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Abstract. Three pairs of simultaneous consonant-vowel syllables were presented over two 
loudspeakers, and the subject attempted total recall. With the loudspeakers situated to the left 
and to the right of the subject, the message from the right is better recalled. With one loudspealcer 
in front of the subject and the other on one side, the message from the middle is better recalled. 
Thèse results are discussed in terms of the interprétations which have been proposed for right ear 
superiority in dichotic Ustening to verbal material. 

1 I n t r o d u c t i o n 
K i m u r a ( 1 9 6 1 ) f o u n d t h a t w h e n d i f f é r en t verbal s t imuli are p resen ted s imul taneous ly 
t o t h e t w o ears t h e s t imul i wh ich arrive at the ear oppos i t e t he d o m i n a n t hémisphè re 
are m o r e e f f i c i en t ly recognized . She a t t r i bu ted the e f f e c t t o f u n c t i o n a l p r e p o t e n c y 
of t h e con t ra la te ra l over t h e ipsilateral aud i t o ry p a t h w a y . La ter , Sparks and 
Geschwind ( 1 9 6 8 ) e x a m i n e d a pa t i en t wi th complè te sect ion of t he neocor t i ca l 
commissures and f o u n d a c o m p l è t e suppress ion of the ipsilateral i npu t by t he 
cont ra la te ra l i npu t . T h e y suggested t h a t t he longer p a t h w a y via t h e corpus callosum 
is no rma l ly t he m o s t i m p o r t a n t one f o r repor t ing verbal mater ia l p resen ted t o t he ear 
ipsilateral t o t he d o m i n a n t t e m p o r a l lobe . This addi t ion t o K imura ' s original 
a s sumpt ion leads t o an i n t e r p r é t a t i o n of ear d i f fé rences which is n o w widely accep ted 
( S t u d d e r t - K e n n e d y and Shankwei le r , 1970) : sounds which en t e r the ear m o r e di rect ly 
c o n n e c t e d wi th t h e process ing cen t res have an advantage over s o u n d s which 
s imul taneous ly e n t e r t he o t h e r ear. This in t e rp ré ta t ion , based on s t ruc tura l p rope r t i e s 
of t h e a u d i t o r y System, assumes t h a t t he critical f ac to r in ear différences is w h e t h e r 
the Sound does or does n o t reach a par t icular ear. 

T h e évidence f r o m d i c h o t i c p résen ta t ions is, however , n o t suf f ic ien t t o suppo r t this 
a s sumpt ion . A message p resen ted monaura l ly to one ear also appears t o or iginale f r o m 
the co r respond ing half of t h e e x t e m a l space. Right-ear advantage might t hus ref lec t 
be t t e r processing of messages coming f r o m the right as well as b e t t e r neura l c o n n e c t i o n s 
of t he right ear. K i n s b o u r n e ( 1970) has recent ly pu t fo rward an i n t e rp ré t a t i on of ear 
advantages in t e r m s o f a t t e n t i o n a l bias, pos tu la t ing tha t t he act ivat ion of o n e cérébra l 
hémisphère d i rec ts a t t e n t i o n t o t he contra la tera l space. In par t icu lar , d i f f e ren t i a l le f t -
hemisphere act ivi ty dur ing verbal tasks would bias a t t en t i on t o t he r ight of t he m é d i a n 
plane. Th i s i n t e rp ré t a t i on is s u p p o r t e d by the results of an e x p e r i m e n t whe re 
tachis toscopic d é t e c t i o n was enhanced in the right visual field dur ing r é t e n t i o n of verbal 
mater ia l , n o t in a con t ro l c o n d i t i o n . It accoun t s for the well establ ished associat ion 
b e t w e e n ear advantage and la tera l i ty of t he speech cent re ( K i m u r a , 1961) , whi le 
avoiding t h e ear -of -ent ry a s s u m p t i o n of t he K i m u r a - S p a r k s - G e s c h w i n d i n t e rp ré t a t i on . 

T h e p résen t pape r r e p o r t s a first a t t e m p t t o separate t he e f f e c t s of spatial pos i t ion 
f r o m those of ear of en t ry b y t h e use of d io t ic p résen ta t ions over loudspeakers . This , 
however , p rovides a one-s ided tes t on ly . If n o latéral d i f f é r ence were t o be f o u n d in 
the recall of t w o s i m u l t a n e o u s messages coming one f r o m the r ight , t he o t h e r f r o m 
the l e f t , t h e spat ia l -posi t ion i n t e rp ré t a t i on would b e c o m e un t enab l e . O n the o t h e r 
hand , t he f ind ing of a latéral d i f f é r ence would no t necessarily invalidate an ear-of-entry 
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i n t e rp ré ta t ion , since the re are in tens i ty d i f f é r ences b e t w e e n t h e t w o messages at t he 
two ears which migh t b e re levant . Th i s po in t will be cons idered in détai l in t h e 
discussion. C o n d i t i o n s wi th one message coming f r o m a pos i t ion in f r o n t of t he 
subject and the o t h e r f r o m o n e side were also inc luded , because it was t h o u g h t t h a t 
some resuit p a t t e r n s could provide crucial i n f o r m a t i o n . If , f o r ins tance , r écogn i t ion 
pe r fo rmance on the s t imul i coming f r o m t h e midd le had been in t e rmed ia t e b e t w e e n 
the p e r f o r m a n c e s on t h e latéral s t imuli , th i s w o u l d have been incons is ten t w i t h an 
ear-of-entry i n t e r p r é t a t i o n . 

T h e s tudy consis ted of p resen t ing séquences o f th ree pairs of c o n s o n a n t - v o w e l 
(CV) syllables, t he m e m b e r s of t h e pairs coming f r o m t w o o u t of th ree loudspeaker s 
s i tuated respectively t o t h e l e f t , t o the r ight , or in f r o n t of t he subjec t , and asking 
the subject t o recall as m a n y syllables as h e cou ld . 

2 M e t h o d 
2.1 Material and expérimental situation 
In each trial th ree pairs of near ly s imu l t aneous syllables were p resen ted a t t h e ra te of 
two pairs per second . T h e 3 6 possible C V syllables f o r m e d b y pairing each of t he 
six s top consonan t s : Ib, d, g, p, t, k/ w i t h each of t he six vowels: /a, e, i, o, u, y/ were 
used wi th t he same relat ive f r e q u e n c y . Each syllable appeared the same n u m b e r of 
t imes on the t w o t ape t racks . N o syllable was p resen ted twice in any trial a n d t h e 
same pairing did n o t o c c u r m o r e than o n c e in t h e ent i re tes t . 

AU the syllables were individual ly r ecorded b y one maie speaker . T h e t ape was eu t 
in to 500 ms str ips, e ach w i t h o n e syllable, and ail syllables began at near ly t h e same 
posi t ion f r o m t h e beginning of t he s t r ip . T h e s t r ips were j o ined toge the r t o m a k e u p 
séquences of th ree syllables; t w o such séquences were p layed back s imul taneous ly on 
t w o synchron ized t ape recorde r s (Revox A 7 7 ) and fed t o t he t w o channels of a 
third one . T h e t ape was ed i t ed , wi th each t ra in of syllables p receded immed ia t e ly 
by a 150 ms bu r s t of a 1000 Hz t o n e , itself p receded a t a 3 s interval by an 
a n n o u n c e m e n t of t he sériai n u m b e r of t he trial . The tapes were la ter m o n i t o r e d o n 
a Siemens Osci l lomink graphie r ecorder . T h e recordings showed t h a t a b o u t 50% of 
onset asynchronies were in t h e range 5 - 1 0 m s ; in n o case did they exceed 3 0 ms . 

T h e mater ia l was p l ayed b a c k on a Revox A 7 7 t ape r eco rde r connec t ed t o t h r ee 
loudspeakers ( I s o p h o n HSB 15/8) wh ich were s i tua ted a t head level, 1 m f r o m the 
nearest ear of t he sub jec t , o n e in f r o n t and t h e o the r t w o in t h e f r o n t a l p l ane passing 
th rough t h e aurai axis, one on t h e l e f t and o n e on t h e right. T h e subjec t sat in an 
ad jus tab le s tool , b e f o r e a tab le , w i t h t h e head pos i t ion f ixed by a den ta l b i te . T h r e e 
lamps, one represen t ing each o f t he t h r e e loudspeakers , were s i tua ted u n d e r t h e 
middle loudspeaker . T w o were lit b e f o r e each trial t o signal t h e loudspeaker s a b o u t 
t o be used . 

T h e test ing was c o n d u c t e d in a q u i e t t h o u g h n o t sound-p roo f r o o m , a b o u t 
3 m X 4 - 5 m . T o ensu re t h a t t he a p p a r e n t d i rec t ion of t h e sources was n o t seriously 
a f fec ted u n d e r thèse cond i t i ons , th ree b l ind fo lded persons were asked to p o i n t a t t he 
sources u n d e r t he t h r e e c o n d i t i o n s used in t h e e x p e r i m e n t . T h e d i rec t ions were 
judged qu i t e accura te ly . 

2.2 Subjects 
Forty-s ix s t uden t s w h o r e p o r t e d n o hear ing de fec t were tes ted . T h e y were paid on 
the basis of t h e pe rcen tage of cor rec t ly recal led syllables. A f t e r t h e e x p é r i m e n t a l 
session ail f i l led o u t a h a n d e d n e s s ques t ionna i re which was a F rench a d a p t a t i o n of 
Oldf ie ld ' s ( 1 9 6 9 ) list . T h e thi r ty-s ix sub jec t s whose responses are r e p o r t e d were 
f o u n d t o b e right-handed w i t h a la teral i ty q u o t i e n t ( L Q ) greater t h a n + 7 0 ( twenty-s ix 
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were right-handed fo r ail the activit ies listed in t h e ques t ionna i re : L Q = + 1 0 0 ) . 
Their âges were in t h e range 1 9 - 3 1 . F o u r t e e n were maie and t w e n t y - t w o f e m a l e . 
Ten o t h e r sub jec t s w h o had been tes ted had L Q < + 7 0 , and the i r da ta were d i sca rded . 

2 .3 Procédure 
Each sub jec t pa r t i c ipa ted in o n e session consis t ing of 12 pract ice and 108 e x p é r i m e n t a l 
trials. A t t he beginning h e was shown a list o f ail possible syllables. He was to ld t o 
wri te d o w n i m m e d i a t e l y a f t e r each trial as m a n y syllables as he could , in a n y o rde r , 
on a response shee t . H e was encouraged to guess w h e n he was n o t sure. T h e 
e x p é r i m e n t e r s t o p p e d t h e tape recorder a f t e r each trial and res tar ted it a f t e r t h e 
subjec t had w r i t t e n d o w n his response a n d was again in t he l istening pos i t i on , b i t ing 
the d e n t a l b i t e . 

T h r e e p ré sen t a t i on cond i t i ons were used : o n e message f r o m the l e f t and o n e f r o m 
the m i d d l e ( L - M ) , o n e f r o m the midd le and o n e f r o m the right ( M - R ) , a n d o n e 
f r o m the l e f t and o n e f r o m the r ight ( L - R ) . Each sub j ec t t ook pa r t in 3 6 tr ials 
u n d e r each c o n d i t i o n , 18 dur ing the f i rs t half and 18 dur ing t h e second half o f t he 
tes t , in r a n d o m orde r . T h e session s tar ted wi th 4 p rac t i ce trials u n d e r each c o n d i t i o n . 
T h e e f f e c t s of t a p e r eco rde r channel , l oudspeaker , and trial d i f f i cu l ty were ba l anced 
o u t across t h e subjec ts : half the subjec ts received channe l 1 f r o m the l e f t in t h e 
L - M c o n d i t i o n , f r o m the middle in t he M - R c o n d i t i o n , and f r o m the right in t h e 
L - R c o n d i t i o n ; t he o t h e r half received channe l 2 f r o m thèse locat ions . Six sub jec t s 
were tes ted w i t h each of t h e six possible a l loca t ions of t h e three loudspeake r s t o t h e 
th ree pos i t ions ; and the cond i t i ons were p resen ted in such an o rde r tha t each trial 
was passed u n d e r o n e of t h e three cond i t i ons b y o n e th i rd of t h e subjec ts . 

3 Resu l t s 
The p r o p o r t i o n of syllables correc t ly iden t i f i ed f o r each spatial pos i t ion u n d e r each 
cond i t ion is s h o w n in tab le 1. T h e d i f f é r ences b e t w e e n t h e p e r f o r m a n c e s o b t a i n e d 
fo r t h e t w o loca t ions were evaluated using a t t e s t . F o r L - R cond i t ion right loca t ion 
is b e t t e r t h a n l e f t loca t ion = 3 19, d . f . = 35 , p < 0 0 0 5 by a one-tai led t es t , since 
right-side advan tage was p red ic ted) . F o r L - M and M - R cond i t ions middle l oca t ion 
is b e t t e r (/ = 2 - 9 7 , p < 0 0 1 , and t = 4 - 3 2 , p < 0 0 0 1 , b y two-tailed tes ts) . 

T h e d i f f é r e n c e s can also b e evaluated by classifying t h e subjects accord ing t o t h e 
loca t ion f o r wh ich t h e y ob ta ined t h e b e t t e r score u n d e r each cond i t ion ( tab le 2) . 
The c o m p a r i s o n s R > L, M > R, and M > L are ail s ignif icant above p = 0 - 0 5 . 

Table 1. Proportion of syllables correctly recalled (%). 

Condition Position Mean 

L M R 

L - R 33-9 39-3 36-6 
M-R 38-4 32-2 35-3 
L-M 3 0 0 40-0 35-0 

Table 2. Distribution of subjects according to spatial différences. 

Condition Position giving better performance p sign test 

L M R none 

L - R 9 25 2 0 005, one-tailed 
M-R 24 10 2 0 03, two-tailed 
L-M 6 30 0 0-0002, two-tailed 
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T h e p r o p o r t i o n s of cor rec t responses averaged over loca t ions ( table 1 ) suggest t h a t 
the overall p e r f o r m a n c e is slightly b e t t e r in t he L - R cond i t ion t h a n in t h e o t h e r t w o 
condi t ions . Analysis of var iance foUowed b y appl ica t ion of Sche f f e ' s tes t s u p p o r t s 
this conc lus ion , w i th p < 0 - 0 2 5 . 

T h e da t a were examined fo r t he possibi l i ty of an évolut ion dur ing t h e session. In 
n o n e of t he cond i t ions does the ra t io of t h e p e r f o r m a n c e scores for t he t w o loca t ions 
change sys temat ical ly f r o m the f i rs t t o t he second half of the session. 

4 Discussion 
Di f fé rences associated wi th t he relat ive loca t ions o f t he sources can be observed in a 
s i tua t ion where subjec ts l is ten diot ical ly t o t w o compe t ing messages. A message 
coming f r o m the right is m o r e e f f i c i en t ly recognized than one coming f r o m t h e l e f t , 
and a message coming f r o m a pos i t ion in f r o n t of the l istener is be t t e r recal led t h a n 
one coming f r o m ei ther t h e right or t he l e f t . Th i s suggests an empir ical re la t ion 
b e t w e e n récogni t ion p e r f o r m a n c e and spat ial loca t ion , w i th a m a x i m u m s o m e w h e r e 
near t he méd ian p lane and a progressive asymmet r ica l decrease t owards t he sides. 

O u r f ind ing of an advantage of t he f r o n t a l message is cons is ten t w i t h t he f ac t 
observed b y Tre i sman ( 1964) t h a t i t is easier t o shadow a b inaura l message in t he 
présence of an irrelevant message p re sen ted monaura l ly t o t he right ear , t h a n t o 
shadow a m o n a u r a l message f r o m the r ight in t h e présence of a b inaura l i r relevant o n e . 
T re i sman ' s resui t and o u r s are p r o b a b l y t w o man i f e s t a t i ons of t he same p h e n o m e n o n . 

Whatever t he mechan i sm under ly ing t h e super ior i ty of t he f ron t a l pos i t ion , it has 
an obv ions adapt ive value, since i t gives p r io r i ty t o t he sounds coming f r o m t h e 
person o r ob jec t one is look ing a t . 

As was n o t e d in t he i n t r o d u c t i o n , t h e f ind ing tha t messages coming f r o m t h e right 
l oudspeake r have an advantage over t hose coming f r o m the l e f t one is cons i s ten t wi th 
an in t e rp ré t a t i on of right ear super io r i ty as o n e par t icular aspect of a gênerai re la t ion 
of speech processing p e r f o r m a n c e t o a p p a r e n t source of t he messages. Fo l lowing this 
k ind of in t e rp ré ta t ion , t he m e c h a n i s m responsib le fo r récogni t ion pr ior i t ies w o u l d 
ope ra t e a f t e r the stage of s t é r éophon ie f u s i o n , using as a sélect ion c r i te r ion t h e spatial 
eues ob ta ined at t ha t stage. 

On the o t h e r hand o u r resul ts c o n t r a d i c t t h e strict version of t he ear -of -en t ry 
i n t e rp ré t a t i on , which s ta tes t h a t the on ly d é t e r m i n a n t of récogni t ion p e r f o r m a n c e is 
w h e t h e r t he message d o e s or d o e s n o t reach the critical ear. N o e f f e c t of spat ia l 
loca t ion would be p red ic ted f o r d io t i c l is tening where b o t h messages a lways r each the 
t w o ears. But few specialists wou ld w a n t t o d é f e n d this e x t r ê m e version, and m o s t 
would p robab ly be willing t o a d m i t t h a t t iming and relative intensi t ies of t he messages 
can also play some rôle. A message f r o m one latéral loudspeaker arrives a t t h e neares t 
ear at m o s t 0 - 7 ms sooner t h a n the message f r o m the oppos i t e side if the t w o 
messages are per fec t ly s y n c h r o n i z e d ; b u t as t h e synchron iza t ion er rors in o u r mater ia l 
are m u c h grea ter and the i r d i r ec t i on is r a n d o m l y d is t r ibu ted b e t w e e n the t racks , 
t iming c a n n o t p r o d u c e any sys t ema t i c e f f ec t s . A m o r e serions possibi l i ty is an e f f ec t 
of in tens i ty d i f fé rences at each ear b e t w e e n messages coming f r o m oppos i t e sides. 
Right side super ior i ty in the l e f t - r i g h t cond i t i on might be related t o t he right message 
reaching the critical r ight ear a t a h igher in tens i ty level t h a n the le f t message. T h e 
same f a c t o r would explain t h e super io r i ty of the middle loca t ion over t he l e f t one . 
The t w o results could t h e n b e i n t e r p r e t e d o n the basis of a hypo thes i s c o m b i n i n g 
(a) super ior i ty of the d i rec t p a t h w a y t o the language cent res over t h e commissura l 
p a t h w a y , and (b) c o m p é t i t i o n of messages travelling t h r o u g h tha t p a t h w a y , w i t h 
p r e p o t e n c y of the m o r e in tense o n e . In t h e m i d d l e - r i g h t cond i t i on , h o w e v e r , b o t h 
messages reach the right ear a t t he s ame in tens i ty level, and the on ly f a c t o r favour ing 
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the message f r o m the midd le w o u l d be t h a t it reaches t he left ear a t a h igher i n t ens i ty 
level than the message f r o m the r ight . T o a c c o u n t fo r the p e r f o r m a n c e d i f f é r e n c e 
observed in th is c o n d i t i o n , o n e w o u l d then have t o assume tha t c o m p é t i t i o n w i t h 
p r e p o t e n c y of t he m o r e in tense message applies also t o the commissura l p a t h w a y . 

N o def in i t e conc lus ion regarding the mechan i sm of latéral a s y m m e t r y can t h u s b e 
reached on the basis of t h e p résen t results. T h e only hypo thes i s t ha t has b e e n clearly 
r e fu t ed is t ha t t he only d é t e r m i n a n t is ear -of -ent ry , and tha t in tens i ty is i r re levant . 
We are t h u s le f t w i th t he choice b e t w e e n (a) a spatial-posit ion i n t e r p r é t a t i o n , and (b) 
an e labora te ear-of-ent ry i n t e r p r é t a t i o n where t h e p e r f o r m a n c e d i f f é r ence d é p e n d s 
primari ly on the in tens i ty a t wh ich the messages reach the ear oppos i t e t h e language 
centres , and secondar i ly o n t h e in tens i ty at wh ich they reach the o t h e r ear . A 
s t ronger tes t of i n t e rp ré t a t i on {b) w o u l d be provided by a s tudy of s t é r é o p h o n i e 
p résen ta t ions t h r o u g h e a r p h o n e s w i t h phase d i f f é rences on ly , and this will be r e p o r t e d 
in a f u r t h e r paper . 
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