials and t h e  f i r s t  

two t r a i n i n g  trials t h e  s t i m u l i  were p r e s e n t e d  i n  a l t e r n a t e  l e f t  

and  r i g h t  p o s i t i o n s .  Over a l l  - S s  each s t i m u l u s  was p r e s e n t e d  

e q u a l l y  o f t e n  i n  l e f t  and  r i g h t  p o s i t i o n s  on t h e  f i r s t  t r i a l .  h- i th-  

i n  t h e s e  r e s t r i c t i o n s ,  t h e  o r d e r  of p r e s e n t a t i o n  w a s  de te rmined  

randoixly f o r  each  - S. 

There  w a s  a t e s t  t r i a l ,  on t h e  a v e r a g e ,  once e v e r y  t h r e e  t r i a l s ,  

b e g i n n i n g  a f t e r  t h e  f o u r t h  o r  f i f t h  t r a i n i n g  t r i a l ,  t h e  e x a c t  t r i d  



20  

depend ing  on t h e  f o l l o w i n g  r u l e .  On t e s t  trials, t h e  s t i m u l i  

were  a lways  p r e s e n t e d  i n  p o s i t i o n s  o p p o s i t e  t o  t h o s e  o f  t h e  p re -  

c e d i n g  t r a i n i n g  t r i a l ,  and  o p p o s i t e  t o  t h o s e  of  t h e  p r e v i o u s  t e s t  

t r i a l .  

Between t r ia l s ,  t h e  p a r e n t ,  who a c t e d  as a s s i s t a n t ,  c o v e r e d  

t h e  p r o j e c t o r  l e c s  w h i l e  t h e  s l i d e s  were  changed  and  r e d i r e c t e d  

t h e  f i l m  l o o p  p r o j e c t o r  t o  t h e  s i d e  where t h e  p o s i t i v e  s t i m u l u s  

would n e x t  be  p r e s e n t e d .  The i n t e r - t r i a l - i n t e r v a l  v a r i e d  from 5 

t o  1 0  seconds .  

C o n t r o l  Group. S u b j e c t s  i n  t h e  c o n t r o l  g r o u p  were  t e s t e d  

a c c o r d i n g  t o  t h e  same p r o c e d u r e  as 2s i n  t h e  e x p e r i m e n t a l  g roup  

e x c e p t  t h a t  no r e i n f o r c e m e n t  w a s  e v e r  a d m i n i s t e r e d .  The 10x10 

and 24x24 s t i m u l i  were  p r e s e n t e d  i n i t i a l l y  f o r  two 15-sec.  

p r e f e r e n c e  trials,  f o l l o w e d  by  20-sec. " t r a i n i n g "  tr ials,  i n  

which  c o n t r o l  S s  had  t h e  same o p p o r t u n i t y  t o  view t h e  s t i m u l i  as - 
t h e  e x p e r i m e n t a l  Ss, b u t  w i t h o u t  r e c e i v i n g  r e i n f o r c e n e n t .  "T'est'l 

trials, e q u i v a l e n t  t o  t h o s e  a d r ~ i n i s t e r e d  t o  t h e  e x p e r i m e n t a l  zs, 
were  15 s e c o n d s  i n  l e n g t h .  The p o s i t i o n  o f  s t i m u l i  a n d  p l a c i n g  o f  

I 1 t e s t n  tr ials f o l l o w e d  t h e  s a n e  r u l e s  as f o r  t h e  e x p e r i m e n t a l  group.  

S i m i l a r l y ,  a n  i n f a n t  was r e q u i r e d  t o  rneet t h e  same d i f f e r e n t i a l  

f i x a t i o n  c r i t e r i o n  w i t h i n  a maximum o f  2 0  trials. F i x a t i o n s  

were  r e c o r d e d  on a l l  trials, a l t h o u g h  o n l y  f i x a t i o n s  on I 1 t e s t "  

t r i a l s  were  c o n s i d e r e d  f o r  p u r p o s e s  o f  compar ison  w i t h  e x p e r i n e n t a l  

ss. - 
I f  S met t h e  d i f f e r e n t i a l - f i x a t i o n  c r i t e r i o n  on " t e s t t f  trials, - 

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

same manner as t h e  e x p e r i m e n t a l  2s. I f  h e  d i d  n o t  meet t h e  c r i -  

t e r i o n  w i t h i n  2 0  " t e s t "  trials, h e  n e v e r t h e l e s s  w a s  t e s t e d  on one 



f u r t h e r  p a i r  of s t i m u l i .  I t  was expec ted  t h a t ,  compared t o  t h e  

e x p e r i m e n t a l  - S s ,  r e l a t i v e l y  fewer  c o n t r o l  2s would meet t h e  

d i f f e r e n t i a l - f i x a t i o n  c r i t e r i o n  and t h e r e f o r e  fewer would S e  

e l i g i b l e  f o r  t e s t i n g  w i t h  subsequent p a i r s  of  s t i n u l i .  Thus,  i n  

a n  e f f o r t  t o  keep   he number of  5 s  t e s t e d  w i t h  each  p a i r  o f  - 
s t i m u l i  r h c  same between t h e  two g roups ,  as many 5s as p o s s i b l e  

were a l s o  t e s t e d  on subsequen t  s t i m u l i .  

Iklost c o n t r o l  Ss, l i k e  e x p e r i m e n t a l  S s  c o u l d  o n l y  b e  s c h e d u l e d  - 
f o r  3 days  of t e s t i n g .  S i n c e  few S s  met t h e  d i f f e r e n t i a l - f i x a -  - 
t i o n  c r i t e r i o n ,  most s t i m u l u s  p a i r s  had t o  be ? r e s e n t e d  t h e  

maximum number of  t i m e s .  T h i s  l i m i t e d  t h e  number of d i f f e r e n t  

p a i r s  which c o u l d  b e  p r e s e n t e d  and as a r e s u l t ,  i t  was n o t  a lways  

p o s s i b l e  t o  match p e r f e c t l y  t h e  c o n t r o l  and e x p e r i n e n t a l  g roups  

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

C r i t e r i o n  p r e f e r e n c e  group. S u b j e c t s  were t e s t e d  i n  t h e  

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

method niodif ied by t h e  c r i t e r i o n  p r o c e d u r e  used  i n  t h e  e x p e r i m e n t a l  

c o n d i t i o n .  Thc s t i m u l u s  p r e s e n t a t i o n  t e c h n i q u e  v a r i e d  from t h e  

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

p a i r  w a s  p r e s e n t e d  r e p e a t e d l y  f o r  a s e r i e s  o f  t r i a l s ,  and  subsequen t  

s t i m u l u s  p a i r s  were p r e s e n t e d  i n  a s e r i a l  o r d e r .  

The 10x10 and 24x24 s t i m u l u s  p a i r  w a s  p r o j e c t e d  f o r  two i n i t i a l  

15-sec.  p r e f e r e n c e  trials f o l l o w e d  by a  s e r i e s  of  u? t o  twenty  

15-sec .  trials s i m i l a r  t o  e x p e r i m e n t a l  " t e s t "  trials. P o s i t i o n s  

of t h e  s t i m u l i  were  a l t e r n a t e d  on each s u c c e s s i v e  t r i a l .  T k i s  

p r o c e d u r e  was e q u i v a l e n t  t o  p r e s e n t i n g  a s e r i e s  of e x 2 e r i n e n t a l  t e s t  

t r i a l s  i n  c o n s e c u t i v e  o r d e r .  Gmission of  " t r a i n i n g u  t r i a l s  d i f f e r -  

e n t i a t e d  t h i s  from t h e  c o n t r o l  procedure .  



,is i n  t h e  c a s e  of  t h e  e x p e r i ~ n e ~ t a l  grc.u:-1, when - S met t h e  

d i f f e r e n t i a l - f i x s t i o n  c r i t e r i o n ,  t h e  n e x t  p a i r  o f  s t i n ~ l i  i n  t h e  

s c r i c s  w a s  F r e s e n t c d ,  S i n c e  n e i t h e r  s t i l n u l u s  w a s  l r - , o s i t i v e l f  f s r  

t h e s e  22, t h e  d i f f c r c n t i a l - 2 i : : a t i o f i  c r i t e r i o n  c o u l 6  be  a c L i e v e d  

by l o o k i n g  c o n s i s t e n t l y  l o n g c r  a t  e i t h c r  of  t h c  two s t i m u l i .  i f  

f o r  any !;air of  s t i m u l i ,  ; d i d  n o t  n e c t  t h i s  c r i t e r i o n  ;!l,L;n 20 

t r i a i s ,  t e s t i n g  w a s  t e r m i n a t e d  f o r  t h z t  p a i r  and  t h e  n e x t  p a i r  

w a s  p r e s e n t c d .  

Al though t e s t i n g  on o n l y  one f u r t h e r  ;air w a s  s u f f i c i e n t  f o r  

compar i sons  w i t h  t h e  e x p e r i m e n t a l  g r o u p ,  2s were  t e s t e d  on a l l  

s t i c i u l u s  ?airs  whenever  p o s s i b l e  i n  o r d e r  t o  b roaden  t h e  b a s i s  f o r  

c o n p a r i n g  t h i s  2 r o c e d u r e  w i t h  t h o s e  of t h e  v i s u a l  f i x a t i o n  p r e f e r -  

e n c e  s t u d i e s .  S i n c e  t h e s e  2s r e c e i v e d  no  t r a i n i n g - e q u i v a l e n t  t r ia l s ,  

t h e  n a x i n u : ~  number of s t m u l u s  p r e s e n t a t i o n s  on each  s t i m l u s  sair 

w a s  20. Hence, i t  w a s  12oss ib le  t o  p r e s e n t  most - S s  w i t h  z t  l e a s t  

f o u r  d i f f e r e n t  s t i m u l u s  p a i r s  d u r i n g  t h e  t h r e e  days  on which t e s t -  

i n g  c o u l d  b e  s c h e d u l e d .  

S c a t e  o f  t h e  I n f a n t  

Itany of  t h e  i n f a n t s  i n  t h e  c o n t r o l  a r d c r i t e r i o n  p r e f e r e n c e  g r o u p s  

b e c j n e  r e s t l e s s  d u r i n g  t h e  t e s t i n g  2 e r i o d  and  wh inpe red ,  ; l ayed  u i t h  

t h e i r  h a n d s ,  o r  c e a s e d  t o  wa tch  t h e  s t i m u l i .  I f ,  however ,  t h e  

n o v i e  w a s  p r o j e c t e d  i n  t h e  c e n t r e  of  t h e  s c r e e n  f o r  a few seconds  

d u r i n z  a n  i n t e r - t r i a l - i n t e r v a l ,  t h e  i n f a n t  would c e a s e  h i s  r e s t l e s s  

a c t i v i t y  and  f i x a t e  t h c  s c r e e n .  Adopt ion  o f  t h i s  ~ r o c e d u r e  when- 

e v e r  a n  i n f a n t  becane  f u s s y  e s t a b l i s h e d  a q u i e t e r  s t a t e  wL1ich 

c o n t i n u e d  d u r i n g  t h e  s t i m u l u s  presentation t r ia ls  and  a l l o w e d  l o n g e r  

t e s t i n g  s e s s i o n s  t h a n  would o t h e r w i s e  have  been  2 o s s i b l e .  Yhis  

p r o c e d u r e  was f o l l o w e d  f o r  12/15 c o n t r o l  2s and  6/15 c r i t e r i o ~ i  



p r e f e r e n c e  - Ss .  I n  c d d i t i o n ,  2s i n  ;r-y 01 Lhe :rc;ui>s were - , a c L l i e d  

w i t h  a s o o t h e r ,  2nd _ i c k e d  uL) betxeeiz trisls t o  be  c u d d l e d ,  changed, 

o r  f e d  i f  t h i s  was c o n s i a e r c d  n e c e s s a r y  t o  n a i n t ~ i n  :he i n f a n t  i n  

a s t a t e  conduc ive  t o  t e s t i n g ,  

I n t e r - o b s e r v e r  : e l i , : b i l i t y .  

,Two observers s i n u l t a n e ~ u s l y  1-ecorded t h e  T i x a t l o n s  o f  t e n  

i n f a n t s  r a c d o n l y  s e l e c t e d  f r o a  t h e  e x ~ ~ e r i m n t ~ l ,  c o n k r o l ,  and  

c r i t e r i o n  p r e f e r e n c e  grouy,s. I n t e r - o b s e r v e r  r e l i ~ b i l i t y ,  c a l c u -  

l a t e d  i n  t h e  p r e v i o u s l y  d e s c r i b e d  manner ,  r a n g e d  from 93.U; t o  

98.5% w i t h  a n  a v e r n c e  o f  95.32%. 

Data P r e n a r a t i o n  

I n  a c c o r d a n c e  w i t h  t h e  a i m s  o f  t h e  s t u d y ,  t h e  ma jo r  a n a l y s e s  

a r e  conce rned  w i t h  t h e  e f f e c t i v e n e s s  of  e a c h  p r o c e d u r e  i n  p roduc ing  

e v i d e n c e  o f  d i s c r i m i n a t i o n  by i n d i v i d u a l  5s on s t i n u l u s  ?airs 

v a r y i n g  i n  d e g r e e  o f  s i m i l a r i t y .  'Two d i f f e r e n t  i n d i c e s  of  d i s c r i n -  

i n a t i o n  were  i n v e s t i g a t e d ;  t h e  d i f f e r e n t i a l - f i x a t i o n  c r i t e r i o n  and  

a t - t e s t  c r i t e r i o n ,  - 

D i s c r i n i n ~ t i o n  as I n d i c a t e d  by t h e  D i f f e r e n t i a l - F i x z t i o n  C r i t e r i ~ n .  

X s c r i m i n a t i o n  l o r  ;he ex2e r imen ta1 ,  c r i t e r i o n  p r e f e r e n c e ,  a n d  

c o n t r o l  - 2 s  w a s  d e f i n e d  i n  t e r m s  of  t h e  d i f f e r e z t i a l - f i x a t i o n  

c r i t e r i o n .  I n  e a c h  o f  t h e s e  grou- ,s ,  i t  was 2 e ~ e r x i n e d  Tor eacL 2 

whe tke r  h e  c e t  t h e  d i f f c r e n t i s l - f i x d t i o c  c r i i c r ~ ~ n  on e a c h  p i r  o f  

s t i n u l i .  - S s  i n  t h e  e x 2 e r i n e n c a l  grou?  c o u l d  o n l y  meet t h e  d i f i ' e r e n t i a l -  

f i x a t i o n  c r i t e r i o n  by showing c o n s i s t e n t  f i x a t i o n  of  t h e  ; o s i t i v e  

s t i m u l u s .  F o r  a l l  o t h e r  g r o u p s ,  c o n s i s t e n t  f i x a t i o n  o f  e i t h e ~  



s t i n u l u s  c o n s t i t u t e d  m e e t i n g  t h e  d i f f e r e n t i a l - f i x a t i o n  c r i t e r i o n .  

Ss who f a i l e d  t o  ineet c r i t e r i o n ,  and. w:io c o u l d  n o t  be s c h e d u l e d  - 
f o r  t h e  maximum 20 trials on t h e  l a s t  s t i n u l u s  :air p r e s e n t e d ,  were  

i n c l u d e d  as n o t  n e e t i n s  c r i t e r i ~ n  on t h i s  >air. S i n c e  s c h e d u l i n g  

d i f f i c u l t i e s  e f i e c t e d  e v e n l y  211 groulys and  s t i n u l u s  l ~ a i r s ,  t h i s  

p r o c e d u r e  p r o v i d e d  a c o n s e r v a t i v e  e s t i m a t e  o f  d i s c r i r z i n z t i o n ,  and  

a t  t h e  sair,e t i m e  p e r m i t t e d  u t i l i z a t i o n  of  - the r e s u l t s  fro: a l l  2s 

t e s t e d  on a g i v e n  s t i n u l u s  p a i r .  

Two s e t s  o f  d a t a  were  c o l l e c t e d  f r s m  each  c o n t r o l  - S:  

2e r fo rmance  on I 1 t e s t l 1  t r ia ls ,  s u b s e q u e n t l y  r e f e r r e d  t o  as c o n t r o l  

( t e s t )  r e s u l t s ,  and  pe r fo rmance  d u r i n g  t h e  f i r s t  2 0  c o n s e c u t i v e  

t r ia l s ,  s u b s e q u e n t l y  r e f e r r e d  t o  as c o n t r o l  ( 2 0 )  r e s u l t s .  The 

f i r s t  20  trials i n  t h e  c o n t r o l  c o n d i t i o n  i n c l u d e d  b o t h  20 second  

" t r a i n i n g "  and  15 second  " t e s t "  trials. Pe r fo rmance  iiac c o n s i d e r e d  

o n l y  fLtr  t h e  f i r s t  15 s e c o n d s  o f  osch  t r i a l .  

R e s u l t s  f o r  i n d i v i d u a l  - S s  w i t h  r e s p e c t  t o  m e e t i n g  t h e  d i f f e r e n t i a l -  

f i x a t i o n  c r i t e r i o n ,  t o g e t h e r  w i t h  t h e  number of  trials r e c e i v e d  on 

e a c h  s t i n u l u s  p a i r  are p r e s e n t e d  i n  Appendix A, T a b l e  1, f o r  e x p e r i -  

m e n t a i  Ls,  T a b l e  2  f o r  c r i t e r i o n  p r e f e r e n c e  Ss, and  T a b l e s  3 and 4 

f o r  c o n t r o l  ( t e s t )  and  ( 2 0 )  r e s u l t s  r e s p e c t i v e l y .  F e r f c r n a n c e  

r e l h t l v e  t o  n e e t i n g  t h e  d i f f e r e n t i a l - f i x a t i o n  c r i t e r i o n  on each  ,air 

o f  s-,lauli i s  a l s o  p r e s e n t e d  i n  Appendix :i, T a b l e  5 f o r  i a c n  i n  

Grouss  A ,  B ,  a n d  C. I n  t h e s e  and  a l l  s u b s e q u e n t  t a b l e s  t h e  l a c k  0 3  

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

- .  u s c r i ~ i n z t i o n  as I c c 5 c c z e d  by a t - t e s t  C r i t e r i c n .  

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

a r e  u s u a l l y  p r e s e n t e d  i n  t e r n s  o f  s i g n i f i c a n t  p r e f e r e n c e s  as 



i f i i i c r ; t c d  by 3 - t - t c ? : ; " , ~ ; , ~ i l l ~ <  t o  I ; r ~ ~ L ,  L - C S U ~ ~ S ,  ~ n d  -:,rclcri.:.cer; of 

- 
1 - 2;; e r e  : O  I ~ L  orc:er t o  :,rovlCc LA c r i t e r i o n  

. . of d isc i - l r . :~ l : j t ion  Tor i:ldlvicli:al .;c iil.ich .>:as n c r e  s i n i l i i r  t o  t h a t  - 
..,,,ion 1;:-cfcrcncc s t l i2ic .z  t'nr;r. :.I;,; t h e  n o r c z i l y  : : s G ~  i n  v i s u a l  f i \ - . , - '  ' 

d i f f e r e n t i a l  f i x a t i o n  c r i t c r l c n ,  a i;-Lest :-ILLS ap;;l icd t o  l h e  

r e s u l t s  f o r  c s c h  S. h s i g n i f  %:ant ;)ref e rc r ice  ~ f  e i t h e r  sti::.uius - 
(-<.05, t w o - t a i l e d )  b r a s  t aker ,  as  a n  i n d e x  cf d i s c r i n : i n a t i o n ,  cind - .2s 
were  d e s i z n a t e d  as mee t ing  t h e  4 - t e s t  c r i t e r i o n .  

2e r f c rmance  on each  ;:air of s t i m u l i  p r e s e n t e d  t o  - S s  i n  2t;:dies 

. - 
A ,  J, 2nd C w a s  a n a l y s e d  t o  C e t e r n i n c  whe the r  - S n e t  t h e  - t - t e s t  

c r i t e r i o n  w i t h  r e s 2 e c t  t o  measu res  of f i x s t i o n  t i n e ,  s p z n  ( s v e r a g e  

l e n g t h  of  e a c h  l o o k ) ,  and  number of l o o k s .  The s e a s u r e ,  o r  r i e e s u r e s ,  

w i t h  r e s 2 e c t  t o  which  each  - S met t h e  t - t e s t  c r i t e r i o n  on ezch  

s t i n u l u s  p a i r  a r e  p r e s e n t e d  iri Ap;:.endix 3 ,  T a b l e  1 f ~ r  - S s  i n  S t u d i e s  

h and  B, and i n  T a b l e  2 f o r  - Zs iL S t u d y  C ,  

S i n c e  t h e  c r i t e r i o n  p r e f e r e n c e  and  c o n t r o l  p r c c e d u r e s  were 

e s s e n t i a l l y  m o d i f i e d  v i s u a l  f i x a t i o n  p r e f  e r e n c e  p - o c e d u r e s ,  i t  >:&s 

a l s o  d e ; e r n l n e a  f o r  each  of t h e s e  - S s  on each  s t i n u l u s  $air  x h e t h e r  

o r  n o t  he  n e t  t h e  2 - t e s t  c r i t e r i o n  w i t h  r e s 2 c c t  t o  t h e  t h r e e  

p r e f e r e n c e  n e z s u r e s .  T h i s  w h s  d e t e r x i n e d  f o r  c o n t r o l  2s on t h e  

i l  f i r s t  20  t r ia ls  as w e l l  as on t h e  t o t a l  number o f  t r ia ls .  

.- . 
l a t t e r  r e s u l t s  a r e  r e f e r r e d  t o  ~s t h e  conLro1 ( a l l )  : * e s ~ l t s ,  k , - e  

- L UL' i rAeasure, o r  n e s s u r e s ,  w i t h  res:.,ect t o  wkich  each  S met t h e  4-" - . - -  

La :air & r e  ;;=.esenteC! i n  Xp>endi:i 3, 'T:.'sies c r i  t e r i c n  c n  e a c r ~  ;;';in;. i:.- 

3 ,  4 h 2 C  5 f o r  i h e  c r i t e r i o n  i ; - e f c rence ,  c o n t r o l ( 2 0 ) ,  and c o n t r a 1  

( a i l )  Zrou,s r e s 2 e c t i v e l y .  



I i e s u l t s  

The r e s u l t s  of  t h i s  r e s e a r c h  a r e  e v a l u a t e d  f i r s t  i n  t e rms  

o f  i n d i v i d u a l  - S s  e v i d e n c i n g  d i s c r i m i n a t i o n ,  and t h e n  i n  te rms 

o f  group p r e f e r e n c e s  and d i s c r i m i n a t i o n s .  F i r s t ,  i n d i v i d u a l  

r e s u l t s  a r e  compared among t h e  v i s u a l  f i x a t i o n  p r e f e r e n c e  

p rocedures .  Fo l lowing  t h i s ,  r e s u l t s  f o r  e x p e r i m e n t a l  - S s  a r e  

compared w i t h  r e s u l t s  f o r  - S s  i n  o t h e r  groups :  f i r s t ,  w i t h  

r e s p e c t  t o  t h e  number of Ss d i s c r i m i n a t i n g  each s t i m u l u s  p a i r ,  

and second ,  w i t h  r e s p e c t  t o  number of  s t i m u l u s  p a i r s  d i s c r i m i n a -  

t e d  by each  - S .  Group a n a l y s e s  of each p r e f e r e n c e  s t u d y  fo l lows .  

I. E v a l u a t i o n  of  t h e  Three  V i s u a l  F i x a t i o n  

P r e f e r e n c e  ? r o c e d u r e s  i n  Terms of  I n d i v i d u a l  R e s u l t s  

V i s u a l  f i x a t i o n  p r e f e r e n c e  p r o c e d u r e s  were v a r i e d  i n  S t u d i e s  

A ,  B, and C i n  a n  a t t e m p t  t o  de te rmine  t h e  most success fu i .  method 

f o r  e l i c i t i n g  d i f f e r e n t i a l  r e s p o n d i n g  by i n d i v i d u a l  2s. The 

t h r e e  p r o c e d u r e s  were e v a l u a t e d  i n  t e rms  o f  t h e  number of  2s 

r e s p o n d i n g  d i f f e r e n t i a l l y  i n  each  s t u d y .  

C o n s i d e r i n g  each of  t h e  e i g h t  s t i m u l u s  p a i r s  (4x4 t o  20x20) 

s e p a r a t e l y ,  Groups A, B, and C were f i r s t  conipared w i t h  r e s p e c t  

t o  number of 2s mee t ing  t h e  t - t e s t  c r i t e r i o n  on measures of  f i x a -  

t i o n  t ime ,  s p a n ,  number of  l o o k s ,  o r  any  one  of  t h e  t h r e e  measures. 

Ninety- four  p e r c e n t  ( 9 0 / 9 6 )  of  t h e s e  s c o r e s  ranged from O / 1 1  t o  

2/8 2s i n  a g r o u p  mee t ing  c r i t e r i o n ,  w h i l e  t h e  o t h e r  6% f e l l  



between 3/10 and 4/8. These r e s u l t s  a r e  p resen ted  i n  Appendix 

C ,  Table 1. F i s h c r  exac t  t e s t a  were a p p l i e d  t o  t h e  fou r  

l a r g e s t  d i f f e r e n c e s  between groups on any s t imu lus  p a i r ,  o r  

measure. S ince  none of t h c s e  d i f f e r e n c e s  were s i g n i f i c a n t ,  

no f u r t h e r  t e s t s  were app l ied .  

The s t u d i e s  were a l s o  compared w i th  r e s p e c t  t o  t h e  number 

of - S s  i n  a group meeting t h e  d i f f e r e n t i a l - f i x a t i o n  c r i t e r i o n  on 

each of t h e  e i g h t  s t imu lus  p a i r s .  These 24 s c o r e s ,  r ang ing  from 

O / 1 1  t o  2/6 - S s  meeting t h e  d i f f e r e n t i a l - f i x a t i o n  c r i t e r i o n ,  a r e  

p r e sen t ed  i n  Appendix C ,  Table  2. Again, s i n c e  t h e  l a r g e s t  

d i f f e r e n c e  between groups ,  w a s  no t  s i g n i f i c a n t  accord ing  t o  a 

F i s h e r  exac t  t e s t ,  no f u r t h e r  t e s t s  were app l ied .  

S ince  t h e r e  were no s i g n i f i c a n t  d i f f e r e n c e s  among Groups A ,  

B, and C w i t h  r e s p e c t  t o  t h e  number of gs meeting t h e  i - t e s t  

o r  d i f f e r e n t i a l - f i x a t i o n  c r i t e r i o n  on a g iven  s t imu lus  p a i r ,  

t h e  groups were combined f o r  a l l  f u r t h e r  ana ly se s  of d iscr imina-  

t i o n  on s i n g l e  p a i r s  of s t i m u l i .  

Using a l e s s  s t r i n g e n t  b a s i s  f o r  comparison, t h e  t h r e e  

s t u d i e s  were f u r t h e r  eva lua t ed  i n  terms of t h e  number of S s  - 
meeting t h e  i - t e s t  c r i t e r i o n  w i th  r e s p e c t  t o  each p re f e r ence  

measure on a t  l e a s t  one of t h e  e i g h t  s t i m u l u s  p a i r s .  These 

r e s u l t s  a r e  r e p o r t e d  i n  Table  I. Chi-square a n a l y s e s  of t h e  

r e s u l t s  ob t a ined  w i th  t h e  v a r i o u s  p r e f e r ence  measures i n d i c a t e d  

a s i g n i f i c a n t  d i f f e r e n c e  among groups when t h e  number-of-Xooks 

measure w a s  cons idered  (X2 = 18.65, - df-2, g< .001) and when - S 

could meet c r i t e r i o n  on anyone of t h r e e  measures (X = 9.69, 

df-2, 2 <.01), No s i g n i f i c a n t  d i f f e r e n c e s  were ob t a ined ,  how- - 



Table  I 

Number of - S s  i n  S t u d i e s  A ,  B ,  & C m e e t i n g t - t e s t  

c r i t e r i o n  w i t h  r e s p e c t  t o  each p re f e r ence  measure 

on a t  l e a s t  one s t imu lus  p a i r  

P r e f e r ence  Group 

Measure A B C 

F i x a t i o n  t ime 3\11 0/7 2/10 

No. of looks  4/11 0/7 9/10 

Any p re f e r ence  6/11 1/7 9/10 

measure 



C 
eve r ,  w i th  r e s p e c t  t o  t h e  f i x a t i o n  t ime measure (X = 2.21, 

df = 2 )  o r  span measure ( X 2  = 4.6, - df = 2 ) .  

F i s h e r  exac t  t e s t s  a p p l i e d  t o  t h e  r e s u l t s  ob t a ined  wi th  t h e  

number-of-looks measure i n d i c a t e d  t h a t  s i g n i f i c a n t l y  more Ss  i n  - 
Study C met t h e  t - t e s t  c r i t e r i o n  on a t  l e a s t  one of t h e  e i g h t  - 
s t i m u l u s  p a i r c  t han  d i d  g s  i n  Study A (2 < -051, o r  Study B 

(2 <.01). The d i f f e r e n c e  between S t u d i e s  A and B w a s  n o t  s i g -  

n i f i c a n t .  When meeting c r i t e r i o n  on any one of t h e  t h r e e  measures 

w a s  cons idered ,  F i s h e r  exac t  t e s t s  a g a i n  i n d i c a t e d  t h a t  s i g n i -  

f i c a n t l y  more - S s  i n  Study C met c r i t e r i o n  t han  d i d  - S s  i n  Study B 

(p <.01). The d i f f e r e n c e s  between S t u d i e s  C and A ,  and B and A ,  

were n o t  s i g n i f i c a n t .  

The t h r e e  s t u d i e s  were a l s o  eva lua t ed  i n  terms of t h e  number 

of  - S s  meet ing t h e  d i f f e r e n t i a l - f i x a t i o n  c r i t e r i o n  on a t  l e a s t  

one of t h e  e i g h t  s t i m u l u s  p a i r s .  I n  Study A 1/11 - S s ,  i n  Study 

B 2/6 - S s ,  and i n  Study C 4/10 - S s  met t h i s  c r i t e r i o n .  A ch i -  

squa re  a n a l y s i s  of  t h e s e  r e s u l i s  i n d i c a t e d  t h a t  t h e r e  were no 

s i g n i f i c a n t  d i f f e r e n c e s  among t h e  groups  ( X 2  f 2.79, df = 2 ) .  

I n  summary, t h e s e  r e s u l t s  show t h e r e  were no s i g n i f i c a n t  

d i f f e r e n c e s  between Groups A ,  B, and C w i t h  r e s p e c t  t o  t h e  number 

o f  - S s  meet ing e i t h e r  t h e  L - t e s t  o r  d i f f e r e n t i a l - f i x a t i o n  c r i -  

t e r i o n  on a g iven  s t i m u l u s  p a i r .  However, when t h e  number of Ss 

meeting t h e  L - t e s t  c r i t e r i o n  on a t  l 'east one s t i m u l u s  p a i r  was 

compared between groups ,  t h e r e  w a s  a s l i g h t  i n d i c a t i o n  t h a t  t h e  

Study C p rocedure  w a s  more e f f e c t i v e  i n  p rov id ing  evidence of 

p r e f e r e n c e  by i n d i v i d u a l  2s. 



I1 E v a l u a t i o n  of t h e  Z x c c r i ~ c n t a l  E'roccdure 

R e l n t i v c  t o  Znch G t h c r  ; r o c c d u r e  i n  'Terns of Ifuxber 

o f  As Dlscrirninat:n,- c sch  2 t i rnu lus  l a i r  

I n  o r d e r  t o  d e t e r c i n e  whe lhc r  t h e  e x p e r i m e n t a l ,  c o n t r o 1 , a n d  

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

t h e  10x10 a n d  24x24 s t i m u l i ,  t h e  g r o u p s  were  cofipared w i t h  

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

t h e  two i n i t i a l  b a s e l i n e  trials. An a n a l y s i s  o f  v a r i a n c e  

r e v e a l e d  t h a t  t h e r e  w a s  i n i t i a l l y  no  s i g n i f i c a n t  d i f f e r e n c e  among 

t h e  g r o u p s  ( g  = .79, df  = 2/42. F o r  a l l  g r o u p s  t h e  t o t a l  f i x a -  - 
t i o n  t i m e  t o  t h e  10x10 s t i m u l u s  w a s  l o c g e r  t h a n  t o  t h e  24x24 

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

each  o f  t h e  o t h e r s  f o r  a s s e s s i n g  t h e  d i s c r i m i n a t i o n  a b i l i t i e s  o f  

i n d i v i d u a l  - S s  w a s  d e t e r m i n e d  by compar ing  t h e  number o f  S s  i n  - 
e s c h  g r o u p  m e e t i n g  t h e  d i f f e r e n t i a l - f i x a t i o n  and  t - t e s t  c r i t e r i a .  - 
The d i f f e r e n c e s  between t h e  grou;js were  e v a l u a t e d  by means o f  a 

ch i - sq i l a r e  a n a l y s i s  u s i n g  Y a t e s ' s c o r r e c t i o n  and  a t w o - t a i l e d  

t e s t  o f  s i g n i f i c a n c e .  L h e r e  t h e  number o f  2s f o r  t h e  g roups  

compared w a s  f ewer  t h a n  2 5 ,  a F i s h e r  e x a c t  t e s t  w a s  a p p l i e d .  

The r e s u l t s  o f  a l l  a n a l y s e s  a r e  r e p o r t e d  i n  t h e  t e x t  as s i g n i -  

f i c s n t  when x <  -05. The e x a c t  p r o b a b i l i t i e s ,  t h e  c h i - s q u a r e  

v a l u e s ,  and  t h e  d i f f e r e n c e s  t e s t e d  can  be  found i n  t h e  r e l e v a n t  

t a b l e s .  I f  t h e  number o f  S s  t e s t e d  w a s  f ewer  t h a n  s i x  i n  any - 
group,no  s t a t i s t i c a l  a n a l y ~ e s  were  conducted .  



. 5 v n l u x t i o n  i n  i'errns o f  thc 3 i f  f c r c n t i a l - ? i x a t i o n  C r i  t e r i u n .  

a 1  L h e  e f f c c t i v e n c s s  of  t h e  e x _ c r i m e n t a l  p r o c e d u r e  wzs f i r s t  

e v a l u z t c d  by c o t i p r i n ~  t h e  c x 2 c r i n e n t a l  g r o u p  wit:: each  o f   he 

o t h c r  g r o u p s  w i t h  r e s p e c t  t o  t h e  number o f  2s m e e t i n g  t h e  

d i f f e r e n t i a l - f i x a t i o n  c r i t e r i o n  on each   air o f  s t i m u l i .  I n  

g c c e r a l ,  t h c  g r o u p s  were  coxpa rcd  r e g a r d i n g  p r r f o r m a n c e  on t l i e  

10x10,  12x12 ,  14x14 ,  and  16x16 s t i m u l u s  p a i r s .  The n u a b e r  o f  

S s  i n  each  g r o u p  m e e t i n g  t h e  d i f f e r e n t i a l - f i x a t i o n  c r i t e r i o n  on - 
e a c h  s t i m u l u s  p a i r  i s  p e s e n t e d  i n  F i g u r e  2 as a p r o p o r t i o n  o f  

t h e  t o t a l  number o f  - S s  p e s e n t e d  w i t h  t h e  s t i m u l i .  I n  t h i s ,  

a n d  a l l  s u b s e q u e n t  f i g u r e s  and  t a b l e s ,  t h e  a b b r e v i a t i o n  

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

C r i t  i J r e f  t o  t h e  c r i t e r i o n  p r e f e r e n c e  g roup ,  and  Vis P r e f  t o  

combined r e s u l t s  o f  Groups A ,  B,  and  C. 

1. E v a l u ~ t i o n  r e l a t i v e  t o  t h e  c o n t r o l  p rocedure .  I n  o r d e r  

t o  d e t e r m i n e  t h e  e f f e c t i v e n e s s  of  t h e  r e i n f o r c e m e n t  p r o c e d u r e ,  

t h e  number of  e x p e r i m e n t a l  2s m e e t i n g  c r i t e r i o n  w a s  compared 

w i t h  t h e  number o f  c o n t r o l  2s m e e t i n g  c r i t e r i o n  on " t e s t "  trials. 

Only on t h e  10x10 ,  12x12,  a n d  14x14 s t i m u l u s  p a i r s  w a s  t h e r e  a 

s u f f i c i e n t  number of  c o n t r o l  Ss f o r  s t a t i s t i c a l  a n a l y s e s .  The 

r e s u l t s  of  t h e s e  a n a l y s e s ,  p r e s e n t e d  i n  T a b l e  11, i n d i c a t e  t h a t  

s i g n i f i c a n t l y  more cxpe r i rnen ta l  t h a n  c o n t r o l  2s met t h e  d i f f e r -  

e n t i a l - f i x a t i o n  c r i t e r i o n  on each  o f  t h e s e  s t i m u l u s  p a i r s .  T h i s  

i n d i c a t e s  t h a t  on t e s t  t r i a l s  t h e  r e i n f o r c e n e n t  p r o c e d u r e  produced 

g r e a t e r  e v i 2 e n c e  o f  d i s c r i m i n a t i o n  t h a n  would be  e x p e c t e d  i f  2s 

m e r e l y  viewed t h e  s t i m u l i  w i t h o u t  r e i n f o r c e m e n t .  



10x10 s t i m u l u s  p a i r  

( t e s t )  P r e f  P r e f  

Groups 

14x14 s t i m u l u s  p a i r  

Con t C r i t  V i  s 
( t e s t )  P r e f  P r e f  

Groups 

12x12 s t i m u l u s  p a i r  

( t e s t )  P r e f  P r e f  

Groups 

16x16 s t i m u l u s  p a i r  

P r e f  P r e f  

Groups 

F ig .  1. P r o p o r t i o n  o f g s  i n  each  group mee t ing  d i f f e r e n t i a l -  
f i x a t i o n  c r i t e r i o n  on e a c h  s t i m u l u s  p a i r .  



T a b l e  I1 

Chi - squa re  a n a l y s e s  of  number o f  - S s  m e e t i n g  d i f f e r e n t i n l - f i x a -  

t i o n  c r i t e r i o n  on each  s t i m u l u s  p z i r :  e x p e r i m e n t a l  g r o u p  v e r s u s  

each  o t h e r  g r o u p  

Group 

S t i m u l u s  

l a i r  

Cont. 

( t e s t )  

C r i  t . 
i r e f .  

V i s .  

? r e f .  



For t h e  e x p e r i c c n t a l  Cs t h e  a v e r a s e  number of  t e s t  t r i a l s  - 
t o  c r l t e r l o n ,  i n c l u d i n g  t h e  c r i , e r i o n  t r i a l s ,  w ~ s  6 (SG = 6.5, 

1; = 15) on t h e  10x10 s t i m u l u s  , a i r ,  8.1 (SD = 2 -9, 11 = 1 3 )  on - - - 
t h e  12x12 p a i r ,  6.3 (g = 1 4 ,  - X = 9 )  on t h e  94x14 p a i r ,  s n d  

4.5 (2 = 6.9, N = 6 )  on t h e  16x16 p a i r .  The a v e r a g e  t ime  t o  - 
c r i t e r i o n ,  based  on t ~ m e  e l a , s e d  between o n s e t  of  t h e  f i r s t  

t r i a l  and o f f s e t  of  t h e  f o u r t h  c r i t e r i o n  t r i a l ,  was 8.4 n i n u t e s  

f o r  t h e  10x10 s t i m u l u s  p a i r ,  7.5 minu tes  f o r  t h e  12x12 p a i r ,  4.6 

minu tes  f o r  t h e  14x14 p a i r ,  and 5.3 minu tes  f o r  t h e  16x16 p a i r .  

The f o l l o w i n g  comparisons w i t h  t h e  c r i t e r i o n  p r e f e r e n c e  and 

v i s u a l  f i x a t i o n  p r e f e r e n c e  g roups  i n d i c a t e s  t h e  e f f e c t i v e n e s s  

of  t h e  e x p e r i m e n t a l  p r o c e d u r e  r e l a t i v e  t o  o t h e r  t y p e s  o f  non- 

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

2. E v a l u a t i o n  r e l a t i v e  t o  t h e  c r i t e r i o n  p r e f e r e n c e  procedure .  

The s t i m u l u s  p r e s e n t a t i o n  t e c h n i q u e  of t h e  c r i t e r i o n  p r e f e r -  

ence  p rocedure  was des igned  t o  maximize t h e  o p p o r t u n i t y  f o r  - 3s 

t o  d i f f e r e n t i a t e  s p o n t a n e o u s l y  between s t i m u l i .  Comparison w i t h  

t h e  e x p e r i m e n t a l  p r o c e d u r e  r e v e a l e d  t h a t  s i g n i f i c a n t l y  more 

e x p e r i m e n t a l  t h a n  c r i t e r i o n  p r e f e r e n c e  2s met t h e  d i f f e r e n t i a l -  

f i x a t i o n  c r i t e r i o n  f o r  t h e  10x10 and 12x12 s t i m u l u s  p a i r s ,  b u t  

t h e r e  was no s i g n i f i c a n t  d i f f e r e n c e  between t h e  g roups  on t h e  

14x14 and 16x16 p a i r s  where t h e  number of  e x p e r i m e n t a l  2s 

t e s t e d  was s m a l l e r .  Thcse r e s u l t s  a r e  a l s o  p r e s e n t e d  i n  T a b l e  

3 .  E v a l u a t i o n  r e l a t i v e  t o  t h e  v i s u a l  f i x a t i o n  p r e f e r e n c e  

p rocedures .  The d i f f e r e n t  s t i m u l u s  p r e s e n t a t i o n  t e c h n i q u e s  of  

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

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

normal ly  used.  A s  t h e r e  were no s i g n i f i c a n t  d i f f e r e n c e s  between 



t h e  t h r e e  g r o u p s ,  t h c  c o ~ b i n e d  ;c., , I t s  were  c ~ ~ p a ~ e d  w i t h  t h e  

experimental r e s u l t s .  S i g n i l ' i c , ~ n t l y  more ex2e r i rnen ta l  2s  n e t  

t h e  d i f f e r e n t i a l - f i x a t i o n  c r i t e r i o n  on each  o f  t h e  10x10 ,  

12x12 ,  14x14 ,  and  16x16 s t i m u l u s  p a i r s .  i ' hesc  r e s u l t s  a r e  

p r e s e n t e d  i n  T a b l e  I1 a l s o .  

I n  s u m a r y ,  t h e s e  r e s u l t s  i n d i c a t e  t h a t  t h e  e x p e r i m e n t a l  

p r o c c d u r e  is more e f f e c t i v e  t h a n  any  o f  t h c  c o n t r o l  ( t e s t ) ,  

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

i n  ~ r o d u c i n g  - S s  who n c c t  t h e  d l f f e r e n t l a l - f i x a t i o n  c r i t e r i o n  of 

d i s c r i n i n a t i o n  on i n d i v i d u a l  s t i m u l u s  p a i r s .  

B,. S v a l u a t i o n  R e l a t i v e  t o  P r o c e d u r e s  Asses sed  by t h e  t - t e s t  

C r i t e r i o n .  

S i n c e  r e s u l t s  o f  ? r e f e r e n c e  p r o c e d u r e s  a r e  most u s u a l l y  

a s s e s s e d  by a 4 - t e s t  c r i t e r i o n ,  t h e  e f f e c t i v e n e s s  o f  t h e  e x g e r l -  

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

by comparing t h e  number o f  e ~ ~ e r i m e n t a l  - S s  m e e t i n g  t h e  d i f f e r -  

e n t i a l - f i x a t i o n  c r i t e r i o n  w i t h  t h e  number o f  2s i n  e a c h  

p r e f e r e n c e  g r o u p  m e e t i n g  t h e  t - t e s t  c r i t e r i o n .  The - t - t e s t  c r i -  

t e r i o n  w a s  a p p l i e d  s e p a r a t e l y  t o  measu res  o f  f i x a t i o n  t i m e ,  s p a n ,  

a n d  number o f  l o o k s .  I n  a d d i t i o n ,  :he number o f  - S s  m e e t i n g  t h e  

t - t e s t  c r i t e r i o n  on  any  one  o f  t h e  t h r e e  measu res  w a s  a l s o  con- - 
s i d e r e d .  The - t - t e s t  c r i t e r i o n  w a s  n o t  a 2 p l i e d  t o  e x ? e r i s e n t a l  

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

t o  f a c i l i t a t e  d i f f e r e n t i a l  l o o k i n g  t i m e  t h a l  w a s  c o n s i s x e n t  on 

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

t o  t h e s e  tr ials would b e  s i g n i f i c a n t ,  a n d  t h u s  p r o v i d e  i d e n t i c a l  

i n f o r m a t i o n  as t h c  a i f f e r e n t i a l  f i x a t i o n  c r i t e r i o n .  Cn t h e  



o t h e r  hand ,  i n c l u s i o r ,  o f  t h e  re::.ainin;: n o n - c r i t e r i o n  t e s t  t - i z l s ,  

7 . .  . A . ~ L C A  ., v a r i e d  conside7.2bl;r i~ 111, . . : ' , t  r Crorn 2 t o  2,  might  o r  xi,-nt 

n o t  r e s u l t  i n  r: s i i ;c i i ' i c ;n t  t v a l u c .  E i t h e r  way i t  would bc  - 
i r r e l e v a n t  t o  a n  e v d l u a t i o n  o f  i h e  c:c;~erlmental p r o c e d u r e  i f ,  

i n  f a c t ,  2s  had met t h e  d i f f e r e n t i a l - f i ; : a t i o n  c r i t e r i o n .  

T'nc c x ~ ~ c r i m c n t a l  : . c s u l t s  wcrc compared w i t h  r e s u l t s  f o r  cach  

o f  t n e  v i s u a l  f i x a t i o n  p c f e r c n c c ,  c r i t e r i o n  p r e f e r e n c e ,  and  

c o n t r o l  g roups .  F i g u r e  2 shows t h e  ~ r o i 7 o r t i o n  of  e x g e r l r a e n t z l  

S s  m e t i n g  t h e  d i f f e r e n t i a l - f i x a t i o n  c r i t e r i o n  on e a c h  s t i m u l u s  - 
p a i r  r e l a t i v e  t o  t h e  p r o ; , o r t i o n  o f  2s i n  t h e  o t h e r  g r o u p s  

m e e t i n g  t h e  k - t e s t  c r i t e r i o n  f o r  f i x a t i o n  t ime.  F i g u r e  3 p r e -  

s c a t s  t h e s e  p r o p o r t i o n s  f o r  s p a n ,  F i g u r e  4 ,  f o r  number o f  l o o k s ,  

a n d  F i g u r e  5 ,  f o r  t h e  p r o p o r t i o n  m e e t i n g  c r i t e r i o n  on any  one  o f  

t h e  t h r e e  measures .  

1. S v a l u a t i o n  r e l a t i v e  t o  t h e  v i s u a l  f i x a t i o n  p r e f e r e n c e  

p r o c e d u r e .  C o n s i d e r i n g  t h e  n o s t  l i b e r a l  i n d e x  o f  d i s c r i m i n a t i o n  

f o r  t h e  v i s u a l  f i x a t i o n  p r e f e r e n c e  Ss, t h a t  is,  t h e  number o f  

S s  n e e t i n g  t h e  t - t e s t  c r i t e r i o n  w i t h  r e s p e c t  t o  any  one  o f  t h e  - - 
p r e f e r e n c e  measu res ,  s i g n i f i c a n t l y  more e x p e r i m e n t z l  t h a n  

p r e f e r e n c e  5 s  met c r i t e r i o n  on each  s t i m u l u s  p a i r  f rom 10x10 t o  

16x16. These  r e s u l t s  a r e  p r e s e n t e d  i n  TaS le  111. No a d d i t i o n a l  

a n a l y s e s  o f  i n d i v i d u a l  p r e f e r e n c e  measures  were conduc ted  s i n c e  

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

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

when 2s c o u l d  meet che t - t e s t  c r i t e r i o n  on any ,  r a t h e r  t h a n  j u s t  - 
o n e ,  of  t h e  t h r e e  measures ,  

2 ,  S v a l u , z t i o n  r e l a t i v e  t o  l h e  c r i t e r i o n  p r e f e r e n c e  2nd 

c o n t r o l  p r o c e d u r e s .  The c r i t e r i o n  p r e f e r e n c e  and  c o n t r o l  pro-  

c e d u r e s  a r e  e s s e n t i a l l y  v i s u a l  f i x a 5 i o n  p r e f e r e n c e  p r o c e d u r e s ,  
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Table I11 

Chi-square analyses of number of experimental 2s meeting 

differential-fixation criterion on each stimulus pair versus 

number in each other group meeting &-test criterion with 

respect to any preference measure. 

St iaulus 

Pair 

Group 

Exp . Vis. Crit. Cont Cont. 

Pref. Pref. (20 ( all > 



m o d i f i e d  i n  ~ h n t  , r a t h e r  t h a n  prcccr ,  t i n g  d i f  i e r e n t  ; > a i r s  of 

s t i n u l i  i n  random o y d e r ,  Chc same s t i m u l u s  ;air i s  p r e s e n t e d  

r e p c ~ t e d l y  f o r  a s e r i e s  o f  t r ia l s ,  and  ~ u b s e ~ u e n t  s t i m u l u s  

gs l r s  a r e  p r e s e n t e d  i n  n s e r i a l  o r d e r .  I n  o r d e r  t o  a s s e s s  t h e  

e f f e c t i v e n e s s  o f  t h i s  t y 9 e  of  ~ r o c e d u r e  r e l a t i v e  t o  t h e  e x p c r i -  

m e n t a l  p r o c e d u r e ,  t h e  number o f  t h e  c r i t e r i o n  p r e f e r e n c e  and 

c o n t r o l  S s  m e e t i n g  t h c  t - t e s t  c r i t e r i o n  on each  p a i r  o f  s t i m u l i  - - 
was conpa red  w i t h  t h e  number of  e x s e r i m e n t a l  2s m e e t i n g  t h e  

d i f f e r e n t i a l - f i x a t i o n  c r i t e r i o n ,  C o n t r o l  r e s u l t s  were  based  on 

< 2 0  trials,  s i n c e  2 0  w a s  t h e  naximun number a d m i n i s t e r e d  t o  - 
c r i t e r i o n  p r e f e r e n c e  a n d  e x ; ~ e r i n e n t a l  2s. fill c r i t e r i o n  p r e f e r -  

ence  2s were  i n c l u d e d  i n  t h i s  a n a l y s i s  s i n c e ,  o f  tine s x a l l  

number who met t h e  d i f f e r e n t i a l - f i x a t i o n  c r i t e r i o n ,  most met 

t h e  - t - k e s t  c r i t e r i o n  as w e l l .  

a. C r i t e r i o n  & r e f e r e n c e  G r o u ~ ,  The number o f  e x p e r i m e n t a l  

Sz m e e t i n g  t h e  d i f f e r e n t i a l - f i x a t i o n  c r i t e r i o n  on e a c h  s t i n u l u s  - 
p a i r  w a s  i n  e v e r y  c a s e  more t h a n  t h e  number o f  c r i t e r i o n  p r e f e r -  

ence  2s m e e t i n g  t h e  - t - t e s t  c r i t e r i o n  w i t h  r e s p e c t  t o  e a c h  of  

t h e  p r e f e r e n c e  measures .  C o n s i d e r i n g  f i r s t  t h e  f i x a t i o n  t i m e  

measure ,  s i g n i f i c a n t l y  more e x p e r i m e n t a l  t h a n  c r i t e r i o n  

p r e f e r e n c e  - S s  met c r i t e r i o n  on t h e  10x10 a n d  12x12 s t i m u l u s  p a i r s ,  

and  a similar d i f r ' e r e n c e , w h i l e  n o t  s i g n i f i c a n t ,  app roached  

s i g n i f i c a n c e  on t h e  14x14 and  16x16 s t i m u l u s  p a i r s  (2 < .1 i n  

b o t h  c a s e s ) .  T h e s e  r e s u l t s  a r e  p r e s e n t e d  i n  T a b l e  I V .  

rn ~ u r n i n g  n e x t  t o  measures  of  s p i n  and  number o f  l o o k s ,  w i t h  

r e s p e c t  t o  e a c h ,  s i g n i f i c a n t l y  more e x p e r i m e n t a l  2s met c r i t e r i o n  

on t h e  10x10,  12x12 ,  and  14x14 s t i m u l u s  p a i r s ,  a n d  a s i n i l s r  

d i f f e r e n c e  , whi le  n o t  s i g n i f i c a n t ,  approached s i g n i f i c a n c e  on t h e  16x16 

p a i r  (p<.l), The r e s u l t s  f o r  span a r e  presented  i n  Table V and those 





f o r  n m S e r  of looks i n  T a b l e  V I .  

!;hen t h e  nunber  c f  2s who ;net c r i t e r i o n  on any  one o f  t h e  

t h r e c  p r e f e r e n c e  measures  was c o n s i d e r e d ,  t h e r e  were no s i g n i -  

f i c j n t  d i f f e r e n c e s  LeLween the e x p e r i a c n k a l  and  c r i t e r i o n  

p r e f e r e n c e  g r o u p s ,  a l t h o u g h  more e x p e r i m e n t a l  2 s  met c r i t e r i o n  

on e ~ c h  p a i r .  The difference, w h i l e  n o t  s i g n i f i c a n t ,  app roached  

s i g n i f i c a n c e  f o r  t h e  12x12 and  16x16 s t i m u l u s  p i r s  ( ~ c . 0 6 ,  

u < . l ) .  ,These r c s u l t s  a r e  p r e s e n t e d  i n  T a b l e  111. 
L 

S .  C o n t r o l  n roup .  The c o n t r o l  and  e x p e r i m e n t a l  g r o u p s  were  

compared o n l y  on t h e  10x10,  12x12,  and  1 4 x 1 4  s t i m u l u s  p a i r s ,  i n  

t h a t  t h e  number of  c o n t r o l  - S s  t e s t e d  on t h e  16x16 p a i r  w a s  l e s s  

t h a n  6. Again,  on each  s t i m u l u s  p a i r  t h e r e  were  more e x p e r i m e n t a l  

S s  who met t h e  d i f f e r e n t i a l - f i x a t i o n  c r i t e r i o n  t h a n  t h e r e  were - 
c o n t r o l  (20 )  - S s  who met t h e  - t - t e s t  c r i t e r i o n  w i t h  r e s p e c t  t o  e a c h  

p r e f e r e n c e  measure,  

!(ith r e s p e c t  b o t h  t o  f i x a t i o n  t i m e  a n d  s p a n  mensures ,  s i g n i -  

f i c a n t l y  more e x p e r i m e n t a l ,  t h a n  c o n t r o l  - S s ,  met c r i t e r i o n  on 

t h e  10x10 and  14x14 s t i m u l u s  p a i r s ,  and  a similar, w h i l e  n o t  s i g n i -  

f i c a n t  d i f f e r e n c e ,  app roached  s i g n i f i c a n c e  on t h e  12x12 p a i r  

(2<.05). The r e s u l t s  f o r  f i x a t i o n  t i m e  a r e  p r e s e n t e d  i n  T a b l e  I V ,  

and  f o r  s p a n ,  i n  T a b l e  V. 

C o n s i d e r i n g  n e x t  t h e  number-of- looks measu re ,  s i g n i f i c a n t l y  

more e x g e r i m e n t a l  t h a n  c o n t r o l  Ss met c r i t e r i o n  on t h e  10x10 a n d  

12x12 s t i m u l u s  p a i r s ,  b u t  t h e  d i f f e r e n c e  w a s  n o t  s i g n i f i c a n t  on 

t h e  lL1x14 p a i r .  These  r e s u l t s  a r e  p r e s e n t e d  i n  T a b l e  V I .  

> h e n  t h e  - t - t e s t  c r i t e r i o n  w a s  c o n s i d e r e d  i n  t e r m s  o f  t h e  n u ~ b e r  

o f  - S s  who met c r i t e r i o n  on any one o f  t h e  t h r e e  measu res ,  s i g n i f i -  



Table  V 

Chi-sguzre  analyses of number of e x p e r i m e n t a l  - S s  meet ing  

d i f f e r e n t i a l - f i x a t i o n  c r i t e r i o n  on each  s t i m u l u s  p a i r  v e r s u s  

nucber  i n  each  o t h e r  group mee t ing  L - t e s t  c r i t e r i o n  w i t h  

r e s p e c t  t o  span.  

Croup 

S t  irnulus 

P a i r  

Exp. ' C r i  t , 

P r e f .  

Cont. 

( a l l )  



c a n t l y  a o r e  e x p e r i m e n t a l  thar i  c o n t r o l  2s ~ e t  c r i t e r i o n . o n  t h e  10x10 

s t i m u l u s  ;air o n l y .  D i f f e r c c c c s  w i t h  r e s ~ ~ e c t  t o  o t h e r  s t i n u l u s  

p a i r s  were n o t  s i g n i f i c a n t .  2'hese r e s u l t s  a r e  > r e s e n t e d  i n  

T a b l e  211. 

3.  E v a l u a t i o n  r e l s t i v e  t o  t h e  c o n t r o l  ( a l l  t r i a l s )  ! .roceeure. 

S i n c e  i t  is  p o s s i b l e  t i ~ ~ t  t h e  l i ! r c l i hood  o f  d i f f e r e n t i a t i n g  two 

s t i m u l i  i n c r e a s e s  w i t h   he o p p o r t u n i t y  t o  view them, t h e  number of  

experimental 2s m e e t i n g  t h e  d i f f e r e n t i a l - f i x a t i o n  c r i t e r i o n  w a s  

compared w i t h  t h e  number of  c o n t r o l  - S s  m e e t i n g  t h e  :-test c r i t e r i o n  

when a l l  c o n t r o l  t r i x l s  were  c o n s i d e r e d .  The 10x10 s t i m u l u s  ?airs 

w a s  p r e s e n t e d  t o  c o n t r o l  2s f o r  a n  a v e r a z e  o f  46.6 trials,  t h e  

12x12 s t i m u l u s  p a i r  f o r  a n  a v e r a g e  of  27.3 t r ia l s ,  and  t h e  14x14 

s t i m u l u s  p a i r  f o r  a n  z v e r a g e  c f  30.6 trials. The 16x16 s t i m u l u s  

p a i r  w a s  n o t  c o n s i d e r e d  b e c a u s e  o n l y  2 s u b j e c t s  were  p r e s e n t e d  iq i th  

t h i s  p a i r .  

A g a ~ n ,  t h e  number o f  e x p e r i m e n t a l  2s m e e t i n g  t h e  d i f f e r e n t i a l -  

f i x a ~ i o n  c r i t e r i o n  w a s  g r e a t e r  t h a n  t h e  number o f  c o n t r o l  ( a l l )  

S s  m e e t l n g  t h e  2 - t e s t  c r i t e r i o n  w i t h  r e s p e c t  t o  each  ;> re fe rence  - 
Keasure  on e a c h  s t i n u l u s  p a i r .  However, t h e  d i f f e r e n c e s  Setween 

t h e  e x h e r i r n e n t a l  a n d  c o n t r o l  g r o u p s  were  n o t  s i g n i f i c a n t  on t h e  

10x10 s t i m u l u s  $air w i t h  r e s p e c t  t o  any  o f  t h e  p r e f e r e n c e  x e a s u r e s .  

',;ken t h e  number-of - l o o k s  rncasure was c o n s i d e r e d  on t h e  12x12 s t i m u l u s  

p a i r ,  s i ~ n i f i c a n t i y  more e x p e r i m e n t a l  t h a n  c o n t r o l  - S s  met c r i t e r i o n .  

.; similar  d i f f e r e n c e ,  w h i l e  n o t  s i g n i f i c a n t ,  app roached  s i g n i f i c a n c e  

w i t h  r e s g e c t  t o  measu res  of f i x a t i o n  t i n e  2nd s p a n  (2<.06 i n  each  

c a s e ) .  The d i f f e r e n c e  be tween t h e  g r o u p  w a s  n o t  s i g n i f i c a n t  w i t h  

r e s p e c t  t o  t h e  number o f  2s m e e t i n g  c r i t e r i o n  on any  one  o f  t h e  
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t h r e e  n c a s u r c s .  Tor  t h e  iLtx14 s t imul -us  .)air, ~ i g n i f i c a n t l y  g o r e  

c x i ~ e r l n e n t a l  t h d n  c o n t r o l  S s  met c r i t e r i o n  when spm w a s  con- - 
s i a e r e d .  However, i ~ h c n  t h e  t - t e s t  c r i t e r i o n  was c o n s i d e r e d  wizh - 
r e s y e c t  t o  f i x a t i o n  t i n e ,  number o f  l o o k s ,  and  ar-y one o f  t h e  

x e a s u r e s ,  t h e r e  were no s i g n i f i c a n t  d i f f e r e n c e s  between t h e  p o z p s .  

The r e s u l t s  r e g a r d i n g  t h e  number of  2s m e e t i n g  c r i t e r i o n  ~ 5 t h  

r e s > e c t  t o  any  one  o f  t h e  ? r e f e r e n c e  measu res  a r e  p r e s e n t e d  i n  

, ? a b l e  111, f i x a t i o n  t i m e  i n  T a b l e  I V ,  s p a n  i n  T a b l e  V ,  number o f  

l o o k s  i n  T a b l e  V I .  

I n  smunary,  t h e s e  r e s u l k s  i n d i c a t e  t h a t  t h e  ex i2er imenta l  p o -  

c s d u r e  is  s i g n i f i c a n t l y  rno-e e f f e c t i v e  i n  p o d u c i n g  - S s  who n e e t  

t h e  d i f f e r e n t i a l - f i x a t i o n  c r i t e r i o n  of  d i s c r i m i n a t i o n  t h a n  is 

t h e  t r a d i t i o n a l  v i s u a l  f i x a t i o n  p r e f e r e n c e  p r o c e d u r e  i~ p r o d u c i n ~  2 s  who 

meet t h e  - t - t e s t  c r i t e r i o n ,  S i m i l a r l y ,  r e l a t i v e  t o  t h e  c o n t r o l  

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

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

c e d u r e  was niore e f f e c t i v e  o v e r a l l ,  a l t h o u g h  o n l y  w i t h '  r e s p e c t  t o  

s o n e  r e s p o n s e  measu res  on some s t i m u l u s  p a i r s  were  t h e  d i f f e r e n c e s  

s i g n i f i c a n t ,  

111, Comparison o f  C r i t e r i o n  ? r e f e r e n c e  and 

V i s u a l  F i x a t i o n  t k e f e r e n c e  I - rocedures  i n  t e r m  o f  

Xumber o f  2s D i s c r i m i n a t i n ? ;  each  S t i m u l u s  P a i r .  

I n  o r d e r  t o  e v a l u a t e  t h e  e f f e c t i v e n e s s  o f  t h e  two t y g e s  of  

s t i n u l u s  p r e s e n t a t i o n  g r o c e d u r e s  t h e  c r i t e r i o n  p r e f e r e n c e  and  

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



p r e f e r e n c e  - S s  m e c t i n g  t h e  t - i ~ s t  c r i t e r i o n  w i t h  r e s 2 e c t  t o  each  

p - e f c r e n c e  measure  on cac!? ~ t l m l ; l m  , , a i r  bias coxpared  t o  t h e  nuzbe r  

r 4. o f  v i s u a l  f i x a t i o n  p r e f e r e n c e  s m c c t i n g  t h e  s n n c  c r i x e r l o n ,  ,fie 

r e s u l t s  i n d i c d t c d  no s i g i i i f  i c d n t  d i f  f c r e n c e  bctwecn grou;,:, w i t h  

r e s 2 e c t  t o  any  p r e f e r e n c e  mcasurc  on any  s t i m u l u s  p a i r .  These  

r e s u l t s  a r e  p r e s e n t e d  i n  Appendix D, l a b l c  1. 

->!hen t h e  g r o u p s  were  compared w i t h  r e s p e c t  t o  nunbe r  o f  S s  - 
n e e t i n g  t h e  d i f f e r e n t i a l - f i x a t i o n  c r i t e r i o n  on each  s t i m u l u s  p a i r ,  

s i g n i f i c a n t l y  moie c r i t e r i o n  p r e f e r e n c e  2s met c r i t e r i o n  on t h e  

14x14 p a i r ,  b u t  a l l  o t h e r  d i f f e r e n c e s  were  n o t  s i g n i f i c a n t .  These  

r e s u l t s  a r e  p r e s e n t e d  i n  Appendix D ,  T a b l e  2. 

I V .  E v a l u a t i o n  o f  t h e  E x p e r i m e n t a l  P r o c e d u r e  

EZelative t o  Each O t h e r  i ' rocedure i n  t e r m s  o f  ?lumber 

o f  S t i m u l u s  F a i r s  D i s c r i m i n a t e d  p e r  & 

A, 3 i s c r i n i n a t i o n  of  S u c c e s s i v e  S t i m u l u s  F a i r s  

The p u r p o s e  o f  t h i s  s t u d y  w a s  t o  d e v e l o p  a p r o c e d u r e  w i t h  which 

t o  d e t e r m i n e  t h e  d i s c r i m i n a t i o n  a b i l i t y  o f  i n d i v i d u a l  5s . There  

a r e  two a s p e c t s  t o  c o n s i d e r  i n  a s s e s s i n g  t h e  s u c c e s s  o f  t h e  

v a r i o u s  p r o c e d u r e s  i n  a c h i e v i n g  t h i s  a i m .  The f i r s t ,  d i s c u s s e d  i n  

t h e  p r e v i o u s  s e c t i o n ,  conce rned  t h e  s u c c e s s  o f  t h e  d i f f e r e n t  pro-  

c e d u r e s  f o r  i n d i c a t i n g  d i s c r i m i n a t i o n  by i n d i v i d u a l  S s  on each  - 

+ ~ r  o f  s t i m u l i .  The s e c o n d ,  d i s c u s s e d  below, c o n c e r n s  t h e  s u c c e s s  

o f  each  p o c e d u r e  i n  i n d i c a t i n g  a r e g u l a r  ? a t t e r n  o f  d i s c r i x i i n a t i o n  

i n  which S s  meet c r i t e r i o n  on a s e r i e s  o f  p r o g r e s s i v e l y  more - 



I 

s i c i l x  p z i r s  o f  stimali.  Thc s t ~ m u l u s   airs r a n p n g  from a 15;:lO 

2nd 24x24 i ~ a i r ,  t o  a 20x20 2nd 24x24 p a i r ,  form s u c h  a  s e r i e s .  

I n  o r d c r  t o  a s s e s s  t h c  s u c c e s s  w i t h  ~ i - ~ l c h  each  y o c e d u r c  

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

g r o c e d u r e  wzs comLurcd  t o  each  o t h e r  s r o c e d u r e  i n  t e rms  o f  t h e  

number o f  2 s  i n  e a c h  g r o u p  who u i s c r i m i n a t c d  two, t h r e e  and  f o u r  - 
s u c c e s s i v e  s t i m u l c s  p a i r s  i n  t h e  s e r i e s .  The number who n e t  c r i -  

t e r i o n  on e a c h  o f  two, t h r e e ,  and  f o u r  s u c c e s s i v e  s t i m u l u s  :,airs 

was e x p r e s s e d  as a p r o y o r t i o n  o f  t h e  number t o  whoa t h e s e  s t i m u l i  

were  p r e s e n t e d .  

2 1 1  compar i sons  w i t h  che v i s u a l  f i x a t i o n  p r e f e r e n c e  g r c u p  a r e  

b a s e d  on t h e  combined r e s u l t s  o f  S t u d i e s  A ,  U, and  C ,  s i n c e  a  

F i s h e r  e x a c t  t e s t  w a s  n o l  s i g n i f i c a n t  when a p p l i e d  i n  t h e  o n l y  

i n s t a n c e  where t h e  numbers o f  S s  d i s c r i m i n z t i n g  a n y  o f  two, t h r e e ,  - 
o r  f o u r  s u c c e s s i v e  s t i m u l i  w a s  n o t  ze ro .  These  r e s u l t s  a r e  

p r e s e n t e d  f o r  each  g r o u p  i n  X2pendix E. 

1. E v a l u a t i o n  i n  t e r m s  o f  t a e  differential-fization c r i t e r i o n ,  

The p r o p o r t i o n  o f  2 s  i n  each  g r o u p  m e e t i n g  t h e  d i f f e r e n t i a l - f i x a -  

t i o n  c r i t e r i o n  on two, t h r e e  a n d  f o u r  s u c c e s s i v e  s t i m u l ~ s  p i r s  is 

? r e s e n t e d  i n  F i g u r e  6. Yhe r e s u l t s  of  t h e  compar ison  o f  t h e  

e x ~ e r i m e n t a l  g r o u p  w i t h  each  o f  i h e  c r i t e r i o n  preference, c o n t r o l ,  

and  v i s u a l  f i x a t i o n  p r e f e r e n c e  g r o u p  a r e  p r e s e n t e d  i n  ? a b l e  V I I ,  

*;he nun'oer o f  SE  m e e t i n g  c r i i e r i o n  on a t  l e a s t  two s s c c e s s i v e  - 
s t i m u l u s  ;airs  i s  i h e  l e a s t  s t r i n g e n t  l n d e x  ~ f  S U C C ~ S S  i n  p o d u c -  

i n g  a r e g u l a r  p i t t e r n  of  d i s c r i m n a t i o n  $o r  i n d i v i d u a l  2s. Zven 

on t11;s i n d e x ,  s i g n i l i c a n t l y  more 2s i n  t h e  e x p e r i n e n t a l  g rou?  ~ e t  

t h e  d i f f e r e n t i a l - f i x a t i o n  c r i t e r i o n  t h a n  d i d  S s  i n  o t h e r  g r o u l x ,  - 
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n ~ a b l c  V I I  

Ch i - squa re  a n a l y s e s  of  nuziber of  - ~ , s  m c e t i n g  a i f f e r e n t i a l -  

f i x a t i o n  c r i t e r i o n  on s u c c e s c i v c  c t i m u l u s  ?airs: c x p c r i -  

n c n t s l  g r o u p  v e r s u s  each o t h e r  group.  

Group 
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c r i t e r i o n .  F i g u r e  7 p r e s e n t s  t h e  sursbcr o f  2s i n  czch  of  t h e  

v i s u ~ l  f i x a t i o n  ? r e f e r e n c e ,  c r i t e r i o n  p r c f c r c n c e ,  ~ n d  c o n t r o l  (20) 

g r o u p s  who met t h e  t - t e s t  c r i t e r i o n  w i t h  r e s p e c t  t o  sny oric of  -he  

t n r e e  p r e f e r e n c e  measu res ,  and  "ie number of  e x p e r i n e n t a l  2s who 

met t h e  d i f f e r e n t i a l - f i x a t i o n  c r i t e r i o n ,  The r e s u l t s  o f  t h e  

grou;ls s r e  > r e s e n t e d  i n  T a b l e  VIII, 

S i g n i f i c a n t l y  more e x p e r i m e n t a l  2s met c r i t e r i o n  on twc ,  t h r e e ,  

a n d  f o u r  s u c c e s s i v e  s t i m u l u s  ~ ~ a i r s  t h a n  d i d  2s i n  any  o t h e r  group,  

T h i s  i n c i c a t e s  t h a t  t h e  e x p e r i m e n t a l  p r o c e d u r e  was mcre e f f e c t i v e  

t h a n  any  o t h e r  ? r o c e d u r e ,  even  when 5s i n  o t h e r  c o n d i t i o n s  c o u l d  

meet t h e  L - t e s t  c r i t e r i o n  on a n y ,  r a t h e r  t h a n  j u s t  one ,  o f  t h e  

t h r e e  measures ,  Consequen t ly ,  a n a l y s e s  w i t h  i n d i v i d u a l  p r e f e r e n c e  

measu res  were  c o t  conducted .  

1-8. ,ne e f f e c t i v e n e s s  w i t h  wkich each  p r o c e d u r e  p r o v i d e d  c v i d e n c e  

o f  z u l t i p l e  d i s c r i m i n a t i o n s  f o r  i n d i v i d u a 1 ' S . s  was e v a l u a t e d  i n  

t e r m s  of  t h e  n u z b e r  of 2s m e e t i n g  c r i t e r i o n  on two,  t h r e e  znd  f o u r  

s t i m L u s  p a i r s  re,cpmdless of o r d e r .  The number of  - S s  m e e t i n g  c r i -  

t e r i o n  on e a c h  o f  two, t h r e e  and  f o u r  s t i m u l u s  p a i r s  w a s  e x p r e s s e d  

as zi p r o p o r t i o n  o f  t h e  number p r e s e n t e d  w i t h  t h e s e  s t i m u l i .  X ~ z i n ,  
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Chi-squzre  a n a i y s e u  of  number of  c x ~ e r i n e n t a l  Es meet ing  

differential-fixation c r i t e r i o r i  on ~ u c c e s s i v e  s t i m u l u s  

p a i r s  v e r s u s  number i n  each  oxher Group neck ing  - t - t e s t  

c r i t e r i o n  w i t h  r e s p e c t  t o  m y  , r e f  c r c n c e  mcasurc. 
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s t i r i u l u s  ? a i r s  i r o n  10x1'2 t o  2Cx2C were considered i n  co rnpu t i r .~  

t h e s e  r e s u l t s .  

I n  z l 1  c o n + r i s o n s  he  r e s u l t s  o f  t h e  t h r e e  v i s u a l  2 i x ~ t i o n  

-. v. p L e f e r e f i c e  s t u d i e s  i j e r e  conbined,  s i n c e  a Fisher c x a c t  t e s t  o f  

t h e  1 - s r ~ e s t  d i f f e r e n c e  betwccn t h e  t h r e e  z r o u p s  was n o t  s i p i f i -  

c a n t .  The number o f  v i s u e l  f i x a t i o n  p r e f e r e n c e  2s i n  each  Srou?  

d i s c r l x i n a t i n g  two, t h r e e  s a d  f o u r  s t i m u l i  i r r e s g e c t i v e  of o r d e r  

i s  ? r e s e n t e d  i n  A2pendi.x E. 

1. Z v a l u a t i o n  i c  t e r n s  o f  the d i i f e r e n t i n l - f i x a t i o n  c r i t e r i o n .  

The y r o p o r t i o n  o f  2s i n  each  g r o u p  m e e t i n g  t h e  d i f f e r e n t i a l - f l x a -  

t i o n  c r i t e r i o n  on two, t h r e e  and  f o u r  s t i m u l u s  p i r s  i s  p c s e r A t e d  

i n  F i g u r e  8. It s h o u l d  be  n o t e d  t h a t  t h e  number of  ex i j e r imcn ta l  

S s  d i s c r i n i n a t i n g  s t i m u l i  i n  a n y  o r d e r  i s  Lhe same as t h e  n m b e r  - 
d i s c r i c i i n a t i n g  s u c c e s s i v e  p a i r s  o f  s t i m u l i .  The number o f  

c r i t e r i o n  p r e f e r e n c e  2s d i s c r i m i n a t i n g  m u l t i p l e  s t i m u l u s  p a i r s  

i r r e s p e c t i v e  o f  o r d e r ,  however ,  i s  h i g h e r  t h a n  t h e  number d i s -  

c r i m i n a t i n g  s u c c e s s i v e  s t i m u l u s  :>airs. 

The r e s u l t s  of  t h e  compar i sons  o l  t h e  e x p e r i m e n t a l  g rou?  w i t h  

each  of  t h e  c r i t e r i o n  p r e f e r e n c e ,  c c n t r o l ,  and  v i s u a l  f i x a t i o n  

g r e f e r e n c e  a r e  p r e s e n t e d  i n  'Table I X .  Again,  w i t h  r e s 2 e c t  

t o  d i s c r i m i n a t i o n  of two s t i m u l u s  ;airs, t h e  l e a s t  s t r i n g e n t  i n d e x  

o f  s u c c e s s ,  s i g n i f i c a n t l y  more e x 9 e r i m e n t a l  t h a n  v i s u a l  f i x a t i o n  

p r e f e r e n c e  2 s  met c r i t e r i o n .  -4 s i m i l a r  d i f f e r e n c e ,  w h i l e  c o t  

. . s i g n i f i c a n t ,  a p s r o a c h e d  s i g n i f i c a n c e  w i t h  r e s ~ e c t  t o  t h e  c r i t e r i o n  

g r e f e r e n c e  and  c o n t r o l  (2G) g r o u 2 s  (pC.06 i n  b o t h  c a s e s ) ,  A s  

compared w i t h  each  of  t h e  o t h e r  pou; , ; s ,  s i g n i f i c a n t l y  more e x 2 e r i -  

z e n t a l  - S s  met c r i t e r i o n  on t h r e e  as w e l l  a s  f o u r  s t i m c l u s  >airs.  
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I; A . L L k ~ i o n  .. .. L y r c f e r c n c c ,  c r i t e r i o n  y r e f e r e n c c ,  and  c o n t r o l  (2C) g r o u s s  

z e e t i n s  t h e  L - t e s t  c r i t e r i o n  w i t h  r c s 2 c c t  t o  any  one o f  t h e  

e x p e r i n e n t a l  g r o u p  and  eac% of  t h e  o t h e r s  a r e  ; ) r e sen ted  i n  ';'able 

S i p i  f i c a n t l y  more e x ~ ~ e r i n i c n t a l  2s  met c r i t e r i o n  f o r  '~:.:o s t i i n u l u s  

p a i r s  t h a n  d i d  - S s  i n  e i t h e r  t h e  c o n t r o l  ( 2 0 )  o r  v i s u a l  f i x a t i z s  

p r e f e r e n c e  groups..  T k i s  d i f f e r e n c e  w a s  n o t  s i g n i f i c a n t ,  however,  

w i t h  r e s g e c t  t o  t h e  c r i t e r i o n  p r e f e r e n c e  grouy,  Conpared t o  each  

o f  t h e  o t h e r  g r o u p s ,  s i g n i f i c a n t l y  more e x 2 e r i m e n t a l  2 s  met c r i -  

t e r i o n  on b o t h  t h r e e  and  f o u r  s t i m u l u s  ?airs. 

F ~ r t h e r  a n a l y s e s  were  conduc ted  w i t h  r e s 2 e c t  t o  khe one i c s t a n c e  

i n  which t h e  e x p e r i m e n t a l  p o c e d u r e  w a s  n o t  s i g n i f i c a n t l y  more 

e f f e c t i v e ,  t h a t  i s ,  2s compzred t o  t h e  number o f  c r i t e r i o n  > r e f e r -  

e n c e  gs m e e t i n g  c r i t e r i o n  on two s t i m u l u s  p i r s .  The number o f  

e x 2 e r l m e n t a l  - S s  m e e t i n g  t h e  d i f f e r e n t i a l - f i x a t i o n  c r i t e r i o n  w a s  

c o m ~ a r e d  w i t h  t h e  number o f  c r i t e r i o n  p r e f e r e n c e  2s m e e t i n g  t h e  L- 

t e s t  c r i t e r i o n  w i t h  r e s g e c t  t o  each  o f  t h e  s e p n r a z e  p r e f e r e n c e  

x e a s u r e s ,  F i s h e r  e x a c t  t e s l s  i n d i c a t e d  t h a t  i n  a l l  c a s e s  s i g n i f i -  

c a n t l y  n o r e  e x ~ e r i n e n t a l  - S s  met c r i t e r i o n  (~c.01 i n  e ~ c h  c z s e ) .  

I n  su rmary ,  t h e  e x p e r i m n t a l  g r o c e d u r e  was n o r e  e f f e c t i v e  t h a n  

Lny o t h e r  - j rocedure  i n  ~ r o d u c i n g  d i s c r i n l i n z t i o n  o f  two, t h r e e  and  

f o u r  s u c c e s s i v e  s t i m ~ l u s  g a i r s ,  even when gs t e s t e d  unde r  o t h e r  
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V, :.nalvsis of F r c f e r e n c e  ove r  G r o u ~ s  o f  Ss 

-"is n o t e d  e a r l i e r ,  t h e  r e s u l t s  of  v i s u d  f i x s t i o n  : ) r e f e rence  

s t u d i e s  a r e  u s u a l l y  a n a l y s e d  i n  t e r m s  of  t h e  p r e f e r e n c e s  shown 

by g roups  o f  gs, r a t h e r  t h a n  by i n d i v i d u a l  - C s ,  I n  o r d e r  t o  r e l a t e  

t h e  p r e s e n t  f i n d i n g s  more c l o s e l y  tc t h o s e  of  o t h e r  p r e f e r e n c e  

s t u d i e s  u s l n g  checke rboa rd  s t i m u l i ,  p a r t i c u l a r l y  t o  t h e  B r e n n m  

e t  c.1 (1966)  s t u d y ,  t h e  r e s u l t s  were a l s o  a n a l y z e d  i n  t e r m  of  -- 
t h e  g r o u p  ~ r e f e r e n c e s  shown by t h e  v i s u z l  f i x a t i o n  > r e f e r e n c e ,  

c ~ i t e r i o n  p r e f e r e n c e ,  and  c o n t r o l  ( 2 0 )  Erouss .  r?es-dts were  con- 

s i d e r e d  i n  t e r r i s  o f  t h e  p r e f e r e n c e s  shown by each  grouil  f o r  ezch  

-,. L J ~ L ~  .2 , of  s t i a x l i .  ds i s  t y p i c a l l y  t h e  c a s e  wi.ih g r o u p  a n a l y s e s  o f  

vis.- - d l  - f  i x ~ t i o n  p e f  e r e n c e  r csul .Ls,  matched-groulj  t - t e s t s  were  - 

com>uked w i t h  r e s i ; ec t  t o  d i f f e r e n c e s  i n  thc: f i x a t i o n  t h e  t o  eacn  

s t i z m l u s  i n  a ;air, D i f f e r e n c e s  i n  s-+n and  nunber  o f  l o o k s  were  

a l s o  ana iyzed .  i . : esu l t s  of t h e s e  a n a l y s e s ,  p r e s e n t e d  i n  Tab le  XI, 

i n d i c a t e  f o r  ezch  g r o u p  t h e  s t i m n l u s  p i T s  2nd r e s s o n s e  n e n s u r e s  

c o n t r i b u t i n g  t o  a s i g n i f i c a n t  L - t e s t  (p<.O5, t w o - t a i l e d ) .  The 

t v a l u e s  l o r  t h c s e  a c a l y s e s  a r e  p r e s e n t e d  i n  -4:qendix F. I n  t h e  - 
s u b s e q u e n t  c i i s c u s s i o n  of r e s u l t s ,  m e e t i n g  t h e  - t - t e s t  c r i t e r i o n  v i t h  

res1 ;ec t  t o  any  one  of t h e  t h r e e  p r e f e r e c c e  measures  c o n s t i t u t e s  a 



S i g n i f i c a n t  n e a s u r c s  o f  group p r e f e r c c c e  , f i x a t i o n  t i n e  (FT) 

s p a n  ( S ) ,  o r  number o f  looks  (XL) on each s t i m u l u s  p a i r .  

Group 

S t i m u l u s  A B C C r i  t . Cont . 
p a i r  P r e f .  20 

FT, S - - - S - 

S, KL - 

S 

FT, NL 

- 
- 
- 
- 

FT, S ,  NL FT, S ,  NL 

FT, S ,  NL KL 

FT NL 

1:ote.- U n d e r l i n i n g  i n d i c a t e s  p r e f e r e n c e  f o r  24x24 s t i m u l u s .  



. , . . s i p i f i c z n t  I;:-ci'crcnce, .:in& t i ;us ~ ~ s c r : - ! l n l ; t i o n  of '<he ~ ; z l r .  

Xone of tPLe t h r c c  v i su ; l  i i x z t i o n  gre?ercnl ;e  grou,s evicicsccd 

d i s c r i s l r x l - , i o n  oi' t L c  12x12,  lLixi.it, 16x16,  o r  22x20 sti::;ulus i ~ i ~ s .  

-. i o t i ;  grou;:s .i and  C ,  i :oj~ever ,  d i s c r i r n i n ~ t e d  t h e  4x4, 6 ~ 6 ,  iO:t10 

stii,ul., Us - @rs, and Croup C d i s c r i n i n z t e d  t h e  6x2 ~ja l r  2s > j e l l .  

T- uroui2 3 d i d  n o t  d i s c r i n i n a t c  any  s t i m u l m  piir, 

2ke c r i t e r i o n  p r e f e r e n c e  and  c o n t r o l  ( 2 0 )  g roups  d i c c r i x i c z t e d  

t h e  10x10,  12x12 a n d  14x14 s t i n u l u s .  I n  a d d i t i o n ,  t h e  c r i t e r i o n  

f 1 /  p r e f e r e z c e  p o u ?  c i i s c r i m i n a t c d  t h e  lox ic  i;air, b u t  f z i l c d  t o  d i s -  

c r i n i n a t e  t h e  20x20 p a i r ,  which was ? r e s e n t e d  o n l y  t o  t h a t  g roups .  

X e i t h e r  t h e  c r i t e r i s n  p r e f e r e n c e ,  n o r  t h e  c o n t r o l  ( 2 0 )  - S s  were 

p r e s e n t e d  w i t h  t h e  4x4,  6x6 ,  o r  8x8 s t i m u l u s  sairs, 

7G L,,us,  -n i n  summary, d i s c r i m i n a t i o n  was ev idenced  l o r  t h e  10x10 

. p d i r  . .- by a l l  g r o u ? s ,  e x c l u d i n g  Group 2, which  d i s c r i n i n a t e d  no 

s t i ~ u l u s  s ~ i r s  a t  a i l .  Gnly t h e  c r i t e r i o n  p r e f e r e n c e  s n d  c o n t r o l  

( 2 0 )  groc;js, however ,  d i s c r i m i n a t e d  t h e  1 2 x i 2 ,  14x14  o r  16x16 

s t i n u l u s  p- ~* l r s .  ' 

C o n s i ~ e r i n g  t h e  d i r e c t i o n  of  > r e f e r e n c e  wkere : , re fe rences  were  

s i g n i f i c a n t ,  b o t h  Grou?s A a c d  C p r e f e r r e d  t h e  24x24 s t i n u l u s  

r e l a t i v e  t o  t h c  4x4, I n  c o ~ p a r t s o n  w i t h  t h e  6x6 s t i m u l u s ,  t h e  

24x24 was a g a i n  p r e f e r r e d  by Group A, however ,  C-rou? C l n d i c a t c d  

p e f e r e n c e  f o r  t h e  24x24 s t i m u l u s  w i t h  r e s l ~ e c t  t o  one n e a s w e  b u t  

n o t  b;ith r e s p e c t  t o  a n o t h e r ,  C r o u i ~  C p r e f e r r e d  t h e  3x5 s t i c u l u s  

r e l a z i v e  t o  t h e  24x24,  and  a l l  g r o u p s  p r c f e x e d  t h e  10x10 s t i n u l u s  

r e l a t i v e  t o  t h c  24x24. Both t h e  c r i t e r i o n  p r e f e r e n c e  and  c o n t r o l  

( 2 3 )  g r o x p s  : , r e f e r r e d  t h e  12x12 ,  m d  14x14 s t i s u l i ,  w h i l e  t h e  

c r i t e r i o n  > r e f e r e n c e  grou:, a l s o  :> re fe r r ed  t h e  16x15 s t i n u l u s .  



The d i s c r i m i n a t i o n s  shown by c r i t e r i o n  p r e f e r e n c e  and  c o n t r o l  

g roups ,o f  s t i m u l u s  g a i r s  a r e  more similar t h a n  t h o s e  d i s c r i n i c a t e d  

by v i s u a l  f i x a t i o n  p r e f e r e n c e  g rouns , canno t  be  a t t r i b u t e d  t o  a 

d i f f e r e d  v e r y  l i t t l e  i n  t h i s  r e s p e c t .  Each s t i m u l u s  :>air was 

p r e s e n t e d  t o  Group C f o r  1 6  t r i a l s ,  w h i l e  t h e y  were  p r e s e n t e d  t o  

t h e  c o n t r o l  g r o u p  f o r  a n  a v e r a g e  of 1 7  t r ia l s ,  and t o  t h e  c r i t e r i o n  

p r e T e r e n c e  g r o u s  f o r  a n  a v e r a g e  of  17 a n d  15 and 13 t r ials  f o r  t h e  

1 2 x 2 ,  14x14 a n d  16x16 s t i m u l u s   airs r e s p e c t i v e l y .  

f 7 .* ,,e 2 o s s i b i l i t ; r  t h a t  d i s c r i m i n a t i o n  of s m s l l e r  d i f f e r e n c e s  

e v i c e n c e d  by .hc  c r i t e r i o n  p r e f e r e n c e  and c o n t r o l  g rox2s  n i ~ h t  be  

due t o  a d i f f e r e n t i a l  h a b i t u a t i o n  e f f e c t  was a l s o  i n v e s t i z a t e c ,  

s i n c e  t h e  o r d e r  i n  rrllicl; ;he s t i n u i z s  :;airs were  p r e s e n t e d  was riot 



S t i x u l u s  p a i r  

Fig .  10.  Percentage of  t ime  f i x a t i n g  each 
s t i m u l u s  r e l a t i v e  t o  t o t a l  t ime  
f i x a t i n g  b o t h  s t i m u l i  o f  each 
p a i r  f o r  group A. 

S t i m u l u s  p a i r  

F ig .  11. P e r c e n t a g e  of  t ime  f i s a t i n g  e a c h  
s t i n u l u s  r e l a t i v e  t o  t o t a l  t ime 
f i x a t i n g  b o t h  s t i m u l i  o f  each 
p a i r  f o r  c r i t e r i o n  p r e f e r e n c e  
group . 

Kate.- C i r c l e d  p o i n t s  i n d i c a t e  a  s i g n i f i c a n t  
d i f f e r e n c e  i n  f i x a t i o n  o f  t h e  s t i m u l u s  p a i r .  



.L "Ale ',. f i x a t i o n  t i n e  t o  c j c h  s t i m : ~ l u s  ove r  b l o c k  of  t e n  t r ia ls  f o r  

c u r v e s  f o r  t h e  c o n t r o l  g r o u p  re1:resent a l l  c o n t r o l  t r i a l s  r a t h e r  

t h a n  j u s t  t h c  f i r s t  2C, s i n c e  h s b i t u a t i c n  e f f e c t s  would be  c o r e  

l i k e l y  t o  a s p e a r  wlth g r e a t e r  numbers o f  t r i n l s .  

V I .  Comr ,~~r i con  01 t h c  Yhrec f r e f  e r e n c e  :<easures  

I n  o r d e r  t o  d e t e r m i n e  wheo;her a n y  one  g r e f e r c n c e  mezsure  y o -  

v i d e d  a more s e n s i t i v e  i n a e x  o f  d i f f e r e n t i a l  res2ondLcc  f o r  i ~ f a n t s  

of t h i s  rise, t h e  number of gs m e e t i n g  t h e  k - t e s t  c r i t e r i o n  ; ~ i t ' r ,  

r e s p e c t  t o  f i x a t i o n  t i n e ,  s p n ,  and number of  l c o k s  c o c ~ a z e d  

w i t h i n  each  of  chc  v i s u a l  f i x a t i o n  p r e f e r e c c e ,  zhe  c r i t e r i o n  

y , e f z r c n c e ,  - -- a n d  t k e  c o n t r o l  ( 2 0 )  ,gou;s. 1ns::cction o c  t h e  r e s ~ l t s  

Tor etich r r o u p  r e v e a l e d  t h a t  on any  s i n z l e  s t i m u l u s  ~ n i r ,  t h e  

n ~ x b s r  of - S s  m e e t i n g  c r i t e r i o n  w i t h  r e s l ~ c c t  t o  a g i v e n  _ : r e P e r e ~ c e  

' A t ;  ceasu -e  w a s  v e r y  si~~ji.1 ~ n d  v a r i e d  1 1 ~ , - e  aTong t h e  n e z s u r e s ,  

.;, . ~ c n  ::eyfornance on 211 s t i n u l u s  _a i rs  w a s  co f i s ide red  f o r  ezch  

rroi ;? ,  t h e  nuizbcr of  22 neetin,.; c r i t e r i o n  on c t  l e a s t  one s t i ~ ~ l ~ l c  0 

- s a i r  v a r i e d  c n i y  s l i , l : t l y  anone  ';he menzurcs.  Cnly  f o r  Study C 



T r i a l  Blocks 

10x10 

T r i a l  3 locks  

12x12 

T r i a l  Elocks 

14x14 

St imulus p a i r  

F i g .  12. Mean f i x a t i o n  t i n e  of t h e  c o n t r a 1  group averaged 
i n  b locks  of  10 t r i a l s  t o  each s t imu lus  of  each 
p a i r .  
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. , . . . . dlt<a:in; p roccz ; r rc  b:~- , l ;  i;;i:lcl: t c  as-ess v i c u a l  d i s c r l a ; r , s t i o r ,  

,. si-, : 2.  
-' i n  i n f z n t s ,   an:",^ coiiil~are r e c i ; l t s  oLta i r ,ed  3.1 t h i c  

o ; : e r ~ n t  c a n d i t i o n i n g  ;>rocedurc  v r i t ? :  t h o s e  c b t s i n e d  by t h e  t r ;d l -  

.,. v l ~ n a l  - v i s u a l  ? r e f e r e n c e  rf,ethods, The o:;ernnt c c n d i t i o s i n ~  p-o-  

c e d u r e  which was deve loped  involvcci  i n c r e z s i c -  f i x z t i o n  t l x c  
V t o  

o z c  of  two s t i x u l i  by n a k i n z  a b r i g h t l y  c o l o u r e d  x o v i n g  : - , ic ture  

c o n t i n s e n t  upon l o o k i n 2  a t  t h e  s t i m u l u s .  

? ~ n i t i a l  e v a l u a t i o n  o l  t h e  c o n d i t i o n i n g  p r o c e d u r e ,  a s s e s s e d  

by c o z p r i n z  t h e  e x r e r i n e n t a l  v : i t i !  t h e  c o n t r o l  grcui? on t e s t  

. . t r i a l s ,  skowea t h a t  t h e  ex2e r i rnen ta l  p o c e d u r e  w a s  s l g ~ i f i c a n t l y  

z o r e  effective i n  e l i c i t i n g  d i f f e r e n t i d  f i xa -L ion  from i n d i v i d u a i  

S s  on each  ;air o f  s t i m u l i ,  ' l h a t  t h i s  o c c u r r e d  i n  s r j i t e  o f  t h e  - 
f a c t  t h a t  t h e  c o n t r o l  g r o u p  had e x t e n s i v e  0 2 p o r t u n i t y  t o  view t h e  

s t i z u l i ,  i n d i c a t e s  t h a t  t h e  f i x a t i o n  r e s l ; cnse  i s  rr ,odif i ,aSie  by 

c c n d l c i o n i n g  p r c c e b u r e s  i n  which thc v i s u a l  s t i m u l a t i o n  i s  ~ s e d  

a a : . e in fo rce r .  The l a t t e r  i s  i n  l i n e  w i t h  t h e  f i n 6 i n g s  o f  o t k e r  

. . 5xivest;:;ators t h a t  re:;,onse r a t e  i n c r e a s e s  when v i s u a l  s t i r ~ a l c t l o r ,  

i s  c o x i n g e n t  on c d c i n c  t h c  r e s p n s e  ( E e i d ,  1956; Caron,  1367; 

?" .  a ; i s e l a c d ,  1967;  Zoyrer, 1967) .  



co3 l ; l e t e  w i t h o u t  f u r t c e r  i n h i b i t i o n  t r a i n i n = .  

~ v a l u a t i o r i  o f  i h e  u s e f u l n e s s .  o f  t h c  o 2 e r a n t  c o n a i t i o n i c ;  ceti.oc? 

r e i ~ x i v e  t o  s2onzaneous  , r e I e r e n c e  methods i n d i c a t e d  t h s t ,  g e n e r a l l y ,  

t h e  o g s r a n t  c o n d i t i o n i n g  p - o c e d u r e  was c o r e  e f f e c t i v e  i n  2 r o v i Z i n g  

ev ider ice  of d i s c r i m i n a t i o n  by i n d i v i d u a l  S s .  T h i s  a s s l i e d  b o t 5  t o  - 
number cf  5s d i s c r i n i n c t i n g  any  one  s t i m u l u s  i>air, and ;kc nmber 

d i s c r i n i n & t i n g  s e v e r a l  z t i m u l u s  p a i r s .  

I < e l ~ ; i v e  t o  Y r a d l t i o n a l  V i s u a l  F i x a t i o n  P r e f e r e n c e  P r o c e d u r e s  

l e l c t i v e  t o  t h e  v i s ~ a l  f i x a t i o n  p r e f 2 r e n c e  ; z o c c d o r e s ,  s i ~ c i -  

f i c ~ ~ t l y  c o r e  ex>crincnt : : l  - Ss cvi2enccci d l s c r i n i n s t i o n  on e v e r y  

stlsuluc , a i r  frc;m :he 10x10 t o  ile 15x15 l a i r ,  ichen 5s i n  Sock 

Cro;,s rrerc c s s e s s e d  by ihe d i f f c r e n t i ~ l - f i x a t i o n  c r i t e r i o n ,  Th,s 



. - ~. :;e:z..;ive to <;he C r i t e r i o n  i , r e f e re ' i l ce  ; ' rcce?ure 

- 
is z d d i t i o n  t o  < h e  t r a d i t i o n a l  v i s u a l  f i x a t i o n  p r e f e r e n c e  .:;Yo- 

c e c c r e ,  a c o d i f i c a t i o n  of thls r .e thod,  c a l l e d  t h e  c r i t e r i o c  ? r e f e r -  

ep.ce >yocedure ,  w a s  a l s o  s t z d l e d ,  This ; : , r o c e d ~ r e  i c v o l v e d  re ;es teC 

z r e - e n t a t i o n  of  cat:; s t i n g l u s  ;;sir, p -e sen ta -L ion  c f  d i f f  e r e n t  y i r s  

i n  o r d e r  of  i n c r e a s i n g  si::ilaTiQ, r;nd u s c  of ti c r i t e r i o n  ~ : r o c c l ~ r e  

s u c h  as was en::loyed ir,  t h e  e x ; ~ e r i m e n t a l  proceGare.  It ~ z s  2 j O s t L -  

. . 
L t e C  t h z t  ';his ; r .cdif ied g - e f  ei-ence ~ r o c e a u r e  ::.l;;ht B t i c i l i t a t e  

d i f f e r e ; i t i a l  res>ondin,c .  12 t h i s  :.;ere S O ,  i t  woulc ~ r o v i d e  aii 

a l t e : . n a t l v e  t o  ;he d i s c r i a i n n t i o n  t r a i c i n g  ~ r c c e j u r e  as v e l i  as a 

refir,e::lzni; of v i suc ;  S i x a t i o n  pr e f  e r e n c e  2r:cedi;:-es. 

Z ~ n s i d ~ r i n g  t h e  d i f f e r e f i t i z l - f i x z t i o s  c r i z e r i o r - ,  s c r e  e s 2 e r i -  

. . . ,  . ? 3 rLe-tz- 1::;s c r ~ ~ ~ r i o ~  p:c,'c.rcnce - 3s  r?,et C,iCc?ivC CYi LL:~ ;.:Ci<rs, 

. . ,.. . . - - ,  
r: 

,? ,& - - -2 .- ;.. , * p .,- ~ - ~ -  , : I ~ ~ ~  ~;~e;--.e :;o: ~ i g ~ : ~ l c ; n t ,  ; " , o : : ~ v ~ T ,  on tha ~ i ; : ; - - ~  z,".d 

. . - ,  , . 
- -  ~ i - C :  7 bji;,c;; yiz;~ ' ~ e  & c c o - ~ r . - c e ~  ~ a r ,  ipA - . A ? - -  ", 3:; Li:e 

- 7 ,,~" , - . ~ T 2 -  
. ,  & r i '  

c. ", - -  ---- c: Gf ,c:-~r.~I-i,;:~.L - .-,s b c s t 2 d  c?? .;?&cse -c2i :::- AL2sC? 
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" - .  c r<  iL;? ,. d -  - , ~..-., - - . c y j  -,.: iF- ,,, 4 . .  ,lc;;-, , the c:,:;.cyi:;:ental --yoce~:2-~ :.!LS " i i ley-  





T- nur.lber o? 2s  i n d i c a t i n g  d i s c r i n i n A l o z .  no7:ever ,  even wit;-- s ~ c ?  5 

? .  - .  i z b e r ~ ~  12dcx of  d i s c r i m i n a t i o n ,  t h e  c r i t e r i o n  : , reference :,rccci.;re 

- ,. . . 
,:Le c ~ j c r i ~ y  of  e x p e r i m e n t a i  2s. L l n o s t  i L e n t i c a l  f i n 6 l n g s  w e r e  

073t?:, ,,L.dc r for the c o n t r o l  ( 20 )  gro.c:>, wkich w 2 s  s i m i l a r  t o  ,he c r i -  





On t h e  o t h e r  hand ,  c o r i , s r i c o n s  1,-ith t h e  e x p e r i m e n t a l  ; ,rocedure 

i n d i c n t e d  t h a t  a l t h o u c h  t h c  e x p e r i m e n t a l  p r o c e d u r e  was a lways  

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

L '  Lais  was n o t  n e c e s s a r i l y  t r u e  w i t h  r e s ~ e c t  t o  t h e  c r i t e r i o n  

; ) r c f e r c n c e  , ~ r o c e d u r e .  Tneac f i n d i n g s  s ~ g g e s t ,  t i i e r e f o r c ,  t h a t  t h e  

c r i t c r i o n  p r e f e r e n c e  p r o c e d u r e  may b e  s l i z h t l y  n o r e  e f f c c t i v e  t h a n  

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

C o n s i d e r a t i o n  oP t h e  d i f f  c r e n t  pAsef  e r c n c e  n e n s u r e s ,  f i x a t i o n  

C ' ,lac, s p a n ,  and  number of l o o k s ,  i n d i c a t e d  t h a t  each  p r o v i d e d  

e v i d e n c e  0: d i s c r i m i n a t i o n  &bout  t h e  s a n e  number of  t i z e s ,  b o t h  

f o r  .g roup and  i n d i v i d u a l  a n a l y s e s .  T h i s  s q , . ; e s t s  t h t  twelve-:.!eek- 

o l d  i n f a n t s  L r e  i n t e r m e d i a t e  between nakin:; a few l o n g  l o o k z ,  wkich 

i s  c h a r a c t e r i s t i c  of  young i n f a n t s ,  and  many s k ~ o r t  o n e s ,  c h a r a c t e r -  

i s t i c  of  olcier i n f a n t s  (Aries, 1966), and hence  no one meas7.ire i s  

:r,o-i: s e r i s i t i v e  t h a n  any  o t h e r ,  Bein2  r ~ b l e  t o  nee'; a d i sc r imi r , a -  

t i o n  c r i t e r i o n  on any  one o f  t h e  t h r e e  n e a s u r e s ,  ho>:ever, p r o v i d e s  

a b r o a d e r  i n d i c a t i o n  of  d i s c r i n i n a t i o n .  S i n c e  i n f a n t s  do seer.  t o  

v a r y  i n  t h e i r  a o d e  of r e s g o n d i n g ,  b o t h  between i n f o n t s  and x i t h i n  a 

g i v e n  i n f a n t ,  i t  would s e e E  t h a t  s e r i o u s  con side ratio^ whodlc be  

g i v e n  t o  i n c l u d i n g . e a c h  of  t h e s e  measures  i n  any  s t a t e m e n t  abou t  

prefe;ences.  

E v a l u a t i c n  of ? r e f e r e n c e s  f o r  Crouos of  Zs 

:!ten e v i d e n c e  of  d t s c r i ~ i n j t i o n  by g r o u l s  o f  - S s  w a s  i n v e s t i z ; z e d ,  

the r e s u l t s  f o r  I h c  c r i t e r i o n  p r c f e T c n c e  and  c o n t r o l  ( 2 G )  c r o u y s  

....*, d i s c r l : n i n a t e ,  i n d i c a t e d  t h ~ t  twelve-week-old i n f ~ n z s  : , r e f e r  , a d  C h " r  



10x10, 12x12, 14x14, and 16x16 s t i m u l i  r e l a t i v e  t o  t h e  24x24 

s t i m u l u s .  Of t h c s e  p a i r s ,  on ly  t h e  10x10 s t i m u l u s  was p r e f e r r e d  by 

t h e  v i s u a l  f i x a t i o n  p r e f e r e n c e  groups .  T h i s  s u g g e s t s  t h a t  a  s t i n u l u s  

p r e s e n t a t i o n  method i n  which s t i m u l i  a r e  p r e s e n t e d  f o r  a  s e r i e s  of 

t r i a l s ,  a s  i n  t h e  c r i t e r i o n  p r e f e r e n c e  p rocedure ,  p rov ides  ev idence  

o f  f i n e r  d i s c r i m i n a t i o n  than  one i n  which s t i m u l i  are randonized o v e r  

t r i a l s ,  as i n  t r a d i t i o n a l  p r e f e r e n c e  p rocedures .  The s m a l l e s t  d i f f e r -  

ences  d i s c r i m i n a t e d  us ing  t h e  t r a d i t i o n a l  p r e f e r e n c e  p rocedures  w a s  a 

10x10 v e r s u s  a  24x24 checkerboard p a t t e r n ,  w h i l e  t h e  s m a l l e s t  d i f f e r -  

ence d i s c r i m i n a t e d  us ing  t h e  c r i t e r i o n  p r e f e r e n c e  procedure  was a 16x16 

v e r s u s  a 24x24 p a t t e r n .  

The p o s s i b i l i t y  t h a t  t h e s e  d i f f e r e n c e s  i n  d i s c r i m i n a t i o n  could  

be  a t t r i b u t e d  t o  a d i f f e r e n t i a l  h a b i t u a t i o n  e f f e c t  w a s  i n v e s t i -  

g a t e d  f o r  b o t h  t h e  c r i t e r i o n  p r e f e r e n c e ,  and c o n t r o l  ( a l l )  groups  

s i n c e  t h e  p rocedure  of p r e s e n t i n g  t h e  same s t i m u l u s  p a i r  r e p e a t e d l y  

might  have been expec ted  t o  f a c i l i t a t e  h a b i t u a t i o n .  Curves of t h e  

f i x a t i o n  t i m e  t o  each  s t i m u l u s  o f  a p a i r  ? r o v i d e d  no ev i . l s~ - , ce  O F  

l:.3:)icuation t o  e i t h e r  t h e  24x24 s t i m u l u s ,  t h e  one p r e s e n t e d  most 

o f t e n ,  o r  t h e  v a r i a b l e  s t i m u l u s .  T h i s  was t r u e  f o r  b o t h  groups ,  

even though t h e  c o n t r o l  ( a l l )  group r e c e i v e d  many more t r ia l s  than 

t h e  c r i t e r i o n  p r e f e r e n c e  group. Thus,  t h e s e  r e s u l t s  i n d i c a t e  t h a t  

t h e  s u p e r i o r i t y  o f  t h e  c r i t e r i o n  p r e f e r e n c e  p rocedure  is  more 

l i k e l y  a t t r i b u t a b l e  t o  t h e  s t i m u l u s  p r e s e n t a t i o n  t echn ique ,  t h a n  t o  

a d i f f e r e n t i a l  h a b i t u a t i o n  e f f e c t .  

I n  a d d i t i o n ,  t h e  s m a l l e s t  d i f f e r e n c e  d i s c r i m i n a t e d  by t h e  c r i -  

t e r i o n  p r e f e r e n c e  5s as a group ,  t h e  16x16 v e r s u s  t h e  24x24 s t i n u l u s ,  

was a l s o  d i s c r i m i n a t e d  by t h e  m a j o r i t y  o f  i n d i v i d u a l  exper imenta l  



S s ,  That  t h e s e  r e s u l t s  a r e  s o  s i n i l z r  s t r o n g l y  s u c p o r t s  t h e  - 
c o n c l u s i o n  t h a t  twelve-week o l d  i n f a n t s  a r e  a b l e  t c  d i s c r i m i n a t e  

a 16x16 c h e c k e r b o a r d  from a  211x24 chcc!:erbocird. I n  a d d i t i o n ,  

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

p r o v i d e s  t h e  sa:ne i n d i c a t i o n  of d i s c r i r ; . i n a t i o n  a b i l i t y  f o r  grou;,s 

o f  - S s  as does  t h e  e x p e r i m e n t a l  p rocedure  f o r  i n d i v i d u a l  2s .  

Z e l a t i v e  t o  t h e  Declber and  E a r l  T h e o q  

The r e s u l t s  o b t a i n e d  f o r  t h e  v i s u a l  f i x a t i o n  p e f e r e n c e  g roups  

t o  s o n e  e x t e n t  s u p p o r t  ? r e d i c t i o n s  d e r i v e d  from t h e  Denber anu 

Sari  t h e o r y ,  and  e x t e n d  t h e  f i n d i n g  r e g o r t e d  by 3 r e n n m  e t  21, 

(19663. I n  l i n e  w i t h  t h e  l a t t e r  f i n d i n g s  t h a t  e ight -week-o lds  

p r e f e r r e d  t h e  8x8  s t i m u l u s ,  and  four teen-week-olds  p r e f e r r e d  t h e  

24x24 s t i m u l u s ,  t h e  twelve-week-olds i n  t h i s  s t u d y  p r e f e r r e d  a 

s t i m u l u s  i n t e r m e d i a t e  t o  t h e s e  two, t h e  10x10 checke rboa rd  s t i n u l u s .  

I f  a g e  can  b e  e q u a t e d  w i t h  e x p e r i e n c e ,  as s u g g e s t e d  by Anes ( 1 9 6 6 ) ,  

t n e s e  r e s u l t s  would b e  p r e d i c t e d 4 y  t h e  D e ~ b e r  and  Z a r l  t h e o r y  

which s t a t e s  t h a t  w i t h  e x p e r i e n c e ,  t h e  p a c e r ,  o r  ; r e f e r r e d  s t i n u l u s ,  

c h z n z e s  i n  t h e  d i r e c t i o n  o f  g r e a t e r  com2lexi ty .  

The f i n d i n g  i l l u s t r a t e d  i n  F i g u r e  1 0 ,  t h a t  s t i a u l i  w i t h  fe-der 

o r  g r e a t e r  numbers of  s q u a r e s  were  f i x a t e d  l e s s  t h a n  t h e  10x10 

s t i m u l u s  would a l s o  b e  p r e d i c t e d  by t h e  theo ry .  Tha t  t h e  sLa;e o f  

t h i s  p e f e r e n c e  c u r v e  is s imi la r  t o  one r e p o r t e d  by 3 rennan  e t  al, 

(1966) s u a g e s t s  t h e  c o n s i s t e n c y  of  t h e  phenomenon f o r  g r o u p  o f  

Ss .  The p a t t e r n  of p r e f e r e n c e s  f o r  i n d i v i d u a l  Ss, however,  was - 
h i g h l y  v a r i a b l e  and  seldom approximated  t h e  g roup  cu rves .  

The p r e f e r e n c e  c u r v e s  f o r  t h e  c r i t e r i o n  p r e f e r e n c e  and  c o n t r o l  



(20)  g r o u p s ,  as i l l u s t r a t e d  i n  3 i g u r e  11, a r e  n o t  s o  c l e e r l y  i n  

l i n e  w i t h  t h e  t h e o r y .  Not o n l y  i s  t h e  10x10 s t i m u l u s  , r e f e r r e d ,  

b u t  a l s o ,  t h e  12x12 ,  14x14,  and  16x16 s t i m u l i .  Again, t h i s  may 

r e s u l t  f rom t h e  s t i m u l u s  p r e s e n t a t i o n  p r o c e d u r e  em:,loyed. The 

p r s c t i c e  of p e s e n t i n z  one s t i m u l u s  >air f o r  a s e r i e s  o f  t r i a l s  

and  of p r e s e n t i n g  s u c c e s s i v e  s t i m u l u s  p a i r s  i n  o r d e r  o f  s i r z i l a r i t y ,  

may have  f a c i l i t a t e d  t h e  ~ e n e r a l i z a t i o n  o f  p r e f e r e n c e  f r o z  t h e  
2 

iOxlO t o  t h e  12x12 s t i m u l u s ,  e t  c e t e r a .  S i n c e  t h e  d i f f e r e n c e  

be tween s u c c e s s i v e  s t l m u l i  w a s  s l i g h t  even t o  t h e  a d u l t  eye ,  i t  

i s  g o s s i b l e  t h a t  t h e  i n f a n t  d i d  n o t  a c t u a l l y  d i f f e r e n t i a t e  any 

two s u c c e s s i v e  s t i m u l i .  Thus w i t h  a c o n s t a n t ,  o r d e r e d  s t i m u l u s  

a r e s e n t a t i o n  p r o c e d u r e  s u c h  as t h i s ,  g e n e r a l i z a t i o n  from a p re -  

f e r r e d  s t i m u l u s  t o  similar s t i m u l i  c o u l d  h a v e  occu r red .  

I n  g e n e r a l ,  ' t h e  10x10 checke rboa rd  s t i n u l u s  does a p p e a r  t o  be  

t h e  > r e f e r r e d  p a t t e r n  f o r  i n f a n t s  t w e l v e  weeks of age. T h i s  is 

e v i d e n c e d  by ;l:e f a c t  t h a t  a11 g roups  showed a p r e f e r e c c e  f o r  t h i s  

s t i m u l u s  ( e x c e p t  f o r  one  g r o u p  which showed no  p r e f e r e n c e s  a t  a l l ) ,  

m a  a l s o  t h a t  more i n d i v i d u a l  2s p r e f e r r e d  t h i s  p a t t e r n  t o  any 

o t h e r .  S i n c e  a f a i r l y  c o n s i s c e n t  p r e f e r e n c e  i s  i n d i c a t e d  f o r  t h e  

10x10 p a t t e r n ,  and  s i n c e  t h a t  s t i m u l u s  is i n t e r m e d i a t e  between t h e  

8 x 8  and  24x24 s t i m u l i ,  as would be  p r e d i c t e d  from t h e  Zrecnan  et 

a1. (1966)  s t u d y ,  t h e  r e s u l t s  su:)sort t h e  i d e a  t h a t  i n f n c t s  do - 
h a v e  L p r e f e r r e d  s t i m u l u s  which changes  w i t h  a g e  alon;  thc d izen -  

s i o n  r e y e s e a t e d  by  zhe  v a r y i n g  checke rboa rd  p a t t e r n s .  If t h e  

Dczber and  E a r l  t h e o r y  i s  a : , ~ l i e d ,  t h e  p e f e r r e d  c c x i u l u s  c o u l d  b e  

c o n c e ; ~ t u a l i z e d  as a p a c e r  s t i m u l u s ,  and  t h c  checke rboc rd  d i n e n s l o n  

as zi corzi lexi ty  dimension.  



Consicieri11,- t h e  o v c r a l l  r e s u l t s  of  t h i s  r e : , * - a r c h ,  t h e  rncljor 

1 n 3 l i c a t i o n  is t h a t  t h e  v i s u a l  d i . , c r i rn ina t ion  ~ b i l i t l e s  of  i n f a n t s  

can  be  b e t t e r  i n v e s t i g a t e d  by means of  a n  o p e r a n t  cond i t l o r . l ng  

y r o c e d u r e  t h a n  by meacs of  v i s u a l  f i x a t i o n  p r e f e r e n c e  y rocedure .  

-71 l a c  i ' a r t i c u l a r  s t i m u l u s  , r e s c r , t a t i o n  technique used  i n  t h c  ; , resent  

c o n d i t i o n i n g  s r o c e d u r e  w a s  d e s i g n e d  t o  rnaxinize t h e  p o s s i b i l i t y  

o f  - Ss e v i d e n c i n g  d i s c r i m i n a t i o n .  ' lo  d e t e r n i n e  which o f  t t c  v a r i o u s  

a s y e c t s  of t h e  : rocedi : re  u e r e  i ny lo r t an t  i n  t h i s  r e g a r d ,  f a r t h e r  

i n v e s t i g a t i o n  i s  necessary. 

F o r  one t h i n g  t h e  p o s i t i v e  s t i m u l u s  i n  t h i s  c o n d i t i o n i n g  pro-  

c e d u r e  w a s  p a r t i c u l a r l y  chosen  bccause  i t  w a s  somewhat ? r e f e r r e d  

r e l a t i v e  t o  tkie n e g a t i v e  s t i m l u s .  \ ,*nether  o r  n o t  i t  would be  

y o s s i b l e  t o  u s e  t h e  l e a s t  p r e f e r r e d  s t i m u l u s  as t h e  p o s i t i v e  

s t i a u l u s  and  t h e  most ? r e f e r r e d ,  as t h e  n e g a t i v e  s t i m u l u s ,  r e ~ a i n s  

t o  S e  i n v e s t i g a t e d ,  F u r t h e r ,  t h e  t e c h n i q u e  of  c o n d i ~ i o n i n ~  d i f f e r -  

e n t i a l  r e s p o n d i n g  f i r s t  t o  t h e  most d i f f e r e n t  s t i m u l i  and  sub- 

s e q u e n t l y  t o  more s imilar  s t i m u l i ,  may o r  may nor  be  n e c e s s a r y  f o r  

o b t a i n i n g  e v i d e n c e  of d i s c r i m i n a t i o n  s imi lar  t o  t h a t  r e 2 o r t e d  i n  

t h i s  r e s e a r c h .  T h i s  c o u l d  be  i n v e s t i g a t e d  by v a r y i n g  t h e  o r d e r  i n  

which t h e  s t i m u l i  a r e  p r e s e n t e d .  

The second  i m $ i c a t i o n  of  t h i s  r e s e a r c h ,  c o n s i d e r e d  i n  con- 

j u n c t i o n  w i t h  t h e  Crennan e t  a l .  (1966) r e s u l t s ,  i s  t h a t  p r e f e r -  

e n c e s  f o r  s t i m u l i ,  a t  l c a s t  on t h e  d imens ion  used  h e r e ,  do apFea r  

t o  v a r y  w i t h  a g e  i n  a n  o r d e r l y  fas?.ion. Thcse  f i n d i n g s  s u g g e s t  

p o s s i b l e  changes  i n  p e r c e y t u a l - c o g n i t i v e  f u n c t i o n i n g  ( T a n t z ,  1965)  

o c c u r  w i t h  a g e  which  can  o n l y  b e  i n v e s t i g a t e d  w i t h  a  >)referer .ce 

ne thod .  I n  o r d e r  t o  a s c e r t a i n  whe the r  t h e  G e v e l ~ ~ n e n t a l  chances  

i n  p r e f e r e n c e  found  f o r  g r o u p  o l  2s i n  t h e s e  c r o s s - s e c t i o n a l  



s t u d i e s  a l s o  h e l d  f o r  i n d i v i d u a l  zs, l o n g i t u d i n a l  s t u d i e s  o f  

? r e f e r e n c e  a r e  needed.  

AnL g e n e r a l  summary of  r e s u l t s  i n d i c a t e s  t h a t  t h e  o p e r a n t  

c o n d i i i o n i n g  I z o c e d u r e  deve loped  i n  t k i s  r e s e a r c h  i s  a n  e f f e c t i v e  

t o o l  f o r  d e t e r m i n i n g  t h e  d i s c r i m i n a t i o n  a b i l i t i e s  of  i n f a n t s .  

Comimred w i t h  any  p r e f e r e n c e  p r o c e d u r e ,  t h e  e x p r i m e n t a l  p r o c e d u r e  

i s  more e f f e c t i v e  f o r  p r o d u c i n g  e v i d e n c e  of d i s c r i m i n a t i o n  f o r  

i n d i v i d u a l  2s. A d d i t i o n a l  a n a l y s e s  o f  t h e  p r e f e r e n c e  p r o c e d u r e s  

i n d i c a t e d  t h a t  t h e  r e s u l t s  f o r  g r o u p  of  - S s  were  c o n s i s t e n t  w i t h  

o t h e r  f i n d i n g s  u s i n g  c h e c k e r b o a r d  s t i m u l i .  These  r e s u l i s  g ro -  
4 

v i d e d  s n p s o r t  f o r  t h e  3 e n b e r  and  L a r l  t h e o r y  t h a t  p r e f e r e n c e s  

chansed  i n  a p r e d i c t e d  d i r e c t i o n  w i t h  e x p e r i e n c e  ( a g e ) .  Group 

r e s u i t s  f o r  t h e  c r i t e r i o n  p r e f e r e n c e  ~ r o c e d u r e ,  and  i n d i v i d u a l  

f i n r i i n g s  f o r  t h e  m a j o r i t y  of e x p e r i m e n t a l  Ss, i n d i c a t e d  t h a t  

twelve-week-old i n f a n t s  can  d i s c r i m i n a t e  between p a t t e r n s  a t  l e a s t  

as s imi lar  as 16x16 v e r s u s  24x24 s q u a r e s .  
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A P P E N D I X  A 



Table 1 

Differential-fixation criterion: number of test trials 

to criterion or maximum number of test trials for each 

experimental 2 on each pair of stimuli. 

-- 

Stimulus pair 

5 - 10x10 12x12 14x14 16x16 18x18 20x20 

1 4 4 4 4 (8 1 

2 4 6 4 ( 6  ) 

3 4 4 12 6 4 8 

4 4 12 4 4 

5 14 5 10 4 (10 > 
6 10 7 4 (20) 

7 4 4 (12) 

Parentheses indicate maximum number of trials 

/ presented when failed to meet criterion. 



D i f f e r e n t i a l - f i x a t i o n  c r i t e r i o n :  number o f  t r i a l s  t o  

c r i t e r i o n  o r  maximum number of trials f o r  each c r i t e r i o n  

p r e f e r e n c e  on each p a i r  of s t i m u l u i .  

S t i m u l u s  p a i r  

10x10 12x12 L4x14 16x16 20x20 

Note.- P a r e n t h e s e s  i n d i c a t e  maximum number of t r i a l s  

p r e s e n t e d  when 2 f a i l e d  t o  meet c r i t e r i o n ;  

, u n d e r l i n i n g  i n d i c a t e s  p r e f e r e n c e  f o r  t h e  24x24 

st i n u l u s .  



Table 3 

Differential-fixation criterion: number of test trials 

to criterion or maximum number of trialc for each control 

(test) 2 on each pair of stimuli. 

Stimulus pair 

10x10 12x12 14x14 16x16 

Note.- Parentheses indicate maximum number of trials 

presented when 2 failed to meet criterion. 



T a b l e  4 

D i f f e r e n t i a l - f i x a t i o n  c r i t e r i o n :  number of t r i a l s  t o  

c r i t e r i o n  o r  maximum number of trials f o r  each c o n t r o l  

(20) 5 on each p a i r  of  s t i m u l i ,  

Note,- P a r e n t h e s e s  i n d i c a t e  maximum number of  t r i a l s  

p r e s e n t e d  when - S f a i l e d  t o  meet c r i t e r i o n ;  

u n d e r l i n i n g  i n d i c a t e s  p r e f e r e n c e  f o r  24x24 

s t i m u l u s  , 



T a b l e  5 

D i f f e r e n t i a l - f i x a t i o n  c r i t e r i o n :  number of  trials t o  c r i t e r i o n  .on 

each s t i m u l u s  p a i r  f o r  t h o s e  gs i n  S tudy  A ,  E, and C meet ing  

c r i t e r i o n .  
1 

-- -- - - 

S t i m u l u s  pair 

s t u d y  4x4 6x6 8x8 10x10 12x12 14x14 16x16 20x20 

Rote.- U n d e r l i n i n g  i n d i c a t e s  p r e f e r e n c e  f o r  24x24 s t i m u l u s .  

a  One 5 was omitted froin t h i s  group due t o  s t imulus presenta t ion  
d i f f i c u l t i e s  which made app l i ca t ion  of t h e  d i f f e r e n t i a l - f i x a t i o n  
c r i t e r i o n  inappropr ia te .  
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T a b l e  1 

The ;- test  c r i t e r i o n :  S s  i n  Study A and B meet ing c r i t e r i o n  on each - 
s t i m u l u s  p a i r  w i t h  r e s p e c t  t o  f i x a t i o n  t ime (FT) , span (s]. o r  number 

of l o o k s  (EL). 

\ 
St imulus  p a i r  

s t u d y  4x4 6x6 8x8 10x10 12x12 14x14 16x16 2 0 ~ 2 0  

Note.- Under l in ing  i n d i c a t e s  p r e f e r e n c e  f o r  24x24 s t imulus .  



. Table 2 

The t_-test criterion: g s  in Study C (Il=10) - meeting criterion 

on each stimulus pair with respect to fixation time (FT), 

span (S), or number of looks (KL). 

FT,S,NL NL 

S - - 
NL. - - 

Note,.- Underlining indicates preference for 24x24 stimulus. 
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Table  1 

IGumber of v i s u a l  f i x a t i o n  p r e f e r e n c e  2s meeting t h e  k - t e s t  c r i t e r i o n  

on each p a i r  of s t i m u l u s  w i t h  r e s p e c t  t o  each p re fe rence  measure . 

S t i m u l u s  

P a i r  

P r e  ference Measure A l l  t h r e e  

F i x a t i o n  Time Span No. of looks  measures 

Group Group Group Group 
2 

A B C  A B C A B C A B C  



Table 2 

Kumber of visual fixation preference 2s meetin$'the 

differential-fixation criterion on each of pair of 

stimuli, 

Stimulus 

pair 

4x4 

6x6 

8x8 

10x10 

12x12 

14x14 

16x16 

20x20 

Group 

A B 



APPENDIX D 



103 

Table  1 

Chi-square a n a l y s e s  of number of c r i t e r i o n  p re fe rence  ve r su s  number 

of v i s u a l - f i x a t i o n  p r e f e r ence  - S s  meeting t - t e s t  c r i t e r i o n  w i t h  

r e s p e c t  t o  each p r e f e r ence  measure o r  each s t imu lus  pa i r .  

P r e f e r ence  Measure 

F i x a t i o n  t ime Span No. of looks  Any p r e f .  
measure 

Group Group Group Group 

S t imulus  C r i t .  V i s .  C r i t .  V i s .  C r i t .  V i s .  C r i t .  V i s .  

p a i r  P r e f .  P r e f  P r e f .  P re f .  P re f .  P re f .  P re f .  F r e f .  



T a b l e  2 

Chi-square  a n a l y s e s  bf number of 

v e r s u s  number of  v i s u a l  f i x a t i o n  

c r i t e r i o n  p r e f e r e n c e  

p r e f e r e n c e  2 s  meeting 

d i f f e r e n t i a l - f i x a t i o n  c r i t e r i o n  on each  s t i m u l u s  p a i r .  

S t i m u l u s  

p a i r  

Group 

C r i t .  V i s .  

E r e f .  P r e f .  



Appendix E 

Nunber of Ss in Study A, B, and C meeting differential- - 
fixation and t-test criteria on successive and multiple - 
stimulus pairs. 

Criterion 

Differential-fixation t-test - 
Group Group 

Xunber of 

stimulus pairs A. B C A B C 

j Successive Stimulus Pairs 
1 

Two O/11 0/6 O/~O O/11 0/7 1/10 

Three 0/11 0/6 0110 0/11 0/7 0/10 

Multiple Stimulus Pairs 

Two 0/11 0/6 3/10 O/ll 0/7 3/10 

Three 0/11 0/6 0/10 0/11 0/7 0/10 

Four 0/11 0/6 0/7 o/ll 0/7 O/7 
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Appendix G 

Number o f  Ss i n  each p re f e r ence  group meeting b t e s t  

c r i t e r i o n  w i th  r e s p e c t  t o  each measure on a t  l e a s t  

one s t imu lus  pa i r .  

P r e f e r ence  Measure 

Group F ixa t i on  Span No. of  l ooks  

~ r i t .   ref. 6/15 6/15 6/15 

cont.  (20) 8/15 7/15 7/15 


