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I l l

A bstract

SOME VERBAL FACTORS INFLUENCING TACHISTOSCOPIC 

RECOGNITION OF WORDS 

by

P atric ia  B uttacavoli 

A dviser: P ro fesso r Em eritus W illiam  S. B attersby

R ecently , ta c h is to sc o p ic  s tu d ie s  have in v estig a ted  d iffe ren ces  

in  hem ispheric  function ing  in re sp o n se  to s im u ltaneously  exposed  

a lp h a b e tic a l m a te ria ls . The re s u lts  of th ese , s tu d ie s  have been  

eq u iv o ca l. This in c o n s is te n c y  can  be exp la ined  by m ethodological 

shortcom ings inc lud ing  fa ilu re  to co n tro l for d irec tio n a l read ing  

h a b its  and a llow ing  o b serv ers  to develop  fie ld  p re fe ren ces . In  add­

itio n , th e se  s tu d ie s  can  be c r itic iz e d  for reporting  only group data; 

fa ilu re  to co n sid e r the  re lia b il i ty  o f fie ld  asym m etries; and u s in g  a 

s in g le  exposure  duration .

The p re sen t study sough t to e lim ina te  these , d e f ic ie n c ie s  by 

em ploying the  follow ing paradigm . Four d ex tra l o b se rv ers  w ere 

te s te d  m onocularly in  fiv e  t e s t  s e s s io n s . V ertically  mounted w ords 

and n o n sen se  sy lla b le s  w ere p resen ted  b ila te ra lly  a t  each  of four 

exposu re  d u ra tions u sing  a ta c h is to sc o p e  th a t illum inated  the two
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h a lf- f ie ld s -e q u a lly . There w ere four stim ulus p re sen ta tio n  co n d itio n s- 

w ords in  both h a lf-f ie ld s  (WW); a word in  the  righ t h a lf - f ie ld -a  non­

se n se  sy lla b le  in  the le ft (WN); a n o n sen se  sy lla b le  in  the  righ t 

h a lf - f ie ld -  a word in  the le ft (NW); and n o n sen se  sy lla b le s  in  both 

h a lf-f ie ld s  (NN). All s tim uli w ere p resen ted  at. a re tin a l e c c e n tr i­

c ity  of 3° from fixation .

The ta sk  w as to identify  verbally  any word and i t s  location  

(RVF or LVF). N onsense  sy lla b le s  did not have to  be reported .

Each te s t  s e s s io n  w as divided into two p a rts  (one for each  eye) 

o f 160 tr ia ls  each . At each  of four exposure  d u ra tio n s , ten  cards 

for each  condition  (WW, W N, NW, NN) w ere p re sen ted . Type of 

stim ulus m a te ria l, exposure  d u ra tion , and fie ld  of p re sen ta tio n  w ere 

randomly varied . The eye in itia lly  te s ted  w as counterbalanced  

a c ro ss  s e s s io n s .

The re s u lts  do not seem  to support the hem ispheric  s p e c ia l­

iz a tio n  h y p o th esis . W hile  a l l  observ ers  did correctly  iden tify  more 

w ords in  the RVF than  in  the  LVF, th e se  d iffe ren ces  w ere not s ig n if­

ican t at. the group lev e l. W hen stim ulus cond itions w ere com pared, 

sco res  for the WN condition  w ere s ig n ifican tly  g re a te r  than  those  

fo r the  WW condition .

The re s u lts  on an  ind iv idua l lev e l re fle c ted  the group find ings,

i. e. m ost sco res  fa iled  to ach iev e  s ta t is t ic a l  s ig n ific an ce  when 

f ie ld s  of p re sen ta tio n  w ere com pared, and m ost sco res  w ere s ig n ­

ifican t w hen the two exposure  conditions w ere com pared.
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INTRODUCTION

In  recen t y e a rs , many s tu d ie s  have  attem pted  to uncover 

the  fu n c tiona l d iffe ren ces  betw een  the  v isu a l h a lf - f ie ld s ,  m ost 

frequen tly  by u s in g  short ex p osu res o f varied  s tim u li. M ost of 

th is  ta c h is to sc o p ic  work h as  em ployed a s u c c e s s iv e  desig n ; i . e .  , 

on  any g iv en  ex p o su re , the  stim u lus m a te ria l is  p re sen ted  in  e ith e r 

the  righ t (RVF) or le ft (LVF) v isu a l h a lf - f ie ld  o f the  ey e . W hen 

a lp h a b e tic a l m ateria l is  ex p o sed , th e  common finding is  a righ t 

v isu a l fie ld  su p erio rity , th a t i s ,  a g re a te r  per cen t co rrec t 

id e n tif ic a tio n  occu rs  in the  righ t v isu a l h a lf-f ie ld  (W hite, 1969). 

W hen a s im ultaneous d e s ig n  is  em ployed, how ever, the find ings 

a re  not so c o n s is te n t. In th is  p ro cedu re , s tim u li: a re  p re sen ted  

in  both  h a lf - f ie ld s  of th e  eye a t the  sam e tim e , hence the d e s ig ­

n a tion  s im u ltaneous or b ila te ra l. Under th e se  co n d itio n s , some 

in v e s tig a to rs  (H eron, 1957; Bryden, 1960; Bryden and R ainey ,

1963; N e ill, Sam pson, and G ribben , 1971) reported  a LVF su p er­

io rity ; o th e rs  found a RVF su p erio rity  (M cKeever, 1971; M cK eever 

and G ill , 1972; M cKeever and H uling , 1971a and 1971b; M cK eever, 

S uberi, and Van D ev en te r, 1972; H in e s , 1972, 1975; M ackavey , 

C u rc io , and R osen , 1975). M ost o f th e se  con trad ic to ry  fin d ings 

can  be a ttrib u ted  to  a myriad of fa c to rs , inc lud ing  d if fe re n c e s  in

stim u lus co n tro l, (o rien ta tion  in  sp a c e , p lacem en t in  the f ie ld ,



nature  of the  stim ulus m ateria l), a n d /o r  procedure ( in s tru c tio n s , 

type of fixa tion  sp o t, length  of exposure), e tc . I t w as the 

d iv e rse  findings obtained  w ith  the s im ultaneous exposure  procedure 

th a t led to the p re sen t study.

In fluence of D irec tio n a l Reading H abits

The early  work using  sim ultaneous exposures u su a lly  

employed a ho rizon ta l array  of le tte rs  a s  the  stim u lus. Heron 

(1957) used  eight le tte rs , four to e ith e r s id e  of the fixa tion  point. 

H e found tha t more le tte rs  were recogn ized  in the le f t v isu a l field 

than  in  the righ t v isu a l fie ld . W hen le tte rs  w ere d isp lay ed  uni­

la te ra lly  (su c ce ss iv e  d e s ig n ) , how ever, th o se  to the righ t of fix­

a tio n  w ere recognized  more frequently  than th ose  to the le ft. To 

ex p la in  th e se  r e s u l ts ,  Heron p o stu la ted  a neura l p ro c e ss , based  

on the le ft to rig h t read ing  h ab its  acqu ired  through experience . 

S ince the exposure  dura tions u sed  w ere too short to a llow  a c tu a l 

eye m ovem ents, H eron p o stu la ted  th a t neura l tra c e s  of the stim ulus 

m ate ria l a re  rev iew ed ("scanned") p o s t-ex p o su re  in  a le ft to righ t 

order. T hus, in  the  E nglish  language , w hen u sing  a horizon ta l 

d isp lay  of le tte rs  p resen ted  b ila te ra lly , the  le ft-m o st item  (anal­

ogous to the beginning of a lin e  of print) would be scanned  f ir s t ,  

and accord ing  to H eron, the su b jec t would be expected  to 

dem onstrate  a LVF superio rity . In the c a se  o f a u n ila te ra l



stim ulus p resen ted  in  the rig h t v isu a l f ie ld , the tendency to scan  

from the beginning of the  line  and the tendency to move the ey es  

to the righ t are  in  agreem ent. T herefore, one might expect 

g rea te r recogn ition  sco re s  in  the righ t v isu a l fie ld  than  in  the 

le ft v isu a l fie ld .

The foregoing co n cep ts  a re  not p a rticu la rly  p re c ise  and have 

been  p a rtia lly  refu ted  by s tu d ie s  employing b ilingua l su b jec ts  

w hose firs t language w as Hebrew  (where reading  is  performed in 

the  rev e rse  d irec tio n  from English; i . e .  righ t to left). Barton, 

G o o d g lass , and Shai (1965), sought to e lim inate  the in fluence  o f 

reading  h ab its  by p resen tin g  v e rtica lly  arranged w ords, using  a 

s u c c e ss iv e  exposure techn ique. On half the tr ia ls ,  Hebrew words 

w ere p re sen te d , on the  o th er h a lf , E nglish  w ords. Barton, G ood- 

g la s s ,  and Shai found a RVF superio rity  ob tained  for e ith e r righ t 

or le ft ey e , for both Is ra e li  and Am erican s u b je c ts , and for both 

H ebrew  and E nglish  w ords. U nfortunately , a su c c e ss iv e  d esig n  

w as used  and hence an  acc u ra te  com parison betw een le ft v isu a l 

fie ld  and righ t v isu a l fie ld  sco re s  could not be dem onstrated  on 

any one tria l. - O rbach (1953) too, used  b ilin g u a l su b jec ts  to study 

the re la tio n sh ip  betw een read ing  hab its  and the recogn ition  of 

verbal m aterial. He employed a su c c e ss iv e  exposure  procedure 

for the b inocular view ing of Hebrew and English  w ords. For Heb­

rew  w ords, Orbach found a LVF superio rity  for su b jec ts  w hose



f ir s t  language w as H ebrew , and a RVF superio rity  for su b jec ts  who 

had learned the E nglish  language firs t. For E nglish  w ords, a RVF 

superio rity  w as repo rted , reg a rd le ss  of the su b je c ts ' n a tive  tongue.

Kershner and Jeng (1972) used some of the innovations 

suggested  by Barton, G o o d g lass , and S hai, and in  ad d itio n  used  

C h inese  su b je c ts . (The C h in ese  language is  read  from right top 

to bottom le ft and is  arranged in  v e rtic a l co lum ns.) A sim ultan­

eous d esig n  w as u sed  to p resen t C h inese  w ords and E nglish  

words and geom etric forms to su b jec ts  who viewed the  stim uli 

b inocularly . W hen v ertica lly  mounted C h in ese  words w ere p re­

sen ted  in  both righ t and le ft v isu a l f ie ld s  a t  the sam e tim e, 

more words w ere iden tified  co rrectly  in  the rig h t v isu a l fie ld  than  

in  the le f t v isu a l fie ld . W hen English  w ords w ere p resen ted  

s im u ltaneously , in  a h o rizon ta l o rien ta tio n , a g a in ,a  RVF superio r­

ity  w as found, not a LVF superio rity  a s  H eron 's  theory would 

p red ic t. S im ultaneous p re sen ta tio n  of geom etric forms y ie lded  no 

d ifference  in  how the stim uli in the r ig h t-  and le ft v isu a l half­

fie ld s  w ere perce ived . On the  o ther hand , when a su c c e ss iv e  

p re sen ta tio n  paradigm  w as em ployed, s ig n ifican tly  more forms w ere 

perceived  in  the RVF than  in ,th e  LVF. H ow ever, an  im portant 

c ritic ism  of th is  study is  th a t the  exposure  dura tions th a t -were 

used  w ere qu ite  long (125 m sec .) and overt eye m ovem ents may 

have occured .



In fluence  of the N ature of S tim ulus M ate ria l

It should be c le a r  from the  foregoing th a t both the nature  of 

the "verbal" m ateria l and its  " sp a tia l"  o rien ta tio n  are  im portant 

in  dem onstrating  e ith e r a righ t v isu a l fie ld  o r le ft v isu a l fie ld  

su p erio rity . Bryden (1960) u sed  a continuous line of e ith e r  le t ­

te rs  o r geom etric  forms covering both  le ft and righ t v isu a l h a lf-  

f ie ld s  (centered  about a fix a tio n  point) w hich  w as view ed w ith  

bo th  ey es  (b inocular view ing). He found th a t s ig n ifican tly  more 

s tim ulus m ateria l of both  ty pes w as recogn ized  co rrec tly  in  the 

LVF than  in the RVF. He a lso  noted th a t su b je c ts  tended to re­

port both ty pes o f stim ulus m ate ria l in a le ft to rig h t o rder, 

su g g es tin g  a re sp o n se  b ia s . In a la te r  experim en t, Bryden and 

Rainey (1963) u sed  the  sam e d e s ig n  a s  ab o v e , and in  ad d itio n  

in troduced  a third type of s tim u lu s , o u tlin e  draw ings of fam iliar 

o b je c ts . S ti l l ,  the  sam e find ings w ere rep o rted , a le ft v isu a l 

fie ld  superio rity  re g a rd le ss  o f the  nature  of the s tim ulus m ateria l 

p re sen ted  upon b inocu lar view ing.

B inocular o b se rv a tio n , in  fa c t , m eans s tim u la tio n  of homon­

ymous h a lf - f ie ld s , hence  n a sa l- te m p o ra l h em i-re tin a l d iffe ren ces  

may be involved. N e ill , Sam pson, and G ribben (1971) u sed  

th ree  random ly ch o sen  le tte rs  (per field) in a horizon ta l sim ult­

an eo u s d isp lay  p rocedu re , so th a t both h a lf - f ie ld s  o f the  sam e



6

eye w ere stim u la ted  on any one exposure . W hen n a sa l and tem ­

p o ra l h a lf - f ie ld s  w ere com pared in  the m onocular view ing con­

d itio n , m aterial in  the  tem poral fie ld  w as id en tified  co rrectly  

s ig n ifican tly  more o ften  than  tha t in  the  n a sa l f ie ld , irre sp e c tiv e  

o f eye. N e ill, Sam pson, and G ribben exam ined le ft-r ig h t ha lf­

fie ld  d iffe ren ces  a s  w e ll. For- m onocular view ing of sim u ltan ­

eous s tim ulus d is p la y s , a left v isu a l fie ld  su p erio rity  w as found 

for both  righ t and le ft e y e s . W hen the  sim ultaneous array w as 

view ed b in o cu la rly , a le ft v isu a l fie ld  superio rity  re su lte d , 

w hile  a su c c e ss iv e  d e s ig n  y ie lded  a righ t v isu a l fie ld  superio rity .

In fluence  of C en tra l F ix a tio n  D ev ices

As noted by M cKeever and H uling (1971b), the experim ental 

d e s ig n s  u sed  in  a l l  o f the  above c ited  s tu d ie s  can  be c r itic iz e d  

on  s e v e ra l m ethodolog ical b a s e s . For exam ple , the exposure  

dura tions employed w ere o ften  longer th an  100 m sec. , the min­

imum tim e needed for overt eye  m ovem ents to occur. Secondly , 

long exposure  d u ra tions can  re s u lt  in  the form ation of a fte rim ag es , 

p a rticu la rly  a t high lum inance le v e ls . F urther, the  u se  of s in g le  

le tte rs  or s trin g s  of le tte rs  (which do not connote meaning) might 

be inappropria te  s tim uli for determ ining  w hether the ce reb ra l hem i­

sp h eres  d iffer in  th e ir  a b ility  to p ro c e ss  verba l m ateria l. M ore­
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o ver, in  many c a s e s ,  fixa tion  could not be ensured; hence  the 

su b jec ts  might not be equally  a tte n tiv e  to both h a lf - f ie ld s , a n d /o r 

the  stim uli might go to the unintended hem isphere . To overcom e 

som e of th e se  o b je c tio n s , M cKeever and Huling made the 

following im provem ents: short exposure dura tions; the u se  of 

horizon ta lly  o rien ted  "m eaningful" w ords (common nouns) to 

em phasize  the  verbal nature  of the ta sk ; and a techn ique 

(borrowed from Sperry) to force fix a tio n . S p e c if ic a lly , an Arabic 

num eral w as used  a s  a fixa tion  po in t, and the su b jec t w as 

required  to iden tify  co rrectly  th is  num eral along w ith  the w ords 

p resen ted  sim u ltaneously  to the  two h a lf-f ie ld s  of any one eye on 

every tria l. If the num eral w as not co rrec tly  id e n tif ie d , the  tr ia l 

w as e lim inated . U sing th e se  more s trin g en t co n tro ls , M cKeever 

and Huling found th a t s ig n ifican tly  more w ords w ere correctly  

iden tified  in the  righ t v isu a l h a lf-f ie ld  than  in  the  le ft v isu a l 

h a lf-f ie ld . This study w as unique in  th a t i t  provided the  read er 

w ith  the  raw  data  for each  su b jec t. These da ta  show  tha t d iff­

eren ces  betw een the two v isu a l h a lf-f ie ld s  w ere: extrem ely  sm all; 

did not occur re liab ly  on an  ind iv idua l b a s is  (although they w ere 

apparen t in  group data); changed during ensu ing  tr ia ls ;  and w ere 

generally  more pronounced on early  exposure tr ia ls  than  on la te r 

ones.



M ack av ey , C urc io , and R osen (1975) re p lic a te d  M cKeever 

and H u lin g 's  s tu d y , and they too reported  a rig h t v isu a l fie ld  

su p erio rity  w hen ho rizo n ta lly  d isp lay ed  w ords w ere view ed m onoc- 

u la rly  and a d ig it w as u sed  to fo rce  fix a tio n . In  th e  second  part 

o f th is  s tu d y , a rig h t v isu a l fie ld  su p erio rity  w as reported  a g a in , 

even  though a v e r tic a l stim u lus array  w as u sed  to  te s t  the su b jec ts  

m onocularly , and th is  finding held true  w hether o r not a c en tra l 

d ig it w as p re sen t.

For the  m ost p a rt in  the aforem entioned s tu d ie s , the  stim ulus 

d isp la y s  have  b een  horizon ta lly  o rien ted , and hence  the re su lts  

may re f le c t the p rio r in flu en ces  of d ire c tio n a l read ing  h a b its .

M ore im portan tly , the le tte rs  of each  word do not fa l l  on homo­

geneous re tin a l a re a s ; i. e. a re  not on the sam e iso p te r. To 

avoid  th e se  p rob lem s, M cKeever and G ill (1972) p re sen ted  words 

in  a v e rtic a l o rien ta tio n  and used  cen tra lly  p laced  A rabic num erals 

to  con tro l fix a tio n . S u b jec ts  b inocularly  view ed the s im u ltaneously  

exposed  s tim u li. Under th e se  co n d itio n s , a righ t v isu a l fie ld  

su p erio rity  w as o b ta in e d , even  though the reco g n itio n  lev e l w as 

much low er th an  th a t found w hen w ords w ere p resen ted  ho rizon t­

a lly . A problem  w ith  th is  study is  th a t the s tim ulus w ords w ere 

p resen ted  a t  1 .6 °  of v isu a l an g le  from f ix a tio n , and hence  may 

have been  on re tin a l lo c i thought to p ro jec t to both  ce reb ra l hem i­

sp h eres  (b ila te ra l re p re se n ta tio n  of the m acula). T his c ritic ism



can  a lso  be' leveled  a t the work done by N e ill, Sam pson, and 

G ribben (1971). The left v isu a l fie ld  superio rity  th a t they 

reported w as based  on a s ix  le tte r  stim ulus array  th a t spanned

only 2 0 15 ' in  to ta l length.

In y e t ano ther study designed  to in v es tig a te  how forcing 

fixa tion  a ffe c ts  the percep tion  of verbal (m eaningful words) and 

nonverbal (nonsense  shapes) m ate ria l, H ines (1972) confirm ed the 

p reva len t re su lts ;  g rea te r recogn ition  o f  words in  the left v isual 

field  w ith  no cen te r d ig it p re se n t, and a g rea te r recognition , of 

words in the righ t v isu a l field  w hen a c en tra l d ig it w as p resen t. 

H ines used  a ho rizon ta l word d isp lay  and te s ted  h is  su b jec ts  

b inocu larly  u sing  a sim ultaneous stim ulus exposure  p rocedure.

For n o n sen se  shapes, how ever, e ith e r w ith  or w ithout a cen tra l 

d ig it, more sh ap es  w ere recognized  in  the righ t v isu a l fie ld . In 

b rie f, only on the verbal ta sk  did the p resen ce  of the cen tra l 

d ig it sh ift the asym m etry in recogn ition  from the le ft visual field  

to  the righ t v isu a l fie ld . That both words and n o n sen se  sh ap es  

may be b e tte r  iden tified  in the righ t v isu a l h a lf-f ie ld  w as con­

firmed by H ines (1975) using  a cen tra l d ig it to con tro l fixa tion ,

and exposing  ho rizon ta lly  arranged w ords or n o n sen se  sh ap es  or

fa c e s  s im ultaneously  to be viewed b inocu larly . In add ition  he 

found th a t re g a rd le ss  of w hat o ther stim uli the words w ere paired



w ith  on any one g iven  exposu re , a large righ t v isu a l field  su p er­

io rity  w as a lw ays p re sen t. In sh o rt, pairing  a word w ith  e ith e r . 

o ther w ords, or sh a p e s , or even  fa c e s  did not a lte r  the right 

v isu a l superio rity  for the  reco g n itio n  of ho rizon ta lly  o rien ted  

w ords.

In a l l  five  of the  above m entioned s tu d ie s , a righ t v isu a l 

fie ld  superio rity  w as reported for the f ir s t  time using  s im u ltan ­

eously  exposed "verbal" m ateria l. All five  u sed  a d ig it to 

ensu re  fix a tio n , but only two of the five (M ackavey, C urcio , 

and R osen, 1975; M cKeever and G ill, 1972) used  v e rtica lly  

o rien ted  w ords, and th e se  s tu d ie s  used  very long exposure dur­

a t io n s , and p resen ted  the  stim uli q u ite  near to th e  fixa tion  sp o t, 

re sp ec tiv e ly . Thus a cen tra l fix a tio n  d ig it may be a requirem ent 

for dem onstrating a RVF su p erio rity , but if  so , th is  would obtain  

for both words and n o n sen se  sh ap es . In any ev en t, the  p o ss ib le  

ro le  of "m eaningful" words a s  opposed to "non sen se"  sy lla b le s , 

has not b een  in v estig a ted  w ith  b ila te ra l s im ultaneous stim ulus 

ex p o su res , e ith e r  w ith  or w ithout a c en tra l fix a tio n  spo t. 

Presum ably a word becom es "m eaningful" w hen it connotes ac tio n  

or d e sc rib e s  an  o b jec t (a verb or noun), w hile the sam e le tte rs  

arranged in  a d ifferen t s e r ia l order would no t, i,.e . would be 

so lely  a n o n sen se  sy llab le . P sy ch o lin g u is tica lly  sp eak in g , the
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former would be a morpheme and would connote m eaning, the  

la tte r  a phonem e and would not.

H em ispheric  S p ec ia liz a tio n

The p o s s ib le  p h y s io lo g ica l b a s is  of a rig h t v isu a l field  

superio rity  for verbal m ateria l has been  much s tre s s e d  in  re c en t 

y e a r s , w ith  p a rtic u la r  re fe ren ce  to the concep t of hem ispheric  

sp e c ia liz a tio n  (M ilner, 1971; Kimura, 1966, 1973). According to 

th is  theory , e ach  hem isphere  is  " sp e c ia liz e d "  to p ro c e ss  d iffe ren t 

k inds of inform ation or input. The underly ing asym m etry or dom in­

an ce  of the le ft hem isphere is  for the p ro cess in g  of "verbal" 

m ateria l. This con cep t b a s ic a lly  re f le c ts  the  known fa c t th a t 

le ft hem isphere  le s io n s  are much more prone to produce ap h as ia  

than  a re  le s io n s  in  the  righ t hem isphere . On the  o ther han d , the  

rig h t hem isphere  is  thought to be involved in  v is u o -s p a tia l  ta s k s . 

This concep t finds support in the  e ffec ts  of righ t hem isphere  

le s io n s  (parie to -tem poral) w hich  produce com plex d e f ic its  in the 

v isu a l reco g n itio n  of common o b je c ts  (v isual ag n o s ia s ) . According 

to  som e (Kimura, 1966, 1973), w hen verbal m ateria l is  p resen ted  

in  the  righ t v isu a l h a lf - f ie ld , the  re tin a l "input" tra v e rse s  a more 

d ire c t p a th  to the  c o n tra la te ra l (left) hem isphere  than  to the  ip s i -  

la te ra l one. W hen the  "input" a r is e s  from the  le ft v isu a l h a lf­

f ie ld , i t  m ust go f ir s t  to the righ t h em isphere , then  via the
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corpus ca llo sum  to  th e  le f t ,  and hence  it undergoes som e "deg rad ­

a tion". For b ila te ra l p re sen ta tio n  o f stim u lus m ateria l tha t is  

a lp h a b e tic a l in  n a tu re , Kimura acknow ledges the  ro le  th a t read ing  

h ab its  might p la y , and hence  th a t a le ft v isu a l h a lf-f ie ld  su p er­

io rity  might be ob ta ined  due to the in fluence  of prior read ing  

h ab its .

A tten tiona l Bias or Set

O ther th eo rie s  have em phasized  the im portance of s e t  or

a tte n tio n  in  producing v isu a l h a lf-f ie ld  d iffe ren c es . Kinsbourne

(1970) a ttrib u ted  the RVF superio rity  for the reco g n itio n  of verbal

m ate ria l to  a le ft hem isphere  dom inance w hich  re s u lts  in  a s ta te

of ex p ec tan cy  for verbal input. If the su b jec t ex p ec ts  a word to

be e x p o sed , the  le ft hem isphere becom es "primed" for a c tiv ity ,

and a tte n tio n  is  th en  b ia sed  to  the  righ t s id e  of the  fie ld ..

Heron (1957) a lso  offers an  ex p lan a tio n  fo cusing  on a tte n tio n a l

b ia s . He found th a t if  su b jec ts  w ere informed a s  to w here in  the

fie ld  the s tim ulus would ap p ea r, s co re s  for co rrec t id e n tif ic a tio n s

in  th e  le ft v isu a l h a lf - f ie ld  w ere s ig n ific a n tly  g re a te r  than  if  the

s u b je c ts  w ere uninform ed. No su ch  d iffe ren ces  w ere reported  fo r

the  rig h t v isu a l h a lf-f ie ld . H eron su g g es ts  th a t the more e ffic ien t

reco g n itio n  of le tte rs  in  the  righ t v isu a l h a lf-f ie ld  may be due to

a. tendency  or s e t  a lw ays to a ttend  more to the rig h t than  to the 

le ft.
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In g en e ra l, som e so rt of in te rac tio n  betw een  s e t  and cereb ra l 

dom inance might acco u n t for the find ings of a rig h t v isu a l fie ld  

superio rity  w hen verbal m ateria l is  p resen ted  in  both h a lf - f ie ld s .

Of a l l  the  b ila te ra l s tu d ie s  th a t report su ch  a  RVF su p erio rity , 

none had con d itio n s  in  w hich  the su b jec t w as un su re  a s  to the  

type of stim ulus m ate ria l to  be p re sen ted . M oreover, in  a ll  of 

the ab o v e -c ite d  s tu d ie s , the su b je c ts  knew  or soon learned  th a t 

w ords would ap p ea r in  both v isu a l h a lf - f ie ld s  on every tria l.

Under such  c irc u m stan c es , i t  is  p o ss ib le  th a t su b je c ts  would 

adopt a " se t"  or re sp o n se  b ia s  s tra te g y , presum ably  to the  righ t 

s id e  of the  fie ld . On the o ther hand, n eu ro lo g ica l s tu d ie s  have 

in d ica ted  th a t p a tie n ts  w ith  dam age of the cereb ra l v isu a l system  

may ex h ib it an  "ex tin c tio n "  of a  p erce ived  o b jec t in  one h a l f -  

fie ld  upon stim u la tio n  of the  c o n tra la te ra l f ie ld , even  w hen 

a tte n tio n  is  not involved (Bender, 1952).

The p re sen t study a ttem pted  to m inim ize the ro le  of a tte n tio n a l 

b ia s ,  w hile  a t the  sam e tim e m axim izing the  "verbal" na ture  of 

the m ateria l t o  be p re sen ted . This w as accom plished  by exposing  

a th ree  le tte r  word in  e ith e r the  rig h t or le ft v isu a l f ie ld , w hile 

sim u ltaneously  exposing  a th ree  le tte r  n o n sen se  sy lla b le  o r ano ther 

th ree  le tte r  word in  the  c o n tra la te ra l h a lf - f ie ld . The o b se rv e r 's  

ta sk  w as to iden tify  only the word(s) th a t w as p re sen ted  and its  

(their) fie ld  (s) of p re sen ta tio n . The fa c t th a t on any g iven  tr ia l
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words could ' be p re sen te d  on the  le f t, r ig h t, or both s id e s  of fix ­

a tio n  reduced  the  like lihood  of a tte n tio n a l b ias  opera ting . This 

is  b e ca u se  the b e s t  s tra teg y  for m axim izing reco g n itio n  in the  

p re sen t paradigm  would be to m ain tain  fix a tio n  and no t to a ttend  

to a g iven  f ie ld . The b ia s  th a t might re s u lt  from reporting  stim uli 

in  a fixed order (e .g . LVF s tim u li, then  RVF stim uli) w as p a rtia lly  

co rrec ted  for by u sin g  tr ia ls  in  w hich  words w ere p re sen ted  on 

e ith e r the LVF or RVF, w hile  n o n sen se  sy lla b le s  w ere p re se n t in 

the  co n tra la te ra l h a lf-f ie ld .

W ith  two ex cep tio n s  (M cKeever and H uling , 1971b; and 

M cKeever and G ill, 1972), a l l  s tu d ie s  p rev io u sly  undertaken  have 

p resen ted  only group d a ta , u su a lly  in the form of per c e n t co rrec t 

id e n tif ic a tio n s . H ence l i t t le  is  known of in d iv idua l perform ance, 

o r, in  fa c t, w hether any g iven  su b jec t would re liab ly  dem o n stra te  

a righ t v isu a l fie ld  or le ft v isu a l fie ld  su p erio rity  over sev e ra l 

s e s s io n s . M oreover, none of the  above-m en tioned  s tu d ie s  has 

m easured p sychom etric  func tions a t  varying lum inance or exposure  

d u ra tio n s , and a s  a re su lt  l i t t le  is  known about s e n s itiv ity  d iffer­

en ces  betw een  the v isu a l h a lf - f ie ld s . If a le ft c e reb ra l dom inance 

does indeed acco u n t for the  presum ed righ t v isu a l fie ld  su p erio rity  

for "verbal"  m a te ria l, then  i t  should be c o n s is te n t over tim e and 

re liab ly  dem onstrab le  a t  the  ind iv idua l lev e l.
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Summary and  O b jec tiv es  of the P resen t Study

In summary, many s tu d ies  have been  conducted  to determ ine 

the field  superio rity  th a t re s u lts  w hen a lphabetica l m ateria l is  

s im ultaneously  p resen ted  to both le f t and rig h t v isu a l h a lf - f ie ld s . 

The find ings of such s tu d ie s  have been  in c o n s is te n t, owing in 

large part to m ethodological d ifferen ces .

The prim ary o b jec tiv e  of the p re sen t study is  to  determ ine 

w hat fie ld  d iffe ren ces  can  be dem onstrated  for s im ultaneously  

p resen ted  verba l m ateria l w hen an  a tte m p t is  made to elim inate  

d irec tio n a l read ing  h a b its , and to m inim ize the b iasin g  e ffec ts  of 

a ttend ing  to a given h a lf-f ie ld  and reporting  stim uli in  a fixed 

d irec tio n a l order ( e .g . ,  LVF then  RVF or v ice  versa);'

D irec tio n a l reading  h ab its  w ere elim inated  by using  v ertica lly  

mounted stim ulus a rray s. The problem of a tte n tio n a l b ia s  w as 

minimized by in s tru c tin g  observ ers  to m ain tain  fix a tio n  and to have 

them (as opposed to the experim enter) in itia te  stim ulus p re sen ta tio n s  

w hen fixa tion  w as m ain tained . M oreover, a tte n tio n a l b ia s  w as 

minimized by p re sen tin g , on a g iven  tr ia l ,  a word to  the LVF, RVF, 

or both v isu a l h a lf-f ie ld s . Thus, b e ca u se  th e  ta sk  w as to identify  

only w ords, and the observers  could not be sure th a t a word would 

a lw ays appear in  a g iven  h a lf - f ie ld , the b e s t s tra teg y  for max­

im izing recogn ition  would be to m aintain  fixa tion . The b ias  th a t
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might re su lt  from reporting  stim uli in  a fixed order w as p a rtia lly  

-corrected for in  one cond ition  by u sing  tr ia ls  in  w hich a word 

w as p resen ted  in  e ith e r the LVF or RVF, w hile  a n o n sen se  sy lla b le  

w as p resen ted  in  the o o n tra la te ra l h a lf-f ie ld  (WN or NW condition). 

On such  tr ia ls ,  o b se rv ers  had to report only one stim ulus (the 

word) and th u s , report o rder b ia s  w as e lim ina ted . In  add ition  

to  the  above co n tro ls , the p re sen t s tu d y , un like  many p rev ious 

s tu d ie s , employed v erba l m ateria l w hich  has sp ec if ic  m eaning 

(words). M oreover, in  the p re sen t s tu d y , a l l  th ree  le tte rs  of the 

word have to be iden tified  in  order for a co rrec t reco g n itio n  to  

occur. This w as accom plished  by choosing  words tha t w ere a lik e  

ex cep t for one le tte r , and by u sing  n o n sen se  sy lla b le s  th a t had 

the same th ree  le tte rs  a s  each  stim u lus word.

An ad d itio n a l shortcom ing found in  p a s t  s tu d ie s  is  the  report­

ing of group da ta  (usually  mean reco g n itio n  s c o re s ) , w hile  to ta lly  

ignoring and obscuring  in d iv id u a l d iffe ren c es . This so rt of data 

a n a ly s is  p re sen ts  a problem  b e ca u se  h a lf-f ie ld  d iffe ren ces  for 

ind iv idua l o b se rv ers  may fa il to a ch iev e  s ta t is t ic s  s ig n if ic a n c e , 

but w hen th e se  sco re s  a re  com bined and trea ted  a s  a  group, 

p rev iously  in s ig n ific an t re s u lts  for in d iv idua l o b serv ers  may d e liv e r 

a s ig n ific a n t group score .

None of the  prev ious s tu d ie s  m easured perform ance over
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s e v e ra l s e s s io n s . This is  the  type of m easurem ent n e c e ssa ry  to 

determ ine if any reported  fie ld  superio rity  is  c o n s ta n t and re lia b le  

o v er tim e. The p re sen t study  exam ined each  o b se rv e r 's  perform ance 

over five  s e s s io n s ,  a s  w e ll a s  how the  o b serv ers  did a s  a group.

P a s t s tu d ie s  uniform ly u sed  only a s in g le  exposure  du ra tion  

w hen p resen tin g  stim uli. One obvious problem  w ith  th is  m ethod­

ology is  th a t i t  d oes not a llow  for the  g en era tio n  of p sy ch o p h y s­

ic a l fu n c tio n s , and thereby p rec lu d es  the  de term ination  of threshold 

e s tim a te s  (50% co rrec t reco gn itions) for the  two h a lf-f ie ld s  of p re ­

s e n ta tio n , thus e lim inating  a  m eans of com paring the  se n s itiv ity  

o f the two h a lf - f ie ld s .

In b rie f , the  p re se n t study sought to determ ine w hat fie ld  

d iffe ren ces  can  be dem onstrated  w hen a lp h a b e tic a l stim ulus m ater­

ia l is  b ila te ra lly  p re se n te d , w hen sev e ra l m ethodolog ical problem s 

found in  previous s tu d ie s  a re  con tro lled  for or e lim inated . The 

p re se n t study ev a lu a ted  d iffe ren ces  in  reco g n itio n  sco res  th a t 

occured  in re sp o n se  to  two ty p es  of stim u lus m a te ria ls , w ords 

p re sen ted  to both h a lf - f ie ld s , and the p re sen ta tio n  of a word to 

one h a lf-f ie ld  and a n o n sen se  sy lla b le  to  the  o ther. An ad d itio n a l 

o b jec tiv e  of the  p re se n t study  w as to determ ine how c o n s is te n t 

and re lia b le  reco g n itio n  sco res  rem ained o v er sev e ra l te s tin g  

s e s s io n s .



METHOD

O bservers: Four g raduate  s tu d en ts  served  a s  o b se rv ers  (Os)

in  th is  s tu d y . All O s , th ree  males (HC, JH , LG) and one fem ale

(MW) had norm al o r co rrected  to norm al a cu ity  and w ere rig h t -
1

handed and rig h t eye  dom inant. Each O w as g iven  a s  many 

p ra c tic e  s e s s io n s  a s  w ere n e c e ssa ry  in  o rder to  becom e fa c ile  a t 

the ta sk , and to g en era te  e s tim a te s  of the  exposure  du ra tions to 

be used  in  the  a c tu a l experim ent. Os w ere paid  $4 per hour and ■ 

w ere te s te d  in d iv id u a lly  in  five  te s t  s e s s io n s ,  e ach  la s tin g  about 

120 m inu tes.

A pparatus: A th re e -c h an n e l ta c h is to sc o p e  (S cien tific  Prototype

m odel GA) w as em ployed. The ad ap ting  fie ld  and fix a tio n  ta rg e t

w ere p resen ted  through the b lank  channel. Stim uli w ere delivered

through ch an n e l 1. To make the v isu a l h a lf - f ie ld s  o f  th e se

ch an n e ls  approxim ately  equal in lum inance, aluminum fo il and

2b lack  cardboard w ere affixed  to the w h ite  re fle c tin g  p la te s .

Both ch an n e ls  had lum inances of .5 6  ft. L a s  m easured by a 

P ritchard  photom eter (Photo R esearch  Com pany, Inc. ) a t the 

eye. A standard  view ing d is ta n c e  of 50 in ch es  produced a v isu a l 

fie ld  of 7°  58' ho rizo n ta lly  by 4°54 ' v e rtic a lly .

The stim ulus cards c o n s is te d  of b lack  upper c a s e  le tte rs  

(P restype #1248) affixed  to b lank  5x7 w hite  card s  (Figure 1). In
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Figure 1. D iagram  of re p re se n ta tiv e  stim ulus u sed  in the p re sen t 

s tu d y . D im ensions of f ie ld , s tim ulus m a te ria l, and re tin a l e ccen ­

tric ity  a re  ind ica ted  in  d eg rees  of v isu a l a n g le .
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a n  attem pt to provide the Os w ith a s tab le  view, a chin  re s t  w as

used . Each O w as  ins truc ted  to a d ju s t  i t  un til the righ t and left

v isu a l  h a lf - f ie ld s  seemed to be of equal s ize .  The idea was to
3

have an  e y e -c e n te re d ,  rather than a head -cen te red  observer.

The O in it ia ted  each  trial by depress ing  a foot sw itch  tha t triggered 

the s tim ulus 1 .2  seconds  later.

Procedure: The study w as  performed in a darkened room,

w ith a red light bulb providing the am bient light needed for the 

experim enter, E, to change the stimulus cards and record O ' s  

r e s p o n se s ,  w hich were given verbally. A wooden sc reen  was

a ttached  to the front of the ta ch is to sc o p e ,  a s  w as a viewing hood,
\

to prevent the O from observ ing  the stim uli to be p resen ted .

Each O had both ey es  te s te d ,  one a t  a t im e, during every 

s e s s io n .  The eye not being te s ted  w as  occluded  by a black 

pa tch . A s im ultaneous or b ila te ra l  paradigm w as employed; i . e . ,  

on every tr ia l ,  s tim ulus m ateria l w as  p re sen t  in both the right and 

left v isua l h a lf - f ie ld s .  Stimulus m ateria l co n s is ted  of eight vert­

ica l ly  mounted three le tte r  w ords, (LIT, LET, LID, LED, BIT, BET, 

BID, BED) and e ight vertically  mounted three  le t te r  nonsense  

sy l la b le s ,  w hich were the same words a s  above, w ith  the second 

and third le tte rs  in te rchanged , (LTI, LTE, LDI, LDE, BTI, BTE,

BDI, BDE). The words subtended a v isu a l  angle  of 1°01'



horizon ta lly  and 2° 17' v e r t ic a l ly ,  and w ere  p resen ted  a t  a re tin a l 

e ccen tr ic i ty  of 3°. All le t te rs  were  the same he igh t, subtending 

34' in the v e rtica l  ex ten t and from. 4' to 26' horizon ta lly . The 

sp aces  be tw een  the le t te rs  subtended a v isu a l  ang le  of 17' .

The sim ilarity  of the words ch o sen  a s  stim uli re f lec ted  an 

effort to make the Os a ttend  to a l l  three  le tte rs  before a correct 

id en tif ica t io n  could be made. An ad d it io n a l  refinem ent toward the 

same end w as  to have the cen te r  le t te r  of each  v e rtica l ly  mounted 

s tim ulus transposed  one le t te r  w idth  to e ith e r  the righ t or the left 

of the o ther two le t te rs .  This w as  done so that once  a g a in ,  the 

O had to pay a t ten tio n  to a l l  fea tu res  of the lex ica l  d isp la y  in 

o rder to in teg ra te  the three le t te rs  into a whole word.

On any g iven  tr ia l ,  the O 's  ta sk  w as  to identify  correctly  

any word(s) p re sen t  and the ir  field of p re sen ta tio n . Only words 

had to be id en tif ied ,  n o n sen se  sy l lab le  did not. Four exposure  

dura tions  were used . These  w ere  s e le c ted  a t  the s ta r t  of each  

te s t  s e s s io n  in order to ob ta in  psychom etric  func tions  ranging from 

about 20% to 80% correct recogn itions  for tha t p a r t icu la r  day . An 

ascen d in g  method of limits w as  in it ia lly  u sed  to ge t an  e s tim ate  

of the range of dura tions  needed  for co rrec t id en tif ica t io n s .  This 

w as  done a t  the beginning of the te s t  s e s s io n  by se le c t in g  a sub ­

threshold exposure  duration  w hich  w as  in c reased  in one m sec, 

s te p s  un til  O correctly  identified  s ix  s tim uli in s u c c e s s io n .  From
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the exposure  duration  tha t y ie lded  the s ix  correct id e n tif ic a t io n s ,  

tw o, four, and s ix  m sec , w ere  su b trac ted ,  producing four exposure  

dura tions  w ith a range of s ix  msec.

There were four s tim ulus  conditions: (Figure 2 ) -n o n s e n s e  

sy l la b le s  appearing  on both s id e s  of the fixa tion  spot (NN); words 

appearing  in  both the right and left v isu a l  h a l f - f ie ld s ,  the w ord- 

word condition (WW); a word in the left v isu a l  h a lf - f ie ld  and 

a n o n sen se  sy l la b le  in the righ t v isu a l  h a l f - f ie ld ,  the w ord-non- 

se n s e  sy llab le  condition  (WN); and a word to the righ t of fixation  

and a non sen se  sy llab le  to the le f t ,  the n o n sen se  sy llab le -w ord

condition. (NW). From here on , WN w ill  re fe r  to both WN and NW.

In every te s t in g  s e s s io n ,  e ach  of the four conditions 

appeared  ten tim es a t  each  of the  four exposure  dura tions  for a 

to ta l o f  160 cards being shown to each  eye. Each of the e ight 

words and e ig h t n o n sen se  sy l la b le s  had an  equal probability  of 

appearing  a t  a sp ec if ic  exposure  dura tion  in e i th e r  the righ t o r  left 

v isu a l  ha lf - f ie ld .  Thus a to ta l of 320 tr ia ls  w as  p resen ted  at 

every s i t t in g ,  ha lf  to the righ t e y e ,  the o ther 160 to the left eye . 

The order of te s t in g  eyes  w as  counterbalanced  over s e s s io n s  and 

a c ro ss  s u b jec ts .  W ith in  e ach  s e s s io n ,  field  of p re sen ta t io n ,  type 

of stim ulus (W W ,W N ,N W ,N N ), exposure  dura tion , and transposit ion  

of the middle le t te r  (e ither towards or away from the fixa tion  s p o t ) , 

w ere  a l l  randomly varied. At the end of five  s e s s i o n s ,  there  were
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Figure 2. Diagram of the four types of stim ulus m ate ria ls  u sed  

in  the p re sen t  s tudy .
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50 tr ia ls  contributing to each  of the four data  points (exposure 

durations) for the  psychom etric  func tions , for each  eye. Thus a 

maximum recognition  score  of 50 per f ie ld ,  per exposure  duration 

was p o s s ib le ,  but never ach ieved .

A typ ica l  tr ia l  began w ith  the stimulus cards  being in  p o s ­

ition  in card ho lders , and O te lling the experimenter that fixation  

w a s  being m aintained. O then d ep ressed  the foot sw itch , and a 

s tim ulus w as p resen ted  for a variable exposure  duration. O then 

gave h is  (her) verbal re sp o n se  to the stim ulus card , which E 

recorded. E changed the s tim ulus card , varied the exposure  dur­

a t io n ,  and said "ready". W hen O believed that he w as adequate ly  

fixa ting , he stepped  on the sw itch  and the  sequence  began  again . 

Each half s e s s io n  w as divided into ten blocks of 16 tr ia ls .  Two 

to three minute r e s t  periods were given betw een b locks of tr ia ls  

in  order tha t  E could pos it ion  the nex t group o f stim ulus cards. 

W hen the 160 tr ia ls  w ere  com pleted, O w as a llowed a ten  to fif­

teen  minute r e s t  period , and then the entire  te s t ing  procedure w as 

repeated  for the eye tha t  had been occluded  during the f ir s t  part 

of the tes t ing  s e s s io n .

Prior to any te s t in g ,  O w as given a w ritten  l is t  of the 

s tim ulus ch o ice s ,  and told the  probability  of the  p resen ta t io n  of 

the four types of stim ulus material. D uring  te s t in g ,  O w as
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a dv ised  to in i t ia te  a  trial only when he w as  m aintaining fixa tion , 

and to respond only when he w as  re a so n a b le  sure  of the word(s) 

being exposed on tha t  trial, O w as cau tioned  not to g u e ss .

In order for a re sp o n se  to be scored a s  co rrec t ,  a ccu ra te  

id en tif ica tio n  of the  three le tte r  word(s) and the ex ac t  fie ld  that 

the word(s) appeared  in were required . Three types of correct 

re sp o n se s  were p o ss ib le :

1. NO word p resen t  (NN condition). This rece ived  no score  

a s  only  words were scored.

2. WORD in the  left (or right) v isu a l  h a lf - f ie ld ,  (WN or NW

condition). A sco re  of one correct re sp o n se  in  tha t 

p a r t icu la r  v isu a l  h a lf - f ie ld  w as  g iven  for a  correct iden t­

if ica t io n  and location.

3. WORD(S) in  the  righ t a n d /o r  left v isu a l  h a lf-f ie ld  (s ) ,

(WW condition). A score  of two correct re sp o n se s  w as

p o s s ib le  in  th is  s i tu a t io n ,  one  for the right v isu a l  ha lf­

f ie ld ,  and one for the  le ft  v is u a l  h a lf - f ie ld .  If only 

one word and locus w ere  identified  co rrec t ly , then  the 

O w a s  credited  w ith  giving only one correct re sp o n se .

D ata A nalysis ; As noted ab o v e ,  for any given  te s t in g  s e s s io n ,  

each  O received  ten  exposu res  a t  each  of four durations for each  

of the four s tim ulus cond itions , or a to ta l  of 160 tr ia ls  pe r  eye. 

From this d a ta ,  pe r  cen t co rrec t id en tif ica tions  were ca lcu la ted  for



each  h a lf - f ie ld ,  and fo r  the WW and WN com binations. Over 

five te s t ing  s e s s io n s  the  cumulative per cen t correct recognitions  

were c a lc u la ted ,  (N=50). These were the  mean or average  per 

cen t correct iden tif ica tions  for each  O. Then va lues  were ca l­

culated  for the group a s  a whole. M ean per cen t correct iden t­

if ica tions  over a l l  four Os, over a l l  five tes t ing  s e s s io n s  a t  each  

of the four exposure  durations were ca lcu la ted  for each  h a lf - f ie ld ,  

for WW and WN pa irings , and for e ach  eye (N=200). From 

th e se  v a lu es ,  a grand mean w as ca lcu la te d ,  i ; e . ,  the  mean of 

the group means.
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FOOTNOTES

1

Hand and eye dom inance were determ ined by procedures 
d esc ribed  by Crovitz  and Zener.

2
D'Amico found th a t  for C hannel 1, (the chan n e l in  w hich  the  

stim uli were p re sen ted ) ,  "The luminance of the  RVF w as approxi­
mately 16% g rea te r  than  th a t  of the  LVF. A d is c u s s io n  of th is  
problem w ith  a te c h n ic a l  re p re sen ta t iv e  of Sc ien tif ic  Prototypes 
revea led  th a t ,  for most p lanar t a c h i s to s c o p e s , the  luminance of the 
RVF is  considerab ly  (approximately 15-20%) g rea te r  than  that of the  
LVF in C hannel 1, w h ile  the  rev e rse  is  true for C hannel 2 (the 
o ther stim ulus ch an n e l,  in w hich the  stim uli a re  ro ta ted  180 degrees)." '

3
D'Amico found that w hen observers  had their  heads  centered 

in  the chin  r e s t  and viewed the  stim ulus array monocularly w ith 
e ither  e y e ,  the  two h a lf - f ie ld s  appeared  unequal in  s i z e ,  w ith  the 
stim uli in  the  temporal h a lf - f ie ld  appearing  further away from the 
b lackened border than  did the  s tim uli in the  n a s a l  h a lf - f ie ld .  W hen 
the o b se rv e rs '  ey es  were cen te red ,  the  two f ie ld s  appeared  to be 
of equal s iz e  and the  stim uli in  the  tem poral h a lf - f ie ld  and the 
stim uli in the  n a sa l  h a lf - f ie ld  appeared  equally  d is ta n t  from the ir  
r e s p ec t iv e  borders .
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RESULTS

Raw Data

Tables l a  and lb  con ta in  the raw data for the left eye 

(OS) and right eye (OD) re s p e c t iv e ly .  The data are in the form 

of per cen t correct recogn itions  of the words tha t have been 

p resen ted  to e i th e r  the left -  or right v isu a l  h a l f - f i e ld s .  For 

each  of the four Os the data  is  arranged vertica l ly  for each  of 

the  five te s t  s e s s io n s .  S u c c ess iv e ly  longer dura tions  of ex p o s­

u re ,  numbered one through four, a re  d isp layed  ac ro ss  the top 

of the ta b le .  Near the bottom of the tab le  are  the group 

means w hich rep re sen t  the average  per cen t co rrec t recognition  

sco res  shown by the group of su b jec ts  for each  of the four 

exposure  dura tions and for e ach  of the  five  te s t  s e s s io n s  and 

per s u b je c t .  At the bottom of the tab le  a grand mean has been 

ca lcu la ted  for each  exposure  duration over a l l  su b jec ts  and 

te s t in g  s e s s i o n s .  This grand mean re p re se n ts  cumulative va lues  

averaged  over a l l  five te s t in g  s e s s io n s  per condition  and per 

eye .
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Table la  1
Individual Data:Left Eye (OS). Per cent correct recognition  of words 
presen ted  to the LVF under.- word-.word (WW) and w ord-nonsense  
sy llab le  (WN) stim ulus p resen ta tio n s .

Observer

Exp.
i WW WN

1 2 3 4 1 1 2 3 4
HC 1 20 50 60 70 1 30 30 20 60

2 •0 50 •70 100 0 >70 ' 70 1 100
3 0 30 30 60 0 10 80 70
4 0 50 90 80 10 50 90 80
5 0 40 80 90 '10 50 40 90

Mean= 4 44 66 80 10 42 60 80

MW 1 10 50 60 60 30 70 30 90
2 20 50 30 50 30 50 60 80
3 30 40 90 70 60 50 90 90
4 30 50 80 50 30 30 100 70
5. 30 70 80 50 40 80 70 90

M ean51 24 52 68 56 38 56 80 84

JH 1 80 50 70 60 50 60 80 80
2 60 40 20 50 50 70 70 90
3 50 50 70 30 50 80 40 50
4 20 40 20 40 60 70 70 50
5 10 20 10 30 20 §0 90 90

Mean= 44 40 38 42 46 68 70 72

LG 1 40 40 70 40 40 80 50 80
2 60 10 40 20 20 60 60 90
3 20 20 40 70 60 50 80 70
4 30 50 70 50 30 60 70 50
5 30 30 50 70 60 70 80 90

Mean= 36 30 54 50 42 64 68 76

•‘5775“ '"37o b bll ■ "5775— '7775
GROUP O£j 35- 37. 5 40 55 25 62 o5 65 90
M eans 3 25 35 57.5 57.5 42. 5 47. 5 72.5 70

4 ' 20 47.5 65 55 , 3 2 ; 5 52. 5 82.5 62.5

5 17 S -40- 5 5 fin 32. ,5 65 70 90

M eans= 27 41 .5 . 56.5 57 34 57 3 15 69.5 78
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Table la2
Indiv idual D ata:Left Eye (OS). Per cen t correct recognition  of words 
presen ted  to the RVF under word-word (WW) and w ord -nonsense  
sy llab le  (WN) s tim ulus  p re sen ta t io n s .

.O b se rv e r '_______________________ RVF
WW i WN

Exp » 1 2 3 4 1 2 3 4
HLC 1- 50 70 50 80 60 60 90 80

2, 0 70 80 90 50 70 80 100
3 0 50 90 , 100 10 '90 1 80 100
4 10 70 90 100 10 80 80 100
5 10 70 100 90 0 70 80 100

Mean= 14 66 82 92 26 74 82 96

MW 1 20 40 50 100 20 90 80 70
2 ■ 10 40 50 70 20 70 60 70
3 30 50 80 90 70 80 80 90
4 30 50 100 100 40 50 80 80
5 20 70 60 90 40 90 80 100

M ean = 22 50 68 90 38 76 76 82

TH 1 30 30 40 30 70 70 60 80
2 0 50 70 60 30 70 60 80
3 50 40 30 70 60 60 90 90
4 40 60 80 60 60 50 60 70
5 30 20 50 50 20 20 40 70

M ean = . 30 40 54 54 48 54 62 78

LG 1 40 30 50 80 40 80 70 90
2 40 70 90 90 40 60 100 70
3 90 100 70 70 80 90 100 90'
4 50 60 80 80 80 80 100 100
5 50 90 100 100 90 80 80 100

M ean = 54 70 78 84 66 78 90 90
UKUUFl 3b 4Z. b 47’. b 7 2 ob , .4 T i ,'b 7 b 75 ' BTT
M eans 2 12. 5 57. 5 72 o5 77 . 5 35 67.5 75 80

3 4 2 ,5  60 67. 5 82. 5 55 80 87. 5 92 .5
4 32. 5 60 87. 5 85 47.,5 65 80 87 .5
5 27 o 5 62 o 5 7 7 <,5 82. 5 37 . 5 65 7f) Q? . q

M ean s= 30 56,.5 70 .5 80 44. 5 70 .5 77. 5 8 6.5



T a b le  l b l
Individual DatarRight Eye (OD), Per cen t correct recognition of 
words presen ted  to the LVF under word-word (WW) and w ord-non  
se n s e  sy llab le  (WN) stim ulus p resen ta tions .

Observer
WW WN

Exp. 1 2 3 4 1 2 3 4
HC I 10 60 40 80 20 70 80 90

2 10 70 90 80 20 90 100 90
3 0 40 90 80 0 60 60 100
4 0 40 100 90 0 80 30 90
5 0 40 100 100 0 30 80 90

Mean= 4 50 82 86 8 6 6 80 92

MW 1 0 20 50 30 10 30 60 7 0
2 10 40 30 90 10 40 50 70
3 0 . 50 50 40 30 50 60 90
4 10 30 60 70 40 30 60 80
5 10 40 60 70 20 60 80 90

Mean= 6 36 50 60 22 42 62 80

JH 1 50 50 30 40 60 80 60 70
2 0 40 40 50 50 60 90 40
3 30 50 20 70 50 80 50 70
4 0 40 60 50 20 70 60 60
5 10 40 50 80 30 20 50 50

Mean= 18 44 40 58 42 62 62 58 •

LG 1 50 70 40 40 60 70 60 80
2 30 30 40 40 20 90 80 90
3 40 20 60 70 60 60 90 70
4 20 10 40 70 30 50 80 90
5 10 70 80 50 50 70 60 90

Mean= 30 40 52 54 44 68 74 84

GROUP 1 27.5 50 40 47 .5 37.5 62.5 65 77.5
MEANS 2 12.5 45 47.5 65 25 70 80 72.5

3 17.5 40 55 65 35 62.5 65 82 .5
4 7.5 30 65 70 22 .5 57 .5 ?0 80
5 7.5 47.5 72.5 75 25 45 67.5 80

M eans 14.5 42.5 5 6 64.5 29 59 .5 69.5 78.5
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T a b le  lb 2
Individual DatarRight Eye (OD), Per cen t correct recognition of 
words p resen ted  to the RVF under word-word (WW) and word non­
sen se  sy llab le  (WN) stimulus p resen ta tions .

Observer  RVF
WW  WN

Exp. 1 2 3 4 1 2 3 4
HC 1 1 0 50 90 80 1 0 80 1 0 0 90

2 1 0 50 70 1 0 0 1 0 80 90 1 0 0

3 0 1 0 80 1 0 0 0 80 90 90
4 0 1 0 80 80 0 60 1 0 0 90
5 0 30 1 0 0 1 0 0 1 0 40 90 1 0 0

M ean = 4 30 84 92 6 6 8 94 94

MW 1 40 0 80 50 2 0 60 80 70
2 2 0 40 80 40 40 30 30 70
3 1 0 40 30 60 2 0 40 80 70
4 1 0 30 50 80 1 0 60 70 90
5 1 0 60 70 70 50 60 80 90

Mean= 18 34 62 60 28 50 6 8 78

JH 1 1 0 40 60 30 50 70 1 0 0 ' 90
2 30 30 50 80 30 80 70 80
3 60 40 70 2 0 70 70 80 90
4 1 0 2 0 30 40 2 0 2 0 70 50
5 30 30 2 0 50 1 0 40 70 40

Mean= 28 32 46 54 36 56 78 70

LG 1 1 0 40 50 70 60 70 80 90
2 60 60 50 80 60 70 1 0 0 1 0 0
3 40 80 60 80 70 80 1 0 0 90
4 70 90 90 90 60 1 0 0 90 1 0 0
5 80 60 80 80 90 90 90 1 0 0

Mea n= 52 6 6 6 6  80 6 8 82 92 96
.

GROUP .1 17. 532.5 70 70 35 70 90 85
MEANS 2 30 45 62.5  75 35 65 72.5 87 .5

3 27. 5 42. 5 60 65 40 67.5 87 .5 85
4 2 2 . 5 37. 5 62 .5  72 .5 22 .5 60 82.5 82.5
5 30 45 67.5  75 40 57.5 82.5 82.5

M eans 25. 5 40. 5 64 .5  71 .5 34.5 64 83 84.5
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Field Effect

The tabular data above are d isp layed  graph ically  in Figure 

3 ., for group data ,in terms of mean per cen t correct recognitions 

on the ordinate versus  mean exposure  durations along the a b s c i s s a ,  

w ith field of p re sen ta tion  (LVF vs. RVF) a s  pa ram ete r.  Figure 3 

rep resen ts  data obtained from exposures both to the left eye 

(labelled OS on the left  s ide  of the figure) and to the right eye 

(labelled OD on the right s ide  of the figure) . At the top a re  

shown the functions obtained for the viewing of the word-word 

p a irs ,  and a c ro ss  the bottom for the viewing of w ord-nonsense  

sy llab le  p a i r s .  The data for right and left v isua l ha lf-f ie ld  

p resen ta tions  are  represen ted  by solid  and dashed lines  re s p e c t­

ively . Visual inspec tion  of this graphed data show a small but 

co n s is te n t  difference in the recognition sco res  betw een the right 

and left v isua l h a lf - f ie ld s  (RVF -  LVF) for both s tim ulus conditions 

for the left eye , and a sim ilar but l e s s e r  difference for the. right 

eye .

Group data w as evaluated  by an  a n a ly s is  of variance 

techn ique , and it  found the field main effect to be not s ign if ican t 

.(Table 4).
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Figure 3  . M ean  per cen t co rrec t recogn itions  of words in 

the  le ft  (dashed line) and righ t (solid  line) v isu a l  half-rfields a s  

a function of exposure  dura tion  (in m sec .)  for Group. The w ord- 

word (WW) condition  is  a c ro s s  the top; w o rd -n o n sen se  sy l lab le  (WN) 

is  a long the bottom. Left eye (OS) is  on the left; right eye (OD) 

is  on the  r igh t.
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The indiv idual data  were plo tted  in the sam e format a s  the 

group da ta .  W hen so  an a ly z e d ,  the graphed re su l ts  for only one 

O, LG, dem onstrated  a RVF superiority  in both the WW and WN 

conditions  for both the left and right ey es  (Figure 4). One other 

O, HC, showed a RVF superiority  for both the WW and WN con­

d it ions  for only the le ft  eye (Figure 5). On the o the r  hand, Os 

JH and MW (Figures 6 and 7, respec tive ly )  showed no field p re­

fe rence  for e ithe r eye in e ithe r  s tim ulus  condition. These d e sc r ip ­

tive  ob se rv a tio n s  were corroborated by the re s u l t s  of corre la ted  t -  

t e s t s  (Table 2). For OtLG recogn ition  w as  s ig n if ican tly  g rea ter  

in the RVF in  both the WW and WN conditions  for the  left ey e ,  

and in  the  WN condition for the right eye. 0 :H C  showed a s ig ­

n if ican t RVF superiority  in the WN condition  for the  left eye. The 

recogn ition  d iffe ren tia l  favoring the RVF for 0 :H C  in  the WW con­

d it io n ,  however, ju s t  m issed  being s ig n if ic an t  (t„ =2. 78; t
05 ca lcu la ted

=2. 69). 0 :H C 's  o ther field d iffe ren ces  w ere  not s ig n if ican t  for 

the  right eye. W ith  the excep tion  of 0 :M W , who showed a s ig ­

n if ican t  RVF superiority  in the WW condition  for the left ey e ,  a l l  

o ther fie ld  d iffe rences  were not s ign if ican t.

The d e s ig n  of the p resen t  s tudy perm itted  the inv es t ig a to r  to 

compare w ith in  s e s s io n  variab ility  of h a lf - f ie ld  d iffe ren ces .  For 

e ach  O, (LG,HC, JH, MW), the graphed da ta  obta ined  from his or

h er  f ive  ind iv idua l t e s t  s e s s io n s  c a n  be s ee n  in the  Appendix (pps. 

92-131).
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T able  2

Dependent _t_ values for Field a s  Parameter: Same eye comparisons of 
ha lf-f ie ld  (RVF-LVF) d ifferences  in per cent correct recognitions for
the viewing 
co n d it io n s .

of word-word (WW) and word- 

OS

■nonsense sy llab le  

OD

(WN)

Observer WN
RVF-LVF

WW
RVF-LVF

WN
RVF-LVF

WW
RVF-LVF

HC. 4 ,12* 2 .69 1 o 37 - .7 5

MW 1.72 2 . 8 6 * 1 . 1 2 2 . 1 2

JH - .4 5 .33 - .7 6 1 . 1 1

LG 3.06* 4 .03* 4 .88** 2 .38

*p .05
**p . 0 1
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Figure 4  . M ean  per cen t co rrec t  recogn itions  of words in 

the  left  (dashed line) and r igh t (solid line) v isu a l  h a l f - f ie ld s  a s  

a function  of exposure  dura tion  (in m sec .)  for O: LG. The w ord- 

word (WW) condition  is  a c ro s s  the top; w o rd -n o n sen se  sy llab le  (WN) 

is  along the bottom . Left eye (OS) is  on the left; righ t eye (OD) 

is  on the  r igh t .
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Figure 5.. M ean  per cen t co rrec t recogn itions  of words in 

the le ft  (dashed line) and r igh t (solid line) v isu a l  h a l f - f ie ld s  a s  

a function  of exposure  dura tion  (in m sec .)  for 0 : H C .  The word- 

word (WW) condition  is  a c ro s s  the top; w o rd -n o n sen se  sy llab le  (WN) 

is  along the bottom . Left eye (OS) is  on the left; righ t eye (OD) 

is  on the  r igh t .
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Figure 6  • M ean per cen t correct recognitions  of words in 

the  left (dashed line) and right (solid line) v isu a l  h a lf - f ie ld s  a s  

a function of exposure  duration  (in m sec .)  for O: JH . The word- 

word (WW) condition is  a c ro s s  the top; w ord -nonsense  sy llab le  (WN) 

is  along the bottom. Left eye (OS) is  on the left; right eye (OD) 

is  on the righ t.
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Figure 7 . M ean  per cen t co rrec t recogn itions  of words in 

the  left (dashed line) and right (solid line) v isu a l  h a lf - f ie ld s  a s  

a function of exposure  dura tion  (in m sec .)  for O:MW. The w ord- 

word (WW) condition  i s  a c ro s s  the top; w o rd -n o n sen se  sy l lab le  (WN) 

is along the bottom . Left eye (OS) is  on the left; r ight eye (OD) 

is  on the  r igh t .
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Visual in spec tion  of th e se  data  show that ha lf-f ie ld  d ifferences  

in recognition  a re  not e sp ec ia l ly  large nor c o n s is ten t  over te s t  

s e s s io n s  in e ither the word-word or w ord-nonsense  sy llab le  con­

d itions for e ither the le ft  or the right eye.

Stimulus M ateria l Effect

In the preceding graphs (Figures 3 -7 ) ,  data  rep resen t per cen t 

correct recognition  versus  exposure duration w ith  field (RVF versus 

LVF) a s  the  parameter. A be tte r  comparison of the  stim ulus con­

ditions (word-word ve rsus  w ord -nonsense  sy llab le  pairs) can  be 

obtained by plotting per cen t correct recognitions  versus exposure  

duration with the stim ulus condition a s  parameter. Right v isual 

ha lf-f ie ld  p resen ta tions  a re  a c ro ss  the top of the figure, and left 

v isual ha lf-f ie ld  p re sen ta t io n s  are  along the bottom, with the WW 

and WN pairings rep resen ted  by broken and solid lines re sp ec tiv e ly .  

Figure 8  shows the group data for a l l  four observers  over the five 

te s t  s e s s io n s  rep resen ted  in the same fashion . Recognition of 

words in the w ord -nonsense  sy llab le  condition is co n s is ten tly  

higher than that for the word-word condition in a l l  four com parisons.

This feature  of the graphic re su l ts  is  supported by the re su l ts  of

an a n a ly s is  of variance  for the  group data . There w as a s ign if i­

cant difference betw een  the scores  for the two stimulus m aterial
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conditions ,■ w ith the w o rd -n o n sen se  sy llab le  condition  being grea ter 

than the  word-word condition  (Table 4)„ These da ta  show tha t 

recogn ition  of words is  b e tte r  in the w o rd -n o n sen se  sy llab le  con­

d it ion , in the  right v isu a l  h a lf - f ie ld  and in the le ft  v isu a l  ha lf­

field and in e ither  eye. In sh o r t ,  recogn ition  of s tim ulus words 

d e c re a se s  when ano ther word, ra th e r  than a n o n sen se  sy l la b le ,  is 

p resen ted  in the co n tra la te ra l  h a lf - f ie ld .

W hen each  in d iv id u a l 's  d a ta ,  averaged  over the five  s e s s io n s  

w ere rep lo tted  in analogous  fa sh io n  (Figures 9 -12 ) ,  there  w as 

agreem ent w ith  the group find ings . Os LG and JH (Figures 9 and 

1 0  re spec tive ly )  both showed g rea te r  recogn ition  sco res  in the 

w ord- n o n sen se  sy llab le  condition  than  in  the word-word condition 

for the righ t and left v isu a l  h a l f - f ie ld s  and for both eyes . MW 

(Figure 11) had g rea te r  recogn ition  sco res  in the w o rd -nonsense  

sy l lab le  condition  for both r igh t and left v isu a l  f ie ld s  for the right 

and left e y e s ,  w ith  the excep tion  of one  in s ta n ce  (RVF in OS).

The fourth O, HC, (Figure 12), showed higher recognition  sco res  

for the w o rd -n o n sen se  sy l lab le  condition  than for the word-word 

condition  only in  the  righ t v isu a l  field  of the  righ t eye. A 

sm aller ,  but simi.lar e ffec t is  s e e n  in the le ft  v isu a l  h a lf - f ie ld  in 

the righ t eye. In summary, w hen graphed re s u l ts  a re  exam ined, 

th ree  out of four observers  show g rea te r  recogn ition  for words in 

the w o rd -n o n sen se  sy llab le  cond ition  than for words in the word-
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Figure 8  ... M ean per cent correct recogn itions  of words in 

the  word-word (WW) [dashed line]; and w ord- no n sen se  sy llab le  

(WN) [solid line] stim ulus exposure  conditions a s  a function of 

exposure  duration (in m sec .)  for Group . The left v isu a l  field (LVF) 

is  a c ro ss  the top; the right v isua l fie ld  (RVF) is  on the bottom.

Left eye (OS) is  on the left; right eye (OD) is  on the r igh t .
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Figure 9  . M ean per cen t correct recogn itions  of words in

the word-word (WW) [dashed  line]; and word- n o n sen se  sy llab le  

(WN) [solid line] s tim ulus exposure  conditions  a s  a function  of 

exposure  duration (in m sec .)  for 0 :LG . The left  v isu a l  field  (LVF) 

is  a c ro s s  the top; the  right v isu a l  fie ld  (RVF) is  on the  bottom,,

Left eye (OS) is  on the  left; right eye (OD) is  on the r ig h t .
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Figure 10 , M ean per cen t correct recogn itions  of words in

the word-word (WW) [dashed  line]; and w ord- n o n sen se  sy llab le  

(WN) [solid  line] s tim ulus exposure  conditions  a s  a func tion  of 

exposure  duration (in m sec .)  for O: J H . The le ft  v isu a l  field (LVF) 

is  a c r o s s  the top; the  right v isu a l  field  (RVF) is  on the  bottom .

Left eye (OS) is  on the left; right eye (OD) is  on the r ig h t .
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Figure 11. M ean per cen t correct recognitions  of words in 

the  word-word (WW) [dashed line]; and word- no n sen se  syllable 

(WN) [solid  line] s tim ulus exposure  conditions a s  a function of 

exposure  duration (in m sec .)  for O: MW ,  The left v isual field (LVF) 

is  a c ro s s  the top; the right v isua l field (RVF) is  on the bottoms 

Left eye (OS) is  on the left; right eye (OD) is on the r igh t .
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Figure 12. M ean per cent correct recogn itions  of words in 

the  word-word (WW) [dashed line]; and word- n o n sen se  syllable 

(WN) [solid  line] s tim ulus exposure conditions a s  a function of 

exposure  duration (in m sec .)  for 0 :H C  . The left v isual field (LVF) 

is  a c ro ss  the top; the right v isual fie ld  (RVF) is  on the bottom.

Left eye (OS) is  on the left; right eye (OD) is  on the r igh t,
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word condition for a l l  v iew in g s ;  the fourth observer shows it only 

for two viewing cond itions . W hen th ese  data  were  s ta t i s t ic a l ly  

analyzed  us ing  a co rre la ted  t - te c h n iq u e ,  o b serv ers  LG, JH, and 

MW recognized  s ig n if ic an tly  more words in  the w o rd -n o n sen se  

sy l lab le  condition  than in  the  word-word condition  for the right 

v isu a l  field (p ^ .0 5 )  and for the left  v isu a l  fie ld  ( p < . 0 1 ) for the 

r igh t eye (Table 3).' For the left ey e ,  o b se rv ers  LG and MW 

showed a s ign if ican t w o rd -n o n sen se  sy l lab le  e ffec t  for the le ft  

v isu a l  h a lf-f ie ld  (p ^ . 0 5 ) ,  and OtJH ju s t  fa iled  to ach ie v e  s ig ­

n if ican ce  for the  WN-WW difference  for both the righ t and left 

v isu a l  f ie lds  (p < .  10), a s  did MW, who a lso  fa iled  to show a 

s ign if ican t WN e ffec t  for the  righ t v isu a l  fie ld  ( p ^ .  10). 0:LG 

showed no s ig n if ican t  e ffec t  for the le f t  eye. HC recognized  

s ign if ican tly  more w ords in the  w o rd -n o n sen se  sy l lab le  condition 

than in  the word-word cond ition  in the r igh t v isu a l  h a lf - f ie ld  for 

the  righ t eye only. O iH C 's  o ther d iffe rences  w ere  not s ta t i s t ic a l ly  

s ign if ican t.

The graphed data  dep ic t ing  s e s s io n  to s e s s io n  variab il i ty  per 

observer over the five t e s t  s e s s io n s  is  p re sen ted  in the Appendix 

(pps. 132-171).
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T a b le  3

Dependent _t_ va lues for Condition a s  Parameter: Same eye comparisons 
of stimulus d ifferences  (WN-WW) in per cent correct recognitions for 
the viewing in the RVF and the LVF.

OS__________________ '______________ OD
Observer RVF

WN-WW
LVF

WN-WW
RVF

WN-WW
LVF

WN-WW

HC 1.13 - .1 1 5 4.33* 1 . 2 2

MW 2 .2 6 3 .62* 3.30* 7.19**

JH 2.15 2.70 3.97* 8.04**

LG 1.67 3 .81* 3.87* 6.55**

* p .05
** p . 0 1
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A nalysis  of Variance

In order to take  into acco u n t a l l  the independent v a r ia b le s ,  

eye (OS or OD), field  (LVF or RVF), s tim ulus condition (WW or 

WN), exposure  duration  (X  ̂ , Xg, X3 , or X^), and day (D ^ ,D 2 ,

Dg, D^, or D g ) , a s  w ell a s  their in te ra c t io n s ,  a 2x2x2x4x5 

a n a ly s is  of va riance  w as  perform ed. All fac to rs  were  repeated  on 

su b jec ts  and the dependent v a riab le  w as  the  per cen t correct 

r e s p o n s e s .  The re s u l ts  of the a n a ly s is  revea led  a s ig n if ican t  

d ifference  in th e -reco g n it io n  of words in the w o rd -n o n sen se  

sy llab le  condition  over the word-word cond ition . The only 

o ther s ign if ican t main e ffec t  w as  duration* None of the in ter­

ac t io n s  were s ta t i s t i c a l ly  s ig n if ic an t  (Table 4),
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Table 4 -  A nalysis of Variance

Source SS df ms F P _

Eye (E) 2363.906 1 2363.906 1.1433 n .  s .

Error (E) 6202.945 3 2067.648

Field (F) 15112.66 1 15112.66 5 .1090 n . s .

Error (F) 8874.207 3 2958.069 ■

Condition  (C) 33495.16 1 33495.16 22.700 < .025

Error (C) 4426.668 3 1475.556

Day (D) 885.937. 4 221.4844 . 1261 n .  s .

Error (D) 21069.01 1 2 1755.750

Exposure Dur­
a tion  (X) 187751.7 3 62583.89 11.8012 < . 0 1

Error (X) 47728.75 9 5303.191

E x F 743.898 1 743.8984 .8256 n. s .

Error (EF) 2702.973 3 900.9907

E x C 701.398 1 701.3984 8.7505 n .  s .

Error (EC) 240.464 3 80 .15494

F x C 237.648 1 237.6484 .5896 n . s .

Error (FC) 1209.141 3 403.0469

E x D 766.551 4 191.6394 .9730 n . s .

Error (ED) 2363.462 1 2 196.9552

F x D 877.171 4 219.2930 .4483 n . s .

Error (FD) 5870.309 1 2 489 .1924
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Source SS ■df ms F P

C x D 1216»500 4 3041.1250 2.2343 n . s .

Error (CD) 1633.395 1 2 136.1162

E x  X 1295.375 3 431.7915 1.7122 n . s .

Error (EX) 2269.617 9 252.1797

F x X 714.125- 3 238.0417 1.1701 n . s .

Error (FX) 1830.980 9 203.4423

C x D 1366.500 3 455.500 1.8948 n. s .

Error (CD) 2163„520 9 240.3911

D x X 5705.063 1 2 475.4219 1.6067 n . s .

Error (DX) 10652.18 36 295.8938

E x F x C 68.882 1 68.88281 1.6823 n . s .

Error (EFC) 122.835 ' 3 40.94531

E x F xD 1767.821 4 441.9553 1.8167 n . s .

Error (EFD) 2919.362 1 2 243.2802

E x C x D 388.450 4 97.11255 .7685 n . s .

Error (E C D ) 1 5 1 6 o 3 6 9 1 2 126.3641

F x C x D 2042.836 4 510.7090 2 .1544 n . s .

Error (FCD) 2844.586 1 2 237.0488

E x F x X 1307.914 3 435.9712 3.2232 n . s .

Error (EFX) 1217.348 9 135.2608
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Source____________SS df__________ rns______________ F_________ £

E x  C x  X 295 o 60 1 3 9 8 .5 3 3 8 4 .3643 ill. s .

Error  (ECX) 2 4 3 4 .0 9 8 9 270 .4551

F x C x X 132 1 .7 8 9 3 440 .5 9 6 2 1 .4 0 1 6 n . s .

Error (FCX) 2 8 2 3 .0 4 7 9 313 .6719

E x  D x X 2 2 8 9 .4 4 1 12 190 .7868 .8 3 4 4 n . s .

Error (EDX) 2 2 3 1 .6 7 2 36 2 28 .6575

F x D x X 1698 .703 12 141 .5586 .6026 n .  s .

Error  (FDX) 8 4 5 6 .8 2 8 36 234 .9 1 1 9

C x D x  X 1536 .750 12 128 .0625 .4755 n . s .

Error  (CDX) 9 6 9 5 .0 3 1 36 2 6 9 .3 0 6 4

ExFxCxD 8 6 4 . 7 0 1 ' 4 216 .1753 .6733 n . s .

Error(EFCD) 3 8 5 2 .7 1 7 12 3 2 1 .0 5 9 6

ExFxCxX 6 34 .992 3 211 .6641 2 .2 5 9 0 n . s .

Error(EFCX) 8 4 3 . 2 9 6 ' 9 93 .6 9 9 6 5

ExFxDxX 4 1 5 6 .8 0 1 12 346.3999 1 .3226 n . s .

Error (EFDX)9428.70 7 36 261 .9 0 8 4

ExCxDxX 753 .609 12 62 .8 0 0 7 8 .3821 n . s .

Error(ECDX) 5 9 1 6 .3 3 2 36 164.  3425

FxCxDxX . 2 5 7 4 .2 8 9 12 214 .5241 1 .0241 n . s .

Error(FCDX) 7 5 4 0 .9 9 2 36 209 .4720

ExFxCxDxX 2 5 1 3 .4 8 4 12 209 .4 5 7 0 .7573 n . s .

Error (EFCDX) 9 9 5 7 .6 6 0 36 276 .6016
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In te rs e ss io n  R eliab ility  of H alf-F ield  D ifferences

An a n a ly s is  of variance  w as perfprmed separa te ly  for each  

observer in order to a sc e r ta in  the re liab il i ty  of h is  or her perform­

a n ce  over the f ive  te s t  s e s s io n s  w ith re sp ec t  to ha lf-f ie ld  diff­

e rences  in the word-word and w ord -nonsense  sy llab le  conditions . 

As seen  in Table 5, the ha lf-f ie ld  d ifferences  did not vary s ign­

ifican tly  in e ithe r  c o n d it io n .

The half-^field d ifferences  independent of condition were 

evalua ted  for each  observer for each  te s t  s e s s io n ,  using the same 

a n a ly s is  of variance  technique* Again, the dependent variab le  w as 

the ha lf-f ie ld  d iffernces  (RVF-LVF) in per cen t correct recognitions 

for the viewing of w ords, and .each of the five s e s s io n s  was 

compared w ith the o thers  (Table 5A), Only observer LG showed 

s ign if ican t v a r ia b i l i ty . - All other d ifferences  were not s ign if ican t . •



r>*<x>
Table 5 -  A nalysis  of Variance for Individual O b se rv e rs -  (Variable: Day) RVF-LVF d ifferences

Word-Word W o rd -N onsense  Syllable

O bserver SS df ms F p Observer SS df ms F P

HC 1 1* 6 4 2-9 •74 ns HC 19-6 4 4-9 1-09 ■ns
Error 1.38 35 3-9 Error 158-4 35 4-5

MW 5-35 4 1-3 • 34 ns MW 3-35 4 •84 •31 ns.
Error 136*25 35 3-84 Error 96-25 35

TH 29-5 4 7-38 • 81 ns JH 47*75 4 11-9 2-51 ns
Error 320 35 9-11 Error 166-25 35 4-85

LG . 78-9 4 19-72 2*37 ns LG 26-85 4 6-71 2*79 ns
Error 291 35 8-31 Error 84-13 35 2-40
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Table 5A- A nalysis  of Variance fo r  Indiv idual O bservers-A ll

C onditions C om bined- (Variable:Day) .RVF-LVF d ifferences

O bserver SS df ms F p

HC 30. 37 4 7. 59 1. 8 6  ns
Error 306 .32  75 4, 08

MW 5. 2 4 1. 3 . 377 ns
Error 258. 9 75 3. 45

JH 18. 25 4 4. 56 . 603 ns
Error 567. 50 75 7. 57

LG 81.95  4 20. 49 3. 74 .0 5
Error 410 .94  75 5. 48
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50% Threshold

In order to r e la te  h a lf-f ie ld  d iffe rences  in recogn ition  to 

some p h y s ica l  m easure , LVF and RVF exposure  dura tions  that 

correspond to 50% correc t recogn ition  were determ ined for each  

o b se rv e r  Tables  6  and 6A show the threshold v a lu es  (50% 

correct recognition) for le ft  (OS) and righ t (OD) ey es  re sp e c t iv e ly ,  

for the two d ifferen t s tim ulus  co n d itions , WW (words p resen ted  

in  both  r ig h t  and left v isu a l  h a l f - f ie ld s ) ,  and WN (word and 

n o n sen se  sy l lab le  com binations). For every o b serv er ,  the d iffer­

en ces  be tw een the two f ie ld s  (LVF-RVF) w ere  ca lcu la ted  for each  

s tim ulus condition  sep a ra te ly ,  and corre la ted  t - t e s t s  were used 

to compare th e se  d iffe ren ces . In g e n e ra l ,  there  appeared  to be 

no s ig n if ican t h a lf-f ie ld  d iffe rences  in threshold  exposure  dura tions  

for e ithe r  eye  in e ith e r  stim ulus condition. W hen the indiv idual 

data  were co llap sed  and ana lyzed  a s  a group, a g a in ,  there  were 

no s ig n if ican t  find ings for e ither  eye in e ith e r  viewing condition. 

This su g g e s ts  that there  were no d ifferences  be tw een h a lf - f ie ld s  

in the e a s e  of recognizing  words in each  h a lf - f ie ld  under the 

d ifferent conditions  of s t im u lus  p resen ta tion .



T a b le  6

Left Eye:50% th re sh o ld  data . Same ey e  com parisons o f  h a lf-f ie ld  
(LV F-R V F) d iffe rences  (D) in threshold  exposure  dura tion  (in m s e c . ) 
for the  viewing of word-word (WW) and w o rd -n o n sen se  sy llab le  
(WN) p a irs .

OS
WN WW

o LVF RVF D LVF 
wn

RVF D
ww

D -D, 
wn

HC 1 18 o 7 1 0 8 .7  15 11 .4 3 .6 5 .1
2 6.3 3 .9 2 .4  6 .7 6 .3 .4 2 . 0

3 7 .7 5 .5 2 .2  9 .2 6 .4 2 . 8 - . 6

4 6 .4 5 .7 .7  6 . 6 5 .8 . 8 - . 1

5 7 o 2 6 . 2 1 . 0  6 . 8  

t= l .  19
5 .7 1 . 1 - . 1

MW 1 1 1 . 2 10.9 .3  13 .6 1 2 . 8 . 8 - . 5
2 16o4 16.3 o 1 2 0  o 6 17.8 2 . 8 - 2 . 7
3 12.5 6 . 0 6 .5  15 .1 14.8 .3 6 . 2

4 13.2 12.3 .9  13 .4 12.5 .9 0

5 1 0 . 1 9 .8 .3  10.9  
t= .592

1 2 . 0 - 1 . 1 1 .4

IH 1 2 1 . 8 5 .0 16 .8  32 .5 60 .0 - 2 7 .5 4 4 .3
2 15.7 17 .6 - 1 . 9  16.0 19.5 - 3 . 5 1 . 6

3 29 .5 2 2 . 8 6 .7  27 .0 28 .0 - 1 . 0 7 .7
4 29 .3 16.0 13.3  31 .0 18.5 12.5 . 8

5 13.8 16.5 - 2 . 7  2 8 .0  
t=o 864

17.8 1 0 . 2 - 1 2 .9

LG 1 1 1 . 2 1 1 . 1 .1  15 .7 14.0 1 .7 - 1 . 6

2 10.3 8 .3 2 .0  7 .1 8 .4 - 1 . 3 3 .3
3 8 . 0 - 7 . 0 15 .0  14.5 2 0 . 2 - 5 . 7 2 0 .7
4 11.3 2 . 0 9 .3  12.0 8 . 8 3 .2 6 . 1

5 6 o 0 - 1 4 .0 2 0 .0  11 .7  
t = 2 . 155

6 . 6 5 .1 14 .9

ww

Group value ■: t= - 1 .5 9



T a b le  6A

Right Eye:50% threshold da ta .  Same eye com parisons of ha lf-f ie ld  
(LVF-RVF) d ifferences  (D) in threshold exposure duration (in m sec .)  
for the viewing of word-word (WW) and w ord -nonsense  sy llab le  
(WN) pa irs .

_______________OD
WN

O

HC 1 

2
3
4
5

MW i 
2

3
4
5

JH 1 

2
3
4
5

LG 1 

2
3
4
5

WN WW
LVF RVF Dwn LVF RVF Dww DWn ^ ww

5 .6 5 .5 . 1 7 .3 6 .4 .9 - . 8

4 .7 5 .6 - . 9 6 . 1 6 .5 - . 4 - . 5
6 ,7 5 .9 . 8 6 . 8 7 .1 - . 3 1 . 1

5 .1 5 .2 - . 1 5 .5 6 .5 - 1 . 0 .9
6 . 0 5 .4 . 6 5 .4 5 .6 - . 2 . 8

t = . 762
13.7 1 2 . 1 1 . 6 17.1 14.4 2 .7 - 1 . 1

17.7 18.7 - 1 . 0 2 2 . 0 18.0 4 .0 - 5 .0
15.2 15.7 - . 5 18.5 18.1 .4 - . 9
12.7 12.4 .3 13.7 13.7 0 .3
12.9 1 1 . 1 1 . 8 16.3 13.7 2 . 6 - . 8

t= - 1.65
- 1 4 .0 17.3 - 3 1 .3 18.0 2 1 . 2 - 3 .2 - 2 8 .1

17.0 14.9 2 . 1 19.3 17.3 2 . 0 . 1

14.7 15.1 - . 4 24 .7 2 2 .4 2 .3 - 2 . 7
12.5 14.4 - 1 . 9 14,5 18.0 - 3 .5 1 . 6

15.5 16.7 - 1 . 2 - 5 .0 2 2 . 0 --27 .0 25.8
t= - .077

7 .0 9 .0 - 2 . 0 14.0 14.8 - . 8 - 1 . 2

1 1 . 0 8 .7 2 .3 20.5 8 . 0 12.5 - 1 0 . 2

6.3 4 .3 2 . 0 13.4 1 0 . 0 3 .4 - 1 . 4
9 .8 4 .2 5 .6 12.7 - . 7 13 .4 - 7 . 8
9 .8 -1 5 .3 25 .1 1 2 . 6 - 1 2 . 0 24 .6 .5

t= -■1.919

Group value : t= 2 . 23
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D ISC U SSIO N

In the  p resen t  study an a ttem pt w as made to determine 

w hether the  widely reported righ t v isu a l  h a lf-f ie ld  superiority  for 

verbal m ateria l occurs  under conditions of s im ultaneous exposures 

of stimuli when sev e ra l  m ethodological contro ls  were employed in 

order to  e lim in a te ,  minimize, or take  into accoun t fac to rs  which 

were typ ica lly  not considered  in  previous s tu d ie s .  In add ition , 

if a h a lf-f ie ld  superiority  could be dem onstra ted , did it occur 

w ith equal likelihood for both word-word and w o rd -nonsense  s y l l ­

ab le  cond itions?

Some of the methodological problems found in p a s t  s tud ies  

include the  fa ilu re  to control for d irec tiona l reading  h a b i ts ,  and 

the stim ulation of nonhomogeneous re t in a l  a reas .  The p resen t 

study e lim inated  both of th e se  fac to rs  by the  u se  of vertically  

mounted three le t te r  words. In previous s tu d ie s ,  the  s tim ulus 

m ateria l w as often  a s ing le  le t te r  or m ean ing less  string of le t te rs .  

The p resen t study sought to make the ta sk  more verbal in order to 

em phasize  the  hypothesized  d ifferen tia l functioning of the two 

cerebra l hem ispheres (left thought to be more proficient a t  p ro c e ss ­

ing verbal material) and therefore employed words, a s  stimuli. 

Furthermore, a lm ost a l l  p a s t  s tu d ie s  have reported only group d a ta ,



and have had the observers  view the s tim ulus  m ateria l only once. 

This re l ia n c e  on group data  and lack of re l ia b i l i ty  m easures  were 

e lim inated  in the p resen t  s tudy by co llec tin g  and reporting  indiv id­

ual o b se rv e r 's  da ta  over sev e ra l  t e s t  s e s s io n s .  Previous s tu d ie s  

have ty p ica l ly  used  a b inocular v iewing paradigm , the re fo re , the 

sep a ra te  contribu tions  made by e ac h  eye cannot be determ ined.

The p re sen t  study used  a monocular viewing paradigm to determ ine 

h a lf-f ie ld  p re fe re n ce s ,  w hich not only a llowed for the  de term ination  

of the sep a ra te  input made by each  e y e ,  but a lso  for the  exam in­

a tio n  of the ro le  tha t periphera l (as compared w ith  central) fac to rs  

p lay in h a lf - f ie ld  recogn itions . The p o s s ib i l i t ie s  of eye  movements 

and p ro jec tions  of re t in a l  images to the  ip s i la te r a l  ce reb ra l  hemi­

sphere were minimized in  the  p resen t  study by us ing  very short 

exposure  dura tions  (30 msec, or less) and by p resen ting  stim uli 

a t  re t in a l  e cc e n tr ic i t ie s  of 3° from fixation.

Many p rev ious  s tu d ie s  have employed f ixa tion  fo rcers  in an  

attem pt to e lim ina te  a t te n t io n a l  b ia s .  This tech n iq u e ,  however, 

has many a t ten d an t  problem s. In the  p re sen t  s tudy , a t ten tio n a l  

b ia s  w as  d e c re a se d  by having each  o b se rv e r  in i t ia te  h is  or her 

own t r ia ls  when m aintaining f ix a tio n , and by informing the observer 

tha t a word would not a lw ays  appear in  a g iven  h a lf - f ie ld  on any 

g iven  one t r i a l ,  and thus  the  optimal s tra tegy  for in c reas in g  reco g -
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n ition  would be to  m aintain  fixa tion .

In a l l  priv ious s tu d ie s ,  the observer  had h is  head cen te red ,  

w ith  h is  chin  p laced  in a ch in  re s t .  The procedure used  in  the 

p re sen t  study w as  to cen te r  the  eye being te s te d  (rather than the 

head).- Head cen tered  observers  ty p ica l ly  reported  th a t  stim uli in 

the tem porta l h a lf - f ie ld  seem ed further aw ay from the border of 

the t a c h i s to s c o p e 's  sc reen  than did stim uli in  the  n a s a l  h a lf - f ie ld .  

W ith  eye cen te r in g ,  observers  reported  th a t  m ateria l in the n a sa l  

and temporal h a lf - f ie ld s  appeared  to be e q u id is tan t  from their  

re sp e c t iv e  borders.

An even  more important m ethodological problem w ith the po t­

en t ia l  for obscuring  true d iffe rences  in hem ispheric  functioning is  

the unequal luminance lev e ls  found betw een  h a l f - f ie ld s  in  most 

p lanar ta c h is to s c o p e s  (the luminance of the  RVF is  about 20% 

g rea te r  than tha t of the  LVF). P revious s tu d ie s  fa iled  to note  th is  

d ifference . Reflecting fo il and b lack  cardboard w ere used  in the 

p re sen t  s tudy  to equa lize  the  m easured lum inance of the righ t and 

left v isu a l  f ie ld s .
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V isual Field Effect

The findings of the p resen t  study do not seem to support the 

hem ispheric  s p e c ia l iz a t io n  hypo th es is .  D ifferences  in  the  hemi­

sp h eres '  ab il i ty  to p ro cess  information do not seem  important when 

verbal stim uli a re  s im ultaneously  p resen ted .

W hile  it  is  true tha t a l l  observers  in th e .p r e s e n t  study 

dem onstrated  g rea te r  to ta l recognition  sco res  for s tim uli p resen ted  

in  the RVF than for th o se  p resen ted  in the LVF (Tables la  and lb), 

the  s ta t i s t i c a l  s ig n if ican ce  of th e se  d iffe rences  is  ano ther matter. 

W hen group data  w as evalua ted  using an  a n a ly s is  of variance  

tech n iq u e , the field  main e ffec t w as not s ign if ican t (Table 4).

This lack of a s ig n if ican t fie ld  e ffect i s  un like  r e s u l t s  of 

m ost p a s t  s tu d ie s  w hich reported a s ta t i s t ic a l ly  s ig n if ican t  RVF 

superiority  for s im ultaneously  exposed a lphabetica l m ateria l (H ines, 

1972, 1975; McKeever, 1971; McKeever and G ill ,  1972; McKeever 

and H uling , 1971a, 1971b; McKeever, Suberi, and Van D eventer, 

1972; M ackavey , C urc io , and Rosen, 1975) and i s  a lso  unlike 

those  s tu d ie s  w hich reported  a s ignificant LVF superio rity  (Bryden, 

1960; Bryden and Rainey, 1963; Heron, 1957; N e ill ,  Sampson, and 

Gribben, 1971).
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On an  ind iv idua l lev e l ,  the  h a lf - f ie ld  recogn ition  sco re s  for 

word-word and w o rd -n o n sen se  sy llab le  s tim ulus  cond itions  for e ach  

eye were g rea te r  in  the right v isu a l  h a lf - f ie ld  than  in  the  left v i s ­

u a l  h a lf - f ie ld  in  13 out of 16 in s ta n c e s  (Table 2). In sp i te  of the 

large  number of d iffe rences  in  w hich  the  recogn ition  sco res  were 

g rea te r  in  the  RVF than  in th e  LVF, only f ive  ach iev ed  s t a t i s t i c a l  

s ig n if ic an ce  w hen dependen t t - t e s t s  were performed (Table 2 ) /

Three out of th e se  five  c a s e s  were sco res  for one o b se rv e r ,  LG.

If hem ispheric  sp e c ia l iz a t io n  is  an  important de term inant of ha lf­

fie ld  p re fe ren ce ,  why can  a s ta t i s t ic a l ly  s ig n if ican t  RVF superiority  

be  dem onstra ted  in  only o n e -q u a r te r  of the  c a s e s ?

Thus on  both a group and ind iv idua l b a s i s ,  the  results- of th is  

s tudy do not seem  to support the hem ispheric  sp e c ia l iz a t io n  hypo­

th e s i s .  This s tu d y 's  fa ilu re  to dem onstra te  a s ig n if ican t  fie ld  

p reference  canno t be a ttribu ted  to variab le  perform ance (whereby a 

p re fe rence  shown in  one t e s t  s e s s io n  might be c an ce lled  by an  

o p p o s ite  fie ld  p re ference  dem onstrated  during ano ther te s t in g  s e s s ­

ion) a s  th is  va riab le  remained re la t iv e ly  co n s ta n t  over the  five 

te s t in g  s e s s io n s  (Tables 5 , 5A).

The p re sen t  s tu d y 's  fa ilu re  to dem onstra te  a  s ig n if ican t  fie ld  

preference  w as  surpris ing  s in c e  i t  w as  d esigned  in  su ch  a  way as  

to po in t out the  sp ec ia l iz ed  role  of the  left hem isphere . This w as
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accom plished  by us ing  stim uli tha t were decided ly  verbal in  nature 

(they connoted a meaning) ra ther than us ing  stim uli such  a s  a 

s ing le  le tte r  or m ean ing less  groups of le t te rs  w hich could be a n a l­

yzed e ither  l in g u is tica lly  or sp a tia lly ;  and by the u se  of a verbal 

re sp o n se  indica tor (again involving the le ft  hemisphere) ra th e r  than 

a reac tion  time or pointing to a matching stim ulus response  

indicator. Even w ith th ese  two fea tu res  of the p resen t  s tudy , no 

s ign if ican t RVF superiority  could be dem onstrated  on a group level. 

True, more words were correctly  identified in the RVF than in the 

LVF, but th is  h a lf-f ie ld  d ifference  w as  not s ta t i s t ic a l ly  s ign ifican t. 

This may be due to the sm all number of o b se rv e rs  (four) used  in 

the p resen t study. On the o ther hand, each  .observer was studied 

in  dep th , w ith  1 ,600 tr ia ls  contributing to h is  final score. Hope­

fu lly , if s truc tu ra l  d ifferences  betw een the hem ispheres  do ex is t  

and a re  re sp o n s ib le  in  part for la te ra l i ty  d iffe ren ces ,  one would 

expec t to s e e  a fie ld  superiority  become apparent somewhere in 

th o se  1,600 t r i a l s ,  e sp e c ia l ly  when one conside rs  the lack of 

s e s s io n  to s e s s io n  variability .

Another p o ss ib i l i ty  is  tha t the p resen ce  o f  one o f  the fac to rs  

tha t w as controlled for or elim inated  may be n e ce ssa ry  in order to 

dem onstrate  a RVF superiority . Thus, field  preference  may be 

merely an  a r t ifa c t  of poor methodology, equipment c h a r a c te r is t ic s ,  

s ta t i s t i c a l  in te rp re ta tion , e tc .
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Stimulus M ateria l Effect

Two types of a lp h ab e tica l  s tim ulus m ateria l were  p resen ted  in 

th is  study: three le t te r  words exposed in the  left and righ t v isu a l  

h a lf - f ie ld s  a t  the same time (WW condition); and the combination of 

a three le t te r  word and a three le tte r  nonsense  sy l lab le  appearing  

in  opposite  h a lf - f ie ld s  on any one exposure (WN or NW condition).'* 

A nalysis  of group da ta  us ing  a n a ly s is  of variance techn ique  showed 

tha t s ign if ican tly  more words were recognized in the  w ord-nonsense  

sy llab le  condition than in the word-word condtidn (Table 4). On an 

individual lev e l ,  the u se  of correla ted  t - t e s t s  dem onstrated  tha t in 

15 out of 16 c a s e s  more words were correctly  identified  when they 

were paired w ith  a no n sen se  sy llab le  (WN condition) than  when two 

words appeared on the  same exposure  (Table 3). Of th e se  15 c a s e s ,  

nine reached  s t a t i s t i c a l  s ign ificance . This finding dem onstra tes  

tha t the  p resen ce  of words in  both f ie lds  tends  to lower the  overall 

recognition  leve l for e ithe r  word. Hines (1975) observed  tha t 

reg a rd le ss  of what type of s tim ulus the  words were paired w ith  (be 

i t  o ther w ords, f a c e s ,  or geometric forms), one a lw ays finds a large 

right v isua l fie ld  superiority . The p re sen t  s tudy shows that the 

nature of the o ther stim ulus in  a s im ultaneous d isp lay  does  indeed 

a ffec t recognition  le v e ls ,  unlike H ines ' conclusion . In fa c t ,  th is  

variab le  w as more re l ia b le  and more s ign if ican t than  the ha lf-f ie ld  

in  which the word appeared .



In ad d it io n  to the p re sen ce  of a word in one ha If-f ie ld  in te r­

fering w ith the recogn ition  of a word in the  co n tra la te ra l  h a l f - f ie ld ,  

the re  is  an  a l te rn a te  p o ss ib i l i ty .  The dampening of recogn ition  in 

the  w ord-word condition  might be due to having two stim uli p re sen t 

th a t  both requ ire  a verbal re sp o n se .  This might re su l t  in compet­

ition  for the  m eans of ex p ress in g  the  re sp o n se .  W hile  one word 

w as  being v e rb a lized , the  s ig n a l  rep resen ting  the  second  word may 

have becom e a tten u a ted  or decayed  and thi s might be re f le c ted  in 

the  lower sco res  found in  the  word-word condition.

In te rs e s s io n  R eliab il ity  of H alf-F ie ld  D ifferences

W hen each  o b se rv e r 's  h a lf-f ie ld  d iffe ren ces  (RVF-LVF) in terms 

of per cen t co rrec t  recogn itions  were evalua ted  for the  viewing of 

word-word and w o rd -n o n sen se  sy llab le  pa ir ings  by an  a n a ly s is  o f  

v a r ian ce ,  there  were no s ig n if ican t  f indings (Table 5).‘ Thus the 

h a lf - f ie ld  d iffe rences  be tw een  s e s s io n s  w ere  re la t iv e ly  co n s tan t  for 

the two viewing cond itions  (WW and WN) for a l l  o b se rv ers .

W hen  the h a lf - f ie ld  recogn ition  s c o re s ,  independen t of cond­

it io n ,  were eva lua ted  by an  a n a ly s is  of v a r ia n ce ,  only one observer 

LG, showed s t a t i s t i c a l l y  s ig n if ican t va riab ili ty  in  h is  s e s s io n  to 

s e s s io n  sco res  (Table 5A). In te re s t in g ly ,  LG w as  the  only observer 

who dem onstra ted  a s ig n if ican t  RVF superiority  in three out of four 

conditions  (Table 2). It may be tha t th is  v a r iab il i ty  is  an  important
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determ inant of fie ld  preference .

The observers  in th is  s tudy were w ell p rac ticed  in the ir  v iew ­

ing task . The fa c t  tha t they w ere a l l  experienced  may accoun t for 

the lack  of variab ility  s e e n  on a day to day b a s is .  W hite  (1969, 

1972) in  review ing the  la te ra l i ty  l i te ra tu re ,  noted tha t fie ld  super­

iority can  vary a s  a function of fam iliarity  w ith  the stim ulus 

m aterial.

Threshold Com parisons (50% C orrect Recognitions)

W hen RVF and LVF th resho ld  exposure  dura tions  w ere analyzed  

to  determ ine s e n s i t iv i ty  d iffe rences  betw een  the h a l f - f ie ld s  under 

the  two stim ulus p re sen ta t io n  cond itions  (WW and W N ), no s ig n if­

ican t h a lf - f ie ld  d iffe rences  in  threshold  exposure  dura tions were 

found for the viewing of words in  e i th e r  condition  (Tables 6 , 6A).

According to the la te ra l i ty  c o n cep t ,  one  might an t ic ip a te  

s ign if ican tly  lower th resho lds  for words p re sen t  in  the RVF than for 

words found in the LVF. This con ten tion  w as  not supported by the 

re s u l ts  of the p re sen t  s tudy.
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THEORETICAL CONSIDERATIONS

P o s t-e x p o su ra l D irec tio n a l Scanning

H ero n 's  theory is  p red ica ted  on the p re sen ta tio n  of stim ulus 

w ords in a w ay th a t re sem b les  norm al read ing  m atter (in the 

E nglish  lan guage , a ho rizon ta l arrangem ent). As one of its  co n tro ls , 

the p re sen t study em ployed a lp h ab e tic a l stim uli tha t w ere v e rtic a lly  

m ounted. T herefore, no ev a lu a tio n  of the p re sen t s tu d y 's  find ings 

in .terms of p o s t-e x p o su re  scann ing  is  p o s s ib le .

A tten tiona l Bias

A tten tional b ia s  theo ries  sp ec u la te  th a t the le ft hem isphere  is  

" primed" for the  ap p ea ran ce  of verbal m a te ria l, so  th a t the o b server 

tends to pay a tte n tio n  to the righ t side of the v isu a l f ie ld , and an 

a tte n tio n a l b ia s  (and re su ltin g  RVF superiority) is  the outcome.. .

The p re sen t study sought to e lim ina te  a tte n tio n a l b ias  by the 

random  p re se n ta tio n  of w ords and n o n sen se  sy llab les*  Since only 

w ords had to be responded to , and the o b serv er never knew in 

w hich  fie ld  a word would ap p ea r, h is  m ost e ffic ien t s tra teg y  w as 

to  m ain ta in  f ix a tio n -  In ad d itio n , the random ization  of the four 

s tim u lus types (W W ,W N,NW ,NN) forced the  observer to a tten d  to 

the en tire  stim ulus f ie ld , and made i t  v irtu a lly  im p o ssib le  for him
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to  expect a ce r ta in  type of stim ulus to appear in any one h a lf-f ie ld  

on  any one exposure. A ttention to one fie ld  (thereby n eg lec tin g  

the  co n tra la te ra l h a lf-f ie ld )  would have produced low er recognition  

sco res .

In p revious s tu d ie s  tha t employed a b ila te ra l d isp la y , the  

observer knew or soon learned  th a t w ords would ap p ear in  both 

h a lf-f ie ld s  on every tr ia l, so th a t e x c lu s iv e  a tte n tio n  to one half­

fie ld  would s t i l l  re su lt in an  acc e p tab le  perform ance; hence  the  

developm ent of an  a tte n tio n a l ’’s e t1’ w as indeed p o ss ib le . M cKeever 

and Huling (1971b) noted tha t 16 ou t of 20 su b jec ts  recogn ized  one 

o r le s s  LVF w ords.

Some recen t in v estig a tio n s  by M cKeever and Huling (1971b) 

and M ackavey , C urc io , and Rosen (1975) report th a t the RVF super­

io rity  th a t re s u lts  w hen a b ila te ra l d isp lay  is  p resen ted  is  much 

g rea te r than the RVF superio rity  found w hen the observer view s a 

u n ila te ra l d isp lay . A b ila te ra l d isp lay  guaran teed  th a t words would 

appear in  both f ie ld s  on every exposure; un like  a u n ila te ra l d isp lay  

w here a word would be in  one fie ld  or the  o ther on a random sch ed ­

u le . It seem s p o ss ib le  th a t th is  enhanced  RVF superio rity  for 

s im ultaneous exposu res of w ords in  the  re su lt  of an  a tte n tio n a l 

b ia s .

In the  p re sen t s tu d y , the reco g n itio n  lev e ls  for righ t and le ft 

v isu a l f ie ld s  w ere approxim ately  the sam e, and th is  finding may be
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the re su lt of rem oving the  in fluence  of a tte n tio n a l b ia s . C ontrary 

to the re s u lts  reported  by M cKeever and H uling, and M ackavey , 

C urc io , and R osen , the  p re sen c e  of w ords in  both v isu a l f ie ld s  

w as found to have a d e trim en ta l, not an  enhancing  e ffec t on p e r­

form ance in  the  p re sen t study.

H em ispheric  S p ec ia liza tio n

The hem ispheric  s p e c ia liz a tio n  theory would p red ic t a RVF 

su p erio rity  for s im u ltan eo u sly  exposed  a lp h a b e tic a l m a te ria l, a s  it 

a ssu m e s  th a t the  le f t hem isphere  is  more e ff ic ie n t than  the  rig h t 

hem isphere  in  p ro c e ss in g  verbal inform ation (once the  confounding 

e ffec t of read ing  h ab its  is  rem oved). The re s u lts  of the p re sen t 

s tudy  do not seem  to support th is  p o s itio n . No s ig n ific a n t fie ld  

e ffe c t w as found. T hese re su lts  seem  to show  th a t both  rig h t and 

le ft hem ispheres a re  cap ab le  of an aly z in g  verba l s tim u li.

H is to r ic a lly , the RVF superio rity  for v e rb a l m ate ria l w as 

thought to be a func tion  of the  le ft h e m isp h e re 's  g rea te r p ro fic iency  

a t  an a ly z in g  th is  type of s tim u lus m atter. In  a d d itio n , w hen verba l 

m a te ria l w as p re sen te d  in the LVF, i t  w ent to the rig h t h em isp h ere , 

and  if  a spoken  re sp o n se  w ere req u ired , the  inform ation had to be 

shunted  from th e  rig h t hem isphere  to the le ft hem isphere  (for m ost 

ind iv id u a ls). D uring th is  c ro s so v e r , from rig h t to  le ft h em isp h e re s , 

th e  s ig n a l w ould be a tte n u a te d , and a RVF su p erio rity  would re su lt.
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In co n tra s t to th is  theory , the findings of the p re sen t study 

seem  to show  th a t the righ t hem isphere is  a s  e ffic ien t a s  the left 

hem isphere in  analyz ing  or p ro cessin g  inform ation under the condi­

tions and m ethodology used . U nlike the re s u lts  of p revious b ila te ra l 

s tu d ie s  w hich  reported  a s ig n ific an t RVF su p erio rity , the recogn ition  

sco res  for the RVF in  the p resen t study w ere only som ew hat larger 

than  th o se  for the  LVF, and th is  s lig h t favoring of the RVF may have 

been  due to the u se  of a verbal resp o n se  ind ica to r.

P revious b ila te ra l s tu d ie s  have had many m ethodological flaw s. 

Some of th e se  problem s w hich  the  p resen t study  contro lled  for or 

elim inated  inc lude  d irec tio n a l reading  h a b its , a tte n tio n a l b ia s ,  

unequal lum inance le v e ls  of the ta c h is to sc o p e , re lia n c e  on group 

data  to the ex ten t th a t ind iv idual perform ance is  igno red , and lack 

of re lia b ility  m easu res. W hen th e se  and o ther v a riab les  w ere 

contro lled  fo r, no fie ld  e ffec t w as found. In sum m ary, the  le ft 

hem isphere may not n e c e ssa r ily  be more e ffic ien t than  the righ t 

hem isphere in  p ro cess in g  verbal inform ation. A RVF superio rity  may 

m erely be an  a r tifa c t of m ethodology.

Double S im ultaneous S tim ulation

The p re sen t study sought to in v e s tig a te  the e ffe c ts  of 

double s im ultaneous stim ulus p resen ta tio n  (DSS) and la te ra lity ; 

i. e. w hat is  the ro le  of a second word in  re la tio n  to  fie ld  d iffe r­

e n ce s?  S p e c ific a lly , if  the  w o rd -nonsense  sy llab le  p a ir is
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recogn ition  lev e l for th a t word (the te s t  stim ulus) w hen the non­

se n se  sy llab le  is  rep laced  by a second word. Even more sp e c if ic ­

a lly , does a word rep lac in g  a n o n sen se  sy lla b le  in  the LVF re su lt 

in  a g re a te r  number of co rrec t reco gn itions for the  o ther word (in 

the  RVF) a s  compared to w hen a word rep lace s  a n o n sen se  sy llab le  

in  the  RVF? The cereb ra l dom inance theory would p red ic t h igher 

RVF sco res  for both s itu a tio n s . Yet the re s u lts  of the  p re sen t study 

dem onstrate  that the p re sen ce  of a second  word (WW condition) 

d e c re a se s  perform ance re g a rd le ss  of w hich  fie ld  the te s t  stim ulus 

app ears  in. For exam ple, exposing a word in  the  LVF d e c re a se s  

the per cen t co rrec t recogn itions in  the  RVF. How is  th is  p o ss ib le  

if the  p ro jec tion  of verbal m ateria l from the RVF depends prim arily 

on i ts  term ination in  the le ft hem isphere? The co n c lu sio n  seem s 

obvious th a t n e ith e r p ro jec tio n  is  s to c h a s tic a lly  independent. W hat 

is  in itia ted  in  the RVF can  be a lte red  d iffe ren tia lly  by the  p resen ce  

of verbal m ateria l in  the  LVF and v ice  v e rsa .

S ince in te rac tio n s  betw een  le ft and righ t hem ire tina l inputs 

canno t occu r along the c la s s ic  re tin o g en icu lo s tr ia te  pathw ay (not 

a t  the la te ra l g en icu la te  n u c leu s , not s tr ia te  co rtex  le v e ls ) , one is  

le ft w ith  the p o s s ib il ity  of in te rce reb ra l in te rac tio n s  a t the p re s tr ia te  

and inferotem poral co rtic a l a re a s  (M ishkin , 1972).- The primary 

v isu a l a re a , s tr ia te  cortex  (Brodmann's area  17) has for a l l  in ten ts



and p u rp o se s , no known co n n ec tio n s  w ith  the  o p p o s ite  hem isphere  

(M o u n tcastle , 1974). The ip s ila te ra l  p re s tr ia te  reg io n  (both a re a s  

18 and 19) re c e iv e s  e ffe ren ts  from s tr ia te  co rtex , and in  turn  pro­

je c ts  to in fero tem poral co rtex  (areas 2 0  and 2 1 ) of th e  sam e hem i­

sphere  (Hubei and W e is e l , 1965). Homologous p re s tr ia te  a re a s  in 

the  two ce reb ra l hem ispheres a re  connected  by the corpus ca llo su m , 

w h ile  hom ologous inferotem poral a re a s  are linked via the  an te rio r 

com m issure (M ishk in , 1972; M o u n tcastle  , 1974). T hus, the  p re ­

s tr ia te  re la y s  v isu a l inform ation from th e  s tr ia te  to o th e r c o rtic a l 

a re a s  of the  sam e and o p p o site  hem ispheres. In d irec tly , the 

s tr ia te  c o rtic e s  of the two hem ispheres a re  in te rco n n ec ted  through 

the  p re s tr ia te  and infero tem poral a re a s . It h a s  been  p o s tu la ted  tha t 

the  p re s tr ia te  in te rh em isp h eric  co n nec tion  may be re sp o n s ib le  for 

the  confluence of the  rig h t and left h a lv es  of the  v isu a l fie ld  (Hubei 

and W e ise l 1965).

S ub co rtica l co n n ec tio n s  e x is t  a s  w ell. The p re s tr ia te  a rea  is  

re c ip ro ca lly  connected  w ith  the  pu lv in ar, w hich  in turn  sen d s e ffer­

en ts  to the superio r c o llic u lu s , p re tectum , and other m idbrain 

s tru c tu re s  (M ishkin , 1972). The infero tem poral co rtex  is  connected  

w ith  the am y g d ala , p u lv in a r, superio r c o ll ic u lu s ,a n d  p retectum  

(M o u n tcastle , 1974).

In sum m ary, a g rea t number of in tra -  and in te rhem ispheric  

connec tions a re  p re sen t in  the  human brain . B ila te ra l S im ultaneous



87

stim u la tio n  of the  two hem ire tinae  e l ic i t  re sp o n se s  in  both  the le ft 

and rig h t s id e s  of the  b ra in , w hich in turn can  in te ra c t p o s t- s y n -  

a p tic a lly  in  a very com plicated  fash ion . H ence th e re  a re  num erous 

p o s s ib il i t ie s  for in te rh em isp h eric  " c ro ss ta lk "  and in te rchange . It 

seem s m ost un like ly  th a t v isu a l inform ation would tra v e l an  iso la te d  

route  w ith  no p o s s ib il ity  o f in te rhem ispheric  in te ra c tio n s  w hen the 

s tim u lus d isp lay  is  b ila te ra l.

In ad d itio n  to the  p o s s ib il ity  of hem ispheric  in te ra c tio n , the  

p re sen t s tudy  p o in ts  up the  finding th a t the re s u lts  of b ila te ra l 

s tim u la tio n  of two hem ire tinae  ap p ea rs  to depend on the type of 

stim u lus m ateria l p re sen ted  to the o bserver. The p re sen c e  of two 

w ords (WW), ra th e r than  a word and a n o n sen se  s y lla b le  (WN), 

could re s u lt  in more hem ispheric  in te ra c ito n  and in te rfe re n c e , and 

hence  low er reco g n itio n  sc o re s . Further p ro c e ss in g  may be n e c e s s ­

ary  w hen two w ords have to be id en tified  (WW), a s  com pared to 

the p re sen ce  of a word and a n o n sen se  sy lla b le  (WN). Subtle  

p a tte rn s  of e x c ita tio n  in  the  p re s tr ia te  and in fero tem poral a re a s  may 

be invo lved , b ila te ra lly  (M ishk in , 1972).

In sum m ary, the  v isu a l system  h as  a com plex , in te ra c tiv e  

arrangem ent, and any theory th a t expounds the no tion  th a t the two 

hem ispheres fu n c tio n  in  a s to c h a s tic a lly  independen t m anner is  

n eg lec tin g  known an a to m ica l and p h y s io lo g ica l fin d in g s.
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Figure AI . Per cen t co rrec t reco g n itio n s  of w ords in  the left 

(dashed line) and righ t (solid  line) v isu a l h a lf - f ie ld s  a s  a function  

o f exposure duration  (in m sec .) for O: LG for te s tin g  s e s s io n  *

The w ord-w ord (WW) condition  is a c ro ss  the top; w o rd -n o n sen se  

sy lla b le  (WN) condition  is  along  the  bottom . Left eye (OS) is  on

th e  left; righ t eye (OD) is  on the rig h t.
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Figure A2 . Per cen t co rrec t reco gn itions of w ords in the left 

(dashed line) and righ t (so lid  line) v isu a l h a lf-f ie ld s  a s  a function 

of exposure  du ra tion  (in m sec .) for O: LG for te s tin g  s e s s io n  2 

The w ord-w ord (WW) condition  is  a c ro ss  the  top; w o rd -n o n sen se  

sy llab le  (WN) condition  is  along the bottom . Left eye (OS) is  on 

the  left; righ t eye  (OD) is  on the r ig h t.
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Figure A3 , per cen t co rrec t recogn itions of w ords in the  le ft 

(dashed  line) and righ t (solid  line) v isu a l h a lf-f ie ld s  a s  a function  

of exposure du ra tion  (in m sec .)  for O: LG for te s tin g  s e s s io n  3 

The w ord-w ord (WW) condition  is  a c ro ss  the top; w o rd -n o n sen se  

sy lla b le  (WN) cond ition  is  along the bottom . Left eye (OS) is  on 

th e  left; righ t eye (OD) is  on the r ig h t.
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Figure A4 . Per cen t co rrec t recogn itions of w ords in the le ft 

(dashed line) and righ t (solid  line) v isu a l h a lf-f ie ld s  a s  a function  

of exposure du ra tion  (in m sec .) for O: LG for te s tin g  s e s s io n  4 

The word-word (WW) condition  is  a c ro ss  the  top; w o rd -n o n sen se  

sy lla b le  (WN) condition  is  along the  bottom . Left eye (OS) is  on 

the  left; righ t eye (OD) is  on the r ig h t.
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Figure A5 . Per cen t co rrec t reco g n itio n s  of w ords in  the left 

(dashed line) and righ t (so lid  line) v isu a l h a lf-f ie ld s  a s  a function  

of exposure  dura tion  (in m sec .) for 0 :L G  for te s tin g  s e s s io n  5 .

The word-word (WW) condition  is  a c ro ss  the top; w ord -n o n sen se  

sy lla b le  (WN) condition  is  along the bottom . Left eye (OS) is  on 

the  left; righ t eye  (OD) is  on the r ig h t.
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Figure A6  . Per cen t co rrec t reco g n itio n s  of w ords in  the  le ft 

(dashed  line) and rig h t (so lid  line) v isu a l h a lf - f ie ld s  a s  a function  

of exposure  du ra tion  (in  m sec .)  for 0 :H C  for te s tin g  s e s s io n  I 

The w ord-w ord (WW) cond ition  is  a c ro ss  the  top; w o rd -n o n sen se  

s y lla b le  (WN) cond ition  is  a long  the  bottom . Left eye (OS) is  on 

th e  le ft; rig h t eye (OD) is  on the r ig h t.
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Figure A7 . per cen t co rrec t reco g n itio n s  of w ords in  the left 

(dashed line) and righ t (so lid  line) v isu a l h a lf-f ie ld s  a s  a function  

of exposure duration  (in m sec .) for 0 :H C  for te s tin g  s e s s io n  2  

The w ord-w ord (WW) condition  is  a c ro ss  the top; w o rd -n o n sen se  

sy lla b le  (WN) cond ition  is  along the bottom . Left eye (OS) is  on 

th e  left; righ t eye (OD) is  on the r ig h t.
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Figure A8  . Per cen t co rrec t re co g n itio n s  of w ords in the le ft 

(dashed  line) and rig h t (so lid  line) v isu a l h a lf - f ie ld s  a s  a function  

of exposure  du ra tion  (in m sec .) fo r OtHC for te s tin g  s e s s io n  3 

The w ord-w ord (WW) condition  is  a c ro ss  the  top; w o rd -n o n sen se  

s y lla b le  (WN) cond ition  is  a long  the  bottom . Left eye  (OS) is  on 

th e  le ft; righ t eye  (OD) is  on the r ig h t.
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Figure A9 . Per cen t co rrec t reco g n itio n s  of w ords in  the  le ft 

(dashed  line) and rig h t (so lid  line) v isu a l h a lf - f ie ld s  a s  a function  

o f exposure  du ra tion  (in m sec .)  for O: HC for te s tin g  s e s s io n  4 

The w ord-w ord (WW) cond ition  is  a c ro ss  the top; w o rd -n o n sen se  

sy lla b le  (WN) co nd ition  is  a long  the  bottom . Left eye (OS) is  on 

th e  left; rig h t eye (OD) is  on the r ig h t.
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Figure AlO . Per cen t co rrec t reco g n itio n s  of w ords in  the left 

(dashed line) and righ t (solid  line) v isu a l h a lf - f ie ld s  a s  a function 

o f exposure  duration  (in m sec .)  for OtHC for te s tin g  s e s s io n  5 

The word-w ord (WW) condition  is  a c ro ss  the top; w o rd -n o n sen se  

sy lla b le  (WN) cond ition  is  along the bottom . Left eye (OS) is  on 

th e  left; righ t eye (OD) is  on the rig h t.
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F ig u r e  All . Per cen t co rrec t re co g n itio n s  of w ords in the  le ft 

(dashed  line) and rig h t (so lid  line) v isu a l h a lf - f ie ld s  a s  a fu n c tion  

o f ex p osu re  d u ra tion  (in m sec .)  for O: JH for te s tin g  s e s s io n  I 

The w ord-w ord (WW) cond ition  is  a c ro s s  the  top; w o rd -n o n sen se  

sy lla b le  (WN) co nd ition  is  a long  the bottom . Left eye (OS) is  on 

th e  left; rig h t eye  (OD) is  on the r ig h t.
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Figure A12 . Per cen t co rrec t reco g n itio n s  of w ords in the  left 

(dashed  line) and rig h t (so lid  line) v isu a l h a lf - f ie ld s  a s  a function  

of exposu re  du ra tio n  (in m sec .)  for O: JH for te s tin g  s e s s io n  2 

The w ord-w ord (WW) condition  is  a c ro ss  the  top; w o rd -n o n sen se  

sy lla b le  (WN) cond ition  is  a long  the  bottom . Left eye (OS) is  on

th e  left; rig h t eye  (OD) is  on the r ig h t.
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Figure A13 . Per cen t co rrec t reco g n itio n s  of w ords in the le ft 

(dashed  line) and rig h t (so lid  line) v isu a l h a lf - f ie ld s  a s  a function  

o f exposure  du ra tion  (in m sec .)  for 0 :JH  for te s tin g  s e s s io n  3 

The w ord-w ord (WW) cond ition  is  a c ro ss  the top; w o rd -n o n sen se  

sy lla b le  (WN) cond ition  is  along the bottom . Left eye (OS) is  on 

the  left; rig h t eye (OD) is  on the r ig h t.
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Figure A14 . Per cen t co rrec t re co g n itio n s  of w ords in  the  le ft 

(dashed  line) and rig h t (so lid  line) v isu a l h a lf - f ie ld s  a s  a function  

o f exposure  dura tion  (in m sec .)  for O: JH for te s tin g  s e s s io n  4 

The w ord-w ord (WW) cond ition  is  a c ro ss  the top; w o rd -n o n sen se  

sy lla b le  (WN) cond ition  is  along the  bottom . Left eye (OS) is  on 

th e  left; rig h t eye  (OD) is  on the  r ig h t.
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FigureA15 . Per cen t co rrec t reco g n itio n s  of w ords in the left 

(dashed  line) and righ t (solid  line) v isu a l h a lf-f ie ld s  a s  a function 

of exposure  duration  (in m sec .) for O: JH for te s tin g  s e s s io n  5 

The w ord-w ord (WW) condition  is  a c ro ss  the top; w ord -n o n sen se  

sy lla b le  (WN) condition  is  along the  bottom . Left eye (OS) is  on 

the  le ft; rig h t eye (OD) is  on the rig h t.
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Figure A16 • Per cen t co rrec t reco g n itio n s  of w ords in  the left 

(dashed  line) and rig h t (so lid  line) v isu a l h a lf - f ie ld s  a s  a function  

o f expo su re  du ra tion  (in m sec .)  for O: MW for te s tin g  s e s s io n  1 '

The w ord-w ord (WW) cond ition  is  a c ro ss  the  top; w o rd -n o n sen se  

sy lla b le  (WN) cond ition  is  a long  the  bottom . Left ey e  (OS) is  on 

the  left; righ t eye  (OD) is  on the r ig h t.
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Figure A17 . Per cen t co rrec t recogn itions of words in the left 

(dashed line) and righ t (so lid  line) v isu a l h a lf-f ie ld s  a s  a function  

o f exposure dura tion  (in m sec .) for 0 ;MW for te s tin g  s e s s io n  2  

The word-w ord (WW) condition  is  a c ro ss  the top; w o rd -n o n sen se  

sy llab le  (WN) condition  is  a long  the bottom . Left eye (OS) is  on 

th e  left; righ t eye (OD) is  on the r ig h t.
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Figure A18 . Per cen t co rrec t reco g n itio n s  of words in the left 

(dashed line) and rig h t (solid  line) v isu a l h a lf - f ie ld s  a s  a function  

o f exposure  duration  (in m sec .)  for 0:M W  for te s tin g  s e s s io n  3 

The w ord-w ord (WW) condition  is  a c ro ss  the top; w o rd -n o n sen se  

sy lla b le  (WN) condition  i s  a long  the  bottom . Left eye (OS) is  on

th e  left; righ t eye (OD) is  on the rig h t.
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Figure A19 . Per cen t co rrec t reco g n itio n s  of w ords in  the le ft 

(dashed  line) and rig h t (so lid  line) v isu a l h a lf - f ie ld s  a s  a function  

o f exposure  du ra tion  (in m sec .)  fo r 0 :MW for te s tin g  s e s s io n  4 

The w ord-w ord (WW) cond ition  is  a c ro ss  the  top; w o rd -n o n sen se  

sy lla b le  (WN) cond ition  is  along the  bottom . Left eye (OS) is  on

th e  left; righ t eye (OD) is  on the r ig h t.
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Figure A20. Per c en t co rrec t reco g n itio n s  of w ords in  the le ft 

(dashed  line) and rig h t (so lid  line) v isu a l h a lf - f ie ld s  a s  a function  

of exposure  du ra tion  (in m sec .)  for O: MW for te s tin g  s e s s io n  5 

The w ord-w ord (WW) cond ition  is  a c ro ss  the  top; w o rd -n o n sen se  

sy lla b le  (WN) co nd ition  is  a long  the bottom . Left eye  (OS) is  on 

th e  left; rig h t eye (OD) is  on the r ig h t.
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Figure A21. Per cen t co rrec t recogn ition  of w ords in 

the  word-word (WW) [dashed line]; and w o rd -n o n sen se  sy lla b le  (WN) 

[so lid  line] stim ulus exposure  cond itions a s  a function  of exposure 

du ra tion  (in m sec .) for 0:LG  for te s tin g  s e s s io n  1. The le ft v isu a l 

fie ld  (LVF) is  a c ro ss  the top; the righ t v isu a l fie ld  (RVF) is  on the 

bottom . Left eye (OS) is  on the left; righ t eye (OD) is  on the 

righ t.
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Figure A22. Per cen t co rrec t recogn ition  of w ords in  the w ord- 

word (WW) [dashed  line]; and w ord -n o n sen se  sy lla b le  (WN) [so lid  

line] stim ulus exposure cond itions a s  a function  of exposure  duration  

(in m sec .) for 0:LG  for te s tin g  s e s s io n  2. The le ft v isu a l fie ld  

(LVF) is  a c ro ss  the  top; the  rig h t v isu a l fie ld  is  on the bottom.

Left eye (OS) is  on  the left; rig h t eye (OD) is  on the  righ t.
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Figure A23. Per c en t co rrec t reco g n itio n  of w ords in  the  w ord- 

word (WW) [dashed  line]; and w o rd -n o n sen se  sy lla b le  (WN) [so lid  

line] s tim ulus exposure  co n d itio n s  a s  a function  o f exposure  duration  

(in m s e c .) for 0:LG  for te s tin g  s e s s io n  3. The le f t v isu a l fie ld  

(LVF) is  a c ro ss  the  top; the  rig h t v isu a l f ie ld  (RVF) is  on the  bottom . 

Left eye (OS) is  on the  left; rig h t eye (OD) is  on th e  righ t.
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Figure A24. Per cen t co rrec t recogn ition  of words in th e  w ord- 

word (WW) [dashed line]; and w o rd -n o n sen se  sy lla b le  (WN) [so lid  

line]; stim ulus exposure cond itions a s  a function  of exposure  duration  

(in msec. ) for OrLG for te s tin g  s e s s io n  4. The le ft v isu a l fie ld  

(LVF) is  a c ro ss  the  top; the  righ t v isu a l fie ld  (RVF) is  on the bottom . 

Left eye (OS) is  on the  left; rig h t eye is  on the  righ t.
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Figure A25. Per cen t co rrec t recogn itons of words in  th e  w ord- 

word (WW) [dashed  line]; and w o rd -n o n sen se  sy lla b le  (WN) [so lid  

line] stim u lus exposure  con d itio n s  a s  a fu n c tio n  o f exposure  dura tion  

(in m sec .) for 0:L G  for te s tin g  s e s s io n  5. The le ft v isu a l fie ld  

(LVF) is  a c ro ss  the top; the  rig h t v isu a l fie ld  (RVF) is  on th e  bottom . 

Left eye  (OS) is  on th e  le ft; rig h t eye (OD) is  on the  rig h t.
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Figure A26. Per cen t co rrec t reco g n itio n  o f w ords in the  w ord- 

word (WW) [dashed  line]; and' w o rd -n o n sen se  sy lla b le  (WN) [so lid  

lin e ]  stim u lus exposure  cond itions a s  a func tion  of exposure  dura tion  

(in m sec .)  for 0 :JH  for te s tin g  s e s s io n  1. The le ft v isu a l fie ld  

(LVF) is  a c ro s s  the  top; the  r ig h t v isu a l fie ld  (RVF) is  on the  bottom . 

Left ey e  (OS) is  on  the  left; rig h t eye (OD) is  on the  rig h t.
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FigureA27. Per cen t co rrec t reco g n itio n  of w ords in  the  w ord- 

word (WW) [dashed line]; and w o rd -n o n sen se  sy lla b le  (WN) [so lid  

line] stim ulus exposure cond itions .as a function  ">f exposure  duration  

(in m sec .)  for OrJH for te s tin g  s e s s io n  2. The le ft v isu a l fie ld  

(LVF) is  a c ro ss  the top; the  righ t v isu a l fie ld  (RVF) is  on the bottom. 

Left eye  (OS) is  on the left; rig h t eye (OD) is  on the  righ t.
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Figure A28. Per cen t co rrec t reco g n itio n  of w ords in  th e  w ord- 

word (WW) [dashed  line]; and w o rd -n o n sen se  sy lla b le  (WN) [so lid  

line] stim u lus exposure  co n d itio n s  a s  a function  of exposure  du ra tion  

(in m sec .)  for OtJH for te s tin g  s e s s io n  3. The le ft v isu a l fie ld  

(LVF) is  a c ro ss  the  top; the  rig h t v isu a l fie ld  (RVF) is  on the  bottom . 

Left eye (OS) is  on th e  le ft; rig h t ey.e (OD) is  on the  rig h t.'
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Figure A29. Per cen t co rrec t reco g n tiio n  o f w ords in  the  w ord- 

word (WW) [dashed  line]; and w o rd -n o n sen se  s y lla b le  (WN) [so lid  

line] s tim ulus exposure  co n d itio n s  a s  a func tion  of exposu re  du ra tio n  

(in m sec .) for OrJH for te s tin g  s e s s io n  4. The le ft v isu a l filed  

(LVF) is  a c ro ss  the  top; th e  rig h t v isu a l fie ld  (RVF) is  on  the  bottom . 

Left eye (OS) is  on the left; rig h t eye (OD) is  on the  rig h t.
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Figure A30, Per cen t co rrec t recogn ition  of w ords in  the w ord- 

word (WW) [dashed line]; and w o rd -n o n sen se  sy lla b le  (W N)[solid 

line] stim ulus exposure cond itions a s  a function  of exposure  dura tion  

(in m sec .) for 0:JH  for te s tin g  s e s s io n  5. The le ft v isu a l fie ld  

(LVF) is  a c ro ss  the  top; th e  rig h t v isu a l fie ld  (RVF) is  on the bottom. 

Left eye (OS) is  on  the  left; righ t eye (OD) is  on the  righ t.
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Figure A31. Per cen t co rrec t recogn ition  of w ords in  the  w ord- 

word (WW) [dashed  line]; and w o rd -n o n sen se  sy lla b le  (WN) [so lid  

line] stim ulus exposure conditons a s  a function  of exposure  dura tion  

(in m sec .) for 0:M W  for te s tin g  s e s s io n  1. The le ft v isu a l fie ld  

(LVF) is  a c ro ss  the  top; the rig h t v isu a l fie ld  (RVF) is  on the bottom. 

Left eye (OS) is  on the le ft; rig h t eye (OD) is  on the  righ t.
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Figure A32. Per cen t co rrec t reco gn tion  of w ords in  the  w ord- 

word (WW) [dashed  line]; and w o rd -n o n sen se  sy lla b le  (WN) [so lid  

line] stim ulus exposure  co n d itio n s  a s  a func tion  of expo su re  du ra tion  

(in m sec .)  for OrMW for te s tin g  s e s s io n  2. The le ft v isu a l fie ld  

(LVF) is  a c ro ss  th e  top; th e  rig h t v isu a l fie ld  (RVF) is  on th e  bottom . 

Left eye  (OS) is  on the  le ft; rig h t eye (OD) is  on the  righ t.
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Figure A33. Per cen t co rrec t reco g n itio n  of w ords in  th e  w ord-

word (WW) [dashed  line]; and w o rd -n o n sen se  s y lla b le  (WN) [so lid  

line] s tim ulus exposure  co n d itio n s  a s  a fu n c tio n  of exposure  du ra tion  

(in m sec .)  for 0:M W  for te s tin g  s e s s io n  3. The le ft v isu a l fie ld  

(LVF) is  a c ro s s  th e  top; the  rig h t v isu a l fie ld  (RVF) i s  on the  bottom . 

Left eye (OS) is  on the  le ft; rig h t eye (OD) is  on th e  rig h t.
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Figure A34. Per cen t co rrec t reco g n itio n  of w ords in  th e  w ord-

word (WW) [dashed  line]; and w o rd -n o n sen se  sy lla b le  (WN) [so lid  

line] stim u lus exposure  co n d itio n s  a s  a func tion  of exposu re  du ra tio n  

(in m sec .) for 0:M W  for te s t in g  s e s s io n  4. The le ft v isu a l fie ld  

(LVF) is  a c ro s s  th e .to p ; th e  r ig h t v isu a l fie ld  (RVF) is  on  the bottom . 

Left eye  (OS) is  on th e  left; righ t eye (OD) is  on the  r ig h t
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Figure A35. Per cen t co rrec t recogn ition  of w ords in  the w ord- 

word (WW) [dashed line]; and w ord -n o n sen se  sy lla b le  (WN) [so lid  

line] stim ulus exposure  cond itions a s  a function  o f exposure  dura tion  

(in m sec .) for 0:M W  for te s tin g  se s s io n  5. The le ft v isu a l fie ld  

(LVF) is  a c ro ss  the  top; the rig h t -v isua l fie ld  (RVF) is  o n the  bottom. 

Left eye (OS) is  on the left; righ t eye (OD) is  on the  righ t.
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Figure A36. Per cen t co rrect recogn ition  of w ords in  the  w ord- 

word (WW) [dashed  line]; and w ord -n o n sen se  sy lla b le  (WN) [so lid  

line] stim ulus exposure  conditions a s  a function  of exposure  duration  

(in m sec .) for 0 :H C  for te s tin g  s e s s io n  1. The le ft v isu a l fie ld  

(LVF) is  a c ro ss  the  top; th e  rig h t v isu a l fie ld  (RVF) is  on the  bottom . 

Left eye (OS) is  on th e  left; rig h t eye (OD) is  on the  righ t.
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Figure A37. P er cen t co rrec t reco g n itio n  of w ords in  the  w ord- 

word (WW) [dashed  line]; and w o rd -n o n sen se  sy lla b le  (WN) [so lid  

line] stim u lus exposure  conditions a s  a fu n c tio n  o f exposure  dura tion  

(in m sec .)  for 0 :H C  for te s t in g  s e s s io n  2. The le f t  v isu a l fie ld  

(LVF) is  a c ro ss  the  top; the  righ t v isu a l fie ld  (RVF) is  on  the  bottom. 

Left eye  (OS) is  on th e  le ft; rig h t eye (OD) is  on the  rig h t.
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Figure A38. Per cen t co rrec t recogn ition  of w ords in  the  w ord- 

word (WW) [dashed  line]; and w o rd -n o n sen se  sy lla b le  (WN) [so lid  

line] stim ulus exposure  conditions a s  a function  of exposure  du ra tion  

(in m sec.) for 0 :H C  for te s tin g  s e s s io n  3. The le ft v isu a l field  

(LVF) is  a c ro ss  the  top; th e  righ t v isu a l fie ld  (RVF) is  on the  bottom. 

Left eye (OS) is  on  the  left; righ t eye (OD) is  on the righ t.
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Figure A39„ Per c en t co rrec t reco g n itio n  of w ords in the  w ord- 

word (WW) [dashed  line]; and w o rd -n o n sen se  sy lla b le  (WN) [so lid  

line] stim u lus exposure  co n d itio n s  a s  a func tion  of exposu re  du ra tion  

(in m sec .)  for OrHC for te s tin g  s e s s io n  4. The le ft v isu a l fie ld  

(LVF) is  a c ro ss  th e  top; th e  r ig h t v isu a l fie ld  i s  on the  bottom .

Left eye  (OS) is  on  the  le ft; rig h t eye (OD) is  on the  rig h t.
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Figure A40. Per cen t co rrec t reco gn ition  of w ords in  th e  w ord- 

word (WW) [dashed  line]; and w o rd -n o n sen se  sy lla b le  (WN) [so lid  

line] stim ulus exposure  con d itio n s  a s  a func tion  of exposu re  dura tion  

(in m sec .)  fo r 0 :H C  fo r te s t in g  s e s s io n  5. The left v isu a l fie ld  

(LVF) is  a c ro s s  the  top; th e  rig h t v isu a l fie ld  (RVF) is  on th e  bottom . 

Left eye  (OS) is  on  th e  left; righ t eye (OD) is  on the  righ t.
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