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INTRODUCTION

In r ecent  y e a r s ,  a c on s i d e r a b l e  amount o f  research  

has been devoted to the study o f  asymmetr ies between the  

l e f t  and r i g h t  v i s ua l  h a l f - f i e l d s  in t a c h i s t o s c o p i c  r ecog­

n i t i o n .  I n i t i a l l y ,  Mishkin and Forgays (1952)  exposed 

Engl i sh and Yi ddi sh words t a c h i s t o s c o p i c a l l y  to e i t h e r  the  

l e f t  or  r i g h t  of  a c e n t r a l  f i x a t i o n  p o i n t .  Subj ects  were 

b i l i n g u a l  and p r e s e n t a t i o n  was b i n o c u l a r .  Engl i sh words 

were b e t t e r  recogni zed when presented in the r i g h t  v i sua l  

f i e l d  (RVF) ,  wh i l e  Yi ddi sh words were s l i g h t l y  b e t t e r  r e ­

cognized in the l e f t  v i s ua l  f i e l d  ( LVF) .  As a l o g i c a l  

ex t ens i on  of  t h i s  s t udy ,  Heron (1957)  exposed l e t t e r s  or  

geomet r i c  forms b i n o c u l a r l y  on both sides of  f i x a t i o n  

s i mu l t a ne ous l y  and found a d i f f e r e n t i a l  r e c o g n i t i o n  a c c u r a ­

cy f o r  l e t t e r s  (not  forms)  f a v o r i n g  m a t e r i a l  in the LVF.  

Since these two s t u d i e s ,  a l a r g e  number of  t a s k ,  s t i m u l u s ,  

and s u b j e c t  v a r i a b l e s  have been s t ud i ed  and an abundance of  

t h e o r e t i c a l  i n t e r p r e t a t i o n s  have been advanced to account  

f o r  h a l f - f i e l d  d i f f e r e n c e s  in t a c h i s t o s c o p i c  r e c o g n i t i o n .

Despi t e  s p e c i f i c  d i f f e r e n c e s  among exper i ment s ,  two 

p r e s e n t a t i o n  paradigms have been c o n s i s t e n t l y  employed in 

the study o f  t a c h i s t o s c o p i c  r e c o g n i t i o n .  In paradigm 1 

( e . g .  used by Mishkin and Fo r g a y s ) ,  s t i mul us  m a t e r i a l  is  

presented on a s i n g l e  exposure to e i t h e r  the LVF or  RVF. 

This manner o f  p r e s e n t a t i o n  may be l a b e l l e d  success i ve .  In
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paradigm 2 ( e . g .  used by Her on) ,  s t i mul us  m a t e r i a l  is p r e ­

sented s i mul t a ne ous l y  to both the LVF and RVF per  exposure.  

This type of  p r e s e n t a t i o n  may be l a b e l l e d  s i mul t aneous.

For both paradigms,  the v iewing may be b i n o c u l a r  or  mon­

o c u l a r ,  but  in g e n e r a l ,  b i n o c u l a r  v i ewi ng in c on j unc t i on  

wi t h  a successive paradigm has been most f r e q u e n t l y  employ­

ed.  T y p i c a l l y ,  t h i s  combi nat ion has produced d i f f e r e n t i a l  

r e c o g n i t i o n  scores f a v o r i n g  the RVF f o r  Engl i sh  words 

( Bryden,  1970;  1973;  Bryden & Rai ney ,  1963;  Orbach,  1952;  

1967;  T e r r a c e ,  1 9 5 9 ) ,  l e t t e r s  ( Bryden,  1965;  Hayashi  & 

Bryden,  1 9 6 7 ) ,  and f a m i l i a r  f i g u r e s  (Wyke & E t t l i n g e r ,  

1 9 6 1 ) ,  wh i l e  the s imul taneous paradigm has g e n e r a l l y  

y i e l d e d  b i n o c u l a r  r e c o g n i t i o n  scores which f a v o r  the LVF 

f o r  Engl i sh l e t t e r s  and words ( H i ne s ,  1972;  N e i l l ,  Sampson 

& Gr i bben,  1971;  Whi t e ,  1969;  1972) .

Mishki n and Forgays (1952)  i n t e r p r e t e d  the s u p e r i o r -  

i t y  f o r  Engl i sh words in the RVF and Yi ddi sh words in the  

LVF in terms o f  a presumed d i f f e r e n t i a l  t r a i n i n g  o f  the 

l e f t  or  r i g h t  ce r e br a l  hemisphere due to p r e v i o u s l y  ac­

qu i red  r eadi ng hab i t s  un de r l y i ng  the read i ng of  e i t h e r  

Engl i sh or Y i d d i s h .  In b r i e f ,  l e a r n i n g  to read Engl i sh in 

a l e f t  to r i g h t  d i r e c t i o n  and Yi ddi sh in the r ever se  d i r e c ­

t i o n ,  s e l e c t i v e l y  t r a i n s  the l e f t  or  r i g h t  h e mi r e t i na e  r e ­

s p e c t i v e l y ,  thus producing a "more e f f e c t i v e  neural  or gan­

i z a t i o n "  ( Mi shk i n  & Forgays,  1952;  p.  47)  in the c o r r e s ­

ponding hemisphere.  A f o l l o w - u p  study by Forgays (1952)  

demonstrated t h a t  h a l f - f i e l d  d i f f e r e n c e s  in r e c o g n i t i o n  of
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Engl i sh words developed g r a d u a l l y ,  w i t h  s u p e r i o r  r ecog­

n i t i o n  in the RVF becoming pronounced onl y  a f t e r  the  

seventh grade of  school .  Orbach (1952)  r e p l i c a t e d  the  

o r i g i n a l  f i n d i n g s  o f  Mishkin and Forgays and demonstrated  

t h a t  onl y  those sub j e c t s  who had l earned Y i dd i sh  as t h e i r  

f i r s t  language showed a LVF s u p e r i o r i t y  in the r e c o g n i t i o n  

o f  Y i ddi sh words.  Both s t ud i es  o f f e r  s u p p o r t i v e  evi dence  

f o r  the o r i g i n a l  Mi shki n and Forgay ' s  t heor y  o f  asymmet­

r i c a l  c e r e b r a l  o r g a n i z a t i o n  based upon presumed d i f f e r ­

ences in v i s ua l  t r a i n i n g .

In c o n t r a s t  to a c e r ebr a l  t r a i n i n g  hypot he s i s ,  Heron 

(1957)  accounted f o r  h a l f - f i e l d  asymmetr ies in r e c o g n i t i o n  

( us i ng both p r e s e n t a t i o n  par adi gms) ,  in terms of  a d i r e c ­

t i o n a l  "pos t - exposur e  scanning process" (Heron,  1957;  

p. 46)  based on the two types of  eye movements t h a t  u n d e r l i e  

the r eadi ng o f  Engl i sh  or  Y i dd i s h .  Dur ing the r eadi ng of  

E n g l i s h ,  the shor t  saccades s h i f t  the eyes from l e f t  to 

r i g h t ,  wh i l e  the p r e l i m i n a r y  s h i f t  ( f rom r i g h t  to l e f t )  

r e t u r n s  f i x a t i o n  to the beginning of  each successi ve l i n e .

In Heron's concept ,  pos t - exposur a l  neural  processes mimic 

the ac t ua l  eye movements found dur i ng r e a d i ng .  T h e r e f o r e ,  

when Engl i sh  words are  presented s u c c e s s i v e l y ,  a RVF is  

found since the two neural  processes r e p r e s e n t i n g  the 

two types of  eye movements are complementary (both l e f t  

to r i g h t )  in t h i s  h a l f - f i e l d .  With s imul taneous s t i m u l a ­

t i o n ,  however,  t hese two neural  t endenci es  c o n f l i c t  and 

the s t r o nge r  t endency,  presumably moving the eyes to the
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beginni ng o f  the next  l i n e ,  dominates,  producing a LVF 

s u p e r i o r i t y .  Suppor t i ve  evidence f o r  t h i s  concept  has 

been o f f e r e d  by Ter r a c e  ( 1 9 5 9 ) .  In a d d i t i o n ,  C r o v i t z  & 

Daves ( 1962)  recorded the actua l  eye movements made f o l l o w ­

ing t a c h i s t o s c o p i c  exposure o f  s i n g l e  numbers s i m u l t a n ­

eously  under both b i n o c u l a r  and monocular  v i e wi ng .  Using 

the i n i t i a l  post - exposur e  eye movement as an index of  

neural  " t endency" ,  a s t rong congruence was found between 

the d i r e c t i o n  of  i n i t i a l  h o r i z o n t a l  eye movements and the  

si de  o f  the v i s ua l  f i e l d  showing s u p e r i o r  r e c o g n i t i o n .  

F u r t h e r ,  under monocular  t e s t i n g  more eye movements were 

made in the d i r e c t i o n  of  the temporal  h a l f - f i e l d s  of  

e i t h e r  eye ( i . e . ,  RVF f o r  the r i g h t  eye,  LVF f o r  the l e f t  

eye ) .  According to these a u t h o r s ,  using shor t  exposure  

d u r a t i on s  ( i . e . ,  below the l a t e n c y  o f  i n i t i a l  p o s t - e x ­

posure eye movements of  appr ox i mat e l y  150 msec. )  does not  

e l i m i n a t e  the pos s i b l e  e f f e c t s  of  d i f f e r e n t i a l  " tendenci es"  

to eye movement" ( C r o v i t z  & Daves,  1962;  p. 498)  upon the  

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

Whi le e a r l i e r  s t ud i es  focused most e x t e n s i v e l y  on 

paradigm d i f f e r e n c e s  in an at t empt  to account  f o r  h a l f ­

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

number of  s t ud i es  since i960 nave d i r e c t e d  a t t e n t i o n  toward 

c e r t a i n  f a c t o r s  t h a t  may be c a l l e d  st imulus and sub j ec t  

v a r i a b l e s .  Bryden (1964;  1965;  at tempted to account  f o r  

r e c o g n i t i o n  asymmetr ies in terms o f  handedness and i n f e r r e d  

hemispher i c  dominance.  The successive p r e s e n t a t i o n  of
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s i n g l e  l e t t e r  m a t e r i a l  to r i g h t - h a n d e d  sub j ec t s  (presumably  

l e f t  hemisphere dominant )  produced s u p e r i o r  r e c o g n i t i o n  in 

the RVF, wh i l e  f a m i l i a l  l e f t  handers (presumably r i g h t  

hemisphere dominant )  showed s u p e r i o r  r e c o g n i t i o n  in the  

LVF. However,  when m u l t i p l e  l e t t e r  s t i m u l i  were used,  

h i g h l y  l ea r ned d i r e c t i o n a l  readi ng hab i t s  supposedly o v e r ­

powered the e f f e c t s  of  c e r ebr a l  dominance and produced 

s u p e r i o r  r e c o g n i t i o n  in the RVF f o r  both l e f t  and r i g h t -  

handed s u b j e c t .

Kimura (1966;  1969;  1973)  and Kimura and Durnford  

(1973)  have advanced a hemi spher ic  s p e c i a l i z a t i o n  hypo­

t h e s i s  and have cla imed t h a t  h a l f - f i e l d  d i f f e r e n c e s  in 

r e c o g n i t i o n  depend h e a v i l y  upon the nat ure  of  the st imul us  

m a t e r i a l  and the cer ebr a l  hemisphere s t i m u l a t e d .  Using 

b i n o c u l a r  v i ewi ng wi t h  successi ve p r e s e n t a t i o n ,  "ve r ba l "  

tasks ( i . e . ,  l e t t e r  and word r e c o g n i t i o n )  produced d i f f e r ­

e n t i a l  r e c o g n i t i o n  scores which f avored the RVF ( p r o j e c t e d  

to the l e f t  hemi sphere) ,  wh i l e  " s p a t i a l "  tasks ( i . e . ,  dot  

enumerat ion and l o c a l i z a t i o n )  were more a c c u r a t e l y  per f or m­

ed when m a t e r i a l  was exposed in the LVF ( p r o j e c t e d  to the  

r i g h t  hemisphere) .  Data such as these seem to imply t h a t  

the two hemispheres o f  the human br a i n  man i f e s t  a "dual  

f u n c t i o n a l  asymmetry" (Kimura,  1966;  p. 275)  in v isua l  

p e r c e p t i o n .  McKeever and Hul i ng (1970a & b) have given  

a d d i t i o n a l  support  to such a hypothesis  by s u b s t a n t i a t i n g  

the t y p i c a l  RVF s u p e r i o r i t y  f o r  b i n o c u l a r  word r e c o g n i t i o n ,
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and by f u r t h e r  showing t h a t  the r epr oduct i on  o f  dot  f i g u r e s  

i s more accur a t e  f o l l o w i n g  s t i m u l a t i o n  in the LVF. Other  

" s p a t i a l "  t a s k s ,  such as the r e c o g n i t i o n  of  random shapes 

(Dee & Font enot ,  1973)  and l i n e  o r i e n t a t i o n  ( Font enot  & 

Benton,  1972)  have al so been more a c c u r a t e l y  performed  

when st i mul us m a t e r i a l  was exposed in the LVF. Thus,  

var i ous  r esear cher s  have advanced the concept  t h a t  the l e f t  

hemisphere may be s p e c i a l i z e d  f o r  a l i n e a r ,  s e q u e n t i a l ,  

l i n g u i s t i c  mode of  pr ocess i ng ,  wh i l e  the r i g h t  hemisphere  

may f a v o r  a h o l i s t i c ,  s i mul t aneous ,  v i s u o - s p a t i a l  mode 

(Bogen,  1969;  G a l i n ,  1974;  1975;  O r n s t e i n ,  1972;  Semmes, 

1968 ) .

Kershner  and Gwan-Rong Jeng (1972)  supported a 

hemi spher i c  s p e c i a l i z a t i o n  hypothesis  by showing t h a t  

Engl i sh and Chinese words were b e t t e r  recogni zed (by 

Chinese s u b j e c t s )  when b i n o c u l a r l y  exposed in the RVF 

( i . e . ,  p r o j e c t e d  to the l e f t  hemi sphere) ,  w h i l e  geomet r ic  

forms were b e t t e r  recogni zed when exposed in the LVF 

( i . e . ,  p r o j e c t e d  to the r i g h t  hemi sphere) .  In a d d i t i o n ,  

these authors emphasize the f a c t o r  of  oc u l a r  dominance 

( i . e . ,  o c u l a r  s i g h t i n g  p r e f e r e n c e ) .  Subj ects  w i t h  r i g h t  

eye s i g h t i n g  dominance showed s u p e r i o r  r e c o g n i t i o n  o f  

l e t t e r s ,  wh i l e  those wi t h  l e f t  eye s i g h t i n g  dominance 

showed s up er i o r  r e c o g n i t i o n  f o r  forms.  Since the c r os s ­

ed f i b e r s  of  the o p t i c  nerve are consi dered the nu me r i c a l ­

l y  dominant  p r o j e c t i o n  to v i sua l  c or t ex  ( Po l y a k ,  1957 ) ,
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oc u l a r  s i g h t i n g  dominance presumably i n t e r a c t s  wi th  

anatomical  f i b e r  s u p e r i o r i t y  to enhance e i t h e r  a LVF or  

RVF r e c o g n i t i o n  s u p e r i o r i t y .  In b r i e f ,  the combinat ion of  

r i g h t  eye dominance and crossed f i b e r  s u p e r i o r i t y  produces 

b e t t e r  word r e c o g n i t i o n  in the RVF ( p r o j e c t i o n s  to the  

l e f t  " ver ba l "  hemi sphere) ,  wh i l e  l e f t  eye dominance in  

c on j unc t i on  wi t h  crossed f i b e r  s u p e r i o r i t y  enhances form 

r e c o g n i t i o n  in the LVF ( p r o j e c t i o n s  to the r i g h t  " v i suo-  

s p a t i a l "  hemi sphere) .

A v a r i a n t  concept  o f  hemispher ic  s p e c i a l i z a t i o n  has 

been proposed by Kinsbourne ( 1 9 7 0 ) ,  who p o s t u l a t e s  an 

" a t t e n t i o n a l " f a c t o r  which can bias the f a v o r i n g  of  l e f t  

or  r i g h t  v i sua l  space,  depending upon which c e r e br a l  

hemisphere is more a c t i v a t e d .  According to t h i s  concept ,  

u n i l a t e r a l  hemi spher ic  a c t i v a t i o n  i s  accompanied by o r i e n ­

t a t i o n  to c o n t r a l a t e r a l  h a l f - s p a c e ;  in o t h e r  words,  a c t i v a ­

t i o n  of  the l e f t  hemisphere s h i f t s  a t t e n t i o n  to r i g h t  v i sua l  

space,  wh i l e  a c t i v a t i o n  of  the r i g h t  hemisphere s h i f t s  

a t t e n t i o n  to l e f t  v i s ua l  space.  In support  of  t h i s  con­

c e p t ,  Kinsbourne has shown t h a t  the a b i l i t y  to de t e c t  a 

gap in a square f i g u r e  is i n i t i a l l y  per formed e q u a l l y  wel l  

on both sides of  f i x a t i o n .  However,  when sub j ec t s  were 

t o l d  to r epea t  a group o f  words b e f o r e ,  d u r i n g ,  and a f t e r  

t a c h i s t o s c o p i c  exposure,  gap d e t e c t i o n  was performed more 

a c c u r a t e l y  f o l l o w i n g  exposure in the RVF. A p p a r e n t l y ,  

"concur rent  verbal  a c t i v i t y "  ( Kinsbourne,  1970;  p. 1 9 9 ) ,
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mediated by the l e f t  hemisphere,  can bias a t t e n t i o n  to 

r i g h t  v i s ua l  space,  producing an enhancement of  v i sua l  

f u n c t i o n i n g .  I m p l i c i t  in t h i s  concept  is the p r e d i c t i o n  

t h a t  " s p a t i a l "  a c t i v i t y ,  presumably mediated by the r i g h t  

hemisphere,  should bias a t t e n t i o n  to l e f t  v i s ua l  space.

Whi le the bulk o f  research on h a l f - f i e l d  d i f f e r e n c e s  

in t a c h i s t o s c o p i c  r e c o g n i t i o n  has u t i l i z e d  on l y  b i n o c u l a r  

v i e wi ng ,  a number of  monocular  s t ud i e s  have been performed  

in an a t t empt  to measure sensory f a c t o r s ,  such as a c u i t y  

and h e m i r e t i n a l  d i f f e r e n c e s  and e f f e c t s  due to o p t i c  f i b e r  

asymmetr ies in the v i s ua l  system.  Thus,  Overton and Wiener  

( 1 9 6 6 ) ,  employing a successi ve paradigm in c on j unc t i on  wi t h  

monocular  v i e w i ng ,  found r e c o g n i t i o n  o f  Engl i sh words to 

be s u p e r i o r  in the RVF, but  onl y  f o r  the l e f t  eye ( i . e . ,  

the l e f t  temporal  h e m i r e t i n a ) .  Fur t her mor e,  l e f t  eye 

h e m i f i e l d  d i f f e r e n c e s  were found to be s i g n i f i c a n t  only  

a t  a r e t i n a l  e c c e n t r i c i t y  of  2 ° 6 ‘ and not  a t  1 ° 3 ' .  Mark­

o wi t z  and Weitzman ( 1 9 6 9 ) ,  McKeever and Hul ing ( 1 9 7 0 a ) ,  

N e i l l  e t  a l . ( 1 9 7 1 ) ,  and Sh a i ,  Goodglass,  and Barton 

( 1972)  have r epor t ed  a s i m i l a r  f a v o r i n g  of  the l e f t  temp­

or a l  he mi r e t i n a  f o r  the monocular  v i ewi ng o f  s uc ce s s i v e l y  

presented l e t t e r s ,  nonsense s y l l a b l e s ,  and words.  A l so ,  

N e i l l  e t  al  . ( 1971)  have shown t h a t  both temporal  hemi-  

r e t i n a e ,  r e l a t i v e  to the nasal  h e m i r e t i n a e ,  are more 

e f f i c i e n t  in the o v e r a l l  r e c o g n i t i o n  of  l e t t e r s .  In 

a d d i t i o n ,  Markowi t z  and Weitzman (1969)  have found t h a t
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the v i sua l  a c u i t y  o f  e i t h e r  eye,  as measured wi t h  the  

Landol t  C, is s u p e r i o r  f o r  the temporal  h e m i r e t i n a e .  In 

compar ison,  however,  C r o v i t z  and Lipscomb (1963)  r epor t ed  

t h a t  the monocular  r e c o g n i t i o n  of  s u c c e ss i ve l y  presented  

s i n g l e  numbers is more ac c ur a t e  f o l l o w i n g  s t i m u l a t i o n  of  

the nasal  h e mi r e t i na e  of  e i t h e r  eye.  Ac c o r d i n g l y ,  "sensory"  

f a c t o r s ,  such as d i f f e r e n t i a l  o c u l a r  or  h e m i r e t i n a !  sen­

s i t i v i t y ,  may be i n f l u e n c i n g  h a l f - f i e l d  asymmetr ies in 

some t a c h i s t o s c o p i c  t a s k s ,  even when on l y  b i n o c u l a r  v i ew­

ing i s  employed.

In summary, the number o f  v a r i a b l e s  t y p i c a l l y  con­

s i der ed  in the study o f  h a l f - f i e l d  r e c o g n i t i o n  d i f f e r e n c e s  

has become l a r g e .  Measurable d i f f e r e n c e s  in p r e s e n t a t i o n  

paradigms,  s t i mul us  m a t e r i a l s ,  v i ewing c o n d i t i o n s ,  sub j e c t  

c h a r a c t e r i s t i c s  ( i . e . ,  f i r s t  l earned language,  handedness,  

and o c u l a r  dominance) ,  anatomica l  asymmetr ies ( i . e . ,  c r o s s ­

ed vs.  uncrossed f i b e r s ) ,  h e m i r e t i n a l  a c u i t y ,  and type of  

exper i ment a l  t a s k s ,  as we l l  as i n f e r r e d  d i f f e r e n c e s  in 

hemispher ic  s p e c i a l i z a t i o n  and processi ng have a l l  been 

consi dered as v a r i a b l e s  a f f e c t i n g  t a c h i s t o s c o p i c  r e c o g n i ­

t i o n .

Despi t e  d i f f e r e n c e s  in many t a s k ,  s t i m u l u s ,  and 

s ub j e c t  v a r i a b l e s ,  however,  a lmost  a l l  r esear cher s  have 

i n e v i t a b l y  used one exper i ment a l  method.  The t y p i c a l  

procedure cons i s t s  o f  using a modi f i e d  psychophysical  

method o f  l i m i t s  ( u s u a l l y  ascending o n l y )  as a p r e l i m i n a r y
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assessment  o f  the reg i on of  d u r a t i o n  t h r e s h o l d  and then  

choosing one or  two exposure dur a t i ons  ( i n  msec. )  t h a t  

h o p e f u l l y  produce r e c o g n i t i o n  t h a t  exceeds 5 0 % .  The

s e l e c t e d  s t i mul us  m a t e r i a l  i s then randomly presented a

s p e c i f i c  number o f  t imes s uc c e s s i v e l y  in e i t h e r  the LVF 

or RVF, or s i mu l t an eou s l y  in both h a l f - f i e l d s ,  a t  each of  

the chosen d u r a t i o n s .  In many pr ev i ous s t u d i e s ,  l a r g e  

samples o f  sub j ec t s  were used,  u s u a l l y  wi t h  a smal l  

number o f  ob s e r v a t i o n  ( i . e . ,  20 to 40)  in each h a l f - f i e l d .  

T y p i c a l l y ,  r e c o g n i t i o n  scores f o r  each h a l f - f i e l d  have been

averaged across both sub j ec t s  and s t i mul us  m a t e r i a l s .  Thus,

in many cases,  s i g n i f i c a n t  h a l f - f i e l d  d i f f e r e n c e s  may be 

found f o r  group scor es ,  wh i l e  i n d i v i d u a l  s ub j e c t  d i f f e r e n c e s  

may not  achi eve  s i g n i f i c a n c e .  Fur t her mor e ,  many resear cher s  

have r epor t ed  or  discussed on l y  the t y p i c a l  group d i f f e r ­

ences and have neg l ec t ed to comment on obvious i n d i v i d u a l  

d e v i a t i o n s .  Whi te ( 1 9 7 1 ) ,  f o r  example,  exposed f ou r  d i f f e r ­

ent  s i n g l e  l e t t e r s  s u c c e s s i v e l y  in e i t h e r  the LVF or  RVF 

and found a s i g n i f i c a n t  RVF s u p e r i o r i t y  f o r  onl y  the l e t t e r  

V. Ye t ,  the c l a i m is made t h a t  1e t t e r s  were s i g n i f i c a n t l y  

b e t t e r  recogni zed in the RVF. Whi le the use of  group 

" t a c h i s t o s c o p i c  t h r e sho l ds "  may be a r e l a t i v e l y  s imple and 

qui ck  t echni que  (Dember,  1 9 6 0 ) ,  the p o s s i b i l i t y  of  o b f u s c a t ­

ing s i g n i f i c i n t  and i n s t r u c t i v e  d i f f e r e n c e s  in both subj ec t s  

and st imul us  m a t e r i a l s  is ever  p r e s e n t .



In an a t t empt  to c o r r e c t  f o r  t h i s  p o s s i b i l i t y  and to 

exp l or e  h a l f - f i e l d  r e c o g n i t i o n  d i f f e r e n c e s  in g r e a t e r  depth,  

a psychophysical  method which a l l owed f o r  the pr oduct i on o f  

i n d i v i d u a l  psychometr ic  f u n c t i o n s  was employed in the p r e ­

sent  study.  Such a psychophysi cal  approach has not  been 

used in any previ ous study of  h a l f - f i e l d  r e c o g n i t i o n  d i f f e r ­

ences.  In a d d i t i o n ,  both b i n o c u l a r  and monocular  obser va ­

t i ons  were made and s t i mul us  m a t e r i a l  o f  presumed " v e r b a l "  

and " s p a t i a l "  c h a r a c t e r  was u t i l i z e d .



METHOD

Observers

Four c o l l e g e  students  were used as observers (Os)  

in the study.  Two o f  the Os, FC, a 19 y e a r  ol d male,  

and MD, a 20 y ea r  old male,  both under gr aduat es ,  had 

uncor rect ed 20 / 20  or b e t t e r  v i s ua l  a c u i t y .  The t h i r d  0 ,

DL, a 21 y ea r  old female under gr aduat e ,  had c or r e c t e d  

20 / 30  v i sua l  a c u i t y .  The f o u r t h  0 ,  HC, a 28 y e a r  old  

male graduate s t udent  had c o r r e c t e d  20 / 30  v i sua l  a c u i t y  

and was the onl y  0 aware o f  the design and purpose o f  the  

study.  Except i ng MD, who was l e f t  eye dominant ,  a l l  Os 

were r i g h t  eye dominant  as measured wi t h  a s i g h t i n g  t e s t  

designed by C r o v i t z  and Zener ( 1 9 6 2 ) .  A l l  Os were r i g h t  

handed as measured wi t h  the Edinburgh I nv e n t o r y  ( O l d f i e l d ,  

1971)  and were paid $2 . 00  per  hour.  FC and HC r e c e i v e d  

ex t e n s i v e  t a c h i s t o s c o p i c  p r a c t i c e  and were used in each of  

the t hr ee  main exper i ments .  MD and DL served onl y  in 

Exper iments I I  and I I I .

Apparatus

A t hr ee - channe l  t ach i s t os c ope  ( S c i e n t i f i c  P r o t o t y p e ,  

model GA) was employed.  An a d j u s t a b l e  chin r e s t  and v i ew­

ing hood were provided to maximize s t a b l e  v i ewi ng .  Adapt ­

ing f i e l d  and f i x a t i o n  t a r g e t s  were presented through the 

blank channel ,  which went o f f  when s t i m u l i  were d e l i v e r e d  

through channel  2. Luminance in the adapt i ng f i e l d  ( f i x -
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a t i o n )  was set  a t  27 . 4  mL, wh i l e  t h a t  o f  the st imul us  

channel  was set  a t  28 . 4  mL, as measured wi t h  a MacBeth 

i 11uminometer a t  the eye.  A l l  f i x a t i o n  t a r g e t s  and s t i m ­

u l i  were hand drawn wi t h  bl ack  I n d i a  ink on 5 x 7 inch 

whi t e  cards.  A standard v iewi ng d i s t a nc e  o f  48 inches  

produced a v i sua l  f i e l d  of  7 °45 '  h o r i z o n t a l l y  by 5° 22 '  

v e r t i  c a l l y .

General  Procedure

Al l  exper iments were per formed in a darkened room,  

wi t h  0 sea t ed ,  head c omf or t a b l y  in the chin r e s t .  A 7 

wa t t  bulb was a f f i x e d  to the s i de  of  the t ach i s t os cope  to 

provi de the necessary l i g h t i n g  f o r  E's t asks .  A wooden 

screen was a t t ached to the f r o n t  o f  the t ach i s t os c ope  to 

prevent  0 from observ i ng the s t i m u l i  and to reduce the 

ambient  l i g h t  from the 7 wa t t  bulb.  A l l  t r i g g e r i n g  and 

changing o f  s t i mul us  m a t e r i a l ,  as wel l  as the r ecord i ng  

of  0 / s  verbal  r e p o r t  were per formed manual ly by E .  Both 

monocular  and b i n o c u l a r  observa t i ons  were r e q u i r e d .  An 

eyepatch was worn dur i ng monocular  t e s t i n g .

In a l l  exper i ment s ,  a successi ve  paradigm was em­

pl oyed;  i . e . ,  s t imul us  m a t e r i a l  was presented on a s i n g l e  

exposure in e i t h e r  t he  l e f t  or r i g h t  v i sua l  h a l f - f i e l d  of  

e i t h e r  or both eyes using a Gel lerman ( 1933)  s e r i e s .  

Throughout  the exper i ment s ,  0 was reminded to mai n t a i n  

f i x a t i o n  and to r e p o r t  "ready" onl y  when he/she f e l t  t h a t  

f i x a t i o n  was being adequat e l y  ma i n t a i ne d .  The t y p i c a l
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t r i a l  began wi t h  a ready s i gna l  from E ,  and f o l l o w i n g  0 ' s  

ready response,  a s t i mul us  was presented a t  one of  severa l  

exposure d u r a t i o n s .  A f t e r  the s t i mul us  exposure ,  £  record  

ed the response,  changed the s t i mul us  c ar d ,  v a r i e d  the e x ­

posure d u r a t i o n ,  and agai n sa i d "ready" to begin the next  

t r i a l .  The i n t e r t r i a l  i n t e r v a l  was a p p r o x i ma t e l y  10 sec­

onds and the i n t e r v a l  between 0 ' s  ready response and s t i m ­

ulus onset  was appr ox i ma t e l y  one second.

D e t a i l e d  procedures f o r  each exper i ment  are  given  

below.  Regardless o f  the s p e c i f i c  s t i m u l i  or v i ewi ng  

c o n d i t i o n s  employed,  10 minute r e s t  per i ods were given  

h a l f - w a y  through each sess i on .  Os were g e n e r a l l y  t e s t e d  

two to t h r e e  t imes a week a t  r e g u l a r l y  scheduled hours.

EXPERIMENT I

St imul us M a t e r i a l  and Condi t i ons

The st imul us  m a t e r i a l  cons i s t ed  o f  f o u r  l e t t e r s :  H, 

T,  X or V,  onl y  one of  which was exposed on any one t r i a l ,  

but each was presented an equal  number o f  t imes a t  each 

r e t i n a l  e c c e n t r i c i t y .  F i gure  1 shows the s i z e  and r e t i n a l  

e c c e n t r i c i t y  of  these s t i m u l i  in degrees of  v i sua l  a ng l e .  

Each l e t t e r  subtended a v i s ua l  angle  of  35'  in h o r i z o n t a l  

and v e r t i c a l  e x t e n t  and was presented a t  two r e t i n a l  eccen 

t r i c i t i e s  (1 011 1 or  2 ° 4 1 1) in the LVF or  RVF as measured 

from f i x a t i o n .



Fi gur e  1.  Diagram of  s t i mul us  m a t e r i a l  employed in 

Exper iments I and I I .  Dimensions of  f u l l  v i s ua l  f i e l d  i n ­

d i c a t e d  in inches and degrees of  v i s u a l  a ng l e ;  s i ze  and 

r e t i n a l  e c c e n t r i c i t i e s  of  s t i m u l i  i n d i c a t e d  in degrees of  

v i s ua l  ang l e .  In Exper iment  I I ,  on l y  the r e t i n a l  eccen­

t r i c i t y  of  2 ° 4 1 1 was used.
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Procedure

An ascending method o f  l i m i t s  was used i n i t i a l l y  

to e s t i ma t e  the dynamic range of  c o r r e c t  r e c o g n i t i o n .

Based on p i l o t  work,  a subthreshol d  exposure d u r a t i o n  was 

chosen and increased in one msec, steps u n t i l  0̂  c o r r e c t l y  

recognized a l e t t e r  t h r e e  t imes in successi on.  Using 

app r o x i mat e l y  30 such p r e l i m i n a r y  t r i a l s ,  f i v e  exposure  

d u r a t i on s  were then chosen t h a t  would i d e a l l y  generat e  

psychometr ic f u n c t i o n s  ranging from 20% to 80% c o r r e c t  

r e c o g n i t i o n .  A method o f  const ant  s t i m u l i  was then employ 

ed f o r  the main body of  the e x pe r i ment ,  each l e t t e r  being 

exposed an equal  number of  t imes in random or der  a t  

each p r e - s e l e c t e d  d u r a t i o n ,  using a pr e - de t er mi ned  order  

chosen from a t a b l e  o f  random numbers.  In t h i s  way,  in a 

s i n g l e  sess i on ,  each of  the f our  l e t t e r s  was exposed f i v e  

t imes a t  each of  f i v e  d u r a t i on s  in each v i sua l  h a l f - f i e l d ,  

f o r  a s u b - t o t a l  o f  200 s t i mul us  exposures.  In a d d i t i o n ,  

a t o t a l  of  40 blank t r i a l s ,  c o n s i s t i n g  of  blank whi t e  

cards ,  were i n t e r p o l a t e d  i n t o  each session f o r  a grand 

t o t a l  o f  240 exposures.  Each session was s ub - d i v i de d  i n t o  

10 blocks of  24 t r i a l s  each.  Two to t h r e e  minute r e s t  

per i ods were given between blocks to a l l ow jE to r eo r d e r  

the s t imul us  cards .  The t o t a l  session t ime was approx­

i ma t e l y  two hours.  Only monocular  obser va t i ons  were made,  

and in any one sess i on ,  on l y  one eye and r e t i n a l  e c c e n t r i c  

i t y  were t e s t e d .  The or der  o f  t e s t i n g  eyes and r e t i n a l



e c c e n t r i c i t i e s  was count er  balanced across the two Os:

FC and HC. One exper i menta l  session was r e q u i r e d  f o r  

each combi nat i on of  eye and r e t i n a l  e c c e n t r i c i t y .

Throughout  the exper i ment ,  0 was aware of  the s t i m ­

ulus choices and was advised to adopt  a s t r i c t  response  

c r i t e r i o n  by r e p o r t i n g  the presence of  a l e t t e r  on l y  

when q u i t e  c e r t a i n  o f  i t s  exposure.  As a r e s u l t ,  t h r ee  

cl asses  of  r e p o r t  were given by 0.: ( 1 )  r e p o r t s  of  seeing

" n o t h i n g " ;  ( 2 )  r e p o r t s  of  seeing something in the c o r r e c t  

h a l f - f i e l d ;  and (3)  r e p o r t s  of  seeing a s p e c i f i c  l e t t e r  in 

the c o r r e c t  h a l f - f i e l d .  Only the t h i r d  c l ass  of  r e p o r t ,  

i f  a c c u r a t e ,  was consi dered a c o r r e c t  response.

EXPERIMENT I I

St i mulus M a t e r i a l  and Condi t i ons

The s t i mul us  m a t e r i a l  was i d e n t i c a l  to t h a t  used 

in Exper iment  I ,  but  was presented a t  on l y  a r e t i n a l  eccen­

t r i c !  t y  of  2°41 ' .

Procedure

The procedure was i d e n t i c a l  to t h a t  employed in 

Exper iment  I .  However,  f ou r  Os were t e s t e d  and b i n o c u l a r  

v i e wi ng ,  as wel l  as monocular  v i e wi ng ,  were employed.

EXPERIMENT I I I

St i mulus M a t e r i a l  and Condi t i ons

The s t i mul us  m a t e r i a l  cons i s ted of  e q u i l a t e r a l  

t r i a n g l e s  whose apexes were o r i e n t e d  in one o f  f o u r  p o s i t -
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ions:  up,  down, l e f t  or  r i g h t .  Only one t r i a n g l e  was ex ­

posed on any one t r i a l ,  but  each was presented an equal  

number of  t imes in each h a l f - f i e l d .  F i gur e  2 shows the 

s i z e  and r e t i n a l  e c c e n t r i c i t y  of  these s t i m u l i  in degrees  

o f  v i sua l  ang l e .  Each t r i a n g l e  subtended 35'  of  v i sua l  

angle in h o r i z o n t a l  and v e r t i c a l  e x t e n t  and was presented  

a t  one r e t i n a l  e c c e n t r i c i t y  ( 2 ° 4 1 ' )  in e i t h e r  the LVF or  

RVF, as measured from f i x a t i o n .

Procedure

The procedure was i d e n t i c a l  to t h a t  employed in 

Exper iments I and I I .  As in Exper iment  I I ,  f ou r  Os were 

t e s t ed  and both monocular  and b i n o c u l a r  observa t i ons  were 

made. Only the verbal  response was changed; i . e . ,  a c o r ­

r e c t  r e p o r t  of  t r i a n g l e  o r i e n t a t i o n  and h a l f - f i e l d  l o c a ­

t i o n  was r e q u i r e d .



Fi gure  2.  Diagram of  s t i mul us  m a t e r i a l  employed in  

Exper iment  I I I .  Dimens ions of  f u l l  v i sua l  f i e l d  i nd i cated  

in inches and degrees of  v i s ua l  a ng l e ;  s i z e  and r e t i n a l  

e c c e n t r i c i t y  of  s t i m u l i  i n d i c a t e d  in degrees of  v i sua l  

angl e .  Two s t i m u l i  are shown in proper  p o s i t i o n ;  the  

remaini ng two are shown below.
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RESULTS

Exper iment  I

In t h i s  e x pe r i men t ,  two Os (FC,  HC) were t e s t e d  and 

onl y  monocular  ob s e r v a t i on s  a t  two r e t i n a l  e c c e n t r i c i t i e s  

( "I ° 11 1 and 2°41 ' ) were r e q u i r e d .  The psychophys i cal  

method employed generated per  cent  c o r r e c t  r e c o g n i t i o n  

vs.  exposure d u r a t i o n  f u n c t i o n s  f o r  each combinat ion of  

o b s e r v e r - e y e - r e t i n a l  e c c e n t r i c i t y .  F i gur e  3 presents  the  

f un c t i o n s  obt a i ned a t  a 1 ° 11 ' r e t i n a l  e c c e n t r i c i t y  in 

two Os f o r  monocular  v i ewing o f  l e t t e r s  wi t h  e i t h e r  the 

l e f t  eye ( l a b e l l e d  OS on the l e f t  s i de  of  the graph)  or  

the r i g h t  eye ( l a b e l l e d  OD on the r i g h t  s i de  of  the  

graph)  f o r  l e f t  (dashed l i n e )  and r i g h t  ( s o l i d  l i n e )  v i sua l  

h a l f - f i e l d  p r e s e n t a t i o n .  F i gur e  4 p r e s e n t s ,  in the same 

f a s h i o n ,  the data obt a i ned a t  a r e t i n a l  e c c e n t r i c i t y  of  

2°41 1 .

V i sual  i n s p e c t i o n  of  these f un c t i on s  shows t h a t  

t h r es h o l d  (50% c o r r e c t  r e c o g n i t i o n )  was reached a t  s h o r t ­

er  exposure d u r a t i o n s  in the v i sua l  h a l f - f i e l d  c o n t r a ­

l a t e r a l  to the v iewing eye ( i . e . ,  RVF f o r  OS, and LVF 

f o r  OD).  D i f f e r e n c e s  between the two h a l f - f i e l d s  were 

minimal  a t  the s ma l l e r  r e t i n a l  e c c e n t r i c i t y  ( F i gu r e  3 ) ,  

but became much g r e a t e r  a t  the l a r g e r  e c c e n t r i c i t y  ( F i g ­

ure 4 ) .  These d i f f e r e n c e s  between h a l f - f i e l d s  were analyzed  

across a l l  data po i n t s  and found to be 8% (mean d e v i a t i o n  

+ 6.95%)  f o r  an e c c e n t r i c i t y  of  1 011 ' , and 24.25%
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Fi gure  3.  Per cent  c o r r e c t  r e c o g n i t i o n  o f  l e t t e r s  

in the l e f t  (dashed l i n e )  and r i g h t  ( s o l i d  l i n e )  v i sua l  

h a l f - f i e l d  as a f u n c t i o n  of  exposure d u r a t i o n  i n  msec,  

f o r  Os: FC and HC a t  a r e t i n a l  e c c e n t r i c i t y  of  1011 ' .

L e f t  eye (OS) to the l e f t ;  r i g h t  eye (OD) to the r i g h t .
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Fi gur e  4.  Per cent  c o r r e c t  r e c o g n i t i o n  o f  l e t t e r s  

in the l e f t  (dashed l i n e )  and r i g h t  ( s o l i d  l i n e )  v i sua l  

h a l f - f i e l d  as a f u n c t i o n  of  exposure d u r a t i o n  in msec,  

f o r  Os: FC and HC a t  a r e t i n a l  e c c e n t r i c i t y  of  2°41 ' .

L e f t  eye (OS) to the l e f t ;  r i g h t  eye (OD) to the r i g h t .
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( average d e v i a t i o n  ± 12.78%)  f o r  an e c c e n t r i c i t y  of  2 ° 4 1 ' .  

Al though i n d i v i d u a l  d i f f e r e n c e s  were e v i de n t  wi t h  r espect  

to abso l ut e  s e n s i t i v i t y  (compare abscissa va l ues )  and 

v a r i a b i l i t y  (compare slopes of  the f u n c t i o n s ) ,  the super ­

i o r i t y  of  the nasal  h a l f - f i e l d s  ( i . e . ,  the temporal  hemi-  

r e t i n a e )  in l e t t e r  r e c o g n i t i o n  remained const ant  f o r  both 

Os no mat t e r  which eye was used.

In order  to e v a l u a t e  the s t a t i s t i c a l  s i g n i f i c a n c e  

of  t h r e sho l d  d i f f e r e n c e s  (50%) between the v i sua l  h a l f ­

f i e l d s ,  chi^ t e s t s  were per formed on each set  o f  f u n c t i o n s  

(McNemar,  1962) .  S p e c i f i c a l l y , the 50% value on each 

curve was compared to the percent age val ue on the opposi t e

curve ( i . e . ,  the oppos i t e  h a l f - f i e l d )  a t  the same exposure
2

d u r a t i o n .  For each set  o f  cur ves ,  t h e r e f o r e ,  two chi  

values were c a l c u l a t e d ;  one going from the LVF to the RVF, 

the o t h er  in the r ever se  d i r e c t i o n .  At  the sma l l e r  r e t i n a l  

e c c e n t r i c i t y  o f  1 ° 11 ' , the chi ^ values f o r  the d i f f e r e n c e  

between h a l f - f i e l d s  f a i l e d  to achi eve  s i g n i f i c a n c e  f o r  each 

0.  At  the g r e a t e r  e c c e n t r i c i t y  of  2°41 ' , h a l f - f i e l d  com­

par i sons proved g e n e r a l l y  s i g n i f i c a n t  ( p < . 0 5 )  f o r  both Os.  

For 0_: FC, both comparisons f o r  r i g h t  eye v iewi ng proved 

s i g n i f i c a n t ,  wh i l e  f o r  0:  HC, the LVF -  RVF comparison 

f o r  the r i g h t  eye and the RVF - LVF comparison f o r  the l e f t  

eye proved s i g n i f i c a n t .  The m a j o r i t y  of  the remaining com­

par isons appeared to be approaching s i g n i f i c a n c e .  Tables



1 (FC) and 2 (HC) present  summaries of  these per cent  

d i f f e r e n c e s  and t h e i r  s i g n i f i c a n c e .

When d i f f e r e n c e s  between the h a l f - f i e l d s  were e v a l ­

uated over  the e n t i r e  dynamic range,  the r e s u l t s  were c l e a r ­

l y  s i g n i f i c a n t  a t  the l a r g e r  e c c e n t r i c i t y .  S p e c i f i c a l l y ,  

f o r  each se t  of  f u n c t i o n s ,  a d d i t i o n a l  chi ^  t e s t s  were p e r ­

formed on the d i f f e r e n c e s  between h a l f - f i e l d s  i n  t o t a l  per  

cent  c o r r e c t  r e c o g n i t i o n ,  summated over  a l l  du r a t i on s  

( Tabl e  3 ) .  This a n a l y s i s  shows, f o r  both Os and f o r  both 

eyes,  t h a t  h i g h l y  s i g n i f i c a n t  ( p< . 0 5  or b e t t e r )  d i f f e r e n c e s  

were obt a i ned a t  the g r e a t e r  r e t i n a l  e c c e n t r i c i t y  of  2°41 1 . 

This i ncr ease  in s t a t i s t i c a l  s i g n i f i c a n c e  can be a t t r i b u t e d  

to the l a r g e r  N, and to the f a c t  t h a t  t he r e  was a c o n s i s t ­

ent  h a l f - f i e l d  d i f f e r e n c e  throughout  the e n t i r e  dynamic 

r a n g e .

With r espec t  to response c r i t e r i o n ,  both Os adopt ­

ed a s t r i c t  c r i t e r i o n  as evidenced by the complete absence 

of  f a l s e  p o s i t i v e  responses.  Each 0̂ , however,  did make 

mistakes in the r e p o r t i n g  o f  s t i m u l i .  The most f r e q u e n t  

e r r o r  was to r e p o r t  an H f o r  a T,  or  an X f o r  a V. The 

percentage of  such i n a c c u r a t e  responses was smal l  ( appr ox ­

i ma t e l y  4% of  the t o t a l )  and was d i s t r i b u t e d  e q u a l l y  in 

each h a l f - f i e l d ,  r ega r d l e s s  of  r e c o g n i t i o n  accuracy.

More t y p i c a l l y ,  0 gave r epor t s  of  seeing "nothi ng"  or  

something in the c o r r e c t  h a l f - f i e l d  a t  exposure dur a t i ons  

t h a t  y i e l d e d  ac c ur a t e  responses in the opposi te  h a l f - f i e l d .
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TABLE 1

Monocular  H a l f - F i e l d  D i f f e r e n c e s  in L e t t e r  Recogni t i on  at  
Threshol d and T h e i r  S i g n i f i c a n c e  f o r  0:  FC Obtained a t  
Two Re t i n a l  E c c e n t r i c i t i e s  (1 011 1 and 2 ° 4 1 ‘ ) .

Ret i  nal Ec c en t r i  ci  t.y - 1 ° 11

H a l f - f i e l d  
Di f f e r enc e s  
a t  Threshold

Per Cent  
Di f f e r e n c e s  
at  Threshold

,•2Chi 
f o r  

Di f f e r e n c e

RVF 50%
23% 3. 60  - n . s .

LEFT LVF = 27%

EYE LVF = 50%
16% 1. 05  - n . s .

RVF
=

66%

LVF = 50%
15% .92 - n . s .

RIGHT RVF 35%

EYE RVF - 50%
18% 1 . 34 - n . s .

LVF = 68%

Ret i  nal E c c e n t r i c i t y  - 2° 41'

RVF = 50%
27.5% 3. 27  - n . s .

LEFT LVF = 22.5%

EYE LVF — 50%
26% 2. 90  - n . s .

RVF = 76%

LVF = 50%
30% 3. 96  - p < . 0 5

RIGHT RVF = 20%

EYE RVF 50%
33% 4 . 8 9  - p < .05

LVF = 83%
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TABLE 2

Monocular  H a l f - F i e l d  D i f f e r e n c e s  in L e t t e r  Recogni t i on  a t  
Threshold and T h e i r  S i g n i f i c a n c e  f o r  0:  HC Obtained a t  
Two Re t i na l  E c c e n t r i c i t i e s  (1 ° 11 1 and 2 ° 4 1 ' ) .

Ret i  nal E c c e n t r i c i  t y  - 1_° 11 1

H a l f - f i e l d  
Di f f e r e n c e s  
a t  Threshold

Per Cent  
Di f f e r e n c e s  
a t  Threshol d

C h i 2 
f o r  

Di f f e r e n c e

LEFT

RVF = 50% 

LVF = 42.5%
7.5% .226 - n . s .

EYE LVF = 50% 

RVF = 58%
8% .256 - n . s .

RIGHT

LVF = 50% 

RVF = 42.5%
7.5% .226 - n . s .

EYE RVF = 50% 

LVF = 56%
6% .144 - n . s .

Ret i  nal E c c e n t r i c i t y  - 2°41_'

LEFT

RVF = 50% 

LVF = 10%
40% 7. 62  -  p <  .0

EYE LVF = 45% *  

RVF = 70%
25% 2. 56  -  n . s .

RIGHT

LVF = 50% 

RVF = 20%
30% 3. 96  -  p < . 0 .

EYE RVF = 50% 

LVF = 61%
11% .490 - n . s .

*  LVF did not  reach t h r e s h o l d .



TABLE 3

Monocular  H a l f - F i e l d  D i f f e r e n c e s  in Per Cent To t a l  Recog­
n i t i o n  o f  L e t t e r s  and T h e i r  S i g n i f i c a n c e  f o r  Os: FC and~ 
HC Obtained a t  Two R e t i n a l  E c c e n t r i c i t i e s  (1 ° 11 1 and 
2°41 ' ) .

Re t i n a l  Ec c en t r i  ci  t.y - 1 ° 11 1

H a l f - f i e l d  D i f f e r e n c e s  Chi^
in Tot a l  Per Cent f o r

Co r r ec t  Recogni t i on D i f f e r e n c e

0: FC •

LEFT

EYE

RVF = 50% 

LVF = 43%
7% .984 - n . s .

RIGHT

EYE

LVF = 57% 

RVF = 48%
9% 1. 62  -  n . s .

0:  HC

LEFT

EYE

RVF = 68% 

LVF = 59%
9% 1. 74  - n . s .

RIGHT

EYE

LVF = 62% 

RVF = 57%
5% .519 - n . s .

Ret i  nal Ec c e n t r i  c i t.y - 2 ° 4 T

0: FC

LEFT

EYE

RVF = 69% 

LVF = 53%
16% 5. 38  - p < .05

RIGHT

EYE

LVF = 71% 

RVF = 45%
26% 13. 88  - p <  .001

0: HC

LEFT

EYE

RVF = 58% 

LVF = 20%
38% 29. 38  - p < . 0 0 1

RIGHT

EYE

LVF = 49% 

RVF = 32%
1 7% 5. 99  - p < . 0 2
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When t o t a l  c o r r e c t  responses f o r  both h a l f - f i e l d s  were 

compared f o r  the f our  d i f f e r e n t  l e t t e r s ,  the rank order  of  

ease of  r e c o g n i t i o n  was H (60%) ,  T (57%) ,  V (53%) and 

X (50%) .

Exper iments 11 and I I I

In both of  these Exper i ment s ,  f our  Os were t es t e d  

and both monocular  and b i n o c u l a r  o b se r v a t i on  of  l e t t e r s  

(Exper iment  I I )  or  t r i a n g l e s  ( Exper i ment  I I I )  were r e q u i r e d .  

F u r t h e r ,  on l y  a r e t i n a l  e c c e n t r i c i t y  o f  2°41 ' was used.

The r e s u l t s  are presented below in terms of  v i ewing c on d i ­

t i o n s  .

Monocular  Viewi  ng o f  L e t t e r s  or T r i a n g l e s . In the  

same manner as in Exper iment  I ,  F i gures  5 and 6 present  

the data obt a i ned  a t  2 ° 4 1 1 of  e c c e n t r i c i t y  in the l e f t  

(dashed l i n e )  and r i g h t  ( s o l i d  l i n e )  v i sua l  h a l f - f i e l d s  

f o r  l e f t  eye v i ewi ng of  l e t t e r s  ( F i g u r e  5)  and t r i a n g l e s  

( F i gu r e  6)  in each of  f our  Os. In analogous f a s h i o n ,

F i gures 7 ( l e t t e r s )  and 8 ( t r i a n g l e s )  pr esent  the r e s u l t s  

obt a i ned upon r i g h t  eye v i ewi ng .  Regardless o f  s t imulus  

m a t e r i a l ,  l e f t  eye v iewing ( F i gures  5 & 6)  c l e a r l y  produced 

lower  d u r a t i o n  t hr eshol ds  in the RVF f o r  t h r e e  of  the f our  

Os and a smal l  i n s i g n i f i c a n t  d i f f e r e n c e  in the remaining 0.  

Ri ght  eye v iewing of  the same s t imul us  m a t e r i a l  ( F i gur es  7 

& 8)  produced c l e a r l y  lower  t hr eshol ds  in the LVF f o r  a l l  

f our  £s.  Thus,  monocular  v i ewi ng produced s u p e r i o r  r ecog­

n i t i o n  when s t i m u l i  o f  e i t h e r  type were exposed in the nasal



Fi gur e  5.  Per cent  c o r r e c t  r e c o g n i t i o n  of  

l e t t e r s  in the l e f t  (dashed l i n e )  and r i g h t  ( s o l i d  

l i n e )  v i sua l  h a l f - f i e l d  as a f u n c t i o n  of  exposure  

d u r a t i o n  in msec, f o r  Os: FC, HC, DL and MD a t  a 

r e t i n a l  e c c e n t r i c i t y  o f  2 ° 4 1 ' .  L e f t  eye v i ewing  

on l y .
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Fi gur e  6. Per cent  c o r r e c t  r e c o g n i t i o n  of  

t r i a n g u l a r  o r i e n t a t i o n  in the l e f t  (dashed l i n e )  

and r i g h t  ( s o l i d  l i n e )  v i s u a l  h a l f - f i e l d  as a f u n c ­

t i o n  o f  exposure d u r a t i o n  in msec, f o r  Ô s: FC, HC, 

DL, and MD a t  a r e t i n a l  e c c e n t r i c i t y  o f  2°41 ' .

L e f t  eye v iewi ng on l y .
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F i gur e  7.  Per  cent  c o r r e c t  r e c o g n i t i o n  o f  

l e t t e r s  in the l e f t  (dashed l i n e )  and r i g h t  ( s o l i d  

l i n e )  v i s ua l  h a l f - f i e l d  as a f u n c t i o n  of  exposure  

d u r a t i o n  in msec, f o r  Os: FC, HC, DL, and MD a t  a 

r e t i n a l  e c c e n t r i c i t y  o f  2 ° 4 1 ' .  R i ght  eye v iewing  

onl y .
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Fi gur e  8.  Per cent  c o r r e c t  r e c o g n i t i o n  of  

t r i a n g u l a r  o r i e n t a t i o n  in the l e f t  (dashed l i n e )  and 

r i g h t  ( s o l i d  l i n e )  v i sua l  h a l f - f i e l d  as a f u n c t i o n  of  

exposure d u r a t i on  in msec, f o r  Os: FC, HC, DL, and MD 

at  a r e t i n a l  e c c e n t r i c i t y  o f  2°41 1 . Right  eye v i ew­

ing o n l y .
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h a l f - f i e l d s  o f  e i t h e r  eye ( i . e . ,  the temporal  h e m i r e t i n a e ) . 

In a d d i t i o n ,  psychometr ic  f u n c t i o n s  wi t h  s t eeper  slopes  

were generat ed when e i t h e r  type of  s t imul us  m a t e r i a l  was 

exposed in the nasal  h a l f - f i e l d s .  In b r i e f ,  to achi eve  

any chosen percentage o f  c o r r e c t  r e c o g n i t i o n ,  s ma l l e r  

energy increments were needed in the nasal  h a l f - f i e l d s .

In the same f ash i on  as in Exper iment  I ,  chi ^  t e s t s  

were performed per 13 on each set  o f  f u n c t i o n s  f o r  both 

h a l f - f i e l d  d i f f e r e n c e s  in t h r e s h o l d  and f o r  the e n t i r e  

dynamic range in terms o f  the summated t o t a l  r e c o g n i t i o n  

score .  For each 0 ,  summaries of  the percent age d i f f e r e n c e s  

a t  t h r e s h o l d  (50%) and t h e i r  s i g n i f i c a n c e  are  presented in 

Tables  4 (FC and HC) and 5 (DL and MD) f o r  l e t t e r s ,  and 

in Tables 6 and 7 f o r  t r i a n g l e s .  For l e t t e r s  ( Tabl es  4 & 

5 ) ,  these d i f f e r e n c e s  proved g e n e r a l l y  s i g n i f i c a n t  only  

f o r  Os: FC and HC. For t r i a n g l e s  ( Tabl es  6 & 7 ) ,  agai n  

onl y  Ô s: FC and HC demonstrated c o n s i s t e n t l y  s i g n i f i c a n t  

d i f f e r e n c e s  between v i s u a l  h a l f - f i e l d s .  When the e n t i r e  

dynamic range o f  h a l f - f i e l d  d i f f e r e n c e s  was ana l y z e d ,  how­

e v e r ,  ( Tab l e  8 f o r  l e t t e r s ,  9 f o r  t r i a n g l e s )  the m a j o r i t y  

of  these comparisons proved s i g n i f i c a n t ,  i r r e s p e c t i v e  of  

st i mul us  m a t e r i a l .

In o r der  b e t t e r  to compare i n d i v i d u a l  d i f f e r e n c e s  

in the above presented f u n c t i o n s ,  the data on l e t t e r  r ecog­

n i t i o n  ( F i gur e s  5 & 7) and t r i a n g l e  o r i e n t a t i o n  ( F i gur es  

6 & 8)  f o r  a l l  Os were r e p l o t t e d  on a s i n g l e  extended  

a bsc i ss a ,  and are  presented in Fi gures 9 ( l e f t  eye viewing
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TABLE 4

Monocul a r  H a l f - F i e l d  D i f f e r e n c e s  i n  L e t t e r  R e c o g n i t i o n  a t
T h r e s h o l d  and T h e i r  S i g n i f i c a n c e  f o r  Os: FC and HC Ob t a i n e d
a t  a R e t i n a l  E c c e n t r i c i t y  o f  2°41 1 .

0: FC

LEFT

EYE

H a l f - f i e l d  
Di f f e r e n c e s  
a t  Threshold

RVF = 50%

LVF = 32.5%

LVF = 50%

RVF = 73%

Per Cent  
Di f f e r e n c e  
a t  Threshold

17.5%

23%

C h i 2 
f o r  

Di f f e r e n c e

1 . 26  -  n . s .

2 . 23  - n . s .

RIGHT

EYE

LVF

RVF

RVF

LVF

50%

20%
50%

83%

30%

33%

3 . 96  - p < . 05

4 . 8 9  -  p < . 05

LEFT

EYE

0: HC

RVF

LVF

LVF

RVF

50%

15%
35%

50%
= 1 0 0 %

5 . 58  - p < . 0 2

13 . 33  -  p <.001

RIGHT

EYE

LVF

RVF

RVF

LVF

50%

17.5%

50%

87.5%

32.5%

37 .5%

4 . 33  - p < . 0 5

6 . 55  -  p < . 0 2
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TABLE 5

Monocu l a r  H a l f - F i e l d  D i f f e r e n c e s  i n  L e t t e r  R e c o g n i t i o n  a t
T h r e s h o l d  and T h e i r  S i g n i f i c a n c e  f o r  Os: DL and MD Ob t a i ne d
a t  a R e t i n a l  E c c e n t r i c i t y  o f  2°41 ' .

0:  DL

H a l f - f i e l d  
Di f f e r e n c e s  
a t  Threshold

Per Cent  
Di f f e r e n c e  
a t  Threshol d

Chi 
f o r  

Di f f e r e n c e

LEFT

RVF = 50% 

LVF = 4 0 %
10% .404 - n . s .

EYE LVF = 50% 

RVF = 62%
1 2% .584 - n . s .

RIGHT

LVF = 50% 

RVF = 32.5%
17.5% 1. 26  -  n . s .

EYE RVF = 50% 

LVF = 75%
25% 2. 66  -  n . s .

0: MD

LEFT

RVF = 50% 

LVF = 45%
5% .100 -  n . s .

EYE LVF = 50% 

RVF = 55%
5% .100 -  n . s .

RIGHT

LVF = 50% 

RVF = 30%
20% 1. 67 -  n . s .

EYE RVF = 50% 

LVF = 78%
28% 3 . 4 0  -  n . s .



TABLE 6

Monocul a r  H a l f - F i e l d  D i f f e r e n c e s  i n  O r i e n t a t i o n  R e c o g n i t i o n
a t  T h r e s h o l d  and T h e i r  S i g n i f i c a n c e  f o r  Os: FC and HC
Ob t a i n e d  a t  a R e t i n a l  E c c e n t r i c i t y  o f  2 ° 4 1 1.

0: FC

H a l f - f i  e ld  
Di f f e r e n c e  
a t  Threshold

Per Cent  
Di f f e r e n c e  
a t  Threshold

C h i 2 
f o r  

Di f f e r e n c e

LEFT

EYE

RVF = 50%

LVF = 20%

LVF = 50% 

RVF = 81%

30%

31%

3. 96  - p < . 0 5  

4 . 25  - p < . 0 5

RIGHT

EYE

LVF = 50% 

RVF = 25% 

RVF = 50% 

LVF = 70%

25%

20%

2. 67  - n . s .

1 . 67  - n . s .

0: HC

LEFT

RVF = 50% 

LVF = 25%
25% 2. 67 -  n . s .

EYE LVF = 50% 

RVF = 85%
35% 5. 58 - p < . 0 2

RIGHT

EYE

LVF

RVF

RVF

LVF

50%

17%

50%

95%

33%

45%

4. 72  - p < . 0 5

10 . 16  - p < . 01



TABLE 7

Mono c u l a r  H a l f - F i e l d  D i f f e r e n c e s  i n  O r i e n t a t i o n  R e c o g n i t i o n
a t  T h r e s h o l d  and T h e i r  S i g n i f i c a n c e  f o r  Os: DL and MD
O b t a i n e d  a t  a R e t i n a l  E c c e n t r i c i t y  o f  2°41 1 .

0: DL

LEFT

EYE

H a l f - f i e l d  
Di f f e r e n c e s  
a t  Threshold

RVF

LVF

LVF

RVF

50%

30%

50%

6 8 %

Per Cent  
Di f f e r e n c e  
a t  Threshol d

20%

18%

Chi 2 
f o r  

Di f f e r e n c e

1.67 - n . s

1 . 34 - n . s

RIGHT

EYE

LVF

RVF

RVF

LVF

50%

27%

50%

81%

23%

31%

2. 23 n . s .

4 . 25  - p <..  05

LEFT

EYE

0: MD

RVF = 50%

LVF = 47. 5%

LVF = 50%

RVF = 52. 5%

2.5%

2.5%

.025 -  n . s .

.025 n . s .

RIGHT

EYE

LVF

RVF

RVF

LVF

50%

27%

50%

23%

30%

2. 23 n . s .

3 . 96  - p < . 0 5



TABLE 8

Monocular  H a l f - F i e l d  D i f f e r e n c e s  in Per Cent Total  Recog­
n i t i o n  o f  L e t t e r s  f o r  Ô s: FC, HC, DL, and MD Obtained a t  
a Re t i na l  E c c e n t r i c i t y  o f  2 ° 41 ' .

2
H a l f - f i e l d  D i f f e r e n c e s  Chi

in Tot a l  Per Cent f o r
■ Cor r ec t  Recogni t i on Di f f e r e n c e

0: FC

LEFT

EYE

RIGHT

EYE

RVF -  72% 11% 2.71 -  n . s .

LVF - 61%

LVF - 62%
29% 16.86 - p < . 0 0 1

RVF - 33%

0: HC

LEFT

EYE

RIGHT

EYE

RVF - 68%
36% 25. 92  - p < . 001

LVF - 32%

LVF - 42%
22% 11.31 - p < . 0 0 1

RVF - 2Q%

0: DL

LEFT

EYE

RIGHT
EYE

RVF - 68%
8% 1 . 39  -  n . s .

LVF - 60%

LVF - 48% r
16% 5 . 3 3 - p < . 0 5

RVF - 32%

0: MD

LEFT

EYE

RIGHT

EYE

RVF - 42%
3% .187 -  n . s .

LVF - 39%

LVF - 61%
22% 9 . 68  -  p < . 0 1

RVF - 39%

. . . .  -  . _  ..........................



TABLE 9

Monocul a r  H a l f - F i e l d  D i f f e r e n c e s  i n  Per  Cent  T o t a l  Recog­
n i t i o n  o f  O r i e n t a t i o n  f o r  Os: FC,  HC, DL,  and MD Ob t a i ned
a t  a R e t i n a l  E c c e n t r i c i t y  o f  2°41 ' .

H a l f - f i e l d  D i f f e r e n c e s  
in Tot a l  Per Cent  

Cor r ec t  Recogni t i on

2
Chi' 
f o r  

Di f f e r e n c e

LEFT

EYE

RVF - 

LVF -

74%

50%
24% 12.22  -  p < .001

0: FC
RIGHT

EYE

LVF - 

RVF -

53%

40%
13% 3 . 4 0  -  n . s .

0: HC

LEFT

EYE

RVF - 

LVF -

69%

42%
27% 14. 76  - p < .001

RIGHT
EYE

LVF - 
RVF -

66%
33%

33% 21 . 78  - p < .001

0: DL

LEFT
EYE

RVF - 

LVF -

70%

54%
16% 5. 43  -  p <. 02

RIGHT
EYE

LVF - 

RVF -

63%

42%
21% 8 . 8 4  -  p < . 01

LEFT
EYE

RVF - 
LVF -

47%
43%

4% .323 -  n . s .

0: MD
RIGHT
EYE

LVF - 

RVF -

59%

35%
24% 11 .56 - p < .001



of  l e t t e r s ) ,  10 ( r i g h t  eye viewing o f  l e t t e r s ) ,  11 ( l e f t  

eye viewing of  t r i a n g l e s ) ,  and 12 ( r i g h t  eye v i ewing of  

t r i a n g l e s ) .  On each graph,  t h r e sho l d  (50%) is i n d i c a t e d  

by a dashed l i n e ,  l e f t  h a l f - f i e l d  i s  shown a t  the t op ,  

r i g h t  h a l f - f i e l d  i s  shown a t  the bot tom.  This comparison 

shows t h a t  t he r e  were marked i n d i v i d u a l  d i f f e r e n c e s  in 

abso l u t e  s e n s i t i v i t y  ( e x t r a p o l a t e d  x - i n t e r c e p t )  and v a r i ­

a b i l i t y  (s lopes of  the f u n c t i o n s ) .

Since the pr i mary purpose of  the study was to com­

pare d i f f e r e n t i a l  r e c o g n i t i o n  in the v i s ua l  h a l f - f i e l d s  

(not  to ana l yze  abso l ut e  s e n s i t i v i t y ) ,  i t  appeared r eason­

abl e  to d i s p l a y  i n d i v i d u a l  f un c t i on s  in such a way as to 

normal i ze  the data f o r  d i f f e r e n c e s  in s e n s i t i v i t y .  Chance 

alone would i n d i c a t e  t h a t  any 0 could be c o r r e c t  an average  

of  11.11% of  the t i me ,  since t her e  were f our  s t i m u l i ,  one 

blank and two h a l f - f i e l d  p o s i t i o n s  (9 po s s i b l e  combinat ions  

or  11.11% of  the r esponses) .  F i f t e e n  per cent  was con s i d ­

ered a s i g n i f i c a n t  increment  above chance l eve l " * ,  and i n ­

d i v i d u a l  f u n c t i o n s  were t h e r e f o r e  s l i d  to the l e f t ,  e q u a l i ­

z i ng a l l  curves a t  the exposure d u r a t i o n  cor responding to 

15% c o r r e c t .  I n t e r p o l a t i n g  from the o r i g i n a l  data p o i n t s ,  

i t  was then poss i b l e  to r e p l o t  per cent  c o r r e c t  r e c o g n i t i o n  

as a f u n c t i o n  of  i ncrements in exposure d u r a t i o n  above the 

d u r a t i o n  correspond! 'ng to 15% c o r r e c t  r e c o g n i t i o n .  This  

new value was set  a t  0 ,  and the percentage of  c o r r e c t  r e ­

c o g n i t i o n  was p l o t t e d  a g a i n s t  one msec, d u r a t i o n  increments  

above t h i s  new v a l u e .
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Fi gur e  9. Per cent  c o r r e c t  r e c o g n i t i o n  of  

l e t t e r s  in the l e f t  ( t o p )  and r i g h t  (bot tom)  v i sua l  

h a l f - f i e l d  as a f u n c t i o n  o f  exposure d u r a t i o n  in 

msec, f o r  Os: DL ( c i r c l e ) ,  FC ( t r i a n g l e ) ,  HC 

( s q u a r e ) ,  and MD ( u n f i l l e d  c i r c l e )  a t  a r e t i n a l  

e c c e n t r i c i t y  o f  2°41 1 . L e f t  eye v iewing on l y .

Dat a  r e p l o t t e d  f rom F i g u r e  5.
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Fi gur e  10.  Per cent  c o r r e c t  r e c o g n i t i o n  o f  

l e t t e r s  in the l e f t  ( t o p )  and r i g h t  (bot tom)  v i sua l  

h a l f - f i e l d  as a f u n c t i o n  o f  exposure d u r a t i o n  in 

msec, f o r  Os: DL ( c i r c l e ) ,  FC ( t r i a n g l e ) ,  HC 

( s q u a r e ) ,  and MD ( u n f i l l e d  c i r c l e )  a t  a r e t i n a l  

e c c e n t r i c i t y  o f  2 ° 4 1 ' .  Ri ght  eye v i ewi ng on l y .

Data r e p l o t t e d  f rom F i g u r e  7.
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Figure 11.  Per cent  c o r r e c t  r e c o g n i t i o n  of  

t r i a n g u l a r  o r i e n t a t i o n  in the l e f t  ( t o p )  and r i g h t  

(bot tom)  v i sua l  h a l f - f i e l d  as a f u n c t i o n  o f  exposure  

d u r a t i on  in msec, f o r  Os: DL ( c i r c l e ) ,  FC ( t r i a n g l e ) ,  

HC ( s q u a r e ) ,  and MD ( u n f i l l e d  c i r c l e )  a t  a r e t i n a l  

e c c e n t r i c i t y  o f  2 ° 4 1 1. L e f t  eye v iewi ng on l y .

Data r e p l o t t e d  f rom F i g u r e  6.
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Fi gur e  12.  Per cent  c o r r e c t  r e c o g n i t i o n  of  

t r i a n g u l a r  o r i e n t a t i o n  in the l e f t  ( t o p )  and r i g h t  

(bot tom)  v i sua l  h a l f - f i e l d  as a f u n c t i o n  o f  exposure  

d u r a t i o n  in msec, f o r  Ô s: DL ( c i r c l e ) ,  FC ( t r i a n g l e ) ,  

HC ( s q u a r e ) ,  and MD ( u n f i l l e d  c i r c l e )  a t  a r e t i n a l  

e c c e n t r i c i t y  o f  2 ° 4 1 ' .  Ri ght  eye v i ewi ng on l y .

Data r e p l o t t e d  f rom F i g u r e  8.
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Figures 13 and 14 present  the previ ous data f or  

l e t t e r s  ( F i gur es  5 & 7)  and t r i a n g l e s  ( F i gur es  6 & 8)  r e ­

p l o t t e d  on these new absc i ssae  t r a ns f or ms ,  wi t h  l e f t  eye 

viewing a t  the t op ,  r i g h t  eye viewing a t  the bot tom.  For  

any chosen d u r a t i o n  increment  above 15% ( i . e . ,  0 on the  

a b s c i s s a ) ,  the r e l a t i v e  d i f f e r e n c e  among Os in per cent  

c o r r e c t  r e c o g n i t i o n  can be seen.  A comparison of  h a l f ­

f i e l d  d i f f e r e n c e s  across eyes f o r  l e t t e r s  ( F i gu r e  1 3 ) ,  

showed the s ma l l e s t  energy increments a t  t h r e sho l d  in the  

nasal  h a l f - f i e l d  o f  the l e f t  eye ( i . e . ,  RVF) f o r  t hr ee  Os. 

Fur t her mor e,  i n d i v i d u a l  f un c t i on s  in t h i s  same h a l f - f i e l d  

showed the g r e a t e s t  r a t e  o f  change,  the h i ghest  upper  

asymptote ,  and the s ma l l e s t  v a r i a b i l i t y  among Os. With 

t r i a n g l e s  ( F i gu r e  1 4 ) ,  both nasal  h a l f - f i e l d s  ( i . e . ,  RVF f o r  

l e f t  eye,  and LVF f o r  r i g h t  eye)  showed these same c har ac ­

t e r i s t i c s .

In or der  to make monocular  h a l f - f i e l d  comparisons 

f o r  the group,  the mean percentage of  c o r r e c t  r e c o g n i t i o n  

was found a t  each of  the f our  msec, increment  l e v e l s  shown 

in F i gures 13 and 14.  F i gur e  15 presents  the group f u n c t i o n s  

obt a i ned f o r  l e t t e r s  in the l e f t  (dashed l i n e )  and r i g h t  

( s o l i d  l i n e )  h a l f - f i e l d s  under l e f t  ( l a b e l l e d  OS to the l e f t )  

and r i g h t  ( l a b e l l e d  OD to the r i g h t )  eye v i ewi ng p l o t t e d  on 

normal p r o b a b i l i t y  o r d i n a t e s .  F igure  16 shows the same com­

par i son f o r  t r i a n g l e s .  The l i n e s  of  best  f i t  were p l o t t e d  

by v i s ua l  i n s p e c t i o n  and i n d i c a t e d  t h a t  the p r o b a b i l i t y  o f  

c o r r e c t  r e c o g n i t i o n  i ncr eased l i n e a r l y  as a f u n c t i o n  of  one



Fi gure  13.  Per cent  c o r r e c t  r e c o g n i t i o n  o f  

l e t t e r s  in the l e f t  ( l e f t )  and r i g h t  ( r i g h t )  v i sua l  

h a l f - f i e l d  as a f u n c t i o n  of  msec,  dur a t i on  i n c r e ­

ments above chance l e v e l  (15%) f o r  Os: DL ( c i r c l e ) ,

FC ( t r i a n g l e ) ,  HC ( s q u a r e ) ,  and MD ( u n f i l l e d  c i r c l e )  

at  a r e t i n a l  e c c e n t r i c i t y  o f  2 ° 4 1 1. L e f t  eye 

viewing at  t op;  r i g h t  eye v iewi ng a t  bot tom.  Data 

r e p l o t t e d  from Fi gures 5 and 7.
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Fi gure  14.  Per cent  c o r r e c t  r e c o g n i t i o n  of  

t r i a n g u l a r  o r i e n t a t i o n  in the l e f t  ( l e f t )  and r i g h t  

( r i g h t )  v i sua l  h a l f - f i e l d  as a f u n c t i o n  o f  msec,  

dur a t i on  increments above chance l e v e l  (15%) f o r  

Os: DL ( c i r c l e ) ,  FC ( t r i a n g l e ) ,  HC ( s q u a r e ) ,  and 

MD ( u n f i l l e d  c i r c l e )  a t  a r e t i n a l  e c c e n t r i c i t y  of  

2 ° 4 1 ' .  L e f t  eye v iewi ng at  top;  r i g h t  eye viewing  

at  bot tom.  Data r e p l o t t e d  from Fi gures 6 and 8.



19

PER CENT CORRECT RECOGNITION

 I 1

30<

IO IO IO IO

I I  "I



Fi gur e  15.  Mean per  cent  c o r r e c t  r e c o g n i t i o n  of  

l e t t e r s  in the l e f t  (dashed l i n e )  and r i g h t  ( s o l i d  

l i n e )  v i sua l  h a l f - f i e l d  as a f u n c t i o n  o f  msec, dur a ­

t i o n  increments above chance l e v e l  (15%) a t  a r e t i n a l  

e c c e n t r i c i t y  o f  2 ° 4 1 ' .  L e f t  eye (OS) to the l e f t ;  

r i g h t  eye (OD) to the r i g h t .  Grouped data obt a i ned  

f rom F i gur e  13.
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Fi gur e  16.  Mean per  cent  c o r r e c t  r e c o g n i t i o n  

o f  t r i a n g u l a r  o r i e n t a t i o n  in the l e f t  (dashed l i n e )  

and r i g h t  ( s o l i d  l i n e )  v i s ua l  h a l f - f i e l d  as a f u n c ­

t i o n  o f  msec, d u r a t i o n  increments above chance l e v e l  

(15%) a t  a r e t i n a l  e c c e n t r i c i t y  of  2°41 1 . L e f t  eye 

(OS) to the l e f t ;  r i g h t  eye (OD) to the r i g h t .  

Grouped data obt a i ned f rom Fi gure  14.
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msec, d u r a t i o n  i ncrements above 15% in a l l  h a l f - f i e l d s ,  

but t h a t  the t y p i c a l  0 r equ i r e d  l ess  energy to reach t h r e s ­

hold when m a t e r i a l  was exposed in the nasal  h a l f - f i e l d s  of  

e i t h e r  eye.

Bi nocul ar  Vi ewi nq of  L e t t e r s  or T r i a n g l e s . In the 

same manner as descr i bed p r e v i o u s l y ,  F i gures  17 and 18 p r e ­

sent  the data obt a i ned a t  2°41 ' o f  r e t i n a l  e c c e n t r i c i t y  in 

the l e f t  (dashed l i n e )  and r i g h t  ( s o l i d  l i n e )  h a l f - f i e l d s  

f o r  b i n o c u l a r  v i ewing of  l e t t e r s  ( F i gu r e  17)  and t r i a n g l e s  

( F i gu r e  18)  in each of  the f our  Os. In comparison to the  

above monocular  d a t a ,  b i n o c u l a r  v i ewing of  the same mat e r ­

i a l  produced h a l f - f i e l d  f u n c t i o n s ,  f o r  a l l  Os, t h a t  e i t h e r  

over lapped or  were ex t r emel y  c l ose  t o g e t h e r .  For a l l  Os,  

b i n o c u l a r  v i ewi ng appeared to cancel  out  the s p a t i a l l y  

a n t a g o n i s t i c  h a l f - f i e l d  d i f f e r e n c e s  in r e c o g n i t i o n  obt a i ned  

m o n o c u l a r l y .
p

In the same f ashi on as descr i bed above,  chi  t e s t s  

were per formed on each set  of  f u n c t i o n s  f o r  h a l f - f i e l d  

d i f f e r e n c e s  in both t h r esho l d  and summated t o t a l  r ecog­

n i t i o n .  For each 0,  summaries o f  the percentage d i f f e r e n c e s  

in t h r es h o l d  ( top of  t a b l e )  and t o t a l  r e c o g n i t i o n  (bottom 

of  t a b l e ) ,  w i t h  t h e i r  s i g n i f i c a n c e ,  are presented in Tables  

10 ( l e t t e r s )  and 11 ( t r i a n g l e s ) .  A l l  o f  these compar isons,  

in e i t h e r  t h r e s h o l d  or in t o t a l  r e c o g n i t i o n ,  f a i l e d  to 

achi eve s i g n i f i c a n c e .

O v e r a l 1 H a l f - f i e l d  Compari sons o f  L e t t e r s  and T r i a n g l e s . 

Since the r e s u l t s  of  each exper i ment  i n d i c a t e d  t h a t  s t i m u l i  

exposed to the nasal  h a l f - f i e l d  o f  e i t h e r  eye produced con-

66



Fi gur e  17.  Per cent  c o r r e c t  r e c o g n i t i o n  of  

l e t t e r s  in the l e f t  (dashed l i n e )  and r i g h t  ( s o l i d  

l i n e )  v i sua l  h a l f - f i e l d  as a f u n c t i o n  o f  exposure  

d u r a t i on  in msec, f o r  Os: FC, HC, DL, and MD a t  a 

r e t i n a l  e c c e n t r i c i t y  of  2 ° 4 1 ' .  B i nocu l a r  v i ewi ng  

on l y .
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Fi gure  18.  Per cent  c o r r e c t  r e c o g n i t i o n  of  

t r i a n g u l a r  o r i e n t a t i o n  in the l e f t  (dashed l i n e )  

and r i g h t  ( s o l i d  l i n e )  v i sua l  h a l f - f i e l d  as a 

f u n c t i o n  of  exposure d u r a t i o n  in msec, f o r  Os:

FC, HC, DL, and MD a t  a r e t i n a l  e c c e n t r i c i t y  o f  

2 ° 4 1 1. B i nocu l a r  v i ewing on l y .
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TABLE 10

B i n o c u l a r  H a l f - F i e l d  D i f f e r e n c e s  i n  L e t t e r  R e c o g n i t i o n  a t
T h r e s h o l d  and i n  T o t a l  Per  Cent  R e c o g n i t i o n  f o r  Os: FC,
HC, DL,  and MD O b t a i n e d  a t  a R e t i n a l  E c c e n t r i c i t y  o f  2°41 ' .

H a l f - f i e l d  D i f f e r e n c e s  
a t  Threshol d

H a l f - f i e l d  Per Cent  Chi^
D i f f e r e n c e s  D i f f e r e n c e  f o r
a t  Threshol d a t  Threshold D i f f e r e n c e

0: FC

LVF = 50% no/ 0  0  -  n <; 
RVF = 50% ^  ° ' °  n - S-

RVF = 50% no/  Of )  n 
LVF = 50% 0 / ° G- °  n ' S '

0: HC

LVF = 50% IT M  1 n c RVF = 32.5% 17.5% .26 -  n. S.

RVF = 50% I ] o/ 4 QH n c 
LVF = 61% 11/0  ‘ 4 9 ° n>S*

0:  DL

LVF = 50% 5 % .100 - n . s .  
RVF = 45%

RVF = 50% cy inn n 
LVF = 55% 5 i  - 1 0 0  n ' S -

0: MD

LVF = 50% 7 . 5 % .226 -  n . s .  
RVF = 42.5%

RVF = 50% 50/ i nn n 
LVF = 55% 5 /“ • 1 ° °  " - S -

0: FC

H a l f - f i e l d  D i f f e r e n c e s  
in To t a l  Recogni t i on

LVF = 54% 00/ nan n c  
RVF = 52% 2/o - 0 8 0  " n - S *

0: HC LVF = 62% no/ -i c c  _ 
RVF = 53%

0: DL LVF = 6 6 % n o p  _ « c 
RVF » 65% U  - ° 2 2  n - S '

0: MD LVF = 48% 7 % . 9 9 2  -  n .s .  
RVF = 41%



TABLE 11

Bi nocul a r  H a l f - F i e l d  D i f f e r e n c e s  in O r i e n t a t i o n  Recog­
n i t i o n  a t  Threshol d and in Tot a l  Per Cent Recogni t i on f o r  
Os: FC, HC, DL, and MD Obtained a t  a Re t i na l  E c c e n t r i c i t y  
of  2°41 ' .

H a l f - f i e l d  D i f f e r e n c e s  
a t  Threshold

0: FC

H a l f - f i  e ld  
Di f f e r e n c e s  
a t  Threshol d

RVF 2 50%
LVF 2 47.5%

LVF 2 50%
RVF 2 52.5%

LVF 2 50%
RVF 2 50%

RVF 2 50%
LVF = 50%

LVF 2 50%
RVF 2 47.5%

Per Cent  
Di f f e r e n c e  
a t  Threshold

2.5%

2.5%

Chi 
f o r  

Di f f e r e n c e

.025 - n.s  

. 025 - n.s

0:  HC

0 .0  - n . s .  

0 .0  - n . s .

0: DL
RVF
LVF

50%
52.5%

2.5%

2.5%

.025

.025

- n.s

-  n . s .

LVF = 50% 12.5% .635 -  n . s .
RVF = 37.5%

0: MD
RVF = 50% 12.5% .635 -  n . s .
LVF = 62.5%

0: FC RVF
LVF

H a l f - f i e l d  D i f f e r e n c e s  
i n Tot a l  Recogni t i on

61 % no/
57% 4/0 330 -  n.s

0:  HC LVF = 70% 
RVF = 65%

5% .569 -  n . s .

0:  DL LVF = 48% 6% .727 - n . s .
RVF = 42%

0:  MD RVF = 51% 7% .982 -  n . s .
LVF = 44%

72



s i s t e n t l y  lower  dur a t i on  t h r e s h o l d s ,  i t  appeared reasonable  

to combine the data f o r  both l e t t e r  and t r i a n g l e  o r i e n t a ­

t i o n  r e c o g n i t i o n .  For each (3, the t o t a l  number o f  c o r r e c t  

responses at  a l l  exposure du r a t i on s  f o r  both types of  m a t e r i a l  

was c a l c u l a t e d  f o r  each eye and h a l f - f i e l d .  These values  

were then conver ted to percentages of  the t o t a l  and ranked 

in order  o f  o v e r a l l  r e c o g n i t i o n .  In a d d i t i o n ,  group t o t a l s  

were c a l c u l a t e d  and ranked accordi ng to h a l f - f i e l d .  Table  

12 presents a summary of  these monocular  data and i n d i c a t ­

ed t h a t  the nasal  h a l f - f i e l d s  of  the l e f t  and r i g h t  eye 

ranked one and two in o v e r a l l  r e c o g n i t i o n  f o r  t hr ee  o f  the 

four  Os, wh i l e  the temporal  h a l f - f i e l d  o f  the r i g h t  eye 

ranked f o u r t h  f o r  each 0.  Fur t hermore,  the group t o t a l s  

i n d i c a t e d  t h a t  the nasal  h a l f - f i e l d s  of  the l e f t  and r i g h t  

eye ranked one and two r e s p e c t i v e l y ,  wh i l e  the temporal  

h a l f - f i e l d s  o f  the l e f t  and r i g h t  eye ranked t hr ee  and f ou r .

A comparison of  oc u l a r  d i f f e r e n c e s  between the nasal  or  

temporal  h a l f - f i e l d s  i n d i c a t e d  a l e f t  eye s u p e r i o r i t y  f o r  

both h a l f - f i e l d s  (bottom o f  Tabl e  1 2 ) .  The extreme d i f f e r ­

ence in h a l f - f i e l d  r e c o g n i t i o n  e f f i c i e n c y  may be seen in 

the comparison of  the nasal  h a l f - f i e l d  o f  the l e f t  eye 

( rank or der  1 f o r  the group)  wi t h  the temporal  h a l f - f i e l d  

of  the r i g h t  eye ( rank or de r  4 f o r  the group) .  Whi le 755 

out  o f  1200 s t i m u l i  were c o r r e c t l y  recogni zed when exposed 

in the l e f t  nasal  h a l f - f i e l d ,  onl y  456 out  o f  1200 s t i m u l i  

were c o r r e c t l y  recogni zed in the r i g h t  temporal  h a l f - f i e l d ;  

i . e . ,  a d i f f e r e n c e  of  299 s t i m u l i  or  24.92%.  This data  

i n d i c a t e ,  most s t r i k i n g l y ,  the o v e r a l l  s u p e r i o r i t y  in r e -
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TABLE 12

H a l f - F i e l d  Comparisons of  the Tot a l  Number o f  Cor r ec t
Recogni t i ons  of  L e t t e r s  
o c u l a r l y  f o r  Ô s: FC, HC, 
E c c e n t r i c i t y  of  2 ° 4 1 1.

Visual
H a l f - F i e l d

and O r i e n t a t i o n  
DL, and MD at  

Group T o t a l s  a t

Total
Number
Cor r ec t

Obtai  ned 
a Re t i na l  

Bottom.

Per Cent  
Cor r ec t

Mon-

Rank
Order

0: FC

L e f t  Nasal  

L e f t  Temporal  

Right  Temporal  

Right  Nasal

265 / 400

207/ 400

166 / 400

243/ 400

66%

51.75% 

41.50% 

60.75%

1

3

4 

2

L e f t  Nasal 263 / 400 65.75% 1

0: HC
L e f t  Temporal 153 / 400 38.25% 3

Ri ght  Temporal 142 / 400 35.50% 4

Right  Nasal 219 / 400 54.75% 2

L e f t  Nasal 138 / 200 69% 1

L e f t  Temporal 114/ 200 57% 2
0: DL

Ri ght  Temporal 74 / 200 37% 4

Ri ght  Nasal 111 /200 55.50% 3

L e f t  Nasal 89 / 200 44.50% 2

L e f t  Temporal 82 / 200 41% 3
0:  MD

Right  Temporal 74 / 200 37% 4

Ri ght  Nasal 120 /200 60% 1

L e f t  Nasal 755/ 1200 62.92% 1

L e f t  Temporal 556/ 1200 46.33% 3
GROUP

Right  Temporal 456 / 1200 38% 4

Ri ght  Nasal 693 / 1200 57.75% 2



c o g n i t i o n  obta i ned in the nasal  h a l f - f i e l d  of  e i t h e r  eye 

( i . e . ,  the temporal  h e m i r e t i n a e ) .

In the same manner as above,  i n d i v i d u a l  and group 

rank or der  data were c a l c u l a t e d  f o r  b i n o c u l a r  ob s e r v a t i o n s .  

These values are presented in Tabl e  13 and i n d i c a t e d  a 

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

in the LVF ( i . e . ,  the l e f t  temporal  and r i g h t  nasal  h a l f ­

f i e l d s )  f o r  t h r e e  of  the f our  Os, as wel l  as f o r  the group 

t o t a l s  a t  the bot tom.  When the monocular  group data  

(bottom o f  Tabl e  12)  were added f o r  l e f t  and r i g h t  homony­

mous h a l f - f i e l d s ,  the per  cent  c o r r e c t  scores obt a i ned  

were e s s e n t i a l l y  the same as those obt a i ned upon b i n oc u l a r  

viewi ng (bottom of  Tabl e  1 3 ) .

As in Exper iment  I ,  t her e  was a complete absence 

of  f a l s e  p o s i t i v e  responses under e i t h e r  monocular  or  

b i n o c u l a r  v i ewi ng .  However,  a smal l  number o f  i n a c c u r a t e  

r e p o r t s  were given ( i . e . ,  a ppr ox i mat e l y  2%  of  the t o t a l )  

and were e q u a l l y  d i s t r i b u t e d  in each h a l f - f i e l d ,  r egar d l ess  

o f  r e c o g n i t i o n  s u p e r i o r i t y .  The l e t t e r s  H and T ranked 

f i r s t  and second in ease o f  r e c o g n i t i o n ,  wh i l e  t r i a n g l e s  

in each of  the f our  o r i e n t a t i o n s  were e q u a l l y  we l l  recog-  

ni z e d .



TABLE 13

H a l f - F i e l d  Comparisons of  the Tot a l Number of  Cor r ect
Recogni t i ons of L e t t e r s and O r i e n t a t i o n  Obtained Bin-
o c u l a r l y f o r  Os : FC, HC , DL, and MD a t  a Re t i na l
E c c e n t r i c i t y  o f 2°41 1 . Group Tot a l s a t  Bottom

Visual Tot a l Per Cent Rank
Hal f - F i e l d Number Cor r ec t Order

Co r r ec t

LVF 11 1 /2 00 55.5 2
0: FC

RVF 113/ 200 56.5 1

LVF 132/ 200 66% 1
0: HC

RVF 118 / 200 59% 2

LVF 114 / 200 57% 1
0: DL

RVF 107/ 200 53.5% 2

LVF 99/ 200 49.5% 1
0: MD

RVF 85 / 200 42.5% 2

LVF 4 56 / 800 57% 1
GROUP

RVF 423 / 800 52.88% 2



DISCUSSION

The r e s u l t s  o f  the present  study i n d i c a t e  t h a t  lower  

d u r a t i o n  t hr eshol ds  (50% c o r r e c t  r e c o g n i t i o n )  were obt a i ned  

in the n a s a l ,  as compared to the t e mpor a l ,  h a l f - f i e l d s  of  

e i t h e r  eye f o r  both the monocular  r e c o g n i t i o n  o f  s i n g l e  

l e t t e r s  and the s p a t i a l  o r i e n t a t i o n  o f  t r i a n g l e s .  Whi le  

such h a l f - f i e l d  d i f f e r e n c e s  were observab l e  at  both r e t i n a l  

e c c e n t r i c i t i e s ,  the magni tude of  these d i f f e r e n c e s ,  between 

nasal  and temporal  h a l f - f i e l d s ,  was g r e a t e r  wi t h  increased  

displ acement  from the f ovea .  In a d d i t i o n ,  s u p e r i o r  

o v e r a l l  r e c o g n i t i o n  (summated over  Os and st imul us  m a t e r i a l )  

was found in both h a l f - f i e l d s  o f  the l e f t  eye.  In compar i ­

son to monocular  v i ewi ng ,  b i n o c u l a r  v i ewi ng o f  the same 

m a t e r i a l  did not  produce s i g n i f i c a n t  d i f f e r e n c e s  in r ecog­

n i t i o n  t h r eshol ds  between l e f t  and r i g h t  homonymous h a l f ­

f i e l d s .  As discussed below,  these f i n d i n g s  are of  s i g n i f ­

i cance wi t h  respect  t o :  ( 1 )  prev i ous met hodol ogi ca l  t e c h ­

ni ques;  ( 2 )  to b i n o c u l a r  vs.  monocular  compar isons;  and 

( 3 )  to a number of  d i f f e r e n t  t h e o r e t i c a l  concepts which have 

been advanced.

Methodologi  cal  Cons i der a t  ions and B i nocu l a r  v s . 

Monocul a r  Compari  sons. Most past  s t ud i es  concerned wi th  

h a l f - f i e l d  d i f f e r e n c e s  in t a c h i s t o s c o p i c  r e c o g n i t i o n  have 

t y p i c a l l y  r e l i e d  upon group da t a ;  i . e . ,  psychometr ic f un c ­

t i o n s  f o r  i n d i v i d u a l  observers have not been ob t a i n e d .  The 

present  study was the f i r s t  to a t t empt  such an approach,



wi t h  the r e s u l t  t h a t  i n d i v i d u a l  comparisons in r e c o g n i t i o n  

between the h a l f - f i e l d s  could be made. Such a comparison 

r evea l ed  d i f f e r e n c e s  in both the t h r e sho l d  and p r e c i s i o n  

(s lopes of  the f u n c t i o n s )  o f  r e c o g n i t i o n  between the nasal  

and temporal  h a l f - f i e l d s  of  e i t h e r  v i ewing eye.  In con­

t r a s t  to prev ious s t u d i e s ,  such i n d i v i d u a l  comparisons 

were based on a much l a r g e r  number o f  obser va t i ons  per  

h a l f - f i e l d ,  and were made f o r  both monocular  and b i n o c u l a r  

vi  ewi ng.

The lower  monocular  t hr eshol ds  obt a i ned  upon s t i m ­

u l a t i o n  o f  e i t h e r  temporal  he mi r e t i na e  ( i . e . ,  the nasal  

h a l f - f i e l d s )  are  c o n s i s t e n t  wi t h  pr ev i ous monocular  data  

i n v o l v i n g  l e t t e r  r e c o g n i t i o n  ( N e i l l  e t  a l . ,  1 9 7 1 ) ,  v i sua l  

a c u i t y ,  as measured wi t h  the Landol t  C (Markowi t z  & We i t z -  

man, 1 9 6 9 ) ,  r e s o l u t i o n  o f  c o l o r  r i v a l r y  ( B a r r e l !  & Parks,  

1 9 6 9 ) ,  and the maintenance o f  per cept ua l  s t a b i l i t y  (Mc­

Kinney,  1967) .  In a d d i t i o n ,  the i ncreased magni tude in 

h a l f - f i e l d  d i f f e r e n c e s  found wi t h  i ncreased r e t i n a l  d i s ­

pl acement ,  and the o v e r a l l  s u p e r i o r i t y  o f  the l e f t  temporal  

hemi r e t i na  ( i . e . ,  rank order  1 in the group t o t a l s )  is con­

s i s t e n t  wi t h  prev i ous data concerning monocular  word r e ­

c o g n i t i o n  (Over ton & Wiener ,  1966) .  The s u p e r i o r  o v e r a l l  

r e c o g n i t i o n  f o r  both temporal  h e m i r e t i n a e ,  found in the  

present  s t udy ,  extends previ ous f i n d i n g s  on the monocular  

r e c o g n i t i o n  o f  nonsense s y l l a b l e s  ( Markowi tz  & Wei tzman,  

1969)  and Engl i sh words (McKeever & H u l i n g ,  1970;  1971;  

Overton & Wiener ,  1966;  Shai  e t  a l . ,  1 9 7 2 ) ,  which were
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shown to be s up e r i o r  f o r  the temporal  hemi r e t i na  o f  only  

the l e f t  eye.  However,  Overton and Weiner ( 1 9 6 6 ) ,  in 

general  agreement  wi t h  the present  d a t a ,  showed a s l i g h t ,  

but n o n - s i g n i f i c a n t ,  super i  o r i  t y  f o r  the temporal  hemi - 

r e t i n a  o f  the r i g h t  eye as w e l l .

Aside from the few monocular  s t ud i es  ment ioned 

above,  most previ ous s t ud i es  have employed onl y  b i n o c u l a r  

v i ewi ng .  Such b i n o c u l a r  s t ud i e s  (which have u t i l i z e d  a 

successi ve paradi gm) ,  have r epor t ed  almost  a l l  poss i b l e  

h a l f - f i e l d  s u p e r i o r i t i e s  i r r e s p e c t i v e  o f  the presumed 

nat ur e  o f  the s t imul us  m a t e r i a l .  Thus,  a RVF s u p e r i o r i t y  

has been r epor t ed  f o r  c e r t a i n  presumed " ver ba l "  tasks  

[such as the r e c o g n i t i o n  o f  l e t t e r s  (Bryden,  1973;  Heron,

1 957 ; N e i l l  e t  al  . , 1 9 7 1 ) ,  nonsense s y l l a b l e s  (Fontenot  

& Benton,  1 9 7 2 ) ,  and Engl i sh words (Mishkin & Forgays,  

1952;  Orbach,  1952;  1967;  T e r r a c e ,  1 9 5 9 ) ] ,  but  also f o r  

s o - c a l l e d  " s p a t i a l "  tasks as wel l  [such as the r e c o g n i t i o n  

of  f a m i l i a r  f i g u r e s  (Wyke & E t t l i n g e r ,  1962)  and l i n e  

o r i e n t a t i o n  ( Whi t e ,  1 9 7 1 ) ] .  Fur t hermore,  a s u p e r i o r i t y  of  

the LVF has been r epor t ed  f o r  c e r t a i n  " s p a t i a l "  tasks  

[such as the r e c o g n i t i o n  o f  random shapes (Dee & Font enot ,  

1973)  and l i n e  o r i e n t a t i o n  ( Fontenot  & Benton,  1 9 7 2 ) ,  and 

the enumerat ion and l o c a l i z a t i o n  o f  dots (Kimura,  1966;  

1973;  Kimura & Dur n f or d ,  1 9 7 3 ) ] ,  but a l so f o r  s o - c a l l e d  

"v e r b a l "  tasks [such as the r e c o g n i t i o n  o f  s c r i p t  l e t t e r s  

(Bryden,  1976)  and Hebrew words (Orbach,  1952;  1 9 6 7 ) ] .  

F i n a l l y ,  t he r e  have been a number o f  b i n o c u l a r  s t udi es  in
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which no s i g n i f i c a n t  h a l f - f i e l d  d i f f e r e n c e s  have been 

obt a i ned f o r  e i t h e r  " ver ba l "  [such as the r e c o g n i t i o n  of  

s c r i p t  or  p r i n t - l i k e  l e t t e r s  (Bryden,  1976)  and CVC non­

sense s y l l a b l e s  (Whi te & S i l v e r ,  1 9 7 5 ) ] ,  or  " s p a t i a l "  tasks  

[such as the r e c o g n i t i o n  o f  s t imul us  number and d i r e c t i o n  

(Adams, 1 97 1 ) ,  dot  g r i d  p a t t e r n s  (Whi te & S i l v e r ,  1 9 7 5 ) ,  

geometr ic  forms (Bryden,  1973;  Bryden & Ra i ney ,  1963;

Heron,  1957;  T e r r a c e ,  1 9 5 9 ) ,  and the l o c a l i z a t i o n  of  dots  

(Bryden,  1973;  1 9 7 6 ) ] .  This is compat i b l e  wi t h  o t her  

s t ud i e s  where no h a l f - f i e l d  d i f f e r e n c e s  have been demon­

s t r a t e d  f o r  b i nocu l a r  gap d e t e c t i o n  (Ki nsbourne,  1970)  or  

v i s ua l  a c u i t y ,  as measured wi t h  l i n e  gap d e t e c t i o n  ( Cu r c i o ,  

McKavey,  & Rosen, 1974) .

T h e o r e t i c a l  C r i t i q u e . As reviewed in the i n t r o ­

d u c t i o n ,  a number o f  t h e o r e t i c a l  concepts have been advanc­

ed to account  f o r  h a l f - f i e l d  asymmetr ies in b i n o c u l a r  and 

monocular  t a c h i s t o s c o p i c  r e c o g n i t i o n  t asks .  D i f f e r e n t i a l  

h a l f - f i e l d  r e c o g n i t i o n  scores have been a t t r i b u t e d  to 

" r ead i ng  ha b i t s"  ( e . g . ,  Mishkin & Forgays,  1 95 2 ) ,  to post -  

exposural  scanning processes ( e . g . ,  Heron,  1 9 5 7 ) ,  to 

" tendenci es  to eye movement" ( e . g . ,  C r o v i t z  & Daves,  1962 ) ,  

and to a t t e n t i o n a l  biases ( e . g . ,  Kinsbourne,  1 9 7 0 ) ,  as wel l  

as to dominances of  hand (Bryden,  1964;  1 9 6 5 ) ,  eye ( Kersh-  

ner & Gwan-Rong Jeng,  1 9 7 2 ) ,  and c e r e b r a l  hemisphere  

(Kimura,  1966;  1973) .  Whi le each o f  these concepts was 

o r i g i n a l l y  conceived to account  f o r  s p e c i f i c  r e s u l t s  ob­

t a i n e d  under d i f f e r e n t  exper i menta l  paradigms and viewing



c ondi t i ons  ( t y p i c a l l y  b i n o c u l a r ) ,  they have been g e n e r a l ­

i zed as e x p l a n a t o r y  concepts f o r  many t a c h i s t o s c o p i c  r e ­

s u l t s .  In view of  the l i m i t a t i o n s  of  previ ous exper imenta l  

t echni ques;  i . e . ,  the emphasis upon group d a t a ,  u s u a l l y  wi t h  

a smal l  number of  o b s e r v a t i o n s ,  and the general  f a i l u r e  to 

employ both b i n o c u l a r  and monocular  viewing w i t h i n  a 

s i n g l e  s t udy ,  concl usi ons r egard i ng the under l y i ng  pr o­

cesses i nvo l ved  in c o r r e c t  r e c o g n i t i o n  must n e c e s s a r i l y  be 

guarded.  G e n e r a l i z a t i o n s  based on b i n o c u l a r  v i ewi ng alone  

are  dangerous,  s i nce the absence o f  monocular  obser va t i ons  

does not  a l l o w f o r  an a n a l y s i s  of  po s s i b l e  d i f f e r e n c e s  in 

o c u l a r  or  h e m i r e t i n a l  s e n s i t i v i t y .

As ment ioned above,  both " r ead i ng  ha b i t s "  and "post -  

exposural  scanning" hypotheses are  p r e d i c a t e d  upon the ex­

i s t enc e  of  a b i n o c u l a r  RVF s u p e r i o r i t y  f o r  succe ss i ve l y  

presented Engl i sh words.  The f ormer  accounts f o r  the e f f e c t  

in terms of  presumed p r e f e r e n t i a l  l e f t  c e r e b r a l  hemisphere  

t r a i n i n g ,  wh i l e  the l a t t e r  p o s t u l a t e s  compat i bl e  "neural  

t endenci es"  which mimic normal readi ng h a b i t s .  The c l e a r  

absence o f  s i g n i f i c a n t  b i n o c u l a r  h a l f - f i e l d  d i f f e r e n c e s ,  as 

wel l  as the a n t a g o n i s t i c  monocular  s p a t i a l  h a l f - f i e l d  d i f f e r ­

ences ( i . e . ,  a RVF s u p e r i o r i t y  wi t h  the l e f t  eye,  and a LVF 

s u p e r i o r i t y  wi t h  the r i g h t  eye)  found in the present  study  

does not  support  e i t h e r  hypot hes i s .  However,  the present  

study was l i m i t e d  to the r e c o g n i t i o n  o f  s i n g l e  element  

s t i m u l i ;  i . e . ,  words were not  used,  and t h i s  may have e l i m ­

i na t ed  the po s s i b l e  e f f e c t s  of  " readi ng ha b i t s "  or  "post -
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exposural  scanning" processes.  A l t e r n a t i v e l y , the data  

upon which the above concepts are based is composed of  

group d i f f e r e n c e s  and r e l a t i v e l y  few o b s e r v a t i o n s ,  making 

i n d i v i d u a l  comparisons i mposs i b l e .  Hence,  g e n e r a l i z a t i o n s  

and extens i ons  from the above ment ioned data should be 

avo i d e d .

In order  to account  f o r  the RVF s u p e r i o r i t y  o b t a i n ­

ed in the r e c o g n i t i o n  of  s u c c e s s i v e l y  exposed s i n g l e  numbers,  

C r o v i t z  and Daves (1962)  advanced a " tendenci es  to eye move­

ment" hypot hes i s ,  which r e l a t e d  h a l f - f i e l d  r e c o g n i t i o n  ac ­

curacy to the d i r e c t i o n  of  i n i t i a l  postexposural  eye move­

ments.  Under c o n d i t i o n s  of  b i n o c u l a r  t e s t i n g ,  a st rong  

c o r r e l a t i o n  was found between s u p e r i o r  r e c o g n i t i o n  and i n i ­

t i a l  eye movements in the RVF, wh i l e  monocular  v i ewi ng p r o ­

duced a s i m i l a r  r e c o g n i t i o n - e y e  movement c o r r e l a t i o n  in the  

temporal  h a l f - f i e l d s  of  e i t h e r  v i ewing eye ( C r o v i t z  & L i p s ­

comb, 1963 ) .  In the present  s t udy ,  e x a c t l y  the opposi te  

monocular  h a l f - f i e l d  s u p e r i o r i t i e s  were obt a i ned ( i . e . ,  

the nasal  h a l f - f i e l d s  of  e i t h e r  e y e ) ,  and no b i n o c u l a r  

h a l f - f i e l d  asymmetr ies were demonst rated.  Since eye move­

ments were not  moni tored in the present  s t udy ,  i t  i s not  

pos s i b l e  to make any s t at ement  about  t h e i r  i m p l i c a t i o n  f o r  

the present  dat a .

As i n d i c a t e d  above,  a number of  resear cher s  have 

st ressed the r o l e  of  hemispher ic  dominance,  e i t h e r  s i n g l y  

or  in combinat ion wi t h  dominances of  hand and eye,  as a 

c r i t i c a l  f a c t o r  r e s p on s i b l e  f o r  h a l f - f i e l d  r e c o g n i t i o n  

asymmetr ies (Bryden,  1964;  1965;  Kershner  & Gwan-Rong



Jeng,  1972;  Kimura,  1966;  1969;  1973;  Kimura & Dur n f or d ,  

1973 ) .  In b r i e f ,  a conceptual  dichotomy is made between 

"ve r ba l "  and " s p a t i a l "  m a t e r i a l ,  wi t h  the l e f t  hemisphere  

processing " v e r b a l "  m a t e r i a l  b e t t e r  than " s p a t i a l " ,  and 

converse l y  wi t h  the r i g h t  hemisphere.  This concept  p r e ­

supposes t h a t  st imul us m a t e r i a l  can,  in f a c t ,  be c a t e g o r ­

i zed as being pr edomi nant l y  " v e r b a l "  or  " s p a t i a l "  in 

n at ur e .  The data on which these concepts are founded 

were obt a i ned almost  e n t i r e l y  from b i n o c u l a r  s t ud i es  

which emphasized group d i f f e r e n c e s  on l y .  G e n e r a l i z a t i o n s  

from such data are  dangerous f o r  a t  l e a s t  f ou r  reasons.  

F i r s t l y ,  as i n d i c a t e d  above,  t he r e  i s  no unani mi t y  o f  

b i n o c u l a r  r e s u l t s  showing a s e l e c t i v e  RVF s u p e r i o r i t y  

f o r  " v e r b a l "  m a t e r i a l ,  or  a LVF s u p e r i o r i t y  f o r  " s p a t i a l "  

m a t e r i a l .  Secondly ,  the s t r i c t  r e l i a n c e  upon group data  

has e l i m i n a t e d  the p o s s i b i l i t y  o f  e x p l o r i n g  i n d i v i d u a l  

v a r i a t i o n s  in presumed d i f f e r e n t i a l  hemispher ic  process i ng.  

T h i r d l y ,  a number of  monocular  s t ud i e s  have c o n s i s t e n t l y  

shown d i f f e r e n t i a l  oc u l a r  and h e m i r e t i n a l  e f f e c t s  ( e . g . ,  

Markowi t z  & Wei tzman,  1969;  McKeever & H u l i n g ,  1970;  1971;  

N e i l l  e t  a l . ,  1971;  Overton & Wiener ,  1 9 6 6 ) ,  which are  

not  compat i b l e  wi t h  the not ion o f  hemispher ic  s p e c i a l ­

i z a t i o n .  This i s  e s p e c i a l l y  obvious from the data of  

Markowi tz  and Weitzman (1969)  on monocular  v i s ua l  a c u i t y  

and N e i l l  e t  a l . ( 1971)  on monocular  l e t t e r  r e c o g n i t i o n ,  

as wel l  as the present  data on monocular  l e t t e r  and o r i e n t ­

a t i o n  r e c o g n i t i o n .  A l l  o f  these s t ud i es  have demonstrated
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r e c o g n i t i o n  s u p e r i o r i t i e s  f o r  the nasal  h a l f - f i e l d s  ( i . e . ,  

the temporal  h e m i r e t i n a e )  of  e i t h e r  eye,  which in t urn  

p r o j e c t  to oppos i t e  hemispheres.  F i n a l l y ,  as a more basic  

o b j e c t i o n ,  i t  should be obvious t h a t  the s u f f i c i e n t  s t i m ­

ulus c o n d i t i o n s  which d i s t i n g u i s h  a " v e r b a l "  from a 

" s p a t i a l "  t ask  are not  p r e s e n t l y  known. This is not  s u r ­

p r i s i n g ,  s ince any presumed "v e r ba l "  s t i mul us  must i n i t i a l ­

l y  be s p a t i a l l y  r e s o l v e d ,  wh i l e  any presumed " s p a t i a l "  

st i mul us  may be v e r b a l l y  encoded.

The a d d i t i o n  of  o t h er  s t r u c t u r a l  f a c t o r s ,  such as 

handedness or eyedness ( i . e . ,  s i g h t i n g  p r e f e r e n c e ) ,  does 

not appear  to s t rengt hen the a p p l i c a t i o n  o f  a hemispher ic  

s p e c i a l i z a t i o n  concept  to the pr esent  da t a .  Since each 

of  our observers  was r i g h t  handed (presumably i n d i c a t i v e  

of  l e f t  hemisphere dominance) ,  a RVF s u p e r i o r i t y ,  wi t h  a t  

l e a s t  " v e r b a l "  m a t e r i a l  ( l e t t e r s ) ,  would be expected f or  

both b i n o c u l a r  and monocular  r e c o g n i t i o n .  In a d d i t i o n ,  the  

added f a c t o r  of  r i g h t  eye s i g h t i n g  dominance in t h r e e  of  

our f our  observers should have i ncreased the p r o b a b i l i t y  of  

a RVF s u p e r i o r i t y  f o r  both b i n o c u l a r  and r i g h t  eye monocu­

l a r  v i ewing of  l e t t e r s .  This f o l l o ws  from the c la i ms of  

Kershner  and Gwan-Rong Jeng ( 1 9 7 2 ) ,  who posuul ate  t h a t  the  

dominant  s i g h t i n g  eye pr ovi des the s t r o n g e r  hemispher ic i n ­

put .  Once a g a i n ,  however,  the absence of  s i g n i f i c a n t  b i n ­

o c u l a r  h a l f - f i e l d  d i f f e r e n c e s  and the monocular  h a l f - f i e l d  

asymmetr ies obt a i ned in the present  study are i ncompat i b l e  

wi t h  e i t h e r  o f  these concepts.



A p a r t i c u l a r  v a r i a n t  of  hemispher ic  s p e c i a l i z a t i o n  

emphasizes " a t t e n t i o n a l " bi ases (Ki nsbourne,  1 9 7 0 ) ,  mediated  

by u n i l a t e r a l  hemispher ic  a c t i v a t i o n ,  as det ermi nant s  of  

h a l f - f i e l d  asymmetr ies in r e c o g n i t i o n .  In or der  to account  

f o r  the pr esent  monocular  d a t a ,  t h i s  hypothesi s  would have 

to p o s t u l a t e  t h a t  " a t t e n t i o n "  s h i f t s  f rom one s i de  of  

space to the o t her  when one changes the viewing eye.  I t  is 

not a t  a l l  c l e a r  why t h i s  should be the case.

The Rol e of  V i sua l  A c u i t .y. The r e s u l t s  o f  the p r e ­

sent  study can perhaps be most par s i moni ous l y  exp l a i ned  in 

terms o f  d i f f e r e n t i a l  v i sua l  a c u i t y ,  which mani f es t s  i t s e l f  

monocul a r l y ,  but  which balances out  upon b i n o c u l a r  t e s t i n g .

As r e p l o t t e d  in Woodworth and Schlosberg ( 1 9 5 4 ) ,  Wertheim in 

1894 (not  viewed)  prov ided monocular  v i sua l  a c u i t y  data which 

demonstrated s u p e r i o r  r e l a t i v e  s e n s i t i v i t y  f o r  the temporal  

h e mi r e t i na e  a t  r e t i n a l  e c c e n t r i c i t i e s  between 10 and 5° .

More r e c e n t l y ,  Markowi t z  and Weitzman (1969)  have shown 

t h a t  monocular  v i sua l  a c u i t y ,  as measured wi t h  the Landol t  C, 

i s s up e r i o r  in the temporal  he mi r e t i na e  of  e i t h e r  eye.  

Fur t her mor e ,  Curci o e t  a l . ( 1974)  have shown t h a t  b i n oc u l a r  

v i sua l  a c u i t y  (not  monocul ar ) ,  as measured wi t h  a l i n e  gap 

d e t e c t i o n  t a s k ,  i s  equal  in both h a l f - f i e l d s ,  out  to r e t i n a l  

e c c e n t r i c i t i e s  of  3 ° .  Riggs (1965;  1972)  has discussed f our  

types of  a c u i t y  tasks ( i . e . ,  d e t e c t i o n ,  l o c a l i z a t i o n ,  r e ­

s o l u t i o n ,  and r e c o g n i t i o n ) ,  and has i nd i c a t e d  t h a t  v i sua l  

a c u i t y  is a f a r  more complex c a p a c i t y  then the f r e q u e n t l y  

ment ioned type of  a c u i t y  measured using a gap d e t e c t i o n  t a sk .



In view of  Ri gg ' s  c o n s i d e r a t i o n s ,  one would be hard 

pressed to d i scover  a v i s u o - s p a t i a l  t ask  t h a t  did not  

i n v o l v e  some degree or  type o f  v i sua l  a c u i t y .

In the present  s t udy ,  a smal l  number of  s i n g l e  

element  s t i m u l i  were used r e p e t i t i v e l y ,  i nc r e as i n g  the 

p r o b a b i l i t y  t h a t  s p e c i f i c  d e t a i l s  of  the s t i m u l i  could be 

used f o r  i n i t i a l  d i s c r i m i n a t i o n  and event ual  r e c o g n i t i o n .  

In f a c t ,  s u b j e c t i v e  r ep or t s  from each of  the observers i n ­

d i c a t e d  t h a t  c o r r e c t  responses were f e l t  to be mediated by 

the d e t e c t i o n  of  some c r i t i c a l  e lement  in each s t i mul us .  

Thus,  a T was d i s t i n g u i s h e d  from an H because i t  conta i ned  

onl y  a s i n g l e  v e r t i c a l  l i n e ,  w h i l e  an X d i f f e r e d  from a V 

because the l o c a t i o n  of  l i n e  i n t e r s e c t i o n  was h i gher  in 

v i sua l  space.  S i m i l a r l y ,  the c o r r e c t  r e c o g n i t i o n  of  t r i ­

angle o r i e n t a t i o n  was f e l t  by the observers  to depend upon 

d e t e c t i o n  of  the d i f f e r e n t i a l  l o c a t i o n  ( i . e . ,  up,  down,  

l e f t  or  r i g h t )  of  the c r i t i c a l  apex.  On t h i s  b a s i s ,  one 

could argue t h a t  s i n g l e  l e t t e r s  need not  n e c e s s a r i l y  be 

" v e r b a l "  s t i m u l i .  On the o t her  hand,  i t  would be most 

d i f f i c u l t  to e l i m i n a t e  the obvious s p a t i a l  c h a r a c t e r  of  

both l e t t e r s  and t r i a n g l e s .  In l i g h t  o f  these c o n s i d e r a ­

t i o n s ,  i t  would appear  d e s i r a b l e  to reassess both the con­

cept ual  framework and the e mp i r i c a l  ev i dence ,  which has 

been c i t e d  to support  the not ion o f  r i g h t  hemispher ic  

" s p a t i a l "  s p e c i a l i z a t i o n .

Such a reassessment  could best  be implemented wi t h  

s t ud i e s  employing d i c h o p t i c ,  as wel l  as b i n o c u l a r  and mon­

o c u l a r ,  s t i m u l a t i o n ,  in an a t t empt  to ana l yze  the r e t r o -  

chiasmal  i n f l u e n c e s  on t a c h i s t o s c o p i c  r e c o g n i t i o n .  In
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a d d i t i o n ,  a g r e a t e r  d i v e r s i t y  o f  s t imul us  m a t e r i a l  should 

be employed and i n d i v i d u a l  comparisons should be emphasiz­

ed.  F u r t h e r ,  an a t t empt  should be made to o p e r a t i o n a l l y  

c l a r i f y  and d e f i n e  the nature  of  " s p a t i a l "  and " ver ba l "  

m a t e r i a l .  In b r i e f ,  f u t u r e  exper i menta l  s t ud i es  should 

a t t empt  to determi ne whether  a measurable boundary e x i s t s  

between "v e r ba l "  and " s p a t i a l "  m a t e r i a l ,  or  whether  v i sua l  

f u n c t i o n i n g  should best  be considered as a cont i nuous ,  

h i e r a r c h i c a l  process.



APPENDIX

To determi ne whether  15% was a s i g n i f i c a n t  increment  

above chance l e v e l  (11.11%)  the f o l l o w i n g  formula  

was used to f i n d  Z,  the s t andard normal d e v i a t e  

(Edwards,  1974) :

S u b s t i t u t i n g  the necessary numer ical  v a l ue s ,  y i e l d s  

a Z o f  1 . 7 8 .

J  48 ( .111 ) ( . 8 8 8 )

From the t a b l e  of  the standard normal c ur v e ,  we found 

t h a t  the p r o b a b i l i t y  of  Z equal  to or  g r e a t e r  than 

1 . 78  i s  .0369 (one t a i l e d ) .  T h e r e f o r e ,  values of  p 

equal  to or  g r e a t e r  than 15% would be expected to 

occur a ppr ox i mat e l y  3% o f  the t i me .

P - P

15 - 11.11
1 .78



REFERENCES

Adams, J.  Visual  per cept i on  o f  d i r e c t i o n  and number in 
the r i g h t  and l e f t  v i sua l  f i e l d s .  Cor t ex ,  1971,
7,  227- 235 .

B a r r e l ! ,  J . J .  and Parks,  T.  H e m i - r e t i n a l  a t t e n t i o n  under  
condi t i ons  o f  c o l o r  r i v a l r y .  Per cept i on and 
Psychophysics , 1 969,  !5, 246- 248 .

Bogen, J . E .  The o t her  s i de  o f  the b r a i n :  an a p p o s i t i o n a l
mind.  B u l l e t i n  o f  the L.A.  Neur o l oq i ca l  S o c i e t i e s ,
1969,  34 ( 3 ) ,  000- 000 .

Bryden,  M.P.  Tach i s t os cop i c  r e c o g n i t i o n  and c e r ebr a l  
dominance.  Perceptual  and Motor  S k i l l s ,  1964,
1.9, 686.

Bryden,  M.P.  Tach i s t oscop i c  r e c o g n i t i o n ,  handedness and 
ce r e br a l  dominance.  Neuropsychol oqi a ,  1965,  3,
1 - 8 .

Bryden,  M.P.  L-R d i f f e r e n c e s  in t a c h i s t o s c o p i c  r ecog­
n i t i o n  as a f u n c t i o n  of  f a m i l i a r i t y  and p a t t e r n  
o r i e n t a t i o n .  Journal  o f  Exper imental  Psychology,
1970,  84 ( 1 ) ,  120-122 .

Bryden,  M.P.  Perceptual  asymmetry in v i s i o n :  r e l a t i o n  to
handedness,  eyedness and speech l a t e r a l i z a t i o n .  
C o r t e x , 1973,  9,  419-435 .

Bryden,  M.P.  Response bias and hemispher ic  d i f f e r e n c e s  in 
dot l o c a l i z a t i o n .  Per cept i on  and Psychophysics,  
1976,  19 ( 1 ) ,  23 - 28 .

Bryden,  M.P.  and A l l a r d ,  F. Vi sual  h e m i f i e l d  d i f f e r e n c e s  
depend on t y p e f ac e .  Bra in and Language, 1976,  1 ,
( i n  p r e s s ) .

Bryden,  M.P.  and Rainey,  C.A.  L e f t - r i g h t  d i f f e r e n c e s  in
t a c h i s t o s c o p i c  r e c o g n i t i o n .  Journal  o f  Exper imental  
Psychol  o g y , 1 963 , 6j6 ( 6 ) ,  568- 571 .

C r o v i t z ,  H.F.  and Daves,  W. Tendencies to eye movement 
and percept ua l  accuracy.  Journal  o f  Exper imental  
Psychology,  1962,  63 ( 5 ) ,  495- 498 .



C r o v i t z ,  H.F.  and Lipscomb,  D.B.  Dominance of  the temporal  
f i e l d s  a t  a shor t  d u r a t i o n  o f  s t i m u l a t i o n .
American Journal  o f  Psychol  ogy , 1 963,  76>, 631 - 637 .

C r o v i t z ,  H.F.  and Zener ,  K. A g r o u p - t e s t  f o r  assessi ng  
hand and eye-domi nance . American Journal  o f  
Psychol ogy , 1 962,  7_5, 2 T \^ F T G ~ .

Cu r c i o ,  F . , MacKavey,  W. and Rosen,  J.  Role of  v i sua l  
a c u i t y  in t a c h i s t o s c o p i c  r e c o g n i t i o n  of  t hr ee  
l e t t e r  words.  Percept ual  and Motor S k i l l s ,  1974,
38,  755-761 .

Dee,  H.L.  and Font enot ,  D. J .  Cerebra l  dominance and 
l a t e r a l  d i f f e r e n c e s  in p e r c e p t i on  and memory.  
Ne ur opsy c ho l og i a , 1973,  1J_, 167 - 173 .

Dember, W. N. The psycho!ogy of  p e r c e p t i o n . New York:
H o l t ,  R i ne h a r t  & Winston,  I n c . ,  1960.

Edwards,  A. L .  S t a t i s t i c a l  a n a l y s i s . New York:  H o l t ,
R i neh ar t  & Winston , 1 974 .

Font enot ,  D. J .  and Benton,  A . L .  Pe r c ept i on  of  d i r e c t i o n  in 
r i g h t  and l e f t  v i sua l  f i e l d s .  Neur ops y c ho l og i a ,
1 972,  1J), 447 - 452 .

Forgays,  D.G.  The development  of  d i f f e r e n t i a l  word r e ­
c o g n i t i o n .  Journal  of  Exper imental  Psychology,
1953,  45 ( 3 ) ,  165 - 168 .

G a l i n ,  D. I m p l i c a t i o n s  f o r  p s y c h i a t r y  o f  l e f t  and r i g h t  
c er e br a l  s p e c i a l i z a t i o n .  Archi ves  of  General  
P s y c h i a t r y , 1 974 , 31_, 5 7 2 - W T .

Galan,  D. Two modes of  consciousness and the two halves  
of  the b r a i n .  I n :  Sympos i urn on Consci ousness,
R.E.  Or ns t e i n  ( e d . ) ,  New Y o r k : V i k i n g  Press,  1 975.

Ge l l e rman,  L.W. Chance orders of  a l t e r n a t i n g  s t i m u l i  in 
v i s ua l  d i s c r i m i n a t i o n  exper i ment s .  Journal  of  
Genet ic  Psychol  ogy , 1 933 , 42 ,̂ 206- 208 .

Hayashi ,  T.  and Bryden,  M.P.  Ocular  dominance and p e r ­
ceptual  asymmetry.  Percept ua l  and Motor  S k i l l s ,  
1967,  25,  605- 612 .

Heron,  W. Per cept i on  as a f u n c t i o n  o f  r e t i n a l  locus
and a t t e n t i o n .  American Journal  of  Psychology,
1957,  70,  38 - 48 .

Hi nes,  D. B i l a t e r a l  t a c h i s t o s c o p i c  r e c o g n i t i o n  o f  v e r ­
bal and non- verbal  s t i m u l i .  Co r t e x ,  1972,  8,  
315-322 .

90



Kershner ,  J.  R. and Gwan-Rong Jeng,  A. Dual f u n c t i o n a l
asymmetry in v i sua l  p e r c e p t i o n :  e f f e c t s  o f  oc u l a r
dominance and postexposura l  processes.
Neuropsychol  o g i a , 1 972 , 1_0, 437 - 445 .

Kimura,  D. Dual f u n c t i o n a l  asymmetry o f  the br a i n  in 
v i sua l  p e r c e p t i o n .  Neuropsychol  ogi  a , 1 966,  4̂ , 
275-285.

Kimura,  D. S p a t i a l  l o c a l i z a t i o n  in the l e f t  and r i g h t  
v i sua l  f i e l d s .  Canadian Journal  o f  Psychology,  
1969,  23 ( 6 ) ,  4 4 5 - 45 8 .

Kimura,  D. The asymmetry of  the human b r a i n .  S c i e n t i f i c  
Amer i can, 1 97 3,  2 2 8 , 70 - 78 .

Kimura,  D. and Dur n f or d ,  M. Normal s t ud i e s  on the  
f u n c t i o n  o f  the r i g h t  hemisphere in v i s i o n .
I n:  Hemispher ic Funct ion i n the Human Brai  n .
S . J .  Dimond and J.G'. Beaumont ( e d s . ) ,  London:  
S c i e n t i f i c  Books,  1973.

Kinsbourne,  M. The c e r e br a l  basis of  l a t e r a l  asymmetr ies
in a t t e n t i o n .  Acta Psychol  og i ca , 1 970,  _33, 193- 201 .

Ma r kowi t z ,  H. and Wei tzman,  D.O. Monocular  r e c o g n i t i o n  of  
l e t t e r s  and l a n d o l t  Cs in l e f t  and r i g h t  v i sua l  
h e m i f i e l d s .  Journal  o f  Exper i mental  Psychology,  
1969,  79 ( 1 ) ,  187- 189 .

MeKeever,  W.F.  and H u l i n g ,  M.D.  L e f t - c e r e b r a l  hemisphere  
s u p e r i o r i t y  in t a c h i s t o s c o p i c  w o r d - r e c o g n i t i o n  
per formance.  Percept ua l  and Motor  S k i l l s ,  1970a,
30,  763- 766 .

McKeever,  W.F.  and H u l i n g ,  M.D. Ri ght  hemispher ic  s uper ­
i o r i t y  in graphi c  r epr oduc t i on  o f  b r i e f l y  viewed 
dot  f i g u r e s .  Percept ua l  and Motor  S k i l l s ,  1970b,
3 1 , 2 0 1 - 2 0 2 .

McKeever,  W.F.  and H u l i n g ,  M.D. L a t e r a l  dominance in 
t a c h i s t o s c o p i c  word r e c o g n i t i o n  per formance ob­
t a i n e d  wi t h  s imul taneous b i l a t e r a l  i n p u t .  
Neur opsycho l og i a , 1971,  9̂ , 15 - 20 .

McKinney,  J . P .  Handedness,  eyedness and percept ua l  s t a b i l ­
i t y  o f  the l e f t  and r i g h t  v i s ua l  f i e l d s .  
Neur ops y cho l og i a , 1 967 , 5_, 339- 344 .

McNemar, Q. Psychol ogi ca l  s t a t i s t i c s  (3rd E d i t i o n ) .
New York:  John Wi l ey & Sons,  1962.

Mi s hk i n ,  M. and Forgays,  D.G.  Word r e c o g n i t i o n  as a f un c ­
t i o n  of  r e t i n a l  l ocus .  Journal  of  Exper i mental  
Psychol  o g y , 1 952 , 4^3, 4 3 - 4 8 .

91



N e i l l ,  D . O . ,  Sampson, H. and Gr i bben,  J . A.  He mi r e t i n a l  
e f f e c t s  in t a c h i s t o s c o p i c  l e t t e r  r e c o g n i t i o n .
Journal  o f  Exper imental  Psychology,  1971,  91 ( 1 ) ,  
129-135.

O l d f i e l d ,  R.C.  The assessment  and a n a l y s i s  of  handedness:  
the Edinburgh I n v e n t o r y .  Neuropsychologia , 1971,
9,  97 - 113 .

Orbach,  J.  Re t i n a l  locus as a f a c t o r  in the r e c o g n i t i o n  
o f  v i s u a l l y  perce i ved words.  American Journal  o f  
Psychol  ogy , 1952 , 6J5 , 555-562 .

Orbach,  J.  D i f f e r e n t i a l  r e c o g n i t i o n  o f  hebrew and e n g l i s h  
words in the r i g h t  and l e f t  v i s ua l  f i e l d s  as a 
f u n c t i o n  of  c e r e br a l  dominance and reading h a b i t s .  
Neuropsychol  ogi a , 1 967 , 5̂ , 1 27-1 34.

O r n s t e i n ,  R. The psycho!ogy of  consc i ousness . San 
Fr anc i sco:  Freeman,  1972.

Over t on ,  W. and Wi ener ,  M. V i sua l  f i e l d  p o s i t i o n  and
word r e c o g n i t i o n  t h r e s h o l d .  Journal  of  Exper imental  
Psychol ogy, 1966,  7T_ ( 2 ) ,  249-253 .

Po l yak ,  S. The v e r t e b r a t e  v i sua l  system. Chicago:
U n i v e r s i t y  o f  Chicago Press,  1957.

Riggs,  L. Vi sual  a c u i t y .  I n :  V i s i o n  and Visual  P e r c e p t i o n .
C. Graham ( e d . ) ,  New York:  John Wi ley & Sons,  I n c . ,
1 965.

Riggs,  L. V i s i o n .  J.  Kl i ng and L. Riggs ( e d s . ) ,  I n :
Exper i mental  psycho! ogy. New York:  H o l t ,  R i n e h a r t  & 
Winston,  1972.

Semmes, J.  Hemispher ic  s p e c i a l i z a t i o n :  a p o s s i b l e  c l ue
to mechanism. Neuropsychol  ogi a , 1 968 , 6_, 11 - 26 .

Sha i ,  A . ,  Goodglass,  H. and Bar ton,  M. Recogni t i on  of
t a c h i s t o s c o p i c a l l y  presented verbal  and non- verbal  
m a t e r i a l  a f t e r  u n i l a t e r a l  c e r ebr a l  damage.
Neuropsychol  ogi  a , 1 972 , 1_0, 185- 191 .

T e r r a c e ,  H.S.  The e f f e c t s  of  r e t i n a l  locus and a t t e n t i o n
on the pe r c ep t i on  of  words.  Journal  of  Exper i mental  
Psycho 1o g y , 1 959,  58,  382-385 .

Whi t e ,  K. G. and S i l v e r ,  A.B.  Cerebral  hemispheres serve  
as two channels f o r  v i s ua l  i n f o r ma t i o n  pr ocess i ng.  
B u l l e t i n  of  the Psychonomic S o c i e t y ,  1975,  6 ( 1 ) ,  
51- 52 .

92



Whi t e ,  M.J.  L a t e r a l i t y  d i f f e r e n c e s  in p e r c e p t i o n :  a r e ­
view.  Psychol ogi ca l  B u l l e t i n ,  1969,  72 ( 6 ) ,  387-  
405.

Whi t e ,  M.J.  Vi sual  h e m i f i e l d  d i f f e r e n c e s  in the per cept i on  
o f  l e t t e r  and contour  o r i e n t a t i o n .  Canadian 
Journal  o f  Psychol ogy , 1971 , 25 ,̂ 207-21 2.

Whi t e ,  M.J.  Hemispher ic asymmetr ies i n  t a c h i s t o s c o p i c  
i n f o r m a t i o n - p r o c e s s i n g .  B r i t i s h  Journal  of  
Psychol ogy, 1972,  63,  4 9 7 - 5 0 8 .

Woodworth,  R.S.  and Schl osberg ,  H. Exper imental  ps ychol ogy . 
New York:  H o l t ,  R i n e h a r t  & Wi nston,  1954.

Wyke, M. and E t t l i n g e r ,  G. E f f i c i e n c y  o f  r e c o g n i t i o n  in  
the l e f t  and r i q h t  v i s ua l  f i e l d s .  Archives of  
Ne ur o l ogy , 1961 , 5 , 659 - 665 .


