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ABSTRACT 

Three performance dimensions on a verbal dichotic listening 

(DL) test were investigated . Experiment I assessed DL 

performance as a function cf task difficulty. Accuracy and 

laterality preference in repeating 2 , 3 and 4 word pairs (WP ) 

of dichotic SLimuli in English and French were determined in 

80 right - handed subjects (Anglophone/Francophone , 

Male/Fe male ) , who were tested in both the i r native language 

(NL ) and ncn- na~ive language (01) . 

as a function of 

Relati ve performance 

WP (from 2 to 4 ) and accuracy decrease d 

language (Nl to CL) . Eight lateral prefer~nce in turn 

increased as a function of WP (frcm 2 ~o 4) as well as 

language (N L to 01) . Right lateral preference in 01 

de cre ased as a function of language proficiency (low to 

high) . 

Expe rime nt II focused on order effects and cogniti ve 

processes in the frame work of DL . Accu racy and laterality cf 

ear pr e ference in repeating words en a 3 WP DL stim ul ation 

task ( NL) under suggestion , (none , left ear 1::etter , right 

ear better ) and order of recall ( free , l e ft ea r first , right 

ear first ) were assessed in 216 right - handed nati ve 

Englishspeakers (Male/Femal e ) . Laterality of ear preference 

vari e d siguificantly as a function cf crder of recall , with 
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right lateral preference fer free recall and righ t ear first 

recall and l e ft la~eral preference for left ear first 

r~call . A sugges~ion e ff~ct waE r.ct obtained . 

Expe riment III addressed the issue cf DL perfcr manc e as a 

functicn of cognitive style (field dependent ( FD)/fi e ld 

independent (FID)) and v ulnerability to suggesticn (none , 

left e ar bette r , ri ght ear tet ter , left and right e ar 

equally good). Lateralit y 

investigated in 120 right-

(FD/FI D), ( Male/Fe male) . 

signific ant ly as a function 

of ear preference was 

handed native Anglophon es 

Ear pre ferenc e varied 

of FD/FID and s uggestion. 

Lateral preference reversal occurred from ~he neutral 

suggestion (PD low right lateral preference , FID high right 

lateral preference) tc any of ~he three suggestion 

c onditions (FD high right late ral prefere nce , FID low right 

lateral preference) regardless of Euggestion con tent . !he 

implications cf 

1. task difficulty 

2 . order and suggestion effects 

3 . cognitive style 

for DL pe rformance wer e discussed . 
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GBBBRAL I NTBOD OCTI ON 

' there lurks the possibi l ity of man y fa c tors 
affect i ng th e observed left - right difference that 
may have nothing to de with cerebral asymmetry . If 
we a re to assess c er el::r al asy rnmetry , we mus t 
ident ify and control s uch e xtraneous factors . Ver y 
simply we must think when we do our exp eriments , 
and not assu me that all left-right diffe r e nce s are 
imm utably linked to cerebral asymmetry ' (M. P . 
Bryden , 1980 ) . 

~he dichotic listening parad igm, which was de veloped by 

Broadbent ( 1954 ; 1956 ; 1957 ; a , b ; 1958 ) t o e xamin e human 

s hor t term memor y , requires the rapid , sim ultanecus 

presentation cf t wo competing mes sages , one to each ear 

respective ly . Stimuli ar e ge n er ally presente d via 

stereophonic headphones a nd may be digits ( i . ~ . Kimura , 

196 1, a , b) , words ( i. e . Curry , 19 67) , syllables (i. e . 

Shankweile r and Studdert - Kennedy, 1967 , a , b , ) tones (Spre€n , 

Spellacy and Re i d , 1970) or me lodie s ( Kimura , 1964). 

- 1 -
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Within a single se~ies , dichotic pairs generally succe ed 

each ot her every 1/ 2, 1 or 2 seconds (Deegener , 1973) . 'Ihe 

subje ct ' s t ask is to reproduce the stimuli free l y or 

according to particular types of instruc~ions , depending on 

the dimension cf the in vestigation (i . e . Broadb~nt , 195 7 a ; 

Broadbe nt and Gregory , 1964 , a , t ; Eryden 1964 ; Inglis , 1965 ; 

Sa1:z , Ach e nbach , Patti.shall and Fennell , 1965 ; Bartz , Satz 

and Fennell , 1967; Treisman , 1964 , a , b ; 1967; 1969 ; Abe and 

Aiba , 1976 ; Book binder and Osman, 1 979 ; Teng, 198 1). W bile 

obtaining a variety cf different results , researchers 

employing these variables all reach one and the same 

conclusion as far as the underlying ccnstruct is ccncerne d. 

Stimuli of a verbal nature lead to the obser vation of a 

' Right Ea:r Advantage ' (REA ) in the vast majorit y of 

right - hand e d subjects and in mor e than half of sinistrals 

(Satz et al , 1965 ; Satz , Ach'3nbach and Fennell , 196 7) . 

Speech dominance is purported to be located in the l e ft 

hemis phere in 94% of de xtrals and 70% of sinistrals (Geff en 

and Traub, 1980), as determined b y u nilateral intracarotid 

sodium amytal injection and unilateral electroccnvul sive 

therapy (Rossi and Rosadini , 1967 ; Fle minger , Horne and 

Nott , 1970 ; Warrington and Prat t , 1973 ; Annett , Hudson and 

Turne r , 1974; Rasmussen and Milner , 1975; Da vis and 1'ada , 

1977 ; Geffen , Trau t and Stierman , 1S78). 
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DL results gener ally f all somEwhat short of expec ted 

values if handedness is taken as the basis of laterality 

determinati on. While result s vary from study to study , the 

estim ates of 75% (Te ng , 198 1) or 80 % (W e xl e r , Hal wes and 

Heninge r , 198 1) of right - hande d subjects showing a BE A in DL 

ar~ comparatively conservat ive figures (i . e . c ompar E to Satz 

et al, 1967 with 87%) . On the ether hand up to 40, of 

s~rong sinistrals have been s ho wn tc displa y an LE A for 

verbal mate rial (Lishman and McMee kan, 1977). 

Non -verbal st imuli in t urn ha ve been shown to l e ad to a 

' left ear a dvan t age • ( LEA) in r ight - handers (Kimu ra , 1964 ; 

Chan ey and Wel:ster, 1966 ; Spel l acy and Blumstein , 1 970 , a , b ; 

Spreen et al , 1970 ) . 

Speech dominance howe ver is mentioned cnly as one 

possible explanation cf the REA vs . LEA i n DL in ~he 

literature . 

issue , since 

mid -1 950 1 s , 

picture . 

Several h undred public ations pertaining tc the 

t he inception of the technique in the 

present a confusing , often contradictory 

While the notion that the neural s u bstrate necessary for 

language prod uction is lccalized primarily in one of t he t wo 

c e rebral he mis pheres is universally accepted , the issue cf 

ce rebral lateralization of language processors has not yet 

b9en r e solved in any con clusive manner ( G az z an i g a , 1 9 7 4 ) . 

The po int of contention is whether linguistic ceretral 
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processors are lateralized to the same extent as e xpressive 

mechanisms , or whether there is act ual bilateral processing 

of such stimuli (Springer and Gazzaniga , 1975) . DL and the 

obser ved ear advantages ha ve been instrumental tasks in 

addr essing this problem . 

Representati ve of the most impor~ant schools of thought , 

four researchers deserve mentioning in this frame work : 

Doreen Kimura , proponent of a perce ptual model of DL ; J ames 

Inglis , ad vocate of an order - effect mcdel ; Anne Treisman , 

with a selective attention model and finally Philip Bryden , 

whose position m~ght best be described as •eclectic ', since 

it incorporates some aspects of the other mode l s and perhaps 

best =epresents a multidimensional approach to the issue at 

hand . 

Perce2tual Mode l 

K i m ur a ( 1 9 6 1 a ) employed DL with Fatients with unilateral 

t e mporal lobe damage . Unilateral temporal lobectomy res ulted 

in a marked i mpairment in the repcrt of di chot ically 

presented digits arriving at the ear contralateral to the 

excision . Performance decrement was even more marke d in 

patients with excisions including the Gyr us of Heschl . 

Ove rall performance decr ement {accuracy for both ears ) was 

more prono unced in patients with left temporal l a t e da mage 

as compar£d tc l esions en the right side. 
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Further work ( Kimura , 1961b) emi:loyed Wada ' s Sodium 

Amytal Test (Wada and Rasmussen , 1960) to determine language 

lateralization in Fatients with ei: ileptogenic foci . Kimura 

(1961b) was able to show that rega~dless of epileptogenic 

focus site , vertal DL stimuli arriving a t the ear 

contralateral to the speech dcminant hemisphere , as 

determined by the Wada test , were more frequent ly reproduced 

than those arriving at the ipsilateral ear . Con versely , a 

LEA was re ported by Kimura (1 964) for the recogniticn of 

melodies , a finding which lead her tc conclude that there is 

•a clear - cut differentiation bet ween relative ear 

superior it y o n th e t w o t y p es o f st i mu 1 us m at er i a 1 ' ( K i m u r a , 

196 4, p . 356 ). When comparing dichotic versus monotic 

presentation of s~ngle syllable words , Kimura (1 96 7) shewed 

that the REA can be cbser ved only under dichotic conditicns , 

while monaural stimulation showed e ven a slight LEA . 

Part of the reason for the occurrence of the REA in DL 

for ver tal mate rial (Kimura , 196 1 a , b; 1967 ; Dirks , 1964), 

can according to the perceptual model be found in the 

e vidence , which relates lateral asymmetry in auditory 

perception to the asymmetrical functioning of the brain 

(Kimura , 1967) . Left hemisphere dominance for sFeech she 

c0ntended , is reflected by su i:ericr right ear performance 

for stimuli of verbal content , while the obser ved LEA for 

melodies is r e fl ective of right - hemisphere dominance fer 

melodic pattern perception (Kimura , 1967) . 'Ihis model for 
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dichotic listening , which has come to be called by some the 

' Bilat eral Asymmetry of Brain Functicn (BAF} hypothesis ' 

(Spella cy and Blumstein , 1970 a ), has its tasis in 

electrophysiological data from anima l e xperiments . 

Tunturi (1 946) and Rosenzweig (1 951) established that in 

animals , the contralateral or crossed pathways frcm ear to 

cortex are more numerc us as well as functionally stronger . 

Kimura (1 9€7) contended that her own data as well as the 

Becca , Calearo , Cassir.ari and Migliavacca (1 955) and Sinha 

(1 959) findings permit generalization of the cited 

electrophysiological evidence from animals to man . It is 

thus presumed that ipsilateral impulses in DL are l ess 

efficiently processed than those relayed via contralateral 

pathways . The functional superiority of one he misphere over 

the other for particular types of stimuli (v~r bal versus 

nonverbal } further enhances observed ear advantages, since 

mainly contralateral processing makes for shorter pathways 

for right ear linguistic input or left ear musical input as 

compared to the respecti ve other ear in Kim ura ' s model . 

Since these effects are observable cnly under dichotic 

conditions , Kimura (1967 ) presumed that some ccmpetiticn 

between path ways has to occur in D1 . Stimuli arri ving via 

the weaker ipsilateral pathway would hence be part i ally 

occlud8d under these conditions , enha ncing the advantage of 

the contralateral o ver the ipsilateral pathway . Kimura 

(1967 ) contended further that ' afferent o ve rlap of this type 
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may not be the total e xplanation for the sensitivity cf 

dichotic presenta~ion to asymmetry . Presumably there is a 

factor of c entral occlusion as well , i . e . when two different 

speech so unds must compete for over lapping path ways in the 

dominant hemisphere , the slight advanta9e for contralateral 

input o ver the ipsilateral input may be further enhanced by 

central competition ' (p . 171). 

While most investigators ha ve accepted the basic notion 

of the percept ual model (Kimura , 1961 a ,b) that lateral 

asymmetries are reflective of hemispheric asymmetries 

(Studdert - Kennedy, 1 9 7 5 ), the structural account of 

contralateral functional prepotency has 

criticism . 

met with some 

Research in ccnnection with specific central nervo us 

system pa th 'olog y , namely 

commissurotomy patients , 

by administering 

patients who ha ve 

DL to 

undergone 

surgical disconnection of the t wo cerebral hemispheres 

(Milner , Taylor and Sperry , 1968), in order to relieve 

intractable epilepsy (Bogen and Vogel , 1962 ), ha s shed 

further light on the issue . 

Of particular interest in this frame work is the fac~ that 

surgically disconnected hemispheres continue to fu nct ion 

r e latively normally ; howe ver , as in ncrmals , only the left 

hemisphere in right- handers seems tc show propositicnal 

speech abilities , while the right hemisphere appears t o have 
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cnly a very rudimentary command of language (Milner et al, 

1968) , an issue which is central tc DL performance . ~hile 

commissurotcmy patients sho wed equal accuracy for right and 

l ef t e ar in a monaurally presented digit identificaticn 

task , Milner et al (1 968) found that und e r DL conditions an 

almost complete s uppression of left ear input occ urs fer DL 

stimuli of a verbal character , while suppression of 

right - ear inp ut was r e fcrted for DL stimuli of a non -verbal 

nat ure. ' Th ese findings highlight the dominance of the 

c~ntralateral over the ipsilate ral auditory pro j ection 

system ' (Milner et al , 1968 , p .1 84 ). 

Spar ks and Geschwind (1 968 ) independently ccnf i rmed these 

findings and reported complete left ea r e x tinction with 

either digits or animal names serving as dichotic stim uli. 

Their reaffirmation of the t wo path wa y system (ipsilateral 

and contralateral ) was bas ed on physiolcgical e vidence in 

animals , sho wing the presence of a callosal pathway for 

auditory stimuli (Bremer , Briha ye and And r e - Ealisaux , 

1 956 ) . 

More r ecent e vidence of this massi ve left - ear loss 

phenomenon in c ommissurotomy patients with DL s~im uli , 

summariz~d by Cullen , Be r lin , Hughe s , Thompson and Samson 

(1 975) as •no diff iculty with monaural pe rception , chance 

performance for the l e ft ear and near perfect performance 

for the right ear ' ( f .11 3), was supplied by Zaidel (1 97 4) , 
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Spinger and Gazzaniga (1 975) an d most recently t y Musiek and 

Wilson (1979 ) . 

Geffen and Traub (1 980 ) concluded tha t these split - train 

findings give support to (1) ' the contrala t eral path ways 

from the ear s tc the cerebral cortex a r e mor e efficient ~han 

the ipsilateral connections and with competiti ve stimulation 

there i s s uppression of the ipsil ateral i np ut by the 

contralateral input • and (2) •words i nitially presented to 

the non- dominan t ear - hemisphere are transmitted a cross the 

corpus callosum fer processing and response by the speech 

domi:r.ant hemisphere ' (p , 83). 

The importance of these commissural pa~h ways was 

underlined by the wo r k cf Bryden and zurif (1970 ) who showed 

that a patient with callosal agenesis, unlike the described 

commiss urotomy pa~ients , did not display any pronounced 

laterality effect . Lassonde , Lortie , Ptito and Geoffroy 

(1 98 1) reported e ven a slight LEA in t wo patients with 

callosa l agenesis for familiar words , nonsense words as we ll 

as pure tones as DL stimuli . Eerlin (1 972) interpre ted the 

absen c e of a pronounced REA in callcsal agenesis patie nts as 

suggesting that the train develops as t wo independent 

entities in s uch a case , with little interaction or 

communication . In terms of actual DL performance , Bryden 

concluded that the e vidence SUFplied by and zurif (1 970) 

their patient may be more indicativ e of suppression and 
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interference at the cortical level than of contralateral 

occlusicn mechanisms blocking the ipsilateral path way at a 

subcortical level . 

Another indepe ndent source of SUfport for this model was 

an in vestigation performed by Sparks , Goodglass and Nickel 

(1 970). 'I he y reported that right- hemispher.a lesioned 

patients showed e xcl usi ve extinct i en of signals recei ved by 

the contralateral left ear under dichotic stimulaticn , while 

left hemisphere lesioned patients sho wed contralateral as 

we ll as in some cases ipsilateral 

While contralateral extinction 

(paradoxical) extinction. 

is explained by the 

perceptual model , 

less apparent. 

the c auses for ipsilateral extincticn are 

Sparks et al (1 970) attributed this 

seemingly paradoxical phenomenon to a lesion of the auditory 

pathway located at the dominant association area of the left 

temporal lobe , immediately after the corpus callosurn 

crossing point , suggesting that input via the contralateral 

fibers from the left ear (left ear to right hemisp here back 

to l eft hemisphere ) does arri ve in the left hemisphere tut 

cannot be processed . Th e fact that ipsilateral e xtinction 

does not occur in split- brain patients wa s e x plained by the 

fact that patients suffering from v ascular disease cften 

display deep lesions , while in ccmmiss urotomy patients only 

the cortex and adjacent whit e matter is in volv ed (Sparks et 

al , 1 970) . 
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Further s upporti ve e vidence f or the per c ept ual mcdel 

comes from a completely different source : psycholinguistics . 

Spellac y and Elumstein (1970 b) pointed out that althcugh 

linguists class i fy vowels as phcn&mic , the amount cf s peech 

code information con veyed by them is significan t ly less than 

consonant phoneme information content . Find i ngs by 

Shankwe i ler and St uddert- Kennedy , 196 7 ( b ) and 

Studdert- Kennedy and Shankweiler , 1 970 , who reported an REA 

for stop consonants but not for vowel s would t~nd tc be 

part~ally e xplained by this asser~ion . It was further 

c ontended that unequal processing of different classes of 

phonetic categories and the obser ved ear advantages in a DL 

situation ma y be less due to differential hemisfheric 

processing , but may result from d i fferential susceptibility 

cf ~he respecti ve phonetic c l asses to transcallcsal 

de gradation . (Shan kweiler and Studdert - Kennedy , 196 7 b ; 

Studdert- Kennedy and Shankweiler , 

Studdert - Kenned y , 1975 ) . 

1 970 ; Cutting , 1974 ; 

Studdert - Kenned y and Shankweile r (1 970) concl uded on the 

basis of their findings that ' the l aterality effect then 

woul d be due to a loss of a uditory information from 

interhemispheric transfer of the ipsilateral s i gnal to the 

do min ar.t hem i sphere for linguistic froces sing • (p . 5 93) . 

The weight of the e vidence thus accumulated lead 

studdert - Kennedy (1 975 ) to conclude : ' In short , Kim ura ' s 
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model has t een widely accepted and makes sense of a good 

deal of data ' ( p. 124) . 

Thus while Kimura ' s interpretation of her results that 

observe d as ymmetries in h uman ferception can be related to 

khown facts abo ut asymmetry of representation cf function in 

the cerebral hemispheres has generally been accepted (i . e . 

Poeck , 1968 ; Kinsbourne , 1970 ; Prohovnik , 1 978), prolific 

research in the area and a variety of new findings , ha ve 

cast some doubt on the adeq uacy cf the second part of her 

of the 

the left 

hypothe sis , namely the functional prepotency 

contralateral pathways from the right ear to 

he misphere as s ufficient explanation for DL result s (Perl 

and Haggard , 1975 ; St uddert- Kennedy , 1975) . Alternative 

expl anations for observed asymmetries in DL performance have 

also been put forth . 

Order-Effect Mode l 

Using digits, Broadbent (1 954 , 1 956) showed that sub jects 

tend to refort first all the stimuli presented to the right 

ear , then all the stimuli presented ~o the left . ihis 

so- called ' Broadbent effect • purportedly plays a very 

central role in the production of the REA obser ved in DL 

with ve rbal material ( Inglis , 1 960 ; I nglis and Sanderson , 

196 1; Inglis , 1962 a , b ; Inglis and Caira , 1963 ; Inglis , 

1965 ; Inglis , 1968). 
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Broadbent (195 7 a , b , 1 958) c onclude d that dichotic re call 

involves t wo s yst ems , a perceptual syste m and a stcrage 

system . I n this model , the imm~diate er perceptual channel 

processes info rmation s uccess ively, while the stcrage 

channel hclds information , which the perceptual s ystem 

cannot absorb ( Inglis , 1968). Accor di ngly , the obser ved REA 

can thus be e xplained by the fact that the digits reproduced 

first (according to the Broadbent effect on the right side) 

are processed directly in the ferceptual s ystem , while the 

material reproduced second (on the l eft side) i s kept i n the 

storage channel and is hence s ubje c t to decay and 

interference (Inglis , 1 9 65). 

Inglis (1 9E0) employed this hypothesis , at that time 

some what less e legan tly form ulated , to predict that senile 

disorde r s should affsct the memory Frocesses th us postulated 

to be in val ved in DL. In a first set of ex feriments , he 

examined patients wit h memory di sorde rs and used 

brain - damaged patients with no memory di sorder s as contrcls . 

He was able to s how ccnsist e ntly t hat patients wi th memo r y 

disorde r s made significan tly more errors than brain damaged 

patients with no s uch memory disorders with sets of verbal 

DL stimuli , wh ich were reproduced second in t he sequence , 

presumably after ha ving been held in the storage sys t em . 

Reproduction of stimuli, which , according to the mod e l were 

s~ill in the perceptual s ystem , showed nc group differencss 

(Inglis , 1960 ; Caird and In glis , 1 96 1; Inglis and Sande rson , 



196 1) . Caird and Hannah (1 964 ) 

similar conclusions . 

1 4 

arrived independently at 

A second set of exper iments served to in vestigate the 

gues~ion in the frame work of normal aging (Inglis , 1962 t) . 

While results were net as dramatic as in the case of 

patients 

studies 

with memory disorders 

by Inglis and Caird 

(Inglis , 1 962 ), 

(196 3) , Mackay and 

further 

Inglis 

(1963), Inglis and Ankus (1 965) and Inglis and Tansey , 

(1 967 ) all showed a progressive age related decrement in the 

recall of material frcm the secondary channel , while the 

Frimary channel did not show any such impairment . Further 

independent support of these results came from 

investigations of Broadbent and Gregory (1 965 ) , Caird 

(1 965 ) , and Craik (1 965). 

While the cited e vidence makes an imfressi ve case for the 

Order- Effect model , one major weakness is inherent in the 

conclusions , r eached on the basis of this hypcthesis: !he 

model does not supply any explanaticn as to why this order 

effect comes about in the first place . A REA can com~ atout 

only in this model , as long as the subjects report first 

material presented to the right ear , i . e. verbal stimuli 

processed in the perceftual system only . The Inglis mcdel 

does not supply an y answer as to the reasons for this order 

e::fect (Mainka and Hoermann , 1971). 

the following e xplanat ion for the 

Inglis (1 965 ) provided 

issue: ' If l eft ceretral 
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dominanc e fo r speech simply created a tend€ncy for the 

material presented to the right ear to be recalled first in 

sequence, this co uld create an crder effec t whic h then might 

be misinterpreted as a laterality effect . Tc control t h€se 

different possible sources o f variance , it is necessar y to 

specify the ea r order of recall required from the sutject 

(see Experiment II) . When this is done , it appears that 

errors in reproduction are principally due to order rather 

than la t ~rality and hence , by Broad t ent ' s hypothesis , due to 

defects of short - term auditory storage rather than defects 

cf auditory per ception ' (p . 236 ). 

Ox bury , Oxbury and Gardiner ( 196 7) suggested that an 

attentional bias towards the right ear mi ght be respc nsible 

for the observed REA in a free recall proc ed ure , an 

explanation whic h Satz ( 1 968) c al l ed ' mi s l eading ' , since he: 

fel t that the REA for verbal material is a func ticn cf the 

more e fficient ccnnections be tween right ear and 

contrala teral hemisphere , dominant for lang uage . Oxbury et 

al (1 967) wer e s upported to some degree by Penne y (1 976 ), 

who interpreted her results as indicating that there is an 

actual di visi on of attention cetween bet ween co mpe t ing 

inputs (in this case a dichotic memory task) and that the 

Broadbent effect is a reflection o f storage format of i tems 

(see ' Att ent ional Model '). 



In later work (1 968), 
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Inglis , hims e lf , conte nded that 

determining which of the t wo o ut lined factors ( l ate rality or 

order of report) is the more significant i nfl uenc e upon 

r e call in DL , is not possible , unless precise controls are 

employEd , a position which was s ufpcrted by Perl (1 S68) who 

concluded tha t on the basis of (then) availatle evidence , 

both the ferc eptual as well as th~ crder - e ffect mcdEl 

appeared correct . 

Inglis ' (1 96 8) conclusions constituted a laudable attempt 

of reconciling some asfects of the perceftual and the order 

effect model . He emphasized the necessity to conside r all 

possible sources of variance in the DL paradigm , a fact 

whic h is often not duly acknowl edged in the literat ure , due 

to the inadequac i es of hi s order e ffe ct model ( see eclectic 

position) . Al though Inglis ( 19 68 ) cont inue:d to maintain 

that the order effect has a strong influ9nce on ear a cc uracy 

in DL an d that ear asymmetry accounts for less of the 

obser ve d variance , he concluded that ear asymmetry effects 

may be more important in the their o wn right than he 

pre viously assumed and may be reflective of actual asymmetry 

of cerebral organiza t icn . This type of ' bipar tisan 

approach ' to the pro bl em was supported by Wilson, Dirks and 

Carterette (1 S68) . 

DL 

While in s ummary then , 

results mainly as 

Kimura (1 96 1 a , b) conceptua l ized 

a function of perceptual , 



neurophysiological factors , Inglis ( 19 6 5) 
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al tern a ti vely 

suggested reproductional mechanisms as the main source of 

variance . 

A more differentiated approach , taking into account more 

of the a vailable evidence , was provided by Tr eisman (1 969) . 

At t e ntional Mode l 

While Treisman agreed with Kimura , that cbserved laterality 

effects in Dl are mainly a function of a perc eptual proc ess , 

(Treisman 1969), she contended that the phencmenon is not 

fully discussed if attention , ' the selective aspect cf 

perception and respcnse ' (Treisman , 1969, p . 283) is not 

brought into the picture . While admitting that any 

attentional theory in DL , by virtue of its nature , has to 

presuppose some general framework on the inherent makeup of 

the perceptual system (Treisman , 1969) (i.e . a 

neurophysiological model ) she nonetheless pres umed a 

preponderance of attentional factors in the phenomenon. 

Treisman (1 969 ) strengthened her theoretical argument by 

considering t wc types of attentional variables ; a ' di vided 

a~tention variabl e ', relating to a subject ' s (S) ability to 

' (a ) attend in parallel to t wc inf uts , (b) use t wo analyzers 

at once and (c ) test for two targets at once ' ('i're is man , 

1969 , p . 287) and a ' focused attention variable', which is 

determined by relative efficiency en tasks which ma ke it 
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more or less necessary that attention te focused on a single 

input (see Experiment II ) . 

Treisman •s (1 964 a , b , 1969 , 1 970 ) and Treisman • s and 

Rille y ' s (1 969 ) research emplo yed a no vel design, i.:icneered 

by Cherry (1953) and further used by Moray (1 9~9), the 

technique of shado wing {discussed in detail in Experim~nt 

II ) . The primary advantage of the design lies with the 

elim~nation of storage precesses , thus vir t ually removing 

from the discussion one of the major points of contention of 

the Kimura-Inglis de ta te . 

Treisman and Geffen (1 968) were able to show with the 

shadowing technique that ear differences emerged even wi th 

more immediate , supposedly largely memory independent DL 

task sets. They c oncluded that most of the var ianc e cf 

observed REA in DL is d ue to 'quantitative differences in 

distribution of attention to left and right ear inputs 

reaching left hemisphere areas ' ( p . 139) . Efficiency of 

speech perception in a DL paradigm is thus at least in far~ 

a function of attentional variables. 

It would appear then that perceptual processes (Kimura , 

1961 a , b), 

1965 ) and 

contribute 

possibly memory and storage processes (Inglis , 

attenticnal variables (Treisman , 1969) all 

to the variance of observed right - l eft 

differences in dichotic listening . 
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Based on almost two decades of researc h expa r iance i n the 

area , Br yden (1 980 ) supplied the perhaps most pragmatic and 

cogent approach to the i ssue of the DL paradigm by pointing 

out ~hat we are most likely dealing with a mul tidimensional 

phenome non , with a variet y of contributing factors . 

Eclectic Position 

Perhaps the core of the eclectic position lies with Br yden ' s 

(1 980 ) arg ument that variability associ a ted with perc eftual 

asymme~ry measures is cnly partially associated with 

hemispheric as ymmetry aP.d that other factors , s uch as 

at tent ion er memory and respcnse organi zation make 

contrib utions as well . 

The background for this model was s up Flied by er yden in 

1 967 i n form of his paper on ' Evaluation of s ome mod €l s of 

laterality effects in Dichotic Listening '. '!here he 

critical l y discussed the tr.en mcst popula r models and 

concl uded at that point ' that right ear superiority in 

dichotic listening is due to a per ceptu a l fa ctor ' {p . 595). 

As discussion basis the fo l lowing £cur model s were used : (1) 

crder effec t model (Inglis , 1 9 65 ), ( 2 ) di fferen t iated 

storage model ( Bryden , 1967), representing an adaptation of 

the or~ginal order effect model in that it assumes ' that 

input arr~ ving in the dominant hemispher e is less subject to 

interference or SFontaneous decay than is input in the 

non- dominant hemisphere . In other words , short- term memory 



processes may be more efficient 

the right ' (Bryden , 1967 , 
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in the left hemisphere than 

p.596) ; (3 ) the familiar 

perceptual model (Kimura , 196 1 a, b ) and ( 4 ) a variaticn of 

this model , a perceptual- threshold mcdel {Bryden , 1967). !he 

basic assumption of this model is that errors in 

r eproduction occur only when neural activity, which in turn 

is go verned by in fu t processes , fa l ls bel o w a fixed 

threshold . D1 input of a verbal nature then will be more 

clearly abo ve this ' fixed error th r eshcld ' when processed by 

the language dominant hemisphere than the non- dom i nant 

he mispher e . Conseguently , it takes longer for s t imuli 

processed in the dominant hemisphere to de cay tc • error 

threshold ' levels . 

For purposes of model evaluation, Bryden (1 967 ) 

r eanalyzed his own data (Bryden , 1962) and c ompared it as 

we ll as other a vailable e vide nce with hypothetical 

predicti ons reached on the basis of the f our mentioned 

models. 

Based on this work the following difficulties emerged 

with the order effect model : Bryden (1 967) sho wed with his 

1962 data that (1) ' lateral asymmetries increased with the 

amount of material presented , (2) the f i rst number reforted 

was from the right ear in 62 . 2% :>f the trials , ( 3) Ana l ys is 

of Variance ( ANOVA ) revealed that this trend was not related 

to either rate cf presentation or amount cf mater i al ' 

( Br y 1 en , 1 9 6 7 , p . 5 9 8) . 
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Bryden (1 967) contended that his results did not allcw a 

decision among among all the various models offered ; 

howev er , it woul d appear that one can eliminate the order 

e f fect model en the basis of the cited ev idence . Assuming 

that the first number reported is indeed independent of the 

rate of presentation and amount of material , how can th8 

majority of observable v ariance be attributed to 

order - effects , if lateral asymmetries vary significantly as 

a function of difficult y, with • amount of mate r ial ' being a 

significant factor i~ the difficulty dimension? (see 

Experiment I ) . 

Bryden (1962) showed that ' increasing the amount of 

material presented l eads to an increase in unsystematic mode 

of r e sponding ' ( Bryd~n , 1962 , p . 29 7). Conversely , with a 

slower rate of presentation , ear crder is abandoned in favor 

cf a temporal order of report (Bryden , 1962 ) . ether 

e vidence (see Expe ri ment I ) direc tly s up port s th e not ic n of 

incr e asing late ral asymmetry with increasing ~ask 

difficulty , a fact which makes it implausible to ascrite the 

majority of accounted variance in DL tc order e ffects . 

Employing a different s~t of e v idence , Bryd a n (1 967 ) 

outlir.ed some further difficul ties of the order effect 

model . Satz , Achenrach , Pa ttishall and Fennell ( 1965), 

Bartz , Satz and Fennell (1 967) and Eartz , Satz , Fennell and 

Lally (1 96 7) had consiste ntly shown that in the frame work of 
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the primary/ secondary channel faradigm , the right ear was 

better not o nly as primary c hannel , but as secondar y chan nel 

a s wel l , a finding whic h call ed into ser iou s guesticn the 

validity of using the Broadbent Ef fect as discussion basis 

for obser ved latEr a l asymmetries . A further probl em scurce 

for the order effect model emerged i n t he form of se v~ral 

s~udi~s em floying as r e c a ll procedure ' crdere d report ', with 

subjects reporting the left ear first on 50% of the trials 

and the right ear first on the other 50% {Br yden , 1967). 

The result of t hese in vestigations were consistent with the 

earlier finding that ' the s u pe riority of right o ve r left ear 

was fo und both fo r immediate and delayed orders of report ' 

(Borkowski , Spreen and Stutz , 1965 , p. 548). e ther 

investigators (i. e . Satz et al , 1965) had alsc s u pplied 

i ndependent e viden c e supporting th i s conclusion . 

Bryden {1 967) thus concl ud~d that while Inglis ar.d Ankus 

(1 965), contrary to other a v ailatle ev idence , failed t o 

obtain cons istent lateral asymmetries in their e x periment 

systematically in vestigat in g ordered r ecall , the majority of 

t he literature cannot be interpreted as s upporting the c rder 

effect mode l . 

The diff e r en ti al storage model { Er y den , 196 7) also runs 

into difficulties . While it ' s prediction that REA is 

greater on the storage channel than on the immediate channel 

i s in agreement wi th the findings of Satz e t al (1 965 ), data 
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from the other cited studies de net SUF port this predi ction 

(Br yd e n , 1 9 6 7 ) . 

While the percept ual model sho ws some major strengths, a 

main flaw in the original model (K imura , 1 96 1 a , b ) remains 

its inability to incorporate memory components , a protlem 

which is e legantly solved by Bryden •s adaptation of the 

paradigm with the ' perceptual threshold model ', which takes 

into account memory processes in ferro of trace decay time , 

as pre vious ly outlined . 

While Bryden ( 1980) accepted the central rele vance of a 

perceptual model to the DL phenomenon , he stated that ' the 

lat~rality effects observed wi th many dichotic listening 

technig u~s are at least as likely to be determin~d by the 

subject ' s strategies and attentional tiases as by ceretral 

organization ' (Bryden , 1980 , p . 5). Even though this 

' eclectic position • is more likely to incorporate most of 

the factors contributing to obser ved variability than 

previous models , ether e v idence may shed further light on 

the proble m of lateral asymmetries and DL. 

Other Evidence 

While most of the cited factors purportedly ccntributing to 

obser ved variance in the DL paradigm have their basis in 

neurophysiological 

Pizzamiglio and 

or cogniti ve variables , 

Cecchini ( 197 1 ) , Da wson 

work 

(197 2 ) 

by 

and 
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Pizzamiglio ( 1974 ) has added one further source of variance : 

Individ ual differenc es in ' psychologica l differentiation • . 

Briefly , the theory of ' psychological differentiaticn ' 

has one particular dimension of interest here , the fi e ld 

dependence/ independence continuum . This continuum of 

psychological fufictioning expresses ~hat particular aspect 

of the phencmenon in question , which can te called ' the 

degree of self- nonself segregation • (Oltman , 1980) . Wi tkin , 

Goodeno ugh and 01 tman ( 1979 ) con tended that under the 

assumption that ' fsychological differentiation ' is a broad 

organismic construct , 

differentiation (as 

greater or 

measured 

l esser amo unts of 

by the field 

dependence /independence continuum ) may manifest themselves 

in the psychological as wel l as neurophysiological domain . 

Palmer ( 1964) described the development cf lateralized 

functioning , by using the concept of differentiation in much 

the same way as Witkin and his coworkers conceptualized 

' psychological differentiation • (Cltman , Ehrlichman and Cox , 

1 977) . 

Based on this , a number of workers have i nvestigated the 

possibility of shared variance bet ween the paradigm of 

' psychologica l differentation ' and individual differenc es in 

extent of later alizaticn (01 tman et al , 1 S77) . 
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Of partic ular interest in this frame wo r k are th e findings 

of the menticned in vestigations of Fizzamiglio and Cecchnini 

( 1 9 7 1 ) , Da w son ( 19 7 2) an d P i z z am i g 1 i o ( 1 9 7 4) , who 

consistent ly found a great~r REA in DL with verbal stimuli 

in fiel d indepe ndent individuals as compared to fi eld 

dependent s ubjects. 

These and other findings (Da wson , 197 7) lead Witkin et al 

{1 979) ~o the conclusion that field independent pe r sons 

display a more d efinite left hemispher e lang ua ge 

representaticn than fi eld dependent indi viduals . 

Other personalit y descriptors such as reprEssor and 

sensitizer have recently been implicated as well in the 

frame work of lateralization studies, with sensitizers 

showing more left lateral preference and repressors 

displaying more right lateral preference (Feldman , Gross and 

Kravetz , in press) . 

The question raised in the frame work here then deals with 

the issue 

cognitive 

whether DL performance 

style , which in turn 

is perhaps a functicn of 

then might acccunt for 

indi vid ual differences in perceptual asymmetry , attenticnal 

asymmetry and other factors purFcrtedly contributing to 

diffe rential individual DL performanc e . 
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Su■■ar1 a nd Research Pur]ose 

In line with the e viden c e presented here , the only flausible 

conclusion in terms of a cogent exp lanation of REA in DL has 

to be that actual perceptual asymmetry accounts for a 

significant amo unt of variance in the DL paradigm . Whether 

this asymmetry in turn is reflective of psychological 

differentiation remains to be seen . Attentional variables 

(Treisman , 1969 ) , subject strategy (Bryden , 1980 ), 

psycholinguistic fa ctors (Studdert - Kenned y, 1 975), and 

fossibly ethers (Bryden , 1 980) may all make a significant 

contribution as well . Attempts to r elate attritute 

variables such as age , reading ability or sociceconomic 

status to lateral pr~ference in DL have been inconclusiv~ 

(Davidoff , Done and Scully , 1 98 1) and for present purposes 

these variables will be e liminated from the discussion . 

The issues addressed by the present investigations cf DL 

s ystematic e valuation of the performance thus involve 

relevant factors (1) 

in vestigated and (2 ) with 

a 

in a 

a more 

context not fre viously 

precise definition and 

increased control of tte independent variables in guestion. 

Accordingly , Experiment I was designed to e xamine the 

dimension of task difficulty in terms cf response accuracy 

and laterality . As task set , a 2 , 3 and 4 word pair (WP ) 

dichoti c ~ape was used . In order to e xercise close control 

e ver t he task difficulty var iable , t wo equivalent tapes 
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(Frer.ch and English) wer e constructed . Accurac y and 

l aterality prefer er.ce in repea ting 2, 3 and 4 WP of dichotic 

stimuli in English and French cf Anglophcne and Francophone 

subjects were teste d both in their native language (NL ) and 

non- nat i ve l anguage (OL ). 

Experiment II readdressed the question of order e ffects 

but we nt further and incl uded a cogniti ve dimension 

(s uggestion: ne ut ral , left ear cetter, right ear bette r ) and 

explor e d the possibility of an inte ra c tion bet we~n the two 

fac tors . Accur acy atd laterality of e ar preferen ce in 

repeating words on a 3 WP dichot i c stimulation task und er 

the mentioned s ugges tion and order of recall ( free , l e f t ear 

first , r ight ea r first ) were measured . 

I n Experiment III the question of shared variance bet ween 

ps yc hological diffe r entiation and DL was closely e xa mined , 

by in vestigating t he relationship bet ween cogniti ve style 

(fie l d independent vs fi e ld dependent) and laterality of ear 

pref~re nce on the same dichotic task as Expe riment II under 

the condition of ' no sugg estion , l e ft ear better , right ear 

bett er ', and as a further control grou p, ' left ear and right 

ear equally good '. 



GENERAL METHOD 

At the beginning of each of the experiments all sub jEcts 

were given the Ccren- Porac Sensory Motor Sur vey II (Porac 

and Coren , 19 81) to insure that only true right- han der:s 

participated (Subirana , 1964 ; Satz et al, 1965 ; Curry , 1967 ; 

Zurif and Bryden , 1969 ; Bryden , 1 575). 

All sub j e cts were formally tested for hearing defects 

with the aid of an audiogram er, a Grason - Stadler 17C7 

audiometer (Grason - Stadler , 1 577) . Binaural stimulation 

intensity l e ve l s were adj usted on the basis cf the 

audiom etric results via a Hewlett- Packard 350 D attenuator 

se t , to insure equal sensation levels for toth channels , 

since interaural intensity differences of only 8-1 0 db ha ve 

been r e fo rted to yield significant differences in terms of 

DL performa nce (Chocolle , 1962; Eerlin , Cullen , Hugh es, 

Be rlin , Lowe- Bell and Thompson , 1975) . !he stimulus 

materia l was present ed on a stere ophcni • tape recorder (Sony 

rc - 580 ) for al l but sub j ects r ecruiteu from local Victoria 

High Sc hools . For reasons of convenient transport , a TE AC 

A-1 08 SYNC ste reo case tte de ck was used for the High School 

Ss group . The stimulus material wa s delivered via a set of 

stere ophonic head phones (Tele phoni e s MX- 4 1/AR ) at an 

intensity of 70 db SL (Curry and Rutherford , 1967; Spreen et 

- 28 -
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al , 1970 ; Roeser , John s a!!d Price , 197 2) . Intensity le ve l s 

were calibra ted with a Bruel & Kjoer 2203 Precision Scund 

Le vel Meter ( A Scale). 

All stimulus material was re c o rded for presentaticn at 

the rate cf 2 pairs per second , with trial separa t i on in 

i nterva l s of 10 seconds (Bartz , 

Pohl , 1979 ) . 

Satz and Fennell , 1966 ; 

To excl ude the poss ibility cf a ' linguistic content 

effect ' eithe r on the left or right side , or effects du e to 

r e corder channe l s er ear phone characteristics ( Shank weiler 

and St udde rt -Kenn edy , 1967 a , t ; Studdert - Kennedy and 

Sha nk we i l er , 19 70 ; Studdert - Kenn edy , Shankweiler and 

Schulman , 1970) , the designation cf which side of the tape 

was left and which one was right , was systemat i cally varied 

across the entire subjec~ pofulation . Onl y th e correct 

repetition of the target word was counted , appro ximations 

were treated as errors . 



EXPERIMENT I 

I ntroduction 

Background 

The attempt to in vestigate 

dichotic listening technigue 

train lateralization with the 

(DL) has raised issues of 

recall strategy , order effects and attention sfan . In recent 

years several studies have locked at the guestion of 

hemispheric specialization wit h the aid of DL in bilinguals 

(i. e . Pia2za-Gordon and zatorre, 1981) . While a variety of 

stimulus parameters have been employed , no attempt has been 

made in this frame work to research the dimension of task 

difficulty in DL gualitatively , by e xploring task demand 

characteristics on stimuli in a non - native versus native 

language , as well as quantitati vely , by systematically 

varying stimulus list length. 

Nachshor. and Carmen ( 197 5) howe ver did attempt to 

i n vestigate part of the qualitati ve issue raised here by 

examining the influence of stimulu s familiarity en DL 

performanc e . They sho wed wi th conscnant -vo wel monosyllables 

as stimuli that consonants were tetter identified from the 

right ear , e xcept when familiar co nsonants in the left ear 

were paired with nor. - familiar consonants in the right ear. 

- 30 -
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Vowel identification was equal frcm both ears when tcth 

vowels iP. dichotic pairs were equally familiar or 

non- familiar . Pairing familiar vowels with non - familiar cnes 

however always led to superior identification of familiar 

vowels. Nachshon and Carmon (1 975) interpreted this result 

as showing that differential reFort accuracy from the 2 ears 

is a function of stimulus familiarity as well as language 

lateralization. curry and Rutherford (1 S67) ccntended that 

accuracy of recall in a verbal DL task is a function of the 

linguistic quality of the target word . Not only did they 

show that function words (71. 4%) were r€ported more 

accurately than semantic words (56 . 5%), which in turn were 

reported more accurat ely than nonsense words (1 9 . 1%) , but 

that the largest mean difference score between ears was for 

the nonsense words . !his finding can be interpreted as 

supporting the notion of a direct relationship between 

stimulus diffic ulty (the less familiar stimulus will tend to 

be more difficult) and a Right Ear Advantage (REA ) for 

right - handers. Bryden (1 967) independently arrived at the 

same conclusicn . 

Bakker (1 970 ) demonstrated that with mcnaural stimulation 

the re lation between ear asymmetry and task difficulty is 

not linear . His medium list length (5 digits , 4 scund 

elements) stimulus set showed the 

to the l es s difficult 4 digits , 

difficul t 6 digit , 5 sound set . 

greatest RE A as compa~ed 

3 sounds and the more 
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If we consider 01 stimuli difficult and unfamiliar , it 

woul d be r easonabl e to assume that nonsense words and verbal 

01 stimuli would b~ equivalent for the ccmpletely 

non - proficient subject . As lang uage familiarity increases , 

phonemic familiarity and semantic meaningf ulness of the 

stimulus set increases as well , hEnce results of Dl stimulus 

sets in NL and 0 1 should parallel the curry and Rutherfcrd 

(1 967) results with nonsense words , semantic words and 

function words . Ex~ressed more generall y , increasing 

lateralizaticn should occur wit h increasing task ccmplexity 

{Nachshon, 1573 ) . 

Be lated Tachi stcscoEic St udies 

When look~ng at tachistoscopic laterality studies in this 

framework , right visual field ad vantages ( RVFA ) are 

genera lly reported as being equal for both languages in 

adul t biling uals (Bar ton , Gcodglass and Shai , 1965; Kershner 

and Jeng , 1972 ; Hamer s and Lam bert , 1977 ; Walters and 

Za t or re , 1 9 7 8 ) . Since these s tudies genera lly involved 

bilinguals , i . e . persons reasonably proficient in both 

languages , they add e vidence only tc the not ion that the 

l eft hemisphere is pri marily (and equally) contributing to 

l ang uage processing of both languages in bilingual pe rsons 

(Piazza- Gordon and zatorre , 198 1). 

Silverberg , Bent in , Gaziel , 0bler and Albert (1 979 ) 

report a right visual field adv antage for three groups of 



Israeli 

stimuli . 

children with 

An observed 

Hebre w wcrds 

right visual 
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as tachistoscopic 

field advanta ge for 

English words in the same children howeve r varied as a 

function of age and foreign language proficiency, wit h elder 

and more proficient children displaying a mo r e profound 

RVFA . An actual left visual field advantage (LVFA) in 

young , non- proficient children changed to a RVFA in the 

older, more proficient subjects (Ss). 

Ben tin (1 981 ) further investigated the issue of 

p~rceptual asymmetries and difficulty cf pattern recognition 

in the frame work of tachistoscopic studies and found a 

laterality shift to the RVF with increasing language 

familiarity in 01 as well. He assessed VFAs for Hebrew and 

English words in Israeli students (a ge 12-1 3 , all right 

handers) with a basic knowledge of English (2 years ). With 

' normal ' tachistcscopic presentaticn he found a RF VA for 

Hebrew (less difficult ) and no pref~rence for English (more 

difficult ) words . However , following recognition training 

for English stimuli and blurring Hebrew stimuli the VFA 

pattern changed : no field preferen ce for Hebrew and a EVFA 

for English words . 

Even though it is tempting to use these visual field 

stimulation results for hypothesis formulation for studies 

of right versus left ad vantages in the auditory mode on DL , 

caution should be e xe rcised. One should be a ware ~hat the 
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results in tachistoscopic experimentaticn may be a f unction 

cf modality of input . In addition , all of the cited studies 

e mployed children as subjects , raising questicns of nervous 

system plasticity and farticular de velcpmental stages , and 

making a ncn - critical generalization to DL with an NL ana OL 

stimulus set with adult Ss even less desirable . 

Dichotic Studies 

Carroll (1 980) reported differing degrees of REA in English 

and Spanish bilinguals as a fun ct ion of age and tYFE of 

exposur e to the second language . When combining ear 

difference score means for three proficie ncy levels on 

English and Sfanish dichotic listening tests , he found an 

increase in ear dif fere:n ce scores as a function of 

proficiency level in bot h languages , with beginning and 

intermediate levels at . 12 in English and . 15 in Spanish , 

with an increase to . 23 for the advanced Spanish level and 

.1 6 for the advanced ELglish level . He also concluded that 

th~ second lang uage was reliatly more left hemisfhe r e 

lateralized than the native language across all proficiency 

l e vels . 

Piazza- Gordon and Zatorre (1 98 1) fcund clear and egual 

RE As for English and span ish in t wc gro ups of right- handed 

Hispanic children (mean age 9 : 6 and 13: 6} . Older children 

scored better than younger ones and sho wed t etter 

performance on Spanish than on English task sets . Ho we ver , 
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ear differences did not correlate with language prcficiEncy 

in OL , but there was a posi~ive correlaticn ( r= . 58) between 

degree of asymmetry in the two languages . REA did not 

interact with performance in 01 or NL . Result s are difficult 

to interpre t due to the mentioned confounding of 

de velopmental and laterality phEnomena . 

While results on tachistoscopic st udies do not uniformly 

show this purported relationship bet ween task diffi cu lty and 

laterality preference , underlining the hypothesis that 

language asymmetry may not be indepEndent of input modality, 

r esults of DL studies seem to pcint in the direc tion of such 

a relationship . !he e vide nce is partic ularly compell ing , 

sinc e it is based on work employing som e widely differe nt 

stimulus sets (familiar and non- familiar vo wels and 

consonants , nonsense words , s e mantic words and function 

words). Based en these results, I hypothesized that 

later aliz at ion as measure d by the late rali ty index (R- L/ Ii + L} 

(Marshall , Caplar. and Holmes , 1975 ; Birkett , 1977; Stene , 

1980) should increase with difficulty (from a 2 WP to a 4 ~P 

condition) and that a difficulty contin uum shoul d occur in 

NL as well as CL . I based this on the notion that as the 

number of WP increases , the processing capacity is greater 

for the righ t e ar for input of linguistic content. The 

interaction of precessing capacity and difficulty I 

r e asone d , should result in higher laterality index measures 

in 01 t han in NL. 



The relationship be tween language 

which should be inve r se in line 

Ru the r f ord (1 967 ) 

familiarity and 

with the Curry 

(th e higher 

familiarity/ proficiency , 

results 

the less lateralized 

performance) was investigated with 

De crem e nt Ratio (DR) (see Method) 

a measure 

between 01 

of 

and 
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REA 

and 

the 

the 

the 

NL 

l ate rality inde x and its relaticn to a language prcficiency 

score in CI. The DR score was intend~d as a measure of 

per forman c e decrement bet ween e gui valent DL word s ets in 01 

and NL and c onsti tutes the ratio of the lateralit y index in 

OL , divid e d by the late rality i nde x in NL for the egui valent 

WP cond ition . 
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Eighty volunteers , enrolled in an intensive language 

program at the University of Victoria for English and French 

respectively , partic ipated in the experiment . The grcup 

consisted of 40 francophcne students ( 20 males and 20 

females) and 40 anglophone students {20 males and 20 

females ), a l l self - professed right - handers, age range 17- 4 1 

years , with no pre vi c us experience in dichotic l i stening and 

no auditory impairments . 

Pr oce dure and 8at e rials 

The Sensory- Motor Sur vey II (Porac and Coren , 198 1) and 

audiom2tric assessment (Gr ason - Stadler , 1977) were stanoard 

as outli ned pre viously. Test fcrms were a vailable in 

English and French for the two language groups resFective ly 

(see Appendix A). Instructions gi ven in the nati ve language 

of the subject , asked Ss to recall as many ~crds as 

possible. Eng l i s h and French DL tapes were designe d tc ce 

equivalent in linguistic ccntent and le vel of difficulty , to 

exclude tne poss ibility of differences in late ralizaticn 

r esulting simply on th e basis of stimulus differences 

{Obler , Zatorre , Gallo way and Vaid , 1982). TaFES consisted 

of 16 trials , all ncuns , with a 2 WP , a 3 WP and a 4 WP 
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All 

subjects had twc practi c e trials with 2 WP stimuli and t wo 

with 3 WP stimuli. 

The order of tape presentation was varied : half of one 

langua ge group listened to the NL tape fir s t , the other half 

to the 01 tape first . At the end of the exp eriment Ss wer e 

asked to translate th9 0L words presented d uring the 0L 2 WP 

trial . Each word was read out aloud by the e xaminer , who is 

fluent in both languages . Ss were allowed 1 0 seconds per 

word . The number of words correctly defined constituted the 

Ss lang uage proficiency s core . 

The f ollowing measures were em ployed for data analysis : 

A measure of accuracy , number of words correctly r epcrted 

wit h the right ear plus number of words correctly reported 

with the left ear di vi ded by total number of words possible 

on eac h trial serie s (2 WP , 64 word s possible ; 

words possible and 4 WP , 1 28 words possible). 

3 W F , 96 

As an index of l aterality the formula R- L/R +L, first 

proposed by Koch (1 933) was used . While the iss ue of 

laterality indices has be en subjec t t o heated debate for the 

past de cade (i. e . Kuh n , 1 973 ; Marsha ll , Caplan and Holmes , 

1975; Richardsor. , 1976 ; Birkett , 1 977 ; Colbourn , 1978 ; 

Stone , 1980 ; Br yden , 1 980 ; Bryden and Sprott , 1 98 1; Eiling , 

19 8 1 ; He llige , zatkin an d ~ong , 19 8 1) cri tici sm of this 

particular index has centered en confounding be t ween 



39 

ascuracy and laterality . To insure valid use of this index 

of laterality, mean scores were inspected in each one of 

analyses unde rtaken , to insure that accuracy ranged tetween 

25% and 75%. 

To allow for the investigation of the variance uniquely 

attributable to 01 

decrement ratio (DR) 

in estimation of lateral preference , a 

bet ween the laterality index in 01 and 

NL was computed for each condition (Lat02/LatN2 , Lat03;LatN3 

and La t04/L atN 4) . 

The data we r e analyzed with Repeated Measures Analysis of 

Variance procedures (A nov88 Program , 19 75), Ne wman -Keul ' s 

post hcc comparisons , and , where appropriate , with a Pearson 

Product Moment Correlation Analysis (Nie , Hull , J enk i ns , 

Steinbrenner and Bent , 1 975 ) . 
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Re,Eort Accuracy 

Table 1 shows cverall performance a c curacy (R+L/ 1otal) in 

the s~x ( 2, 3,4 WP Native and 2 , 3 , 4 WF Other) language 

conditions. While maximum relative accuracy occurred in the 

2 WP NL condition with 62 . 83% , performance dropped only 

slightly tc 59. 14% for 3WP NL , with a substantial loss in 

the 4 WP NL with 48.08 %. As expected , relati ve performance 

acc uracy in 01 was considerably lower , with 35 . 8ij% in 2 WP , 

35 . 24% in 3 WP and 28 . 50% in 4 WP (see Fig . 1). 

Relative acc uracy (A) in the 01 2 WP, OL 3 WP and OL 4 WP 

condition correlated significantly with 'Vertal Score ' 

(VScor e ), the measure of language proficiency {C2A with 

VScore , r= . 3490 (p < . 00 1), 03A with VScore , r= . 5529 (p 

<.000 1) and 04A with VScore , r= . 5149 (p <. 000 1)} . A 

B~peated Measures Analysis of Variance (see Table 2) on the 

accuracy scores with t wo within factors , a l anguage factcr 

(native vers us other ) with 2 levels , and a Word Pair factor 

(2, 3, 4 WP ) with 3 l e vels , yield ed a highly significant 

language effect (P< . 000000 1), a highly significant Word 

Pair e ff e ct ( p < . 0 0 0 0 0 0 1 ) , as we 11 a s a hi g h 1 y sign i f i cant 

interaction effect tetween the 2 main effects (p< . 000000 1) 

(see Fig .1). 
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TABLE 1: Means on Selected Variables in Experiment I, N=80 

WORD PA IRS 

2 3 4 

A 0. 628 A 0.591 A 0. 480 
LAT 0. 209 LAT 0.301 LAT 0.316 

REART 24.175 REART 36.587 REART 40. 325 
LEART 16.037 LEART 20.187 LEART 21. 225 

D 8.13i D 16.400 D 19. 100 

A 0.358 A 0.352 A 0.285 

LAT 0.376 LAT 0.478 LAT 0.503 

REART 15.750 REART 25.050 REART 27.400 

LEART 7 .187 LEART 8.787 LEART 9.087 

D 8.562 D 16.26, D 18. 312 

A = ACCURACY LAT = LATERALITY 
REART = RIGHT TOTAL LEART = LEFT TOTAL 

D = REART - LEART 

.ts 
...... 



TABLE 2: Repeated Measures Analysis on Percentage Accuracy Scores N=80 

LABELS: 

SOURCE OF ss MS F p 

SUBJ 79 15250. 14 

LANGUAGE 1 66129.08 66129 .08 729.542 < o. 000001 
ERROR 79 7160.92 90.64 

WORD PAIR 2 10956. 62 5478.31 165.923 < o. 000001 
ERROR 158 ' 5216 . 72 33.02 " 

LANGUAGE BY WORD PAIR 2 1079. 45 539.72 27.398 <O. 000001 
ERROR 158 3112. 55 19.70 

""' I\.) 
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FIGURE 1 :PERCENTAGE ACCURACY AS A FUNCTION OF LANGUAGE ANO 



Indi vidual post-hoc ccmparisons 
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between cells using 

Newman -Keul ' s proced ur e (see Tatle 3) were in the e xpected 

direct~on and sho wed significant diff erer.ce s t et ween all 

c e lls wi th th e EXCt ption of 2 WP CL with 3 WP CL . 
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TABLE 3: Post-hoc Tests on Accuracy Scores (A), Experiment I 

NL 
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Significant corre lations bet ween accuracy and lat erality 

i ndices raise the possibility of distcrtion of r esults of 

lateral prefe re nee measures (i. e . St one , 

personal commun icaticn , 1982) . 

1 980 , Hisccck , 

When computing ccllapsed means across all three nati ve 

language ccnditions , mean a ccur acy and laterality yielded a 

Pearson r= - . 3 146 (p< . 002), which means that approximately 

9% of the variance is actually shared . In the case of the 

other langu age , mean acc urac y and laterality did no t show 

any significant correlation (r= . 03 7 5 , p> . 3). 

Table 1 sho ws the means of laterality indi ces in all 6 

conditions , with the smallest index of La tN2= . £09 , 

increasing to LatN3= .3 01, and LatN 4= . 316 . 'Ihe laterality 

indices increase dramatically in the ether language , with 

Lat02= . 376 , Lat03= . 478 a nd Lat04= . 503 (see Fig . 2). 

When looking at indiv idual sub j ects , the o v erall 

percentages of right lateral preference ( a laterality ind ex 

of >Oto +1. 0 ) the N2 condition sho wed 96% right preference , 

N3= 91%, N4= 89% , 02= 93% , 03 = 95~ and 04=94 %, a very 

frofound RE A f or all subjects across all c onditions . 

A Repeated Measures Analysis of Varianc e (see Iatle 4) 



TABLE 4: Repeated Measures Analysis on Laterality Scores N=80 

LABELS: 

SOURCE OF ss MS F 

SUBJ 79 135282.39 

LANGUAGE 1 37594.80 37594.80 52.053 
ERROR 79 57056.53 722.23 

WORD PAIR 2 12432.60 6216.30 19.484 
ERROR 158 50408.40 319.04 

LANGUAGE BY WORD PAIR 2 87.24 43.62 0. 142 
ERROR 158 48390.43 306.27 

p 

< 0. 000001 

< 0.000001 

< 0.867394 

""' -...J 
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F1GURE 2 : LATERALITY INDEX AS A FUNCTION OF LANGUAGE AN O W 
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on the laterality scores with the same d~sign as in the case 

of the accuracy scores (2X3 within , with alpha level set at 

. 05= (1-(1 -alpha ' ) *2=0.0225 , since this constit ut ed a second 

analys~s of variance procedure en the same data , yielded a 

highly significant result for language ( p< . 000000 1) and for 

Word Pair (p < . 0000001 ) . No interaction ef fect was 

ascertainatle . 

Individual fost- hoc comparisons bet ween cells emplo ying 

Ne wman - Ke ul ' s procedure (see Table 5 ) showed significant 

differences bet ween the majority of cells on the laterality 

indices , with the e xception of latN3 with LatN4 , LatN3 with 

Lat02 , LatN4 wit h Lat0 2 , and Lat03 with Lat04. 
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TABLE 5: Post-hoc Tests on Laterality Scores (LAT), Experiment I 
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LateralitI gDQ Language Proficienci 

Fig . 3 shows laterality scores in 2, 3 and 4 WP of the 

other language as a functicn cf language proficiency 

(VScore), arbitrarily divided at the 50th percentile into 

low (less proficient ) and high (more proficient), to allow a 

comparison of results cbt ained here with the Carroll ( 1980) 

findings. While no significant effect (ANOVA) was found , 

the trend towards lcwer laterality scores as a function of 

higher proficiency in the 3 and 4 WP condition is clearly 

visible in Fig. 3. No such difference appears to exist in 

the 2 WP condition. 

When looking only at the variance in laterality sccres 

uniquel y attributatle to the other language condition , by 

dividing the laterality 

condition r espectively 

' native ' 2, 3 and 4 

s cores of the •other ' 2, 3 and 4 WP 

by the laterality score of the 

WP (Lat02/LatN2, LatC3/LatN3 and 

Lat04/LatN4 ), the resultant decrement ratio (DR ) score 

presents the mentioned trend towards lo wer laterality scores 

as a function of higher proficiency much more drastically 

(ANOVA, VScore, high/low , p < . 008). The effect is 

farticularly marked in the case of the 3 WP (see Fig . 4). 

The more appropriate correlational analysis cf this data 

yielded as expected negati ve ccrrelaticns between DB score 

and VScore (the higher the decrement sccre between ether and 

native language , the lower the language proficiency in the 
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other lang uag€) , with the cor relaticn of the DR scci e in the 

2 WP condition a l most reaching signif icance (r= - . 17 25 , p 

< . 06) and a high l y s~gn i fi cant result in the case of 3 WP 

(r= - . 3 466 , p < . 00 1) and a result of • no significance ' with 

4 WP (r = -. 08 , p >. 2 ) . 
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Discus sion 

The results cf the Repeated Measures Analysis of Variance 

on the accuracy scor~s are very clear , as t he analysis 

yielded high significance levels . Decreasing relative 

accuracy across the 2 , 3 and 4 WP conditions can be 

interpreted as being r efl e ctiv e of increasing use or overuse 

of available processing capacity . Even though the difference 

t etween accuracy in the 2 WP and 3 WF native condition is 

significant , the relatively small drop in percentage pcints 

(3 . 69%) makes the observed significance a likely consequence 

of th e r e lative ly large number of Ss used , while the drop of 

10 . 6% from 3 to 4 WP appears to be a sutstantial decrease. 

When e xamining Fig . 1, it b eccmes apparent that the decrease 

in accuracy shows parallel elements in the t wo languages , 

the highly significant difference tet ween the two lang uages 

is illustrated as well . 

The observed interaction effect between language and WP 

factor is most likely attributable to baseline differences 

in the 2 WP conditions with 62 . 83% in the native and 35 . 84% 

in the other language. While the drop to 4 WP accuracy is 

significant in both languages , the ccmparati ve ly smaller 

drop iL OL from 3 to 4 WP {6 .7 4% as compared to the 10 . 06% 

in NL ) is like ly to be reflective cf lo wer baseline 

performance in OL and probably e xplains the observed 

interaction e ffect . 
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The high correlati on bet ween ac curacy scores in OL and 

VScore measures underlines the validity of the l anguage 

froficienc y sc ore in this context . 

The obser ved laterality scores 

diff ic ult 

between 

to i nterpr e t . The small 

accuracy and laterali t y 

raise the possibility of 

are somewhat more 

negative cor:r e la ticn 

scori?s in the native 

a small dis t ortion language 

laterality sccrE:s i n the native condition , i . e . 

of 

high 

acc urac y c ould yield lower laterality scor es . Howe ver , s i nce 

significance levels of the Repeated Me asures Analysis of 

Variance are quite marked , the possibility of significant 

contamination , particularly in v ie w of the small amount of 

varian ce shar ed (9% ) , appears ver y smal l. Again , results of 

the ANO VA frocedures are very clear : a very marked language 

effect and a very 

i nterac tion ef f e c t 

frofound WP eff~ct. 

is reflective of 

The absence of an 

virtual parallel 

increas e in l aterality indices in the t wo language 

conditions (see Fi g.2). 

Curry and Rutherford (1 967 ) she wed t hat REA t e nded t o 

i ncr ease as a function of q ualitative diffic ulty , with 

s mallest REAs observed with function words and the la r gest 

REA obser ved with ncnsense words . Hiscoc k and Kin sbourne 

(1980) and Br yde n and Allard (1 98 1) ascertained that the RE A 

in DL increases as well as a func tion of guantitative 

difficul ty , namel y with larger REAs for lcnge r stimulus list 
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lengths . The findings described here would paral l el these 

resul t s with t wo sources of va riance , a sourc e of 

quantitati ve difficulty (Word Pair fac tor from 2 to 4) and a 

qualitative factor (Language , nati ve vers us other) . Taken 

together, these t wo factors may be reflec ti ve of t wo 

different modes of processing of linguistic stimuli , a 

phonemic mode and a semantic mode. Phonemic and semantic 

decoding sho uld ordinarily be phasic sequential , since 

semantic processing becomes possible cnly after a certain 

degr ee of phonemic processing is acc omplished . Sinc e 

phonemic dec oding wc u ld appear to be more e xc lusi v ely a 

tasic lingui stic process , it wo u ld net be unreasonatle to 

assume that mainly linguistic processors of the left 

hemisphere are involved . Semantic decoding , on the o t her 

hand , c ould invol ve other systems , s uch as ' emotional tone 

decoders •, processing of ling uistic q uality etc ., 

concei vably processes which could involve to a l arger degree 

both hemispheres. Assuming then a finite processing 

capacity of the t wc ears under dichotic condi tions , it would 

be reasonabl e to ass ume that availatle capacity is used to a 

larger degree for phonemic processing in the other lang uage 

as compared to the nati ve language due tc phonemic no velty , 

leav ing less ' space ' fer semantic processing. T:he relatively 

greater balance of phonemi c activity would inv o lve primarily 

left hemisphere processes , as refle cted by higher laterality 

indices in the other language. Con versely , when increasing 
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the ' load ' quantitatively , more available processing 

capacity has to be used for phonemic decoding , leaving l ess 

room for semantic processing and again yielding increasingly 

higher l aterality indices from 2 WP to 4 WP. 

Furthermore , this model would predict a decrease in the 

magnitude of observed laterality indices with an increase in 

language proficiency . Fig . 3 and 4 appear to supfort this 

contention. 

Due to the novelty cf research investigating task demand 

c hara cteristics in Dl q uantitatively and qualitatively , the 

speculativ e nature of this mcdel has to be e mphasized . 

However , recent findings by Tzavaras , Kaprinis and Gatzcyas 

(1 981), who reported a greater REA in illiterate sutjects 

than educated control subjects for language s timuli in Dl , 

would lend f urther support to the approach froposed here. 

It should be mentioned though that t he Carroll (1 980) 

r ~sults are in direct conflict with my findings, since it 

was reported that observed REA increased as a functicn of 

language competence , 

larger REAs than 

with the more competent ss sho wing 

the less comfetent Ss . Inadequate 

description of employed stimulus material , sutject 

characteristics and data obtained, combined with the use of 

simple ear difference scores as an inde x cf late rality , 

which could confound results with acc uracy, makes a 

comparison to the data obtainEd her ~ difficult . His 



59 

finding , however , cf more left lateralization of the other 

language as compared to the native o ne , is i n agreement with 

the results presented here . The increase in lateralization 

as a function of proficiency was not significant and may 

well hav e been confounded by performance accuracy . 

The Piazza-Gordon and Zatorre (1 981) results of no 

corre lation between language proficiency in OL might be 

related to the use of children as Ss , where issues of 

c entral ner vous system immaturity make a comparison to adult 

performancE diffic ult . 

The direct contradiction of findings here and these 

obtai~ed with the use cf tac histosccpes ( i . e . Sil verberg et 

al , 1979; Bentin , 198 1), where RVFA increased with 

increasing other language proficiency, might ha ve its causes 

in the additional step of lexeme decoding , i . e . might be 

attributable to the processing mode rather than rctust 

laterality phenomena . It is apparent that the issues are 

far from being resolved ; the findings obtained here 

underline the impcrtanc~ of a multidimensional approach to 

laterality measures , with particular attenticn to stimulus 

characteristics as well as mode of decoding. 

While careful replication and more r esearch in vestigating 

the variables in qu~stion is needed , the assumpticn cf 

sequential phased phonemic and semantic proc essing appears 

to ha ve considerable heuristic v alue on the basis of the 
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Althou gh definite conclusions would be 

premature at this point , this assumption may ha ve its major 

utility in providing guidance for further research . 

While then the magnitude of obser ved laterality effects 

appears to be a function of the demand characteristics of 

the specific lang uage set empl oyed , modification of task 

demands in terms of subject strategy may ser ve tc shed 

further light on the variance invol ved in DL performance. 1o 

undertake a systematic investigation of s uch strategy 

effects , Experiment II was designed . 



EIFEBHIENT II 

Introduction 

In the study of perceptual asymreetry in general , and DL in 

r:articular , we are confronted with a certain amount of 

unexplained variability. Since we are dealing with a live 

mechanism , the scur ce of this variability cannot be un i tary 

and is l ikely to in vol ve a whole array of factors (Br yd en , 

1980). 

In this experiment 

which such factors 

play a role ir. DL . 

concern was focused on the extent to 

as attenticna l and strategy variatles 

Research to date addressing this 

particul ar guestion has concentrated on t wo 

Division of attention , and (2) Order 

determinants of laterality . 

aspects: (1 ) 

cf report as 

One of the early attempts of investigating •su t ject 

attention • was underta ken by Mcray (1 959). He e mployed a 

t~chnig ue fi rst introduced by Cherry (1 953 ), which reguires 

a subject to repea t aloud a dichotically presented 

continuous message , while listening -cc it . Moray (1 959) 

conclud~d that when a subject direct s his attenticn to the 

reception of a message from one ear and does not attend to 

the other , little of the unattended message is able to 

penetrate what he called a ' perceptual block ' . Wh~le this 

- 6 1 -
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finding has been modified considerably , the attended ear has 

consistently been shown to be more accuratel y reported than 

the unattended one (see subsequent detail ed discussicn) . 

While this technique of ' shade wing ' has been used 

extensi ve ly (i. e. Treisman , 1964 a , b,, 1969), Booktinder and 

Osman (1979, p . 5 12 ) outlined its difficulties : ( 1) ' The 

task requires the s ubj ect to distinguish between the inputs , 

thus forcing the subject to attend to one e ar; ( 2 ) 'Ihe 

subject must give continuous responses to each item 

presented ; ( 3 ) Each response is dependent on the specific 

verbal item presented , with the response being made usually 

after se veral other items ha ve been presented '. 

Particularly the last point is of import , 

present a possible source of contamination . 

since it may 

Br yd en ( 1S7 1) 

showed that attended items , unlike unattended ones are lost 

through verbal er processing interference, the very 

interference being produced by shadcwing . In orde r to keep 

this interference effect to a minimum in attention- tyFe DL 

experiments , report after e very trial set (i . e . Bartz e t al , 

1967) would appear to be the method of choice for the 

in vestigation of subject strategy with such task demand 

characteristics . 

Using an attentional paradigm , Bookbinder and Osman 

( 1979 ) con eluded from their in ve stiga tions that task 

Fe rformance is dependent on the amount of frocessing 

capacity , or, as they phrased it • resource allocated to the 
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primary ear • . The implicit assumption here is that there is 

a central sou rce of limited capacity which is allocatable in 

a varie ty of ways , depending on the particular strategy 

employed by the individual subject . !his model of ' capacity 

sharing ' was put forth by Kahneman in 1973 and is applicable 

to a variet y of different mental activities . 

It is commonly accepted (e . g . Bryden , 1969 ) that 

competition between simultaneously arriving inputs is to th 

necessary and sufficient for the laterality effect to occur. 

Spellacy and Blumstein (1970 a ) felt that in additicn to 

hemispheric specialization , a non - sFecific subject- attention 

factor might exist, which would serve to enhance the degree 

of lateralization to a particular ear . 

Abe and Aiba ( 197 6) investigated the 

attend~d and unattended verbal materials in 

processing of 

DL and fcund 

that when each of the two attenticn conditions is taken 

separately (i. e . attend to right ear only , left ear 

unattended ; attend to left ear only , unattended right ear) , 

overall recall from the attended ear is better for a ' right 

ear attend ' group , while recall from the unattended ear is 

better for the ' left ear attend ' group . They concluded that 

the right ear advantage is observable in attended as well as 

unattended ear . Similar results were obtained ty Mainka and 

Hoerman (1 971) when ccmFaring a ' di vid~d attention 

condition ' (free recall ) with a fo cused att~ntion condition 

(' pay attention only to the right ear vs pay attention only 
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to the left ear '). The REA observed in the divided attention 

condition was shown tc reeccur in the focused attenticn 

condition; predictatly , overall prcducticn increased , since 

right side only s ubjects are compared with left side cnly 

subjects . The intriguing part cf this particular e xperiment 

is the fact that the stimulus material did not ccnsi st of 

the customari ly employed digits er vo w8ls and consonant s , 

but rather of 2 syll able (4- 5 l etter ) German nc un pairs with 

concrete content , which underscores the robustness of the 

observed phenomenon . The Ss in guestion were native German 

speakers . 

If , as Mewhort , Thie and Birkenmayer (1 971) stated , the 

attentional component ought to be considered as an acti ve 

aspect of central processing rather than a simFl e s witc h or 

filt er , ~hen perhaps the role c f veluntary attenti onal 

control should be investigated more closely. 

arising from this discussion is to what 

attention pr ocesses c ould account for some of 

The question 

e xtent these 

the obser ved 

variance in ear ad vant age . In the context of this present 

experiment , could a dichotically nai ve subject pop ulation be 

susceptible to a s uggestion concerning normal ear advantage? 

' Encoding material , switching attention and sustaining 

materia l all reguire processing capacity , but the capacity 

available is l imited and must t e shared among tasks ' 

(Mewhort et al , 1971, p . 125) . 'Ihe issue is wh ethe r such 

processing capacity allocation can be a voluntary process 



and be susceptible to 

whether strategy effects 

performance . 
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examiner supplied s uggesticn er 

of this nature play no rcle in DL 

A second large source of variability is introduced by the 

so - called • ear crder effect ' or Broadbent effect , mention ed 

in the introduction. Broadbent (1 954 , 1956 ) she wed that 

when 2 different sets of three digits are presented 

simultaneously , Ss tend to report first all the digits heard 

on the right side , th en all the digits heard on the left 

side. 

Though this effec t has been replicated numerous times and 

appears to be robust (i. e . Inglis , 1962 b ; Bryden , 1 962 , 

1963 ; Satz et al 1965 ; Bartz et al , 1967 ; Cooper , Ache nbach , 

Satz a n d Le v y , 

reported . Carr 

1967), 

( 1969) 

some conflicting results hav e teen 

ascertained that in spite of these 

earlier findings , he was unable tc obtain a statis~ically 

significant order effect , and Arenberg , Surwillo , Gelbart 

and Gold (1 972) found that the incidence of the Broadtent 

effect i s high in some subjects and does not occu r in others 

at all. 

Actual manip ulation of this • crder effect ' has yielded 

the fol l o wing net result : More responses were correctly 

recall~d per subject from the channel r eported first than 

the channel reported second , regardless of which ear the 

stimulus material enter ed (Ccq;er et al , 1967). 

Instructions as to which ear to report first were deli vered 



immediately before each trial , 

of digits . 

Gerber and Goldman (1 97 1) 

function of three different 
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stimulus mate rial consisted 

systematically explcred the 

re~ort strategies on ear 

preferenc e for dichotically presented consonant pairs with a 

free recall conditicn (sub jects r eported stimuli in any 

crder) , ordered before (subjects wer e instructed which ear 

to r eport first prier to th e presentation of stimuli ) and 

orderEd after (subjects were instructed which ear to report 

first after the presentation of stimuli) . Frcm their 

findings they concluded (1) ' that the right ear is e qually 

efficient in all three reporting conditions , (2 ) that the 

immediate channel is more accurately reported than is the 

delayed channel in all three conditions , (3) that the right 

ear has a greater percentage of correct responses en the 

immediate channel in all three reporting conditions than 

does the left ear and (4) that the right ear has a greater 

percentage of correct respcnses en the delayed channel in 

the two ordered conditions • (Gerter and Goldman , 1971 , 

p . 11 65). 

Incorporating attentional strategies and ord er effect 

variables into a single experiment , Eryden (1971) instructed 

subjects to attend to the material in one ear (right/left 

attention effect) and to either report the attended items 

first or to gi ve the unattended items first (order effect ) . 

Again , the attended ear was found tc be more accurately 
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r e porte d than the unattended ear . Furthermore , an 

i nteraction e ffec t t etween Order cf Repcrt X Ear Attend ed 

was asc ertainabl e wit h those Ss attending to the l e ft ear 

being much mere accurate using the •unattended ear first • 

order t han those subjects atte nding to the righ t ear . 

Conve rsely , Bryden (1 971) showed little differen c e in 

performance between ' att ending to th e left ear ' grc uF and 

•attending to the right ea r ' group for the •attended ear 

first ' condition . 

Sev~ral questions arise from these finding s in the 

literature : ( 1) Is an ' order of re port ' e ff ect 

ascertainabl e with stimulus set which is opt i mally close to 

a ttention s pan limits? (2) If the previously report ed crder 

effect (Cooper et al , 196 7; Ge rbe r and Goldman , 197 1; 

Bryden , 197 1) does occur , will the ove rall accuracy chang e ? 

(3) Can vol untary a ttentional strat egies account for so me cf 

th e var iance obser ved in the sense that a dichotically nai ve 

subject pop ulation i s suscepti tle to the out lined 

suggestion effect? ( 4) Is there a possible inte raction 

between Order of Report X Suggestion? 

To supply ans wers to these questions , the follcwin g 

experiment was designed . 
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~_!!Qj~£ t § 

Two- hundred and sixteen volunteers , (1 08 males , 108 fe males) 

half of them High Scheel st udents at Mo unt Douglas High 

School and Victoria senior High School in Vic toria , B. C. 

t etween the ages of 16-1 9 years, the other half su bjects 

recruited with the help cf an ad vertisement placed in a 

local newspaper , age range 17- 35 years , participated. An 

age limit was imposed to exclude the possibility of result 

contamination , since age has previously been she wn to 

account for a significant amount cf variance in DL (i . e. 

Cair d , 1965; Craik , 1965). All Ss were self - i:rofessed 

right - handers , with no auditory impairments and no previous 

experience with DL . 

Pr oce durt and lat erials 

The Sensory - Motor S ur vey II (Pcrac and Coren , 198 1) and 

audi ometric assessment (Grason- Stadler , 

standard , as outl ined prev iously. 

1977) were again 

Stimul us material 

consisted of tas k set sho wn in Experiment I to optimize 

accuracy and number of words recalled and consisted of 

English nouns , 3 - 6 letters in length , with 4 practice sets 

(two 2 WP and two 3 i-lP ) and 16 test sets (see Appendix A) . 

Tape recorded instructions asked Ss to recall as many 

words as possible (' you are going to hear some words , which 

ar e going to come into both ears . Each time you will hear 3 
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sets of words . After each wo rd set , I would lik e ycu to 

repeat aloud as mar.y words as you can remember ' ) . Reccrded 

instructions then ccntained cne of three possible 

suggest i ons : no suggestion made (NS ), a left ear suggestion 

(' research has shown that words presented ~o the left ear 

are more easily heard and reported ', LES) and a right ear 

suggestion (' research has shown that words presented tc the 

right ear are more easily heard and re ported • , RES) . The 

three le vels of order of recall factor , which follcwed 

general instructions and suggesticn , were either 

instructions as to order (free recall , FR), (2 ) 

first all the words you heard with the left ear , 

{ 1) no 

' r e Fort 

then all 

the words you heard with the right ear for each trial ' (left 

ear recall , IE R) , or (3 ) ' report first all th e words you 

heard with the right ear and then a ll the words you heard 

with the left ear for each trial ' (right ear recall , RER ) . 

subjects participated in one cf the 9 (3X3) conditions 

only , N=24 in each group . 

The data were analyzed with a 3X3 Multivariate Analysis 

of Variance {Clyde , 1969 ; Harris , 19 75 ) with accuracy (A, 

Right +Left/1otal) and the previously cutlined inde x of 

laterality (LAT , Right-Left; Right+Left ) as dependent 

variables . 
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Table 6 shows mean scores for the 2 1 6 Ss on accuracy , 

laterality and the me a n raw data for right ear total , left 

e ar t o t al and a diffe renc E score cf R-L . Accuracy rang e d 

from a low of 52 .1 ~ in the Neutral Suggestio n Right Ear 

Orde r group to a high of 56 . 8% in the Left Suggestion 

Ne utral Ear Order group , a total range of cnl y 4 . 7 

pe rce n t age points . Laterality indi c es in turn ranged frcm a 

high of 0 . 36 1 in the Ne utral Suggestion Right Ear Order 

Condition t o a low of - 0 . 18 1 in the Neutral Suggestion Le ft 

Ear Order Condition (range =C . 542 , 

possible range of 2 . 0) . 

in a theoretically 

A multi variate anal ysis of varian c e with 2 fa ctor:: (a 

sugge stion factor with 3 le vels and an order factor with 3 

l e vels) , with a c curacy and 1 at erali ty as dependent 

v ariables , yiel ded a significant r e s ul t fer th e ord e r fa ctor 

(p <. 01 ) and a r esult of • no signific anc e ' either for the 

sugge stion or the sugg e stion - by - order interac tion factor 

(see Table 7) . 

Th e uni variatE tests on the ord e r factor showed a highly 

significant result for laterality (p <. 000 1) and ' no 

significance ' ( p >. 5) for acc ura c y . Fercen tage varianc e 

accounted for b y the late rality index under the order fa c tcr 

was 36 . 76% . 
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TABLE 6: Means on Selected Variables in Experiment II, N=216 (24/cell) 

FR 

A 0. 534 
LAT 0.128 

NS REART 28.625 
LEART 22.667 

0 5.958 

A 0.568 
LES LAT 0.087 

REART 29.542 
LEART 24.958 

0 4. 583 

A 0.538 
RES LAT 0.082 

REART 28.208 
LEART 23. 417 

0 4.792 

ORDER 

LER 

A 0.524 
LAT -0.181 

REART 21.167 
LEART 29 . 167 

D -8. 000 . 

A 0.535 
LAT -0. 098 

REART 22.708 
LEART 28.667 

D -5.958 

A 0.538 
LAT -0.106 

REART 23.125 
LEART 28.542 

0 -5.417 

A ACCURACY 
LAT LATERALITY 

REART RIGHT TOTAL 
LEART LEFT TOTAL 

D REART - LEART 

RER 

A 0.521 
LAT 0.361 

REART 33.625 
LEART 16.375 

0 17.250 

A 0.549 
LAT 0.284 

REART 33.708 
LEART 19.042 

0 14.667 

A 0.529 
LAT 0.309 

REART 33 . 000 
LEART 17 . 792 

D 15. 208 

-.J 
I-' 



TAGLE 7: Multivariate Analysis of Variance (3x3), Experiment JI, N=216 

I. EFFECTS . . ORDER 

MUTIVAR IATE TESTS OF SIGNIFICANCE 
TEST NAME VALUE APPROX F. HYPOTH.OF ERROR OF p 
WILKS . 6257 4 27.20921 4.00 412.00 <0.01 

UNIVARIATE F-TESTS WITH (2,207) O.F. 
VARIABLE. HYPOTH.SS ERROR SS HYPOTH.MS ERROR MS F p 
LAT 7.16572 12.32569 3.58286 . 05954 60. 17122 <. 001 
A .00908 1. 38925 . 00454 .00671 . 67642 <. 510 

11. EFFECTS .. SUGGESTI ON 

MULTIVARIATE TESTS OF SIGNIFICANCE 
TEST NAME VALUE APPROX.F I\YPOTH.OF ERROR OF p 

WILKS .98439 . 81320 4. 00 412.00 < .517 

UNIVARIATE F-TESTS WITH (2 ,207) O.F. 
VARIABLE HYPOTH. SS ERROR SS HYPOTH .MS ERROR MS F p 
LAT .00468 12.32569 .00244 . 05954 .04095 <.960 
A . 2190 1.38925 . 01095 . 00671 1. 63121 <. 198 

111. EFFECTS .. SUGGESTION BY ORDER 

MULTIVARIATE TESTS OF SIGN IFI CANCE 
TEST NAME VALUE APPROX .F HYPOTH. OF ERROR OF p 
WILKS .97932 . 54095 8.00 412.00 <.826 

UN IVARIATE F-TESTS WITH (4,207) O.F. 
VARIABLE HYPOTH .SS ERROR SS HYPOTH.MS ERROR MS F p 
LAT . 19839 12.32569 . 04960 . 05954 .83294 <.506 
A .00731 1. 38925 .00183 .00671 .27223 <.896 

j:j 
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Tests for a possible sex effect (Male/ Female) and age 

effect (High School versus General Fopulation ) yielded a ' no 

difference • result ; for ~he purposes cf the MANOVA , groups 

were hence ccl lapsed across sex and age. 

To test for possible 

laterality confounding , 

distortion due to accuracy and 

a Pearson r correlation was 

performed . Accuracy and 

non - significant correlaticn 

0 . 6% of the variance shared . 

laterality 

(r= - 0.0787 , 

showed 

F >. 1 2) , 

a small , 

with only 

When ccmparing right ear performance with l e ft ear 

performance as a function of order cf report (collapsed 

across the three suggestion conditions , see Fig . 5 ) , the 

right e ar performance in the FR condition is similar to the 

left ear i;erformance in the LER condition , and left ear 

performance in the FR condition is not significantly 

different from right ear performance in the LEB condition. 

The statistical post- hoc comparison between FR and RER 

yields a significantly l::etter result ( p < . 005) for the right 

ear in the RER , while the left ear is significantly worse 

compared to the FR condi tion (p <. 0 05) . In ct her wc rds , 

while performance increment in the right ear is at the 

expense of the lef t ear , o verall accuracy is not 

significantly different from the FR condition . 
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The comrariscn of ear performance between LER and RER is 

in the expected direction: While the right ear of the BEE is 

significantly better than the left ear of the LER ( f < . 005), 

the left ea r of the RER is significantly worse than the 

right ear of the LER (p < . 005), as graphically demcnstrated 

in Fig . 5 . 

Thus a l though accuracy is maintained at the same l e vel in 

all three conditions , r e l ati ve ear per formance changes as a 

function of ordered r ecall . 
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FIGURE 5: RIGHT AND LEFT EAR MEAN ACCURACY SCORES COLLAPSED 

ACROSS THE 3 LEVELS OF THE SUGGESTION FACTOR 
(CONFIDENCE INTERVALS DISPLAYED) 
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Discussion 

Results of the multivariate analysis of variance were 

clear ; while there was a marked difference on laterality 

scores as a f unction of order of report , no differen c e for 

the suggesti on factor or interaction factor was 

ascertainable . 

The significant resul t on the ' Order of Repc rt ' condition 

r eplicates earlier work (i. e . Satz et al , 1965 ; Cooper et 

al , 1967 ; Bartz et al , 1967) and gives further credence to 

the assertion that memory and attentional factors are 

in vol v~d in DL performance , particularly in light of the 

fact that performance accuracy wa s not significantly 

different across the three order of repc~t conditions. 

It would appear th en that we are dealing wit h a finite 

amount of processing capacity for the two ea r s combined , 

which is allocatable as a function of s tra teg y , in this case 

by the examiner - induced order of report strategy . 

The ass ertion that there is a finit e amount of pro c essing 

capacity b ecomes particularly apparent when comparing raw 

scores of right and le ft ear perform ance in the three crder 

conditions (see Fig. 5) . Since multiple post-hoc 

comparison s were performed on ra w right ear and left ear 

scores , true significance l e vels may ce lower than reported 

here ; how eve r, since mar ked differences eme rged for all 
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groups ( p < . 005 in each case}, alpha level inflaticn wculd 

appear to be cf little ccncern . Tho ugh performance accu~acy 

r emained stable , the resource allccated to 

ear varied consi derably and significantly. 

the indi vidual 

Parti c ularly 

intriguing is the i nverse identical ferformance of right and 

left ear in the FR and the l eft and right ear in the LER 

condition . Apparently subjects are able to r e verse the 

ordinarily observed right ear 

' natural strategy ', i.e. 

examiner induced no strat egy. 

advantage simply by reversing 

the condition in which the 

On the other hand , in the RER condition, the r i ght ear 

performance was significantly better than the right ear 

performance in FR or the left ear in LER , tut this 

performance increment took place at the expense of the left 

ear . 

Satz et al (1 965} reported findings of a similar nature , 

however their results reached significance only for the 

comparison of the t wo ' immediate ears • ( left ear in LER and 

right ear in RER } but fa~led to sho w signific ance for the 

two ' delayed ears • (right ear in LER and left ear in RER ). 

Direct comfariscn runs into f urther difficulty , since Satz 

et al ( 1965) did not emfloy a ccntrcl group (no order of 

r eport instructions} and for purposes of ear performance 

comparison percent error scores were used . 
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The implications of my findings for c linica l use of the 

DL techniqe may indeed be considerable , s i nce subject 

determined stra tegy may s ignificantly alter results and may 

r ender findings invalid for :he original fUrpose , mainly to 

test for presence or absence of pathognomonic signs and to 

de~ermine language lateralization . 

On the basis of results ol:tained here, it iight te 

advisable to reconsider the clinical use of DL in its 

prese nt form . A more profitable approach may te tc measu re 

patient performance on DL with three differen~ task sets 

(FR , LER , RER) and to compare per forman ce of the right ear 

(BER ) with the left ear (LER). The FR condition would serve 

as practice and control condition . A s ystematic 

investigation of this procedure is presently in prcgress 

(Mohr and Costa , in freparation). 

Re sul ts on the suggestion factor were very surprising in 

light of these findings , since sutject strategy afpears to 

play such a major rcle in the frame work of the order 

variable . Two pla usible e xplanations for the atsence of 

significant differences emerge : 

(1) The suggestion was not strong encugh and hence was 

largely ignored . Whil e a cogent arg ument co uld be made to 

support this point cf view, it is diffic ult to adeq uat~ly 

strengthen the suggestion effect, without virtually 

demanding crdered recall , or by using an attentional model , 
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a project alr€ady aptly unde~taken ty Eryden (1971), Hiscock 

a n d Bergstrom (1 982 ) and others . 

While this line of argument does net refute the lack of 

strength hypothesis , it does allo w for consideration cf an 

alternativ e explanation : 

( 2) The suggestion effect was cancelled on the basis of 

equal group participation of subjects susceptible to the 

effect in one direction and a s e cond group in the opposite 

direction , effectively cancelling €ach other cut . 

A l ikely discriminator for s uch group membership might be 

fitld dependence/ independence , since FD ' s are known to 

lateralize l ess than their FID co un terparts in a ne utral DL 

condition (Pi2zamiglio and Cecchini , 1971 ; Dawson , 1972 ; 

Pizzamiglio , 1974 ) and may be more susceptible to s uggestion 

on the tasis of relatively higher dependence on 

environmental cues . 

In order to test this hypothesis , which would supply at 

l e ast a partial e xplanation as to why a result of ' no 

difference • was found for the s uggestion factor , Experime nt 

III wa s designed. 



EXPERIMENT III 

Introduction 

In recent years many studies investigated individual 

difference variables which may contribute to the ability t o 

predict cerebral lateralization . Among those most 

e xtensi vely considered , one fi nds the v ariabl e of 

• psychological differentiaticn '. Efforts ha ve concentrated 

en determining whether any variance in an individual ' s 

response to lateralized stimulaticn such as DL could be 

accounted for by the subject's ' cognitive style ' 

(Pizzamiglio , 1 974 ; zoccolotti and Oltman , 1 978 ; zoccolotti , 

Fassafi ume and Pizzamiglio, 1 979 ; Pizzamiglio and 

Zoccolctti , in press). 

This construct cf ' psychological differentiation ' serves 

basically to concep t ualize a particular dimensicn cf 

individual functioning { W i tkin , 01 tman, Raskin and Karp , 

197 1), namely the cognitive style dimension of 

field - dependence/ independence (FD/FID) (Oltman , Semple and 

Goldstein , 1 979). First profOSed by Witkin ( Witkin and 

Asch , 19 48 ; Witkin , 1 950 ) and based on the original work by 

Gottschaldt {1 926 ) • Ueber den Einfl uss der Erfahrung auf die 

Wahrnehmung von Figuren - about the influ~nce of e xperi ence 

- 80 -
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on the perception of figures ' the FD/ FID dimension can be 

measure d by the Embedded Figures 'Iest (EF'I ) ( Witkin , 19 50 ) , 

and the Rod - and Frame Test (RFT) (W i tkin and Asch , 19 48) . 

The EFT is a perceptual test , in which the s ubject is asked 

to locate a prev iously seen simple f i gure within a l arger , 

more complex figure , organiz ed in suc h a fashion , as to 

embed or obsc ure the simple figure (Wi t k in et a l , 197 1). The 

RFT is a procedure , 

darkened room , has 

where the subject , 

to adj ust to the 

seated i n a totally 

upright a ti l ted , 

luminous rod , which itself is centered in a t ilted l uminous 

frame , with the frame remaining in its origi na l po sitio n . 

FD/FID , which also has been called • ccgniti ve ccntrcl of 

field artic ulation • (De Fazio and Moroney , 1969) th u s relates 

to the question of the indi vid ual ' s ability • to o vercome 

competing c ues so as to perceiv e or e xtrac t an item from the 

perceptual field in which it appears with greater or lesser 

dependenc e on the field ' (DeFazio and Moroney , 1969, p . 77). 

While FD/ FID performance was thought originall y to te mainly 

a f unction of selectiv e attention tc the rele vant parts of a 

complex fig ure (Gardner and Long , 

explanation has been broadened . 

196 1), more recent l y the 

The fie ld independent cognitive style in this modern view 

can be characterized by the preponderance of autonomy from 

external referents . Th us field - independence would in vol ve a 

highly de veloped spatial restructuring ability as well as 
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relative autonomy in the interpersonal realm {Witkin et al , 

1979 ; Oltman et al , 1979) . A field dependent cogniti ve 

style in turn , involves , according to this fCint of vie w, 

greater reliance en external referents and a some what less 

developed spatial restructuring atility , coupled with a 

comparatively more interpersonal orientation {Witkin et al , 

1979 ; Ol tman et al , 1979). 'Ihe previously mentioned te r m cf 

' psychological differentiation • was proposed by Witkin , 

Faterson, Goodenough and Karp , 1974 , Witkin and Goodenough , 

1977 and Witkin et al , 1979, as an overall te r m which 

contains the concept of FD/ FID . In this more general sense , 

FID is thought to be reflective cf greater psychological 

differentiation , including perceptua 1 , intellectual , 

social - interpersonal , learning- memory and 

personality- defensive processes (Gocdenough , 1970} , while FD 

is tho ught to show a lesser degree of psychological 

diffe r e ntiation . 

While the entire ccnstruct has been sub j ect to some 

de bate , with issue s like reliability and v alidity teing 

raise d by critics, particularly when EFT results are 

e xtende d beyond the •simple perceptual realm ' (Dana and 

G'.)ocher , 1959), profon<;!nts claim that such prot:l e ms are 

mainly r~lated to failure to adhere tc original rating 

proce dures (Witk i n , 1960). Fregue ntly undertak en 

r e plication work with the origina l Wit kin test (i. e . Yeung , 

1959 ) has strengthen ed the pos ition of th e profcn ents . 
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Ifi terms of actual measurement of FD/ FID , words of 

caution have been added by such workers as Arb uthnot (1 9 72), 

who noted that vario us tests commonly employed individual ly 

as measures of FD/FID like the EFT , RFT , Koh ' s Block Design 

subtest of the Wechsler Intelligence scale for Children and 

the Dr aw - a- Person Test , general l y do sho w some shared 

vari ance b ut lack common form 

properly used 

valid i ty . Lite r ature 

purporting to have the FD/ FID par adigm in 

terms of meas urement , may , due to the wide array of tests 

utilized , not deal with FD/ FID alone , bu t rather with scrne 

•varying continued combina t ion of field independence and 

ether abilities or characteristics , tangentially related to 

the constr uct ' (Arbuthnot , 197 2 , f . 486). Walsh ' s (1 S78) 

findings that the EFT ( Wi tkin et al , 1 971) and the Portable 

RF'I (Oltman , 1968 ) did not meas ure the same underlying 

construct in a varimax rotated factor matrix , underlines the 

necessity for caution in the interpretation of research 

employing a FD/ FID paradigm . Ho we ver , the FD/ FID dimension 

has been related to EEG coherence measures (O' Connor and 

Shaw, 1978 ) , fl uctuation over time in integrated EEG 

amplitudes reccrded from the left and right hemisphere 

(Ol t man et al , 1979 ), differing al::ility of FDs and FIDs to 

withstand sensory deprivation (Murphy, 1966), differing 

ability of 

(Bloomberg , 

the t wo 

1965), 

groups tc withstand diEtraction 

differing performance on a Si gnal 

Detection task (DeFazio and Moroney, 1969) and uneq ual 

hypnotic susceptibility (Devi"itt and Averill , 1976). 
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F D/FID to 

cognitive variables such as 

susceptibility to distraction 

sensery deprivation effects , 

and hypnotic SUSCEftitility 

showed mixed results (FDs were more susceptible to sensory 

de privation effects than FIDs , Murphy , 1966; susceftibility 

to distraction did net r elate linearly to the FD/FID 

continu um, Bloomberg, 1965; a~d hyfnotic susceptibility was 

found to possibly relate to FD/FID via a not yet specified 

right hemisphere process underlying both , DeWitt and 

Averill , 197 6) the findings involving actual laterality 

measure s were much mere clear . 

o •cennor and Shaw (1 978) suggested that • individual 

differe nces in processing information may r e fl ect 

characteristic systems of ne urcnal f unctional organization 

in the corte x that can be monitored by the EEG ' (p.107 ). 

Specifically , dextral individuals were presumed tc ha ve a 

more specific system of functional units in the cortex , 

while sinistrals showed more diffuseness . O' Cennor and Shaw 

(1 978 ) concluded that field - dependence (as a measure of 

fsychological differentiation) , EEG coherence measure (as a 

measure of neuronal differentiation) and lateral preference 

( as a measure of f un ct icnal di f fere ntia ti on) showed a stable 

and significant association. 

Oltman et al (1 979) reported that ' fluctuations o ver time 

in integrated EEG amplitudes r e corded from the l eft and 
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right hemispheres were more similar to each other (i.e . l ess 

differentiated) in individuals with a field-d e pendent 

cogniti ve style , than in those whc wer'= field - independent ' 

( p. 699). 

While Garrick ( 197 8 ) in his theoretical review of the 

question of field - dependence 

fa vored the notion of a 

and hemispheric specialization 

continuu m of lateralization 

underlying the field-de pende nce inde pendence continuum , 

actual behavioral research has lent further sufport tc this 

purported associati on bet ween psychological different ia tion 

and measures of lateralized cerebra l function. 01 tman et 

al , (1 977) and zoccolotti and Cltman (1 978) repor ted a LVF 

(right hemis phere ) superiori t y for face discrimination and a 

RFV (l e ft hemisphere ) advantage for letter di scrimination in 

FIDs , while FD s ubjects showe d no such lateraliz ed pattern . 

Pizzamiglio and zoccolotti (in fress) confirmed these 

r e port s by finding more pronounce d latgralization effects 

for both face ar.d l etter recogniticn in visual he mifie ld 

studies of FIDs than FDs . 

Zoccolot ti et al , . ( 197 9) broadened the in vgstiga tion t o 

include a tactil e t est and fcund FIDs percei ved a line 

orientation task s ignificantly more accurately with the ir 

l e ft hand than w~th the ir right hand , while FDs did not s how 

any significant lat eral differences . 
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Since left hemisphere mediaticn of language and the REA 

on dichotic listening tasks , as outlined in the General 

Introducticn are we l l documented ( i . e . Hecaen and Albert , 

1978) , DL lends itself readily tc the investigation of the 

hypothesis that variations along the continuum of the FD/PID 

dimension correlate 

purportedly measured 

with hemispheric lateralization , 

in ve stiga ting 

as 

this by DL . When 

que stion , Pi2zamiglio and Cecchini (1 971) , Dawson (1 972), 

Pizzamiglio (1974) and Waber (1 976) all reported a greater 

REA in DL for FID s ubjects than fer PD subjects . 

If all of the discussed results are taken together , 

support for the asscciation between purported cerebral 

laterality measures and psychological differentiation 

assess e d with the FD/FID paradigm , emerges in the visual 

r e alm (Oltman et al , 1977 ; Zoccolotti and Ol tman , 1 97 8 ; 

Pizzamiglio and Zoccolot~i , in press), the ~actile realm 

(Zoccolotti , Passafiume and Pizzamiglio , 1 979 ) and for the 

furposes of this investigation mcst importantly in the 

audito!:'y realm (Pizzamiglio and Cecchini , 1 9 71; Da wson , 

1972 ; Pizzamiglio , 1 974 ; Waber , 1 57€ ) . 

The r e sea r ch results relating DL and FD/ FID , raise 

s e veral relevant qu estions for the purposes of this 

in vestigation . Specifically , (1) 

in FIDs as compared to FDs be 

can a more pronounced REA 

replicated (under neutral 

sugge stion , NS ) and ( 2 ) will a specific s uggestion (LES 
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v~rsus RES versus left and right ear suggestion (BES), (see 

Procedure Exfe riment I!I ) 

groups. 

chan~e the performance cf the 2 

I hypothesized that FD ss, on the basis cf their 

dependence on external referents , will lateralize in the 

direction gi ven by the suggestion and hence show an LEA for 

LES , an REA for RES and nc preference for BES . FID Ss I 

hypothesized , on the other hand will not be susceftible to 

suggestion effects due to their relative 

external cues and will shew nc performance 

NS to the LES, RES or EES condition . 

independence frcm 

change from the 

In order to address these issues , 

designed. 

Experiment III was 
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One hundred and t wenty volunteers (Male/Female) , 72 of whom 

already too k part in Experiment II and 48 studen~ volunteers 

from t he Unive rsity of Victoria (ag€ range 17- 35 ) 

participated. All Ss again were se l f - prcfessed right- handers 

with nc auditory impairm ents and no pre vious e xperience in 

DL . 

Procedure and ftaterials 

As in the pr e vious t wo experiments , the Sensory - Motor Surve y 

I I (Porac and Coren , 198 1) and formal audiometric assessment 

(Grason - Stadl er , 1977) were standard . 

As a measur~ of Field Dependence/Independence the 

Embedde d Figures (EF ) subtest of the Co mpreh ensi ve Ability 

Battery (CAB) de veloped by Hakstian and Cattell (1 976) was 

used. This EF test (see Appendix A) is a measure of spatial 

ability in form of a multiple choice embedded fig ures test , 

which presents a set o f five simrle figures and reguires 

subje c t s to indicate which one of the five is hidden in a 

more comple x design (Pcrac and Coren , 198 1) . 

The designation of FD vs FID was arbitrari ly def i ned as 

EFT performance under the 50th percentile {sco r e 1-7, FD) 

and abo ve the 50th percentile (s c ore 8-1 2 , FID), based on 

norms of Porac and Coren (1 981). The criterion of the :0th 

pe rcentil e as c ut - cff rcint was utilized by Pizzamiglio and 
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zoccolotti (in press ) and was used for reasons of 

comparability with their results. 

DL task set was identical to the one employed in 

Experiment II . Instructions as to the nature of the task 

were again r ecorded and were of the familiar content. 

Instruc tions contained one of four possible suggestions : no 

su ggestion (NS ), a left ear suggestion (LES ) a right ear 

suggestion (RES), and as 

' both ' suggestion condition 

the right ear and the left 

P? ported ' . 

supplie d, 

a • suggestion control group ' a 

(BES) : •research has shown that 

ear are e qually well heard and 

as tc order of recall were No instructions 

hence all Ss followed a FB strategy. Subjects 

participated in one of 8 (2X4 ) conditions only , N= 15 in each 

group . 

The data we re analyzed wit h a 2X4 Analysis of Variance 

(Wine r , 1971; Ni e , Hull , J enkins , St einbrenner and Bent, 

1975) with the Freviously outlined ind e x of laterality (lA'I , 

Bigh t - Lef t/Righ t + Left) as dependent variable . Where 

appropriate , post-hoc ANOVA procedures were emplcyea , 

with Lat as dependent variable (Nie et al , 1975). 

again 
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Tabl e 8 sho ws the mean scores for accuracy and laterality in 

the 8 cells cf the present 2X4 design . Maximal accuracy 

cccured in the field independent (high EF), BES gro up with 

58 .7%, while high EF , NS yielded the lowest score with 53% , 

a total spread of 5 . 7 percentage points , virtually identical 

to the accuracy spread observ~d in Sxperiment II (4 . 7 

pe rce ntage points ) . Laterality s c ores on the other hand 

showed some wide discrepancy , with a lcw of 0 . 02 1 in the 

high EP , LES group and a high of 0 .1 94 in the high EF , NS 

group. 

Analysis of Variance with an EF factor (2 levels , low and 

high), and a s u ggest i on factor (4 levels , NS , LES , RE S and 

BES , see Table 9) and the familiar laterality coefficient 

R- L/R+L as dependent variable, yielded no significant main 

effects , but sho wed an interaction effec t approaching 

s i gnificance (p < . 070), an effect cf only minimal magnitude 

however ( percentage variance accounted for , Et a*2 = 6~) . 

Fig . 6 pr esents results graphically and sho ws that we are 

dealing with a classic interaction pattern , 

effects virtual l y cancelling each ether. 

with main 
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TABLE 8: Means on Selected Variables in Experiment III, N=l20 (15/cell) 

SUGGESTION 

NS 

0.549 

0. 077 

28.133 

24.600 

3.533 

0.530 

0.194 

30.133 

20.733 

9.400 

LES 

A 0.553 

LAT 0.135 

REART 30. 067 

LEART 23.000 

D 7.067 

A 0.575 

LAT 0.021 

REART 28.133 

LEART 27.067 

D 1.067 

A= ·ACCURACY 
REART = RIGHT TOTAL 

RES 

A 0.542 

LAT 0.149 

: REART 30.200 

LEART 21.867 

D 8.333 

A 0.565 

LAT 0.039 

REART 28.467 

LEART 25.800 

D 2.667 

LAT = LATERALITY 
LEART = LEFT TOTAL 

D = REART - LEART 

BES 

A 

LAT 

REART 

LEART 

D 

A 

LAT 

REART 

LEART 

D 

0.533 

0.151 

29.667 

21. 533 

8. 133 

0. 587 

0. 052 

29 .867 

26.467 

3.400 

I.O 
I-' 



TABLE 9: Analysis of Variance (2x4) Experiment Ill, N=l20 

SOURCE OF VARIATION ss OF MS F 

SUGGESTION 0. 053 3 0.018 0.450 

FIELD DEPENDENCE 0.079 1 0.079 2.027 

SUGGESTION-BY-FIELD DEPENDENCE 0.284 3 0.095 2.417 

ERROR 4. 380 112 0.039 

TOTAL 4.796 119 0.040 

p 

< 0. 718 

< 0.157 

< o. 070, 

I.O 
[\.) 
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0.20 
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o. 14 

0. I 2 

o. 10 

o.os 

0.06 

0,04 

0.02 

LEGEND: 

LOWI HlGHl 

t22Z) LOW 

- - HIGH 

LOW2 HlGH2 

FJELD INDEPENDENCE 

FIGURE 6: LATERALITY SCORES OF NS(l) , LES (2) , RES{3) AND 
BES(4) AS A FUNCTION OF FI ELD INDEPENDENCE {LOW/HIGH) 

93 



94 

For the purpose of post - hoc test ing of simple effec~s , the 

overall analysis was fartitioned intc 2 separate parts , a 

on e wa y ANO VA ( 2 levels , low and h igh EF ) , comparing the NS 

condition , and a 2X3 ANOVA { EF factor , 2 l e vels , higb/lcw 

and s uggest icn factor , 3 levels , LES , RES and BES) . 

The on e way comfari son bet ween the twc NS cells tes~ing 

for a difference on the laterality index as a function of 

low versus high EF , was s uggestive of the possibility of a 

significant difference , but did not reach actual 

significance (p < . 09) . 

The 2X3 ANCVA (EF , high/low, Suggestion , LES, 

yie lded a signific ant main effect of field 

RES , EES ) 

de fend ence/ 

indepen den cE (p < . 0 17) , wb ile the suggest ion and the 

interaction effect showe d a r esult of no s ignificant 

difference bet ween grou ps . Field inde pendent Ss then scored 

significantly lcwer on the laterality index than did fi eld 

dependent Ss under any of the three s uggestion (LES , RES and 

EES) c onditions . 

Since performance in the three s ugges~icn ccnditions 

(LES , RES and BES ) yielded no significant diffe r ences , there 

is a possibility that the significance l evel of the 

interaction in the overall ANOVA wa s maske d by t he 

relati vely homogenous 

respective ly (FD/FID ) 

(see rable 8) . 

per for man c e of the t wo grcups 

under the three suggestion conditions 
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the three levels of 

suggestion we re collapse d and the data we re reanalyzed as an 

unequal N 2 X2 Anal ys is with an EF factor (high/ lcw) and a 

Suggest ion factcr (NS or sugge sticn pre sent , SF) . No main 

effects we r e ascertainable , but the EF - by - Suggestion 

i nteraction sho w~ d a highly significant result ( p < . 007 ) . 

To test again for the 

accuracy and the index 

possibility cf confounding bet ween 

of laterality e mployed he re , a 

Pearson cor r elation between accuracy and 

all 8 c ells was pe rformed : r=0 . 0068, 

virtually no variance is shared . 

la te rality across 

p > . 47 , h ence 



96 

Discussion 

While results of Experiment III initially appear difficult 

to interpret , since s tatistical significance in the ANOVA 

emerged only as a trend , post- hcc analyses served to pro vide 

a much clearer pattern of findings . 

The hypothesis of lateral preference change of FD Ss on 

the basis cf suggestion , with no such change for FID Ss , was 

not supported by the da t a . Instead , an unexpected fattern of 

results eme rged . 

Differences in DL performance appear to exist as a 

func~ion of psychclcgical different iation . The fact that 

the ANOVA did not yield any significant main e ffect s , 

reflects performance re versal as a function of presence or 

absenc e of suggestion (FDs low RE A in the NS condition and 

increased REA in any of the three s uggestion conditions with 

FIDs high REA in the NS condition and decreased REA in any 

of the three suggestion conditions ) . 

The failure of the interaction effect to r each actual 

significance , might be due to a masking effect cf the 

r e latively similar performance of Ss in the three s uggestion 

conditions . Statistically the three suggesticn conditions 

may simply t e a replication of each other ( s uggestion 

presence), hence loweri ng the power of the stati stical test 

employed . Th e marked increase in significance l e ve l ( from p 

< . 07 top < . 007 ) wh en collaps~r.g across LES , RES and BES 

indeed r ef l e cts s uch an e ffe ct . 
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The uniform change of FDs and FIDs r espectively from th€ 

NS condition to any of the suggestion conditions, regardless 

of suggesticn content , is intriguing . While caution should 

of fOst - hoc test be exercised in th e interpretation 

significance levels , since se veral analyses were performed 

on t he same data which wer€ arbitrarily div ided on the tasis 

of post - hoc questions posed , and were analyzed in one case 

with markedly un€qual N' s ( 2X2 post - hoc anal ysis), results 

can still be taken as indicative cf trends in the variance 

accounted f o r by the various effects . 

The pattern which e merges frcm these findings is 

suggestion content was largely immaterial as far 

that 

as DL 

performanc€ is ccncerned , but that s uggestion presence 

vars us absence markedly affected obs€r ved lat eral 

preference . It is 

performance pattern may 

tempting tc speculate that s uch a 

be due to subject sensitizaticn to 

strategy . Concei vably the presence of a s uggestion may 

ind uce sub j ects to employ a self - determined strategy, 

leading to the curious performance r e versal from the NS 

condition to the three suggestion conditions for the 2 

groups (FD/FID) . 

While I 

(Pi zzamigl io , 

FD and FID Ss 

was unable to replicate pre vious work 

1974) showing significant differences bet ween 

in a NS condition en th e basis of late ral 

pr€ference i r. DL (FDs less lateralized than FIDs), results 
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obtained here ar~ suggesti ve of a trend in this directicn (p 

< .09 in the post - hoc oneway ANO VA). Since the measure of 

psychological differentiation employed here did successfully 

discriminate between groups in the second post- hoc AN0VA 

(EF , high/low, Suggestion , LES , RES and BES ) with a 1tain 

effect of FC/ FID at the p < . 0 17 level , the measure itself 

is an unlikely source of difficulty . A more likely source 

might be the pretrial selection employed by Pizzamiglio 

(1 974), using only subgroups with extreme right and mixed 

ear preferenc~ . Such pretrial selection might increase 

chances to obtain significant differences bet ween grouFs , a 

fact which may ha ve lead Pizzamiglio (1 974) to call his 

results ' only preliminary '. 

The fact then that psychological differentiation can 

account for some of the variance in DL performanc E, ho wever 

modest this c ontribution may 

mentioned assertion that 

be , underlines the pre vio usly 

valid c linical use of DL 

necessitates stringent contrcl procedu r es , making 

performance largely inde pendent of self-indu ced strategy 

effects . 



GEREBAL DISCUSSION AND SUft~ARY 

General Discussion 

Experiment I showed that lateral preference is c losely tied 

to stimulus quality as well as guantity. While multilingual 

r esearch of this nature is only in its infancy , further 

investigation may eluc idate the va lue of the proposed phasic 

phonemic - semantic processing sequence e xplanaticn . The 

necessity for further work is underlined by the presen c e of 

conflicting res ul ts ( i . e . Carroll , 1980 , who claimed an 

increase in right lateral preference with an increase in 

language proficiency in a second language) and b y the 

virtual absence of pretrial equalization of sensaticn levels 

on the basis of audicmetric assessment in the literature at 

this point , which makes comparisons to findings attained 

here difficult . The comparatively high r esults of right 

lateral preference (89%- 96%) in right - handers shewn here 

might te related to the careful use of audiometric screening 

techniques and certainly warrant a replication study . If 

these r es ults were indeed robust , the generally vo iced 

criticism of • t oo much noise ' (on the basis of •only ' 7 5% 

right late ral preferen c e in DL commonly r eported in the 

literature , e ven though lateralization for language is 

purported to be on the l eft in 94 % of the populaticn ) i n the 

- 99 -
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muted . 
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might ind e ed be 

The dramatic order effects cf Experiment II migh~ ser ve 

to sensitize the cri tical use r of this technique fer 

clinical purposes to the dangers of possible contamination 

due to subject determined strategy choice s . These findings 

may also point the way tc further research systematically 

e valuating the possibility of actual clinical use of 

examiner induced recall s trategies in DL administration , 

with the purpose of r educing s ubj ect dete rmined strategies. 

Expe riment III further und er lined the conten t ion that 

present administrat ion techniques may ve ry well be s ub j ect 

to e x~rane ous contaminat ion due to subject determin ed 

strategies . The issue of psycholcgical differentiation and 

lateralization deserves further car e ful evaluation with 

alternative instrument s , possibly assessing more accurately 

the field dependence/inde pende nce dime nsion , to insure that 

the variance accounte d for by psychological differentiation 

in DL performance is indee d as small a s results obtained 

here suggest . 

Results of the three e xperiment s provide support fer an 

e clectic position conc erning e ar ad vantage in DL , as 

formulated by Bryden ( 198 0 ) . The REA shown co nsistently in 

all conditions in Experiment I and all ne u tral 

(strategy- free) c e lls of Experiment II and III , again lend 



support to that part cf Kimura • s (i. e . 196 7) 
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perceptual 

asymmetry model, wh ich contends that cbserved right lateral 

prefe rence in DL with stimuli of linguistic content is a 

function of left lateralization of language in rt - handed Ss. 

Manipulation of Ss strategy and stimulus characteristics 

show that other factors , such as an order factor , 

attentional factors (investigated else where , i.e . Bryden , 

1971; Mainka and Hoerman , 197 1) and to some degree 

psy c hological differentiation , all contribut e to obse rved 

variance in DL . While othe r sou r c es of variance i n the DL 

Faradigm may yet emerge , perceptual asymme t ry and alloca tion 

of processing capacity (which inc ludes s ubject or examiner 

ind uc ed strategies such as •order of report ' and a ttenticnal 

v ariables ) are likely tc account for a sizable amo unt of 

variance in the multifactori al CL paradigm thus profosed . 

As a conseguenc~ , the answ e r to the main question fCSed 

cy this dissertation , ' does the ccnceft of lateralization 

sufficiently explain dichotic listening performance ' , is a 

clear and unequivocal - no - . The extent of this •no • can cnly 

be establishe d , once the spectrum of possible contributing 

variables has been mor e adequately investigated. 
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§Y!~sII 

Four performance dimensions in DL were investigated . (1) 

Stimulus characte r istics , (2 ) Order effects , (3 ) 

Susceptibility to suggestion effects and (4) Psycbolegical 

differentiation and lateral ferfcrmance in DL . 

It was ascertained that stimulus quantity {2 , 3 and 4 WF) 

significantly altered performance. Increasing loads on 

processing capacity increased right lateral preference . Ihe 

investigation of stimulus quality (native language versus 

other language ) re vealed that REA decreases as a function of 

language familiarity , with the largest REA displ ayed by 

non- proficient ss in Oland the relatively smallest right 

preference by native - speakers in NL . As an interpretation 

of these r esults , a phased sequential explanation of 

phonemic- semantic processing was introduced . 

Ord e r effects in turn were shown to account fer a 

significant amount of variance in the fhenomenon ; with no 

acc uracy changes across three order conditions (FR , LER, 

RER ) the notion of finite processing capacity , allocatable 

en the basis of sutje~t or examiner induced strategy , gained 

substantial s uppor t . Results were taken to suggest that 

caution should be exercised with present clinical 

administration techniques , since an unknown amo unt of 

contamination of results might be fresent on the basis of 

subject self - induced strategy . Suggestions for research 

furth er invstigating this issue were s upplied . 
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No s uggestion e ff ects as s uc h wer e ascertainatle . The 

absen c e of a signif i cant effec t was interpreted as having 

cn e or both of the follcwin g causes : (1) Suggestion was too 

weak , (2 ) Different susceptibility to suggest io n e ff e ct. s in 

th e s ubject populaticn might cancel any effect . 

Ho we ver , in Experiment III an effect in terms of presence 

or absence of a s uggestion was shown , while s ugg estion 

content appeared to be immat e rial . this effect emerged as a 

function of f ie ld dependence/independence , with performance 

r eversal from a neutral (NS) condition to an y one of three 

suggestion present (LES , RES , BES ) conditions . It was 

concluded that in the case of beth gro ups ( FD/FID), e xaminer 

supplied s uggestions we re not r e flected in s pecifi c changes 

in pattern of pe rformance across groups , but that th~ir 

presence resulted in overall differences in e ar advantage. 

It was speculated that the effect of su ggesticr. presence 

ve rsus absence was dua to subject sensi t izat icn tc st ra teg y 

options which led to the cbserved f erfcr manc e r e versal from 

the NS to a ny of the SP conditi ons for the two Ss grcups 

(FD/ FID) . 

Results o f the entire set of e xperiments we r e interpreted 

as providing clear s upport for an • ecl e ctic position ' 

concerning the nature of ear advantage in DL , with several 

main contributors to obser ved vari an ce . Whil e perceftual 

asymmetry was identified again as a main source of variance 
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in DL , as claimed by Kimura (i . e . 1967 ), and reflected l:.y Ss 

performance in any of the • neutral ' ccnditions , linguistic 

stimulus characteristics , processing capacity allocation and 

to a lesser e xtent pe~sonality variables such as fi eld 

dep en denc'=/ independence a l l thought to make 

contributions to size and extent of lateral preference i n 

CL . 

Research imflications were seen mainly in the necassity 

of careful evaluation and possible control of the different 

sources of variance , in the clinical use of DL , 

valid and reliatle results . 

to insure 



BIBLIOG RAPHY 

Ab~ , J . & Aiba , T . Processing of attended and unattended 
v erbal materials in dichotic listening . ~~E~ng~~ 
Psy_cholc.9 i c al Research , 1976 , j .§ (]), 11 8-1 25 . 

Annett , M., Hudson , P. and Turner , A. Effec ts of right and 
left unilateral ECT on naming and visual discriminaticn 
anal yzed in relation to handedness . British J o urna l cf 
R§1£hi~!~1, 197 4 , 12~, 260- 264. 

Anov88 , Prcgram UVic Statlib R£Qgr2 m, Victoria : Uni versity 
of Victcria , 1 975 . 

Arbuthnot , J. Cautionary note on meas urement of fie l d 
independence . PerceEtual and Mo t or Skill s , 197 2 , 35 , 
479 - 488. 

Arenberg , D., Sur willo , W., Gelbart , H. & Gold , P. 
Inciden c e and distribution of ear - order responding in 
free recall dichotic stimuli . Psygholo.9ical ReEcrt , 
1 972 , J..1 , 155- 1€ 4. 

Bakker , D. Ear asymmetry with monaural stimulation : 
Re lations to lateral dominance and lateral a wareness . 
~§g£ QE21fh212.91~ , 1970 , ~ , 1 C3 -11 7. 

Barton , M. , Goodglass , H. & Shai , A. Differential 
recognition of tachistoscopical ly presented English and 
Hebrew words in right and left v isual f i elds . PerceEtual 
and Motor Sk ills , 1965 , 2 1, 431-437 . 

Bartz , W., Satz , P . & Fennell , E. Eecall strategies in 
dichotic l istening . Pr oceedings of the 74th Ann ual 
Conv ent i on of the American Psycholog ical Association , 
1966 , 17-1 8 . 

Bartz , W., Satz , P. & Fenne ll , E . Gro uping strategies i n 
dicho tic listening: The effects of instructions , rate , 
and ear a symmetry . JQgfn2! 2f Ex£erimental Psy chology, 
1967 , 1~ (1), 132-1 36 . 

Bartz , W., Satz , P., Fennell , E. & Lally, R. Meaningfu lness 
and laterality in dichotic listening . J ou~n2! Qf 
t~E~£i~gnt2! f§Yf h~!Qgy , 1967 , 11 (~), 204 - 2 10 . 

- 105 -



Bentin , s . On th e represent ation of a second languag e in 
the c erebral hemisphere of right - handed people . 
Neuro.es_ychologia , 1981, 19 , (.~) , 599- 603 . 

Berlin , C. Critical review of the lite rature on dichotic 
effects -1 970 . American Academ_y of O.ehthalmclogy and 
Otolar_yngolog_y , 1972 , 197 1 Reviews of Scientific 
Lite rature on Hearing , 80 - 90 . 

106 

Berlin , c ., Cullen , J ., Hughes , 1 ., Berlin , H., Lowe-Bell , 
s . & Thcmpson , C. Acoustic varial::les in dichotic 
l isteniLg . Proceedings of a Symf osi um on Central 
Auditory Processing Disorders , The Unive rsit_y of Ne braska 
Medical Center , 1975 , 36 - 46 . 

E~rkett , P. Measures of laterality and t heories of 
hemispheric processes . ]~Yf2E§Y~hQ129i~, 1977, 12 , 
693-696 . 

Bloombe r g , M. Field independence - dependence and 
susceptibility to d istraction . Perce.etual and ~Q!Q~ 
~~i112 , 1965 , lQ , 805-8 13 . 

Bo cc a , E . , C a 1 ear o , C. , ca s sin a r i , V . & M i g 1 i a v a cc a , F • 
Testing •cortical ' hearing in temporal lobe tumours. 
~£1~ QtQ1£IYU~Q1Qgi£~ , 1955 , ~~ , 298- 304 . 

Bogen , J . & Vogel , P. Cerebral ccmmissurotomy in man . 
Bull etin of th e t2§ Angeles Ne urological Societ_y, 19 62 , 
'2:.1, 1 6 9 - 1 7 2 • 

Bookbinder , J . 6 Osman, 
dichotic listening. 
51 1- 520 . 

E. At tent icnal strategies in 
~~!2f.Y 2nQ ~fgni!i2n, 1919, I <§> , 

Bor kows ki , J., Spreen , 0 . 6 Stutz , J . 
abs~ractness in dichot ic listening . 
~£ign£g§ , 1965 , J , 5 47 - 548 . 

Ear preference and 
Psychonomic 

Bremer , F. , Brihaye , J . & Andre •- Balisaux , G. Physiologie 
et pathologie d u corps calleux . Archi ves Suisses g§ 
Ne,urolog ie et Psychiatr ie , 1956 , 8, 31- 87. 

Broadbent , D. The rcle of auditory localization in 
attention and memcry span . JQ~fll2b cf Ex.eerimental 
~§.Y.£h212gy, 19 5 4 , ~1 , 19 1-1 9 6 . 

Broadbent , D. successive response s to simultaneous stimuli . 
Qg£f1~I11 J ournal of Ex.eerimental Psychology , 1956 , 8 , 
1 45-1 52 . 

Broadbent , D. Immediate memory and si mul taneo us stim uli. 
Quarterl~ Jo urnal of Bx.eer imental Psyc hology , 19 57 (a ), 
2, 1-11 . 



Broadbent , D. A mechanical model for human attention and 
immediate memory . Psychological ]§~1~~, 1957 ( b), ..§1, 
Cl ), 205 - 2 15 . 

Broadbent , D. Perceftion 2ng Communication . hQQgQQ : 
Pergamon Press , 1 958 . 

107 

Broadbent , D. & Gregory , M. Stimulus set and response set : 
the alteration of attention . Quarterly J ournal of 
t~E§£1m§nt2l R§Y£DQ1Qgy , 1964 (a ), j _§ , 309 - 3 17. 

Broadbent , D, & Gregory , M. Accuracy of r ecognition for 
speech presented to the right and left ears . QY2£i§£1Y 
Journal of ExQerimental f§Y£hQ]:Qgy , 1964 (b), 1~, 
359- 360. 

Broadbent , D. & Gregory , M. some confirmatory results e n 
age differences in memory for simul ta neous stimulation . 
~£it!§~ JfYIIl~l Qf t§Y£hQ1Qgy, 1965 , 2..§ , 77 - 80. 

Bryden , P . Order of report in dichctic listening . £2Q2gi2Q 
JQQ£n21 £1 ~§Y£h21Q9Y , 1962 , 1..§ (~), 29 1-299 . 

Bryden , P . Ear preference in auditcry perception. JQYfTI21 
of Ex2erimental Psychology , 1963 , 65, 103-1 05 . 

Bryden , P . The maniFulaticn of strategies of report in 
dichotic listening. Canadian Journal of Psychology , 
19 6 4 , 1 § , <l > , 1 2 6- 1 3 s . 

Bryden , P . An ev aluation of some mcdels of laterality 
effects in dichotic listening . Acta Otolaryngologica , 
19 6 7 I Q] I 59 5- 6 04 • 

Eryden , P . Binaural ccmpet ition and di vision of attention 
as determinants of the laterality effect in dichotic 
listening . Canadian J ournal of Fsychology , 1969 , 23 , 
10 1-11 3 . 

Bryden, P . Attentional strategies and short- term memory in 
dichotic listening . ~2gnit1yg f§Y£h21Qgy , 1971 , J , 
99-116 . 

Bryden , P. Speech late ralization in families: A prelimina ry 
study using dichotic listening . Brain and Language , 
1 975 , £ , 201 - 2 11. 

Eryden , P. Strategy and attentiona l influences on dichotic 
listening and tachistoscofic assessments . R2!2§I 
£resented at meeting of International Neuro2sychological 
~Qfl§iY , San Francisco , Calif., USA , 1980 . 



108 

Bryden , P . & Sprott , D. 
d e gree cf laterality . 
57 1- 58 1. 

S t atistical determination o f the 
!i§.9£.QE~.Y£!!QJ:QgJ& , 19 8 1, 12, {~) , 

Bryden , P . & z urif , E. Dichotic listening p~rformance in a 
cas e of agenesis cf the corFUS callcsum . 
!i~.9£QE§1£h21 Qg~£ , 1970 , §, 371-377. 

Bryde n , P ., & Allard , F. Do auditcry FErceptual asymmetri e s 
dev e lop? f .Qf1~~ , 1981, 11, 3 13 - 3 18 . 

Caird , w. Effects of ag~ on the recall of dichotic words. 
li~1QI ~ , 1965 , fQ1, 109 . 

Ca ira , w. & Hannah , F. Short- term memory disorder in 
elderly psychiatric patients . Diseases of the Ner vous 
~Y~i~fil , 1 964 , i~ , 564-568. 

Caird , w. & Inglis , J. The short term storage of auditcry 
and v isual two- chann e l digits by e lderly patients with 
me mory disorders . Journal of Mental Sciences , 196 1, 107 , 
1062-1 069 . 

Carr , B. Ear effect variable and orde r of re~ort in 
dichotic listening . £.QI !§! , 1 969 , ~ , 63 - 68 . 

Carroll , F. W. Neurolinguistic processing of a second 
l a nguage : Expe rime ntal Evidence . In R. Scarcella & S . 
Krashe n {Eds . ) , Research in Second Langu~e Acguisition . 
Ro wley , MA : Ne wbury Ho use , 1980 . 

Chaney , R. & Webster , J . Information in certain 
multidimensional sounds . Journal of the Acoustical 
~9£!§!.Y Qf Afil~Iif ~ , 1966 , 1Q, 447-455 . 

Cherry, E . Experiment s on the rec ognition of spee ch with 
one and t wo ears . Journal of the Acoustical Society cf 
Amg£i £~ , 1953 , 12, 975 . 

Chocholle , R. Le s effe ts des interaction interaurales dans 
! • audition . Journal de Psychologie Normale §i 
E£.thoJ:ogi£.Yg , 196 2 , ~2 , O> , 255 - 282 . 

Clyde , D. Mult i variate Analysis of Variance QU b~rgg 
f.Q~E.Y!§I§• Miami , Florida : Clyde Computing Service , 
19 69 . 

Colbourn , c. Can laterality be measured? Neu roEsy chologia , 
1978 , 1§, 283- 289 . 

Cooper , A. , Achentach , K. Satz , P . & Le vy, M. Order of 
r e port and e ar asymmetry in dichotic liste ning . 
Psychoncmic Science , 1967 , 9 (2 ), 97- 98 . 



109 

Craik , F . The nature of the age aecrement in perfcrmance on 
dichotic listening tasks. Quarterl~ Journal Q! 
g~£~~ifil§ll1E1 ~§Y£hQ1ggy, 1965, J1, 227 - 240. 

Cullen , J. , Berlin , c. , Hughes , L. , Thompson, c. & .samscn , 
D. Speech information flow : A m cde 1. Proceedings of a 
~m£osium on Centr.al Auditory Processing Discrders , The 
Universit1 of Nebrasks Medical Center, 1975 , 108 -1 27 . 

curry , F . A comparison of left - hande d and right - handed 
subjects on verbal and non-vertal dichotic listening 
tasks . £2!!§! , 1967, ], 343- 3=2 . 

Curry, F . & Rutherford , D. Recognition and recall of 
dichotically pre sented verbal stimuli by right- and left­
handed persons . Ne uro.12s1chologia, 1967 , 2 , 119 - 12 6 . 

Cutting , J . Two l eft hemisphere mechanisms in speech 
pe rception . Perce.12tion and Psycho£hysics , 1974 , 16 , 
60 1-612. 

Dana, R. & Goccher, B. Embedded- Figures and personality. 
Perce.12tual and Motor ~t~11§ , 1959 , ~, 99-102 . 

Da vidoff , J ., Done , J . & Scully , J . What does the lateral 
ear advantage relate to? Brain and Language , 1981, 1~, 
332-346 . 

Davis, A. & Wada, J. Late ralization of speech dominance by 
spectral analysis of e voked potentials . Journal of 
Ne urology , Neurosurgery and Fsychiatry , 1977 , 40 , 1-4 . 

Dawson, J. Ecological differences in lateralization and 
cognitive style. Pa£er £resented at the meeting of th e 
Inte rnational Congress of Psychology , Tokyo , Jafan, 1972. 

Da wson , J. Alaskan Eskimo hand, eye , auditory dominance and 
cognitive style . f§Y£h212giE, 1977 , lQ, 121-1 35 . 

De Witt , G. & Averill , J. Lateral e ye movements , hyfnotic 
susceptibility and field independence- depend~nce . 
Perce.12tual and Motor Skills , 1976 , 43 , 1179 -11 84 . 

Deege ner, G. Hemisphaerendominanz , Haendigkeit , 
Lese leistung und Dichotic Listening - V~rfahren. 
Nervenarzt , 1973 , 41.1, 241-247 . 

D~Fazio , v. & Moroney , w. Performance characteristics of 
field dependent and independent individuals on an 
auditory signal det ection task . Journal of Psychology , 
1969 , 11, 77-82 . 



Dirks , D. Perception of dichotic and mcnaural verbal 
material and ceretral dominance fer speech . ~£f2 
Q12l~r1ng2logi£§ , 1964 , 2§, 73-80 . 

Eiling , P . On th e theory and measurement of laterality . 
N!Y£2E§l£h2!29.i!, 198 1, 12, ~) , 32 1-324 . 

110 

Feldman , B., Gross, Y, & Kravetz, s. Hemispheric activi ty , 
repression - sensitization and self - ccncept. Journal of 
Clinical Neuroesy chology , in press . 

Fleminger, J., Horne , D. & Nott, F . Unilateral 
electroconvulsi ve therafy and cerebral dominance: 
Effects of left- and right-sided electrode placement en 
v erbal memory. Journal of NeurologJ, Neurosurgery and 
r§Yfh1gi£Y , 1970 , ll, 408-411 . 

Gardner, R. & Leng , F.. Field-articulation in recall. 
Psy cholcgical Record , 196 1, 11, 305 - 31 O. 

Garrick , c . Field dependence and hemispheric 
specialization . Perceetual and Motor Skills , 1 978 , ~1 , 
631 - 639. 

Gazzaniga , M. Cerebral dominance viewed as a decision 
system. In S . Dimond and D. Beaumont (Eds. ), Hemis,eheric 
Functions , London: Paul Elek, 1974. 

Ge ffen, G. 6 Traub , E. The effects of duration of 
stimulation, preferred hand and familial sinistrality in 
dichotic monitoring . fQ£!~!, 1980 , 1§, 83 - 94. 

Geffen , G., Traub , E . & Stierman , I. Language laterality 
assessed by unilateral ECT and dichotic monitoring. 
J ournal of Neurology , Neurosurgery and Psychiatry, 1978, 
~1, 3 5 4 - 3 6 0 • 

G~rber , s . & Goldman , P. Ear preference for dichotically 
presented ve rbal stimuli as a function of report 
strategies. Journal of the Acoustical society of 
All~i£A, 197 1, ~2, 1163-11 68 . 

Goodenough , D. The role of individual differences in field­
dependence as a factor in learning and memory. 
Psychological Bulletin, 197 0, 83 (4) , 675- 695. 

Gottschaldt , K. UEber den Einfluss der Erfahr ung auf di e 
Wahrnehmung von Figuren . Psyc hologische Forsc hung_ , 1926 , 
§, 26 1-317. 

Grason-Stadler J 1Q1 ~~ll~~b Audiometer . Ccncord , Mass . :Gen 
Rod Inc . , 1977 . 



Hakstian , A. & Catte l l, R. Man ual for the ComErehensive 
Ability Battery (CAB ). Champaign , Ill . : Institute for 
Personality and At ility Testing , 1976 . 

Hamers, J. & Lambert , W. Visual fields and cerebral 
h€misphere preferences in bi l inguals . Ins . Sega l owitz 
and F . Gruber (Eds .) , Language De ve l c£ment and 
Neurological Theory . Ne w York : Academic Press , 1977 . 

11 1 

Harris , R. A Primer of Multi variate Stati§tic s . New Ycrk : 
Academic Press , 1 97 5. 

Hecaen , H. & Albert , A. fl~fil£ll Neurc£sychol.Qgy , Ne w York : 
J ohn Wiley , 197 8 . 

Hellige , J ., zatkin , J . & Wong , T . Intercorrelation of 
l aterality indices . £QI!§! , 1981, 12, 1 29 -1 34 . 

Hiscock , M. Personal Comm unication , Febr uary , 1982 . 

Hiscock , M. & Bergstrom , K. Th€ lengthy persistence of 
priming effects in dichotic l istening . Neuro£ s y cholcgia , 
1982 , ~Q (l ) 4 3 - 53 . 

His cock , M. & Kins t o urne , M. Asymmetries of selective 
listening and attention s witch ing in child r en . 
ll~ Y~12EID~n1~1 R§Y£hQ129Y, 1980 , J § (j ) , 70- 82 . 

Inglis, J . Dichotic stimulation and memory disorder. 
N~tgr~ , 1960 , 1§§ , 18 1-182 . 

Inglis , J . Effect of age on reFonses to dic hotic 
stimul ation . !!.2! J!£~ , 1 962 (b ) , J I~ , 11 01. 

Ingl is, J . Dichotic stimulation , te mporal lobe damage , and 
the perception and storage of audi tory sti muli : a ncte on 
Kimura • s findings . Canadian J o urnal of Psychology , 1962 
(a ), 1 §. , (1) , 11 - 17 . 

Inglis, J . Dichotic listening and ceretra l dominance . ~£!£ 
Q1Q12£YQ9Q! Q9i£~, 1 965 , §Q , 23 1 - 238 . 

Inglis , J . en the relative efffects of different sources cf 
v ariation in dichotic listening r:erfcrmance . 12£! 1 i §h 
~Q~.£!!21 .QI !:§Yfh 2.!Qgy, 1968 , .22 , CE), 4 1 5- 422 . 

Inglis , J , & An kus , M. Effects of age on short - term stcrage 
and serial rote learning . British J o u rnal QI g§Y£h2!Qgy, 
1965 , .2.§ , 1 83-1 96 . 

Inglis , J . & Caird , W. Age differeLces in successi ve 
responses to siKultaneous stimulaticn . Canadian Jo urnal 
Q! r§Y£bg.J:ggy , 1963 , 11 , 98-105 . 



11 2 

Inglis , J. & Sanderson , R. successi ve responses to 
simultaneous stimulation in el derly patients with memory 
disor ders . J o urnal of Abnormal and social Psychology, 
1 961 , §l , 7 09 - 71 2 . 

Inglis, J . & 1ansey , c . Age differences and scoring 
differences i~ dichotic l istening ferfcrmance . J Q~fil £1 
gf ~.§.Y£h21illl.Y, 1967 ca ) , §§, 32 5 - 332 . 

Ingl is , J . & 1anse y, c . Per ception and short - term sto r age 
in dichoti c l istening performance . Ps_yc hono mic ~~i§Df§ , 
1 967 Cb ), 1, OD , 273- 2 7 4 . 

Kahneman , D. Attention and Ef f or t . Engle wood Cliffs , NJ : 
Prentice Hall , 1973. 

Kershner , J . & Jeng , A. Dual f unct i on hemispheric asymmetry 
in v i sual f Er ception : Effects of oc ular dominance and 
post exfosural processes. E§~£QE§YfhQ12fil£ , 1 972 , l Q, 
437 -44 5 . 

Kimura , D, Scme effects of temporal lo t e damage on auditory 
perception . £ i!.!!~I!i~D J o urna l of Ps ycholog_y, 1 96 1 ( a ), 
1-2 I (]) I 1 5 6- 16 5 o 

Kimura , D. Cerebral dominance and the pe rception of verbal 
stim uli . Canadia n Journal of Psy chology, 196 1 ( t ), 1~, 
<.J>, 1 66-171. 

Kimura , D. Left- right differences in the perception of 
me l odies . Q£~£1§£1 Y J o urnal of Ex2erimental Psy cholcgy, 
1 964 , 1§ , 355- 358 . 

Kimura , D. Func tional asymmetry of the brain in dichotic 
l istening . s;;QI.1§1, 1967, 1 , 1 6 3-17 8 . 

Kinsbourne , M. The cereb r al basis c f the later a l 
asymmetries in attention . Af 1~ Fs yc hologica , 1 9 70 , JJ , 
193- 20 1. 

Koch , H. A study of the nature , measurement , and 
determinat i on of hand preference . ~§ngti£~ ~gg 
f~Yf h21Q9Y ~ 2Il9.9~£Eb~ , 1933 , 11 , 117-1 2 1. 

Ku hn , G. 1be phi coeffi cient as an index of ear differences 
in dic hotic l istening . ~2£1§1 , 1 97 3 , 2 , (!!) , 450 -4 5 7. 

Lassonde , M., Lortie , J., Ptito , M. & Geoffroy , G. 
Hemispheric asymmetry i n callosal agenesis as r e vealed by 
dichotic listening perfcrmance . Ne urofs_y£hologia , 198 1, 
1 2 (;i) 455-458 . 



11 3 

Lishman , w. & McM e ekan , E. Hande dness in relation to 
direction and degree of cerebral dominance for language . 
~Qtt~! , 1977 , 11 , 30 - 43 . 

Mackay , H. & Inglis , J. The effect cf age on short - t e rm 
auditory storage frocess . ~§£.QD!Q!fgi~ , 1963 , § , 
193-200 . 

Mainka , G. & Hoermann , H. Genuegt der Begriff 
' Aufmerksamkeit ' zur Erklaerung des soge nannten 
Late ralitae tseffekts? Psychologische Forschung , 197 1, 
l~ , 2 9 5 - 3 1 1 . 

Marshall, J ., Caplan , D. & Holmes , J . The measure of 
late rality. ]§YI.QE.§.Y£hQ.J.:.QgiE, 1 975 , .1] , 3 15- 32 1. 

Me whor t , D. , Thio , H. & Birkenmayer , A. Processing capacity 
an d switching attention in dichotic listening . ~~n~gi~n 
~2grn~1 2! f§Yfh2!Q9Y , 197 1, ~~ Cl ), 1 11-1 29. 

Milner , B. , Taylor , 1. & Sperry , B. Lateralized sufpressicn 
of dichotically presen t ed digits after commissural 
s ection in man . §£!~U£~, 1 968 , 1§1, 1 €4-1 86 . 

Moray, N. Atte ntion in dichotic listening : Affecti ve cues 
and the influe nce of instructions . Quarterly Journal £1 
t~£§£i~§Il1~1 r§.Y£~Q.J.:ggy , 1959, jj, 56 - 60 . 

Murphy , D. Sensory de pr i vation , suggestion , field ­
de p e nd e nce and Ferce ptual regression . Journal of 
Personalit_y and Social Psychology , 1 966 , 4 (3), 289-294. 

Musie k , F. & Wilson , D. SSW and dichotic digit r e sults fr e ­
and post- commissurotomy: A case report . ~QY±Il21 Q£ 
S£eech and He aring Disorders , 1979 , 154 , 528 - 533. 

Nach s h o n , I . Eff ects of c er e bral dominance a n d attention on 
dichotic lis t e ning . T.I . T. Journal of Life Science s, 
1 9 7 3 , J , 107 - 11 4 . 

Na chshon, I . & Carmon , A. Stimulus familiarity and ear 
supe riority in dichotic listening . Journal of the 
Acoustical Society of Am e rica , 1975 , 57, 223-227. 

Nie , N., Hull , H., Jenkins , J. , Steinbrenner , K. & Bent, D. 
Statistical Package for the Social Sci e nces , Se cond 
~giti2Il · Ne w York: McGraw- Hill , 1975 . 

O' Connor , K. & Shaw , J. Fie ld dep e ndence , lat e rality and 
th e EEG . Biologj cal ~§Y~h.QJfgy , 1978 , § , 93 -1 09. 

Oble r , L ., Zatorr e , B. , Galloway , L . & Vaid , J . Cere bral 
late raliza t ion in Bilinguals : Methodological Issues . 
~£~in ~ng 1En9]~9s, 1982 , J~, 40 - 54 . 



11 4 

Oltman , P. A portable Rod and Frame apparatus . PerceEtual 
and Motor skills , 1968 , ~.§ , 503 - 506. 

Oltman , P . Psychological differentiation theory in social 
and cross cultural psychology . PaEEr 11resented at the 
meeting of the Eastern Psychological Association , 
Hartford , Conn ., USA , April 1980 . 

Oltman , P ., Ehrlichman , H. & Co x, P. Field independence and 
late rality in the perception of faces. Perce2tual and 
~2i2r ~~i112 , 1977 , 12, 255 - 260 . 

Oltman , P., Semple , c . 6 Goldstein , L. Cogniti ve style and 
interhemispheric differentiation in the EEG . 
N~~~QE§l£h21Qg!£ , 1979 , 11, 699 - 702 . 

Oxbury , s. , Oxtury , J . & Gardiner , J. Laterality effects in 
dichotic listening . ~£1~!§ , 1967 , l l ~ , 742 -743 . 

Palmer , R. Cerebral dominance and auditory asymmetry . 
~2!:lf!l§J= Qf 1'§1£hQ1Q9.Y , 196 4 , .2.§ , 1s7 -1 67 . 

Penney , c . Order informaticn in dichotic memory. JQ~!n~1 
of ~!E§Ii!!1§!!!&1 R§Y.£1221£:.9.Y , 1976 , l , U >, 340- 346. 

Ferl , N. The recall of dichotic stimuli- is order er 
lat erality more important . I'~Egf§ tn 1'§1£hQ1Qgy , 1968 , 
i , Cl), 25- 27 . 

Perl , N. & Haggard , M. Practice and strategy in a measure 
of cerebral dominance . Neuro2sycholcgia , 19 75 , 1J , 
347 - 352 . 

Piazza-Gordon , D. & Zatorre , J. A right ear advantage fer 
dichotic listening in bilingual children. ~!£in ~!lQ 
i§ng~~_g§ , 1981, 1J , 389- 396 . 

Pizzamiglio , l. 
dependence . 
7 00 -702 . 

Handedness , ear - preference and field 
Perce2tual and Motor Skills, 1974 , 38 , 

Pizzamiglio , L. & Cecchini , M. Dev elopment of the 
hemispheric dominance in children frcm 5 to 10 years of 
age and their relations with the development of cognitive 
processes . Brain Research , 1971 , 31, 361-378. 

Pizzamiglic , L. & Zoccolotti , P . Sex and cogniti ve 
influence on vi s ual hemifield superiority for face and 
l etter recognition . ££!1£~ , In Press. 

Poeck , K. Die funktionelle Asymmetrie der beiden 
Hirnhemisphaeren . ~§Qi§~h~ Medizinisch€ Wochenschrift , 
1 968 , 2J , 2282 - 2287. 



Pohl , P . Dichotic listening in a child recover i ng from 
aphasia . ~£~in ~Qg 1~ng~~g§ , 1 979 , ~ , 372 - 37 9 . 

Porac , c . & Coren , s . Lateral Freferences and Human 
~sh~YiQ£ . New York : Springer Verlag , 1981. 

Prohov nik , I . Cerebral lateralization of psyc hological 
processes : A literature re vie w. Archi v fuer 
f§l £h2l2gi~, 1 978 , JlQ , 1 61- 21 1. 

11 5 

Rasmussen , T. & Milner , B . Clinica l and surg i cal studies of 
the c erebral speech areas in man . In K. Zul ch , o. 
Creutzfel dt & G . Gal t raith (Eds .), Cereb r al Localization . 
Berlin : Springer Verlag , 19 7 5 . 

Richardson , J . How to measure laterality . 
N§.Y£Q£§1£hQb2g_i~ , 1 97 6 , 1~, 135-1 36. 

Roeser , R., J ohns , D. & Price , L. 
dichotically presented digits. 
!!§§s,g£f.h , 1 972 , l l , 184-1 86 . 

Effects of intsnsity en 
~QYfD~! Qf ~~~!!Qf1 

Rosenzweig , M. Representations of the t wo ears at the 
auditory cortex . American Jcurnal of Ph.1§ioloq1, 195 1 , 
1.§1, 1 47-1 58 . 

Rossi , G. & Rosadin i , G. 
dominance in man . In 
underlying S£eech and 
Stratton , 1967. 

Ex perimental analyis of c ere t ral 
F . Darley (Ed .), Brain Me c hanisms 
b£ngg£g~ . New York : Grune and 

Satz , P . Laterality effects in dichotic listening . B£ig£§ , 
1968 , l J ~, 277- 278 . 

Satz , P., Ac henbach , K. & Fennell , E . Correlati ons bet ween 
assessed manual laterality and predicted speech 
laterality in a ncrmal population . Neuro£s1cholog_ia , 
1967 , 2, 295 - 3 1 0 . 

Satz , P ., Achentach , K., Pattishall , E. & Fennell , E. Order 
of report , ear asymmetry and handedness in dichotic 
listening . ~Q.£!§.l , 1965 , 1 (.!!,), 37 7 - 396 . 

Shankwe iler, D, & Studdert-Kennedy , M. Identification cf 
consonants and vowels presented to left and right ears . 
.Quarterl1 Journal of Ex,Eerimental Ps1cholog_1 , 1967 (b ) , 
12, 59- 63 . 

Shankw e iler , D. & Studdert - Kennedy , M. An analysis of 
perceptual confusions in identification of dicho t ical ly 
presented eve syllables . J ournal o f the Ac ousti cal 
~2£!~11 2£ !fil§~!f~ , 1967 (a ), ~1, 1 581. 



116 

Shinar , D. & Jones , M. Effects of set - indu c ing instructions 
on recall frcm dichctic inputs . Journal of Ex£ erimental 
f§Y£:h2l2gy, 1973 , 2§ (1 ), 239-245 . 

Silverberg , R. , Bentin , S. , Gaziel , T., Obler , L . & Albert , 
M. Shift in visual field preference for English words in 
nati ve Hebrew speakers . ~£~ill ~ng i~n£Y~§, 1 979, .§ , 
184 -1 90 . 

Sinha , s . The role of the temporal lobe in hearing . 
Un£ublished Master ' s 1h§§1§ , Mc Gill Uni versity , 
11 on treal , 19 59. 

Sparks , R. & Geschwind , N. Dichotic listening in man after 
section of neocortical commissures . f 9A1~~, 1968 , ~ , 
3 -1 6 . 

Sparks , R., Goodglass , H. & Nickel , B. Ipsilateral versus 
contralateral extinction in dichotic listening resulting 
from hemisphere lesicns . £grt~L~, 1 970 , .§ , 249 - 260 . 

Spellacy , F . & Blumstein , s . The influence of language set 
on ear preference in phoneme reccgnition . ~21!§~, 1970 
(b), § , 430- 439 . 

Spellacy, F . & Blumstein , s . Ear preference for language 
and non - language sounds : A unilateral train f unction . 
Journal of Auditory Research , 1970 (a), 10 , 349 - 355. 

Spreen , O. , Spellacy , F . & Reid , J . The effect of 
inte rstim ulus interval and intensity on ear asymmetry for 
non -verbal stimuli in dichotic listening . 
li~~fQ£§Yf h2l2gi~ , 1 9 70 , .§ , 245- 250 . 

Springe r , s . & Gazzaniga , M. Dichotic testing of partial 
and complete split brain subjects . Neuro£syc hologia , 
1975 , l J , 341-346. 

Stone , M. Measure of laterality and spurio us correlaticn. 
Neuro,es_ycholcgia , 1980 , 1 .§ , 339- 345 . 

Studdert- Kennedy, M. 
i£ng~£g§ , 19 7 5 , 1 , 

Dichotic studies II . 
123 -1 30 . 

Studdert- Kennedy, M. & Shankweiler , D. Hemispheric 
specialization for spe ech perception. Journal of 1h§ 
Acoustical Society Qf hfil§£if ~ , 1 970 , ~.§ , 579 - 594 . 

Studdert- Kennedy, M., Shankweiler , o. & Sch ulman , s . 
Opposed effects of a delayed channel on pe rcepticn cf 
dichotically and monotically presented CV syllables . 
Journal of the Acoustical Society of America , 1 970 , 48 , 
599 - 602 . 



117 

Subirana , A. The relationship betw€en handedness and 
l ang uage func tion . Internationa l Journal of li~YfQ1Qg1 , 
1 964 , ~, 2 15 - 234 . 

Teng , E. Dichotic ear difference is a poor index for the 
functional asymmetry bet ween th€ C€rebral hemispber€s, 
! .§~!:QE§1.f.!rn1.s:gi .§, 1 981, .12, (1> , 235- 240. 

Treisman , A. Selective attenticn in man . Bri!i§h tl~Qif21 
~ Q!!f:.!1~1 , 1 96 4 ( a } I JQ I 1 2- 1 6 • 

'Ireisman , A. 
attention . 
20 6- 21 9 . 

Vertal cues, language and meaning in sel€ctive 
~fil.§fi.f~Il ~2Y!D~1 QI f§Y£h21Q!ll , 1 964 (b), 11, 

Trei sma n , A. Comments on selective attention: Percept icn er 
response? A reply . Quarterl1 Jou rnal cf ExEerim en tal 
f~Yfh212gy , 1967 , 1 2 , 362- 367 . 

Treisman , A. Strategies and models of selective attention . 
Psycholog ica 1 Rev h! w, 196 9, 1§. (]) , 282 - 29 9. 

Treisman , A. 
stim uli . 

'Ireisman , A. 
dominar, ce 
messages . 
1 968 , 1Q , 

Perception and r ecal l of simultaneous speech 
Acta Psychologica, 1 97 0, 33, 132-14 8 . 

& Geffen , G. selecti ve attention and ceretral 
in perc€i ving and responding to speech 
Quarterl1 Journal of Ex£erimental Psycholcg1 , 

139 - 150 . 

Treisman, A. & Rilley , J . Is sel€ctive attention selec tive 
perception or selective r esponse : A further test . 
Jou rnal of EX£€ri mental g§1£BQ1Q91 , 1 969 , 12 , (j), 27-34. 

Tsunoda , T. & Oka , M. Cerebral hemispher€ dominance test 
and local ization of speech . Journal of Auditor1 
R~~§~£fh , 1 971, 11 , 177-1 89 . 

Tunturi , A, A study of the pathway from the medial 
geniculate body to t he acoustic cortex in the dog . 
American Journal of Physiology , 1946, 1 47, 311-31 9 . 

Tza varas , A., Kaprinis , G. & Gatzoyas , A. Lite racy and 
hemispheric speci alization for language: digit dichctic 
l istenin g in illiterates . _!! §QIQE§1£h.21Qgi.£, 19 8 1, .1.2 
(1) , 5 6 5 - 5 7 0 . 

Waber , D. Sex differences in cogni t ion : A function of 
mat uration rate? ~fi§ngg , 1976, J2Z, 572 - 5 73. 

Wada , J . & Rasmuss en , T . I ntracarotid i njection of sodium 
amytal for t he lateralization of cerebral speec h 
do minanc€ . Ex perimental and clinical cbser vations . 
J ournal of M§Y£Q§g£g§£1, 1960 , j], 266- 282 . 



118 

Walsh , M. Factor analytic study of the Embedded Figures and 
Rod and Frame Tests . PerceEtual ~ng Mctor Skills , 1978 , 
!11 I 5 3 1 - 5 3 7 • 

Walters , J . & Zatorre , R. Laterality differences fer word 
identification in bilinguals. Brain and Language , 1978 , 
§, 158 -167 . 

Warrington , E . & Pratt , R. Language laterality in left ­
handers assessed by unilateral ECT . Neuro£sy chologia , 
1973 , lJ, 423- 428 . 

Wexler, B., Ha wles , T. & Heninger , G. Use of statistical 
significance criterion in drawing inferences abcut 
hemispheric dominance for language function from dicbotic 
listening data . ~££ill 2gg t 2ngg 9gg , 1981, lJ, 13- 18. 

Wilson , R. , Dirks , D. & carterette , E. Effects of ear 
prefe rence and order bias on the reception of v erbal 
materials . Jo urnal cf SEeech and Hearing , 1968 , 11, 
509- 522 . 

Winer, B. Statistical Princi£les in Exf erimental Q~2 igg . 
Ne w York: McGraw- Hill , 197 1. 

Wi tki n , H. Individual differences in the ease of perce fticn 
of Embedded Figures . ~Qg~n~1 21 ggI~Qn21i!Y , 1950 , 12, 
1-1 5 . 

Witkin, H. Embedded Figures and personality: A reply . 
Perce£tual and Motor Skills , 1960 , 11, 15- 20 . 

Witkin, H. & Asch , S . Studies in Sface perception: IV . 
Further experiments on perception of the upright with 
displaced visual fi e lds. Journal of Ex£erimental 
f§Y£h212g1 , 1948 , J~ , 762 - 782. 

Witkin , H. & Goodenough , D. Field dependence revisited . 
R~§g2££h ~~ll~iin , 1977 , Educational Testing Ser vice , 
11:.1§ , 

Witkin , H., Dyk , R. , Faterson , H. , Goodenough , D. & Karp , s . 
Ps1choloqical Differentiation . Fotomac, Md : Ear l ba u rn , 
1 97 4 . 

Witkin, H. , Goodenough , D. & Oltman , F . Psychological 
differentiation : Current status . Journal of Personality 
2n~ ~Q£!£1 g§Y£h2l2gy , 1979 , 11 , 11 21-11 45 . 

Witkin , H. , Oltman, P. , Raskin , E . & Karp , s . A Manual for 
the Embedded Figures !§§1§ • Pale Alto , CA : Consulting 
Psycholcgists Press , 197 1 . 



119 

You ng , H. A t est of Witkin ' s field - de pendenc e hypothe s i s . 
JQY~n~1 of Abnormal and social Psychology, 1959 , 59 , 
188-1 92 . 

Zaidel , E . Language , dichotic liste ning and the 
disconnected he mispheres. PaEer Eresented at th§ 12th 
Annual Meeting of the Psy chonomic sccie t1, Boston , 
Mass ., USA , 1 974. 

Zoccolotti , P. & Oltman , P . Fie ld depe ndenc e and 
late ralizaticn of verbal and configurational processing . 
fQtii!, 1978 , 1!, 155-1 63. 

Zoccolotti , P . , Passafi ume , D. & Pi2zamiglio, L . 
Hemispheri c superiorities on a unilateral tactile test : 
Re l ati onship to cognitiv e dimensions . f~I~§tlY~J 9TI£ 
Motor Skills , 1979 , 49 , 735 - 742 . 

zuri f , E. & Bryden , P . Familial handedness and l e ft - right 
differences in a udi tory and visual perception . 
li~ YIQE§Y~h21QgJ§ , 1969 , 1, 179-1 87. 



Appendix A 

TESTING MATERIAL 

- 120 -



121 

PPRA·Sensory- Ho tor Survey II 

!lame 

---
Sex f emale D l!lal.0 

Date o f birth I Height _ !Weight 

COORDIIIATION-PRtFERENCE lN'FORXATION (Check the respon•e thot describes you besn 

l. Most people carry their heads with a slight tilt . llow do 
you usually hold your heod7 leftO right[) 10iddleD 

2. 111th vhich h•nd do you use an era:,er on paper! kflO rightO hothO 

3. 1/hich eye vould you uaa to pee p through a keyhole? l cflO rightO l>othO 

4. 111th which foot would you kick • ball7 letrO rightO bothO 

5 . I! you hod to look into a dark l>ottle to lee hov full it 
v•• • which eye 110uld you ute? leftO r ightO both□ 

6. Into which ear woul d you place the ••rphone of A transister 
radio7 leftO right□ both(.] 

1. llith ·;hlch hand do you rcr:,ove the top card when dealing leftO r lghtO bothO 

8. \.'hlch eye would you usl! to sight down o rifle? l cftQ r lghtO bothO 

9. lf y~u had to s tep up onto a chair, uhich foot would you 
pl,ct on t.hc chair first! left[) rightO l>othO 

10. I! y1Ju Wclt\tt.rl to listen in on a conversAtlon soJng on behind a 
closed door , ~1ich ear would you place ug:i lns t thP. door? lcftO r l ghtO t,,,thO 

,-----
II. 111th which hand would yo\1 throv a ball to hi t a target? lcftO rightO bothO 

12. I/Ith which hand do you draw! leftO rlgh t O bothO 

13. If you w~nt~d to pick up a pebble with y,H1r toes 1 1o:h Leh foot 
1.1ould you u,e1 lcflO 'lghtO bot:,□ 

14 . It you v.inted to hcnr ::;omeone'e heart b1!;.1t , ,.,hi..:h c,'ll" 1JOuld 
you rl.,Ct! ;;g.11n!.t the!!.· chest? lcrtO :ightO :.~t:1O 

15 . 1,.'hich eye t1oul1I you use to sight Jo1.1n u tcle~c~rc? l e[ l□ rtch1O b~thO 
---· ------

l i. C~nsidcr t he !our pJr.t11res belw.1. \./i,lch 1".Jok!t :nO'.l II kc the ,,Ay you hold your 
h;>ind when \J"C ttine,? (n,~cit the box 1111dc::\' lt) 

ljJ ~ f.-=:z ~ N\ ?v...._____ 

~ ({:?··, 
------............./ 

0 [] n D 



:m:1 

sr:xt: TUL•tt: IICltr.rr. 

l>Al'rr. n~ lli\lSSA.'ll:I: I CMNOl:UR I l'OIOS 

L. H-F0R.'tATI0:I sur. COO!:Dl:IATI0:I DE PR!:r'ERf.SCE. (C0OfEZ LA R(SPOSSE QUI 
V0US Dtcl:IT LE HIEUX. ) 

l . IA pl up.r t des ,:ens penchcnt lc&~rmcnt lo tcte. 
Corumcnt est-cc que vous pcnchcz l.1 v0tre:? 

2. Ou~d vous c(f:tcez unc crreur sur la pa,tc , 
qucllc m~ in c~ploycz-vous? 

3. Qucl ocll cst- c~ quc vnus , rcearderlez 
d.Jns un t rou tic serrure? 

4. Avcc qucl p!~d donneriez-vous un ~oup 
de pied o unc ballc? 

S. Avcc quel ocll e s t-cc quc vous regardcrie z 
dans un~ bouteille obscure pour diterminer 
le nlve~u de liqui~~ l a ded.>ns ? 

6. Contrc 'lUcllc oreillc est-ce quc vous 
pl acc riez 1•Ccouteur d'une r~dio? 

7 . Avec quellc m.iin enlcvertcz-vous la prca,!Crc 
car te quand vous commencer a !.iirc la donnec? 

8. Avec quel oeJl es t-ce quc vous visez un fusil? 

9. ~u;1nd \'':'U!I mcnt,.,. ,ti:\1r ""~ <"hA~se , ~,•cl piP.d 
~c ttcz-vous d'~bord? 

10. Si vous voultcz ccoutcr unc co~v~rsntion qui 
1c pas!lait derric're une porte f"nnme , qucl!P 
orcillc ploceri .. ~z-vous contrt!' la pC1rtc? 

11. Pour nttcindre un but. avcc que:lle: oain 
lAnccriez-vous une boule? 

12. ~ ell" main C~Dloycz- vous pour dcssincr? 

ll. Pour ramm,"'lscr une piftrr~ ave c les orteils , 
quc l pleds cmploycz-vous? 

14. r ou r cntcndrc le battemcnt du cocur qucl 
orclllc pl~ccricz-vous contrc la poltrinc? 

JS. Avcc qucl ocll est-cc quc vou, rc~ordcz dons 
un tClcsropc? 

16. lk-r,orrlcz cc,: quatrc l a1:1r.cs . L•quclle 
r ~Hc111l> lc plu~ A votre face>n d'ecrirc? 

IJp ~\, 
)/:'.-; ~\ 

,.~ 
lJ CJ Cl 

a' gauche O a' drol • 0 pas du tout 0 

a gauche D drotrO !es dcuxO 

a cauch~o idrottO!cs dc ux O 

a &auch•D a' droi tO !es dewcO 

. ... gauche 0 a'droitOles dcux.O 

8 gauchcO a' drotrO lcs deux O 

& gauche D a' droitO lcs de:uxO 

a gauche□ a' drol tO les deux O 

i. g~uchc D it dro\f O l cs dcux O 

• gouche tJ adrottOlcs dcuxO 

A gaucht- 0 ; droi t O l~s dcuxO 

; inuchcO a ... rJroi t O lcs dcuxO 

i gauchcO adro1tOlcs dcux O 

; gauche tJ a droi t 01cs dcuxO 

i r•uchc O o drol t Oks JcuxO 

[) 

122 



. In lh is tcs l, you arc 10 Ir)' 10 find" s imple fii;urc when i1 i, hiddl'l, 111 J more 

,\ 1 the top of th~ tt·, t p:1;.:1.· ~·tH1 "ill ~cc a row o(.fi,·t• .f;.im;,h· .figun•.-:. J .,hc 1 cd J, :! . ) . !, • ~, . Udll" rh,:m :11 1.' l~ , ·o1r:1;' h.''I: 

<11..· , :;:1, , . 111 c.'.h,·h t\l th ... ·, ,.: d"·,icn, rim' ,~(,hc.Ji,'C !'.impk fi.cu rcs is hiddc11. Oul_,. nm· ul the li,T li_l!l tr\.·, w,11 li1· hi,~,k,, ,:, \.'a,·11 
n11npk· ., \ '. l."~i~11 . :rncl 1ha11'tl l.' figure w ill be the .tC111u~ si;c and i,, the .ta111c posi,;m, ,,~ it j ._ ~1t 1lu: 1n p _.r t lh: ;1:1 ,i:<.·. 

l 

1.·.\',t.11/'I. /.' X: 

I.X.-\.\/1'/ I.' )': 

2 3 

No,\ tr~· an c-;x:11nplc . Look for one or these .i;;implc figures in 
the \·ompk·.\ <k~i!!n t;i"cll to the right . ~-lark your an~wcr on 
1hc A,"wc-r Sheet in column 1. 

Fi:!urc Ji-. the 0 11 c 1h:i1 is hiC:dc-n !!1 the ck:-;iJ~11 , ~o you 
.,l11..111ld h;n·c fi lk tl in 1hc J s lo t on your A nsw"-·r ShC'CI f\>r 

C("'l l i11"1l 1. You r :rn Sl.'C this more cl~Jrl~· i n the <k~ign to 
1hc 11tJn. \\ hl·n: Figun· i_s oullincd wi1h .1 heavy line. 

Nuw rr_v :1r101hcr cx:unpk. Mark your .,nswcr on 1hc Ans wer 
Sh~1.·t in column 2 

l11 FX,\ ~11'1.1; Y. Figure!, is hitlclcn, so ynu shuulcl lwl'C 
r,rr.-,1 i111'1c 1, .,101 for 1hi, cn111plc . 

4 5 

1 2 j 4 :, 

1 2 J 4 5 

Tlil· ..... ,1:H· .... in1plt..· figun·, .,re 0 11 the 111,"X"I page. St;1r1in~ wi1li th.<' fin·, t ( c.o l )) . f111t1 whkh tWl' <ll lh1.· , .,: ,impk f:~u n.~, 
i, h:ildu1 in,·.,,!, d,·,ii:11. ·1 hen 111;11·, y1111r An.,wcr Shcc1. ll'o,k ,111ickl1· 111 Jini,h a~ 111:,ny :" _1·(111 ,·an. Y,,11 "ill h:"·,· .i ""'"·'n 
r,,r ;lu· f~·,1 I: ,\11

11 .1r:: lhll ~ur,· or th\· ri1;hl ;1m~Wl'r for :lit itc.:111 , m;Hk the rhoic.:c lhJt is \'Utlr hc:.\1 c.111..·:-., . If \lilt ti111"h h"·tor1.· 1i 111c 
i, c.,l!nl. 11k:1•.1,· SJ'O/J. I)., nu/ turn 1h"-· p ;1g\.· , • • • 

/JO 1\'0f J'/11/N /'JI/\" l',1(,'/; /1.'vT!l 11.\'A'l:IJ ro I)() so. 
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l 

o.,n-t re t r!li t vcus ., Jlc-:. , .. c~.-wt"r de trt1uve-t unc ~ f :"lrk ff[u rc ~c:oc-ctclquc 
d .105 1111 ch.·~!C<' ln rl11!t cc-r-;, lt·>tc . 

Au l1.111t dC" lJ p.,~~ vflu:i vc rrcz une r.111r,<'C' de fls:,ur<''- ,- tr-·;:, lcs nuccr..>tcc, 
l 2) '• S. Au t!..'."►!!O:•J:' d ' cu"< 11 y ., l::? d,···••t:ln< c<-=-jt,, .... < . "-·., c!'!:c,· d:,ns 

ch,,~ua ~<' C«' J•~:,,.•ln. tl 'l ., un'-• !l,:u1C" r-,,,p) c. l'nc :i:..·u!c H~urc ,"'st 
c.1cln••" ,',n<: ch.~1,11• ~ .. - .. ~ .... ,n 1.·t c,·t tc f ir,11rl' ••s t~'-' J,:1 "':":"! tr.Jn~cur ~t d.>nt 
l a n:rt' r<"-.ltl on r, ut- a•llc du h.,ut de J., r,1ic. 

Le~ cin,1 !J cur ,s quc vl)u: Jcvcz r ..:chcrch, r son t : 

2 3 

r~ ...,.L!: X: ~.:ll ntc-n:1n t !Jitcs un ~nmltr cs.1 L Rcchcrchc:7. 
unc des fi t,urci1 si~;,lcs d.1r:1 l.: c!..:$se1n C~i>lC;,te 
qui sc trguvc ., droltt!. lndlquc7. vocrc rcpons~ 
J.,ns J.1 l colouuc sur l.1 fcui llc de rcponsc!I , 

l.J !ft.~:'': r.-:- ) c.,t c-~ !l~ c;'-Jt ~~ ! -=~=-~cc c!J:,;t !e 
1:.:-::f:: : .;!;.:-; v.;;.; :. .. d..,.: .;u n oirdt lJ 
trohict.:~ <'!<-;>JC"' sur v (,tr...- (.:uili.:: 0-: rcponscs 
poor J."\ c-olcnnc 1. \'('lus ;,,ouve~ co:,stAtcr ccci 
ton r c$:~rd.l:at le dC"ssein a Jroi:c ou l:t (f&ure 
s Sn~l c r.uccr o ) 3 etc contou~ce .lU cr.:,yon &r~s. 

r,; ;~:r-u: Y: t;"::;"lyl·Z ('tu:o rC" on (oh. 1ndlriu~7. votrc r cronsc 
d:,o~ J:, ,h ... u:td<'t:(> (()l('lnuc sur J., f cu1 l lc: di! 
rrpe"'nr.r. . 

n.,11<1 l ' c,:.c::irlc y t., fi ru rc nu-,."":-'> 4 c~t c-.,c-ltc . 
\'nu-: 1111dcz. ct,1 no1cir le q,u Hri<-:-A• ,·sr.,cc. 

4 

12)1,~ 

lr:it , .. ,., •. ,,..; (l rur,• -; :-.ou t ~ur l ,1 111·t"r-h.,ln,• r ••:".•' rn rrr-i:a,..nc-.,nc: r .1r le Ph '-, f,·r (tro i,-l ,•nc ' 
c.•tc·,:11·) ,•:,:.,,l\· r.r. U•! <h.• viu,· r •; 1wll,• !tnH•• ..;irlj'lt ,•:. ( (',\Ch,•,• J .m:. du·qw· ~1•.:-. ... ,.tn . 
l"":.'lr.·:,: t., 1 1••nltc ... ,, r , 1,11 .. f,,11: ... .:..: • •••••n:,";,. i',Hll~ h .• 1•.1ptd,•·,ut r\)ur t-n 
f inl r I,• p,1 ... •. 11,lt'. \'11u•1 .111r,• 7 rinri r(nur,••: r,,,1r f .,!r,• ll• l ("•.1. ~t ,•,,0 .-; n' ,· t<'S 
I,. . ~ur 111 • l.1 1e 11••"'1 · ,• l11.ll•,•1o· .r. c ,• 'l'Ji v.,.,.. 1•.1r.1it ll· plw~ ,·r.ll~:,•r. .. !.d.1ld,· . $i 
, ·,•111 tr·r ... 1111•1 .,v.,:,t ) f • ,r·,r"• , .. ,rr,•rr:: . 

s 
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~ 
2 3 4 

col ·1 col 6 --, 

1 2 3 4 5 

C1;' } ;., 

2 1 :. 

cd 9 co 1 l l 

~ol l 3 

l 2 ., I. S l 2 J 4 5 l J 3 I, ---·-------------'-·--------------....1...------------- --
STOJ•. PUT YOt:R 1'1::--Cil. DOll'N. 



N/\:·W. ___ ________ ______ D,1lt' __ -'-_ 

u:s:I\·r:i:SITY OF VICTORIA 

Le-ft 

1. bed lamp 

2. ru r, inch 

J . lock s:ni le book 

4. ba ll gun t op 

5. bc,, r hat 

G. l)uj: jt"l.'.µ 

7. hai r wall 

8. paw ski rt 

9. stun:, l eg 

10 . stor m p.:iil 

11. aunt moth 

12. ioric plate 

13. s h irt tic 

14 . t,,n shec-p 

15 . dog cat 

16 . pot worm 

17. wall roof 

}8 . moth eye 

19 . deer p<1n ts 

20 . h a ir t oe 

NEUROPSYCIIOLOCY 

L.'\llORJ\TORY 

126 

sc ____________ _ 

J\gc ___ Exnmincr _______ _ 

FEATURE 

BJ\l.ANC:En DICiiOTIC I.I STEN INC. ·TEST 

~ 

chair desk 

hill tree 

zca stool club 

doll gane bet 

rain cart 

car cart 

roach bowl 

spoon snow 

t ick truck 

bog wind 

flea grat 

pot stove 

coat. shoes 

shoes wood 

hor se deer 

bike rat 

. s teps floor 

bog car 

pan roof 

arm head 
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J. plntc ant coat door wind bus 

2 . jct tr:il11 bike truck bus ship 

J. cnt b r ick cup nose skirt fly 

4. h.'.l ii G t .:iir j eep foot horse blouse 

5. cloud slcc•p cold sun snow rain 

6 . fly IJ,1Sp roach worm t ick bee 

7 . b01d dish cup spoon pan knife 

8. arm flou r dog gnat train f9rk 

9. ship dress wasp cold head dish 

10 . truck p.'.lnts dress hat skirt blouse 

11. mouse rnt sheep cow pig bear 

12 . slcrp mouse t ie bee bo.'.lt cloud 

13. room ;.,ood hall brick stair door 

tt,. t oe fork knife CO\./ jet Sto?pS 

15. eye hand foot l eg nose car 

16. r oor.1 sun stove car pig flee 
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1. cnr jct bil:e ship bus tr;iin jeep truck 

2 . r,nat snow fork shirt truck foot l,d r, h;; l.l. 

3. h.iil sun cloud wind s now fog r.ii n s l eet 

4. floc,r CO\J leg bike knife storm hat 1:orni 

5. raoth flee ro:ich fly ant gnnt tl ck wa~p 

6. cup pl .ite pan dish stove fork bo1-·l pot 

7. jeep bo;.,l skirt hand fog st.air wasp mouse 

8. flee sr,oon cold boat brick deer pilnts hair 

9 . shoes roof arm bee hair shi.p dog pot 

10. coat sock blouse tie shirt dress shoe~ hat 

11. C3t horse bear dog sheep pig cow n1ouse 

12. brick door wall wood roof StPpS room St'1il" 

13 . ti c.:k cloud !,cad cat skirt dis:, . ... , .. 
Wu..1...1. t r.:iin 

14 . sun toe ant pan cart rat door coat 

15. blouse rain stove wood ear horse r oach bus 

16. hc;:id C'':,'C nose foot arm hand toe l eg 
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Sll ------------
NA~!E ____ __________ Date _____ Age _ _ Examiner ______ _ 

UNIVERSITY OF VICTORIA NEUROPSYCHOLOGY FEATURE 

LABORATORY BALANCED DICHOTIC LISTENING TEST 

1. lit lampe chaise bureau 

2 . t apis poucc cote arbre 

3. cerrure sourire livre mer bane club 

4. balle fusil haut poupee geu enj eu 

5 . ours chapeau pluie broue tte 

6. bateau jeep auto brouette 

7. cheveux mur punaise bol 

8. patte juppc cuillere neige 

9. t,·mpetc jambe tique camion 

10 . ter.,pc t c seau tourbe vent 

11 . t antc mi cc puce puceron 

12. fourchct cc assi ette pot four 

13. chemise cravate manteau souliers 

14. tcint mouton souliers bois 

15. chicn ch:1t cheval renne 

16. pot ver biciclette rat 

17. mur t o it marche pl anche r 

18. mi tc ocil tourbe auto 

19 . r cn11~ p.'.lnt.'.llon poclon t oit 

20. cheveux ort~ i l bras tete 
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l. asslette t.:mte manteau po rte vent autobus 

1 avion train bicicle camion autobus bateau 

). chat brique tasse nez juppe mouche 

4. giboulee marche jeep pied cheval blouse 

5. nuage sornmeil froid soleil neige pluie 

6. mouchc guepe punaise ver tique abeille 

7. bol assiet te coupe cuillere poelon couteau 

8. bras plancher chien puceron train fourche tte 

9. batc au robe guepe froid tete assiette 

10. camion pan talon robe chapeau juppe blouse 

l l. Souris rat mouton vache cochon ours 

1~ . sommei l sour is cravate abeille bateau nuage 

13 . ch.,mh r c bois corridors brique marche porte 

14 . ortcil fourcht!tte couteau varche avion marche 

1 S. oc i l hoitc pied jambe nez oreille 

16. ch amhrc soleil four orcille cochon puce 
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1. auto avion bicicle bateau autobus train jeep camion 

2. moue heron ne i ge fourchette chemise camion pied cochon corridor 

3. giboulee soleil nuage vent neige brume pluie grele 

4. pl.:inchcr v.iche jambe bicicle couteau tempe te chapeau ver 

s. mite puce puceron mouche t ante pucero n tique guepe 

6. coupe .issiette poelon bol four fourchette bol pot 

7. jeep bol juppe main brume marche guepe souris 

8 . puce cuillere froid bate.iu brique renne panta lon cheveux 

9. soul iern Coi t bras abei Ile grele bateau chien pot 

10 . manteau bas blouse cravate chemise :obe souliers chapeau 

11. chat chcval ours chie n mouton cochon vache souris 

12. b rique porte mur bois t oit marche chambre escal ier 

13. tique nuage tete chat juppe assiette mur train 

14 . soleil ortcil Cante poelon brouette rat po rte manteau 

15. b l ouse pluic four bois oreil le cheval puceron autobus 

16 . tete oc i 1 nez pied bras m.iin orteil jambe 
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//tlOllil JOB (S9007, 221 , ,COSTA) , CLASS=C 
11• USE RID =COfdl ETT 
// EXEC SPSS, VERSION=9 A 
RUN NANE COSTA/MOH R STUDY 
V ARI,\ BLE LIST LEV EL , S EX , AGE , VSCORE,EF , ORDER , N2L , N2R,N3L,N3R , N4L , N4R , 

INPUT FORMAr 
02L,02 R, 03L , 03i , 0 4L , 04R , EA6L , EARR , Tll , LANG 
FIX EP ( T 9 , F 1. 0 , 1X, F 1 . 0 , 1 X, F 2 . 0 , 1 X, F 2 . 0, 1 X, f 2 . 0, 1 X, P 1 . 0 , 2 X, 

2F2.0,3X,2f 2 . 0 , 3 X,2F 2. 0 , 3X,2F2.0,3X,2F2 . 0 , 3X,2F2 . 0 , 
3X , 2F2 . G, F5 . 2,T90 ,Fi.O) 

VAR LA BELS LEVEL LANG PROFICI ENCY , 6BEST , 1WORST/ 
VAR LABELS SEX , 1=FEMA1E, 2=MALE/ 
VAR LABELS AGE CHRONOLOGICAL AGE OF SUBJECT/ 
V !1R LAIJELS VSCORE VER BliL SCORE ON C'J' l!F.R L!INGU/,GE/ 
VA R LABELS EF E~BEDDEr, FIGURE SCO RE , 1-12/ 
VAR LABELS ' ORDE R ORDER OF l:RESENTATION, 1=Et1G , 2=FRENCH/ 
VA R LABELS N2L 2WORD PAIRS ,NA TIVELANG ,LEFTSIDE/ 
VAR LA oE LS N2R 2\.IO!lD I'AIRS , NATIVELA9G,RIGH!SIDE/ 
V /IR LABELS N3L 3\IORD PAIRS , NATIVELAN G,LEPTSIDE/ 
VAR LA BEL S N3R 3 h' ORD PAI RS , NATI VELANG,RIGHTSIDE/ 
VA R LAJ'IBLS N4L 4W()RD PA~R~,NATIVElANG,lEFTSlDE/ 
VAR LA BE LS N4 R 4 liORD PAI RS , UAT I VELANG , RIGHTSIDE/ 
VAR LA BELS 021 21/0RD PAIRS, OTHER LANG , LEFTSIDE/ 
vt.R LllDELS 02R 2\./0RD PAIRS , OTHER LA~G,RIGHTSIDE/ 
VAR LADELS 031 )~'ORD PAIRS , OT HER LANG,LEF TSIDE/ 
VAR LA BE LS 03 R ) WORD PAIRS , OTHER LANG , RIGHTSIDE/ 
VAR L1' 6ELS 041 41-0RD PAIRS,OTHER LANG , LEFTSIDE/ 
VAR LADELS 04 R 4WO RD PAI RS , OTHER LANG,RIGHTSICE/ . 
V All l,ADELS EARL EhR A'I TENUAT ION ON 'i'HE . LEF'I SIDE IN DB/ 
VAR LABEL S EllRR EAR A'ITENU ATION ON THE RIGHTS IDE I N DB/ 
V IIR LA BELS TB THRESHOLD fOR BETTER EAR/ 
VAR LA&ELS Li\ l/G NATIVS LA NGUAGE OF SUEJECT/ 
PRI:;; FO,<i'iit.TS LEVEL , SEi , AGE ,V SCORE , EF, OiDER, N2L,N2R , N3L , N3k , N4L , N4R , 

021, 02R , 031 , OJR , 041 , 04 P. ,Ll,NG (2), EAR L, EhRR , TI! (4), 
N2D TO sunL ATO (4) 

READ INPUT DATA 
6 2 18 48 10 2 2328 2643 2251 1424 2229 1245 -6 0007 . 50 2 
6 2 2 1 52 09 2 1 522 0835 123 8 111 9 1 7211 1828 00 - 615.00 2 
6 2 19 54 09 2 132 1 2011 1 1840 102 4 182b 1 932 oo- 1c5 . oo 2 
6 2 20 1!8 11 1 1628 1042 1538 082 1 1325 11 29 00 - 907 . so 2 
5 2 18 40 09 1 0827 0840 134 4 031 2 1223 11 28 C0-4 01.25 2 
5 2 24 55 11 1 1223 1337 1443 0820 1 02 7 0934 00-606 .25 2 
5 2 19 113 11 1 172 1 2029 2938 0811 1411 2130 C000 08 . 75 2 
5 2 30 51 12 1 1928 3325 25110 1216 1922 1727 -4 0008 . 75 2 
4 2 19 41 08 1 11 28 1 443 0650 0514 1524 07 27 00-1 06 . 25 2 
4 2 2 1 51 12 2 1625 1835 23 40 1417 1 928 122 4 00-1105 . 00 2 

3 2 20 46 1 2 1 1523 1637 2231 0 312 1117 1620 00-511 . 50 2 
3 2 23 40 03 2 2727 2742 2543 161 8 17 26 11 30 00 -21 2. 50 2 
3 2 26 48 12 2 1925 21137 3032 0521 1925 1 II 28 - 50007 . 50 2 
3 2 18 37 06 1 1826 15111 2438 0722 1225 0727 00-600 . 0•) 2 
3 2 2 1 38 12 1 11 1 8 2 127 27 37 0513 1214 0724 00-403 . 75 2 
1 2 20 44 OU 1 1223 194 4 133 0 0515 1225 0924 00 -1 02.50 2 
1 2 22 39 07 1 2027 1637 194 0 051 8 1324 072 7 OOOOOE . 75 2 
1 2 20 33 08 2 2531 18 46 1450 101 6 1322 0923 00 - 606 . 25 2 
1 2 1 8 42 12 2 0326 G 1141 0249 0223 0327 0523 00- 41 1. 25 2 
1 2 22 35 06 2 11 23 1143 0655 0612 0818 0429 -1coos . oo 2 
6 1 19 48 12 2 2029 16 43 14 52 0819 1432 2128 00-1 C2 . 50 2 
6 1 21 46 12 2 16 23 16 43 15 53 072C 0731 0939 - 90002 . 50 2 
6 1 20 49 12 2 2726 211) 1 2"36 1023 1724 1330 C0-1 05 . 00 2 
6 1 I; 1 41 08 2 i ::24 1643 2539 0620 0628 2318 000015 . 00 2 
6 1 1 8 41 12 2 15 18 1738 2230 1016 143 1 2023 CO- ll00 . 00 2 
5 1 19 41 1,;_ 2 1926 17 41 1648 0819 0733 0643 -60002 . 50 2 
lj 1 18 41 1 1 2 1727 151l5 2043 0517 07 26 0629 00 00 10 . 00 2 
4 1 2 1 42 11 1 1424 20.38 22 3 '1 081 7 1230 1732 0000 13 . 70 2 
4 1 18 37 o::: 2 2026 21128 2•127 06 18 01211 1 81 9 - 400CO . OO 2 
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4 1 20 42 O!:, 1 20211 2 140 1542 1017 0721 01,30 00 - 506 . 20 2 
3 1 1 8 110 06 2 1325 2113" 2511 1 0 91 Li 192 1 1522 00-2C 6 . :?.0 2 
3 1 19 41 05 1 13 2 1 1239 1147 0614 0020 0033 00 - 107.50 2 
3 1 1 9 41) 11 1 1927 1744 14 57 102 2 0734 11 32 - 20010 . 00 2 
3 1 22 112 06 2 1827 29110 3839 111 11 111a 2424 - 20005. 00 2 
3 1 18 36 11 1 11 30 1436 065 1 o·, 1 s 13 17 0926 00- 90 1. 20 2 
3 1 19 32 06 1 12 HJ 13!;0 1239 0312 0512 0522 -4 0006. 20 2 
3 1 20 33 1 1 1 1424 0641 164 5 05 16 0 523 0527 C0- 20C20 2 
1 18 .36 05 1 i028 0942 095i 0616 1515 0728 -50006 . 20 2 
1 31 26 O!i 1 1722 11 35 0738 051 1 0013 1014 -1 0007 . 50 2 
1 1 19 15 0:, 1 2023 211211 2530 0613 18011 1313 00 - i 06 . 20 2 
6 1 1 9 43 05 2 1723 1527 164 5 052 1 0 635 033 5 co- 6 1 0 . 00 1 
6 1 2 1 44 1?. 2 11 1 4 192:i 34 111 0 5011 071 5 09 19 00-106 . 25 1 
6 1 21 51 09 2 152 1 1339 0950 1419 0 64 1 02117 - 20006 . 25 1 
5 1 24 44 12 1 1826 17 411 1550 0722 0236 0050 -1 0002 . 50 1 

5 1 21 42 12 1 11128 2041 2136 0510 0731 0721 00-1 11. 25 1 
4 1 19 39 OG 2 1729 20,,5 1551 0415 0136 1 o:i 3 00 - 412.50 1 

4 1 17 34 11 1 1927 2335 235 1 1120 0730 0 930 C0 -1 07 . 50 1 
11 1 18 32 1 1 2 1625 2 L: 31 4427 0817 0730 0638 00 - 30 3 . 75 1 

4 1 1 9 3 6 07 1 1525 12111 1737 0615 0724 0626 00- 1103 . 75 1 

II 1 21 37 09 1 192 1 2829 2738 0320 0528 0534 - 30008 . 75 1 

3 1 19 fl 1 12 2 1423 3029 2734 01100 13 16 1621 00-421 . 25 1 

3 1 20 36 12 1 1925 17 43 114 9 042 1 0 1135 06 35 00-606 . 2~ 1 
3 1 21 30 12 2 2123 32115 2546 0413 0525 0 632 oo-5c2 . so 1 
3 1 20 31 12 2 18?.6 2935 3535 1416 0234 0436 00-308 . 75 1 

2 1 20 32 10 1 1525 1538 , 1833 0420 0530 0622 C000 08 . 75 1 

2 17 23 12 2 11120 1 434 19114 0410 0423 0823 -1 0013 . 75 1 
2 10 30 07 1 1622 2728 3132 0710 0625 05 25 co oo 10 . oo 1 

2 1 19 19 04 2 1625 3235 3642 1 31 1 111 6 101 8 - 50000.75 1 
1 1 25 14 06 2 1926 3138 3729 0516 0525 0426 00- 41 5 . 00 1 

1 1 23 15 06 1 1622 2033 2048 0613 01128 0225 00-l i O. JO 1 

6 2 30 ~o 12 1620 3137 3'.G36 10~2 i 326 i 22.3 vovo,v .a.1 1 
6 2 20 54 OS 1 11 18 0529 1532 0520 0920 1 027 - 7.0008 . 75 l 

5 2 2 1 115 12 2 2123 3 936 4039 111 6 0029 1 533 co- 5 07 . 50 1 

5 2 20 45 12 2 1423 2142 1855 0215 0035 0336 -20006 . 25 1 

" 2 18 46 12 2 15211 2536 2239 0516 0630 07 26 - 200C7 . 50 1 

4 2 21 49 08 1 1228 1341 0947 0321 0339 04411- 00 - 607 . 50 1 

4 2 18 32 1 1 2 1924 3228 1842 1208 0 822 0211 00-406 . 25 1 
q 2 20 18 12 1 1622 21133 23113 0710 0315 021 3 00 - 2~0.00 1 

4 2 21 36 12 2 13 21 2 4 2f. 2232 06 12 0220 027.0 - 1oooc . 75 1 
II 2 21 31 10 1 1 218 1633 1930 0221 0531 0135 00 - 615.:?5 1 
2 2 24 21 12 2 1 923 2938 3051 0612 01127 0910 00- 210 . 00 1 

2 2 19 23 11 1 11 25 2332 2433 0914 0428 0629 00 - 300 . 75 1 
2 2 28 29 12 2 1628 1636 11 53 0115 0025 0027 00- 71 0 . 00 1 
2 2 20 •l (I 12 1 1020 3 130 3832 0812 1029 04 26 00-705 . 00 1 

2 2 19 30 1 0 2 1623 3335 23113 0706 0 4 21 0 923 00 - 506. 25 1 

2 2 10 39 12 1 1922 3333 31411 1511 0720 1916 -4 000S . 75 , 
2 2 26 33 07 2 1 527 1841 20ll3 0119 0137 0345 co- 2 10 . 00 1 

1 2 2 1 36 12 2 21 25 333'1 3130 0912 0529 0823 -10006 . 25 1 
1 2 22 13 12 1 201 8 2(,27 3325 0900 0413 0710 00-706 . 25 1 

1 2 19 08 12 1 09 19 1923 401 ll 0910 0900 14 ·10 000013.75 1 
~:;o H!'U':' DAT!. 
: 111 IS II 
// 
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//MOllll JOO (!; 9007 , 22 1 , , COSTA) , CLJ,SS" C 
//* USEllID=CORNETT 
// EX F.C SPSS , '/ERSION:9 JI 
//FT09F001 DD SYSOUT= ( D,M OHR) 
RUN NAt!E DISS l!OIIR 
VARI ADLE LlST SNUM, SEX , I HST, ORDER , AGE , SEQ , CF , LEA llT , REftRT , OI LI , OIL2, 0 IL 3 , 

OIRJ , O!.R2 , 0IR3 , 02LI , 02 1 2, 02 L3, 02RI , 02R2 , 0 2R3 , 0 JL I , 0 3L 2 , 
03LJ , O)R! , OJR2,03R3 , 04LI , 04L2 , 04L3 , 04RI , 04G2 , 04R3 , 0 5LI , 
0517 , nS J,3 , 0~ RI , 05 P.2 , 05 R.1 , Ofi LI , 061.2 , 0 613, 0 6il I , 0 6 R 2 , 0 6E 3 , 
07L I , 07L2 , 0 713, 07RI, 07R2 , 07 RJ , OO LI , 08L2 , 08L3 , 08RI , 08R2 , 
08R3 , 09LI , OSL2 , 09L3 , 09RI , 09R2 , 09R3 , IOLI , IOL2 , IOL3 , IORI , 
IOR2, IOR3 , lILI , I I L2 , IIL3 , IInI , IIR2 , IIR3 , I2LI , 1 2L2 , I2L3 , 
I 2RI , I2R2 , I2R3 , I3LI , I3 L2, I3 L3 , I3RI , I3R2,I 3R3, I4 LI ,I412 , 
1111 3 , 14 RI , I4R 2, I4ll 3 , I5LI , 15L2, I ~J.3 , :::5rn , I5R2 , I5R3 , I6LI , 
I 6 L2 , I6 L3 , I GRI , IGf.2 , I6R3 

IN PUT FORM AT FIX ED ( F 3 . 0 , 1 X, 3 F 1 . 0 , F 2. 0 , F 1. 0 , 1 X, F 2 . 0, 1 X, F 2 . 0 , 1 X, P 2 . 0 , 3 X, 
0 ( 6 F 1 . 0 , 1 X) , /T 2 3 , 8 ( 6 E 1. C , 1X ) ) 

PRIIIT FOP.MAT S!IUM , SE X, 1ll ST , ORDER ,A GE , SEQ (2) , EF,LE!,.RT , REART TO 16R3 ( 4) 
RAIi OUTPUT UNIT 9 
RE!,.D INPUT D:.Tll 
00 1 2 11192 10 1 6 33 120003 143020 1 00002 001002 230i00 004 123 4 Ci0 12J 02010 3 
00 1 00032 1 00200 1 004 123 000 120 000 123 000 102 05 4123 000 12 3 
002 211231 12 20 29 000123 040 123 000120 00 1002 000 102 045123 020 i 43 001023 
002 10 2000 0 10023 123000 020001 003120 100002 423 156 012300 
003 2 111 92 12 2 1 22 100002 030 120 2 30100 010000 00 1000 1030 20 134020 023 10 0 
003 003 120 0020 10 000123 120300 000123 000102 23 400 1 030 10 2 
004 2 11 221 03 1 8 3 6 405 12 3 020 143 300120 10 0 23 4 200 134 OOOOCv 023104 0020 10 
004 20 0 14 3 000 1.?.3 00 1203 12 0003 400 123 0030 12 00 !11 23 0 12110 3 
005 2 11 2 12 11 22 29 000 120 004 123 120003 0 10002 1432CO 000120 10 3024 001200 
005 20030 1 123000 12 35011 002 100 040123 002103 040 123 040 123 
006 2 11 30 1 04 13 3 2 000123 020 103 000010 013020 100f!23 100002 000 132 0020 10 
006 200031 0001?3 00.11?.4 10000.?. 00.?.010 000~12 013245 0 1032() 
007 11120 1 07 23 22 000 123 024 103 0000 10 00 1032 103002 02300 1 032 1011 102000 
007 20030 1 020013 34 1002 32 1000 000 02 1 00200 1 0000 12 123000 
008 111182 O!i 2 1 28 130204 000123 000100 000012 020100 012000 104023 030102 
008 200 130 125034 020 103 012 03 4 1204 03 003 102 134205 0000 10 
009 1111 91 11 23 27 200130 123000 300120 00001 2 400 123 00032 1 02 1304 100020 
009 123000 000012 123504 021003 120030 001230 000 123 123400 
0 10 11127 2 06 3 4 32 120003 0352ll 1 120430 1230011 123ll00 03(1 120 15!+023 000132 
010 400123 0230 111 123504 040 123 020103 12300 4 1234 56 12340 0 
01 1 111 201 06 20 24 000123 020103 003120 001000 100023 000 G 11 Oi 3002 20 103 4 
0 11 120000 0000 12 123504 02 0010 020001 00200 1 004 123 123000 
0 12 111202 08 22 33 120304 040 123 010002 0000 10 024 103 0034 12 103 02/j C20103 
012 003 120 024013 234516 000123 210000 030102 i 2 3504 000 123 
0 13 2 1225 1 09 35 25 01 2034 001 203 102340 012300 102034 120 C3 4 0 123 04 102000 
013 123000 0 120311 1234 05 120000 123 t.:50 0020 10 12311 56 1230 45 
0 1!1 2 122 12 10 27 05 120000 0 03 120 120000 010000 012000 001000 123000 010002 
0 14 00 1000 021000 0 10000 312000 123 0 OG 001 000 123000 00010 2 
0 15 2 1222 1 10 1 8 29 00!1123 010203 003 120 020001 120000 0 10 00 0 040 123 023010 
0 15 023410 0 10023 040123 100G23 001 O~fl oou 123 000 123 001020 
0 16 2 12 192 06 /j l l 3 4 123 /j 05 123~05 12031!5 123000 123456 123456 123 0115 C1020.1 
0 16 0 12345 1230115 1231! 05 123045 123450 123004 12 3456 12311 50 
0 17 2 12 181 05 34 29 003 124 421035 123540 0 12003 120 COJ 053 124 023 154 000010 
0 17 123004 0 20 131J 132ll05 14 2003 1203 00 1030211 10301:2 123040 
0 1S 2 12172 12 33 18 120003 0 23 14 0 120300 12300 4 123400 0 12000 13 052 4 C1200 3 
018 100 200 1 20003 123004 010000 001000 023104 143020 023 10 4 
0 19 11 2222 08 4 1 02 12000 0 0 23 100 123000 123000 123 000 123 00 0 123000 01 0000 
0 19 123000 123000 123000 123 000 020010 ·123000 123000 0 1.?.000 
020 112261 04 13 3 1 003012 020103 000120 000123 000001 000 1 23 023 1011 003120 
0 20 00012 3 0 101123 3 12000 3 0 0 02 1 200 100 001002 000 123 0 1020 0 
02 1 112 172 07 3 1 20 123 004 023140 120300 120000 123 00 4 100002 14302 0 C1200 3 
0 2 1 10::!000 1?.3045 100023 011123c 000010 012003 123004 000 123 
022 11 2 171 05 35 14 012003 0 12304 0 12300 0 12030 123COO 000000 1231! 05 100020 
022 123004 0321 00 123504 123000 1230110 1030 20 102000 120000 
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023 11 22 12 07 2 7 16 123000 012030 1230011 2 10 000 123004 002001 103020 0201 00 
023 100230 023010 10302 4 ooocoo 020010 003200 i 23400 0000 1 2 
024 11 218 1 12 2 7 26 002310 010000 10037.0 00 2 10 0 010023 0231511 023 104 1024 3 0 
024 123000 0 20 143 1 32051! 123 00 0 120003 002103 002 134 10 20 30 
0 25 213222 11 22 30 120000 000 123 0001 23 0000 12 0 12000 045123 2040 13 0 40 123 ' 

0 25 000120 002013 1153102 020 103 02000 1 123000 456 21 3 0300 12 
026 2 1317 1 09 1 1 42 0011123 0 00 123 020 100 020100 000 123 004 12 3 040 123 000123 
0 26 400 123 0 03 '124 000 1 23 000 123 100234 003 012 004 12:J 1000 23 
027 213 182 12 1 0 3 7 300102 002013 0001 20 000 02 1 000 132 0000 10 10 00 2 3 COC 1 02 
0 27 004132 02000 1 004 1 23 004123 0110 123 003 102 0011123 000 123 
028 2 13281 10 15 36 000 120 020103 003120 020103 liOO 123 000 1 20 03 I.I 102 0001 23 
0 28 400 123 000 123 345102 001000 ,, 50 123 203001 000123 000123 
029 2 13 182 11 1 6 22 021 000 003012 1 20000 0 1 0000 120 030 0000 10 1230110 00000 1 
0 29 · 0 0 03 12 0 20 0 10 000 20 1 00031 2 030 120 002001 OL.3 100 000 12 3 
0 30 2 13241 10 1 3 35 0 03120 00000 1 000120 020 100 003 124' 045 1 23 004123 CG20 1 0 
0 30 000001 000 123 004123 000 123 02000 1 003 102 003 124 0451 23 
0 3 1 11 325 1 04 13 33 003 120 024 1 03 000120 00001 2 003012 025 134 020103 00000 1 
0 3 1 003 102 000012 054 1 23 000012 00001 2 0030 12 OOL! 123 00 20 10 
032 113242 11 1 3 2 7 3002 1 0 0 00 120 000123 0000 12 002 130 023 11!0 1030 2 0 020100 
032 000 1 20 0 020 10 134002 000012 000001 003 1 02 002100 0000; 2 
0 3 3 1 1323 1 12 1 5 38 000123 0211 103 300120 0020 1 0 Q00123 0340 12 01J0 132 000120 

033 020103 030 124 004 1 23 00001 2 000132 000231 004 123 1230 40 
034 113 182 11 • 09 34 0201 03 003 120 000123 000000 000000 030 124 10 C023 0001 23 
0 34 000123 0030 12 000123 000000 0110 1 23 003 102 045123 000 123 
0 35 113201 12 07 4 1 000123 0 20 103 000 1 20 0002 10 405123 000 12.1 0401 23 0000 1 2 

0 35 004123 0 00 123 004123 000 123 GOO 001 000 123 004123 000102 
0 36 113 192 08 2 1 42 300102 0 04 123 400123 ·000012 405 123 004 123 405123 030 1 02 
036 400 123 0030 12 1 05423 004 123 450123 010002 156423 040 123 
037 231 221 07 23 34 000123 0 20 13 4 300120 023 104 100023 205 13 4 024 103 102030 

0 37 200103 030 0 12 104023 002013 200 130 1 02003 0 10234 2451 30 
038 231 1 72 10 25 2 1 1 23004 130020 120003 0200 13 0000 10 023C0 1 20-iCOO 021300 
C 38 000~2 0 023010 013 002 0213(\1' '.l001C'O 02310 11 1 2 If O () ~ n0012, 

039 23118 1 08 23 3 4 004123 020 134 0201 00 00200 1 030 1 02 004123 30120(' 0001 32 

039 120003 0311 125 032014 23000 1 301 240 004 3 12 0 4 5 123 1110023 

040 231 172 1 1 3 1 28 123004 103 J20 1 23000 0 0 1002 030 120 023 151l 1 21;035 1112003 

040 0002 13 012043 1 3200!1 02011,3 30!1 120 020103 123004 040 123 

041 231 23 1 06 23 33 4 00231 02011 13 040 '1 23 02 1300 1030211 504 1 23 020103 1Q3020 
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1'/2 40 0 123 0000 12 004123 000 123 040123 003 102 405 123 000120 
173 233 16 1 05 24 20 00 2 100 0 20 134 0 03 120 002 100 123000 003 120 023 1011 0020 10 
173 120000 000 123 120003 120 000 100020 001000 023 1011 1311200 
174 2 331 72 07 11 33 00 002 1 0 04 12 3 7. 00 100 000012 000 102 000 02 1 403 120 030 102 
174 30010 2 003012 100423 00001 0 200 103 003 102 oo:i 123 0000 12 
175 133172 05 1 9 30 21 O(tOO 0 04 123 2(\0143 000001 002010 00301:C 203001 cco , oo 
17, 40 0·, 23 104023 1103 152 000123 020 130 002 1 0] 123000 0110 12 3 

17(i 1 33 1 7 1 03 13 40 00 41 23 0 01l1 23 1100 123 000 123 0031 24 003 120 043 102 C CO 10 O 
176 0041 23 000 123 00~123 000 123 0000 10 004 123 004 123 023 100 
177 133172 07 25 32 5241 ('3 043 125 320 100 403012 1C0023 134020 10 :3020 C20103 
177 40 0 123 v 300 12 0311 120 00012 3 030 120 0031 02 103002 040123 
170 133171 00 1 0 30 000 1,:3 124030 003120 0)3 120 2110 103 000123 024103 1030 2 0 
170 10 0002 000123 004123 100002 000120 000 00 i 0011 123 12300 0 
179 133172 07 24 36 23 0 1011 1001123 30002 1 0340 12 104523 31: 5 0 12 546123 000 102 
179 0001 00 0030 12 1115023 000312 0300 12 1 00 co 2 045 123 450 123 
180 133 18 1 07 21 43 0041 23 040123 003 120 000 123 5241 03 0451 2 3 000102 0000 12 
180 5011 12.:1 01, 51 23 504123 003120 00013?. 004 123 045123 456 123 
1 81 2211 62 02 19 29 31 2 000 100020 40 0123 00002 1 C01234 0 34 102 10 30 2 4 000123 
101 0001 23 0 1301!2 001302 02 1300 .120001 00000 1 120003 0000 12 
182 221161 10 25 35 004123 0320111 102340 00 1C32 001243 0 451 23 030102 20 1300 
182 200301 040 123 56 1! 123 123000 000120 0Ci1230 013245 140230 



141 

183 2211 62 05 17 28 020103 001023 120000 020003 003 120 1·20003 103024 C201 0 3 
183 003 120 0 10002 oo rn 32 000 12 0 coo , oo 000 10 2 205134 003 12 0 
1 811 2211 6 1 08 37 3 1 5 04 123 000 123 120340 203 100 1100123 123540 534 102 /IQ 312 0 
184 123000 0 14 0 23 4 56123 432001 352140 102304 123456 123000 
1 85 2211 62 11 11 29 12 0003 001023 100023 010 co 2 032 100 000 102 10 4023 000123 
185 000 120 00000 1 002103 000 Cl 2 000100 000 102 20 0 10 3 000 12 3 
186 22117 1 11 25 33 102340 0 34 1 02 300 120 00 20 10 324100 030 174 524103 104320 
186 420 103 001; 123 305124 10 4 02 3 000 123 00 1007. 03 0 124 O 1000 2 
187 1211 6 1 09 113 02 001020 023001 123000 1;: 3 00 0 120COO 123000 123000 12 3000 
187 123000 1 23000 123000 12 3 00 0 123000 102000 123000 123000 
188 1211 62 04 1 9 28 20000 1 012030 0 20 100 00 1020 034 120 031402 20003 1 C20103 
188 000312 1230011 000123 000 100 020103 00230 1 11 12030 000123 
1 89 1211 6 1 07 25 39 020103 004123 000123 012003 Ot:5 123 0 45 123 024 103 103020 
189 0011123 010234 203 145 123004 103452 0 01.; 123 103425 002 130 
1 90 12117 2 09 27 32 1234 00 104023 3 00 102 001000 023 140 145203 102:>43 010203 
190 00 032 1 04 103 2 123456 000 123 012 3 00 003102 123045 040123 
1 91 12 1161 07 16 3 7 40 0 123 0 20 134 000123 00000 1 251 304 400 123 020103 001000 
191 020 100 003 124 0011 123 000123 0 10 023 0000 12 045123 045123 
192 121162 07 23 26 02Q 3 01 000 123 123400 02300 1 0 12300 130Q02 14 0 02 3 020~03 
192 10?000 0?3010 1 ?.3400 000123 000010 020 no 1 000 123 0000 12 
1 93 2 22161 06 32 23 1031~20 0201113 0 00123 01 2003 120000 123004 13C201f 201000 
193 123000 0 04 123 514230 123000 124 030 OOOC01 012345 12 30 4 0 
194 2 22 162 06 4 1 2 0 120003 123 054 120000 123000 123400 123504 123045 123004 
194 123000 123004 102003 01 2003 1231100 1,:3004 15 36 24 000123 
195 22216 1 09 23 3 1 000 123 030120 1150 123 400 123 10002 3 0 Oil 12 3 023 1011 100002 
1 95 120300 00 4 123 4531 02 010000 102 3 40 002100 200 134 123000 
1 96 222 162 09 35 11 123000 002130 123000 123000 123 000 103024 . , 21: 030 120003 
1 96 100000 123000 132004 00 0 co 1 012000 123000 120003 03 00 12 
197 222171 03 20 29 000123 01000?. 0 00 123 00 1000 120300 1230115 0 12304 001020 
197 00 1324 000123 023100 21000 0 13024v 0012 0 3 Otl5123 000012 
1 98 222172 04 27 18 120000 103020 210000 123000 0 12300 000123 1230C O 000132 
196 123000 10C023 12300!.I CO i 230 C 12 G OC oc~ ~o2 ~2 34\JO 0 -,. ,. . ~ 

\.11.J,J I£. 

199 122 162 o·, 1 9 28 123001! 0011 123 120003 000 000 120 0 30 004123 103020 020103 
199 000120 130 0 24 000 123 00012 0 01C 020 001002 1235011 000123 
2 00 122 1 61 05 09 30 0 00 120 0 00 123 000120 120003 100020 000123 020 103 1()0000 
200 000001 0 00 123 000123 000001 0023 10 001002 0011 132 001230 
201 122162 06 4 1 16 123004 123 001.J 120003 2 13000 102300 12300-~ 123001.J 102003 
201 123000 1311020 123405 012000 1230110 123004 123004 000 123 
202 1 22 1 61 05 27 18 100203 012 3 00 000123 012003 120 003 120003 023104 103002 
202 123000 0 13002 102000 012C03 013 020 00 1002 000120 012000 
2 03 1 22 1 62 06 35 22 120003 001 023 120300 001000 123405 123405 102304 12 03 0 0 
2 03 123004 0 31 020 123004 00 1020 21 0 300 123004 123456 12003Q 
204 122 171 08 24 16 000100 0 13002 100023 000000 120 0 30 123 co 0 020103 103020 
204 123000 00 0012 002100 01000 2 103020 102000 0011 123 123000 
2 05 2 2316 2 12 09 37 100002 000123 004 123 000012 003 102 004 123 0030 12 000102 
205 0 00 120 000012 004123 000012 0:10 123 00000 1 045123 000 12 3 
206 2 23 16 1 05 07 34 0000 12 004 123 000 123 000 100 000 123 004 123 000102 00.30 12 
206 100002 0 00 123 OC3120 000012 000 120 000012 004123 CO 10GO 
2 07 2 23 172 04 24 26 1003 02 104 02 3 034 102 12°3000 000012 OC0 1?.3 10 rw 2 3 000123 
207 000123 123000 000 102 000123 210000 12300 4 123004 123000 
208 223 171 11 l 8 33 0 00 123 020 103 000120 030 102 0011 123 30(! 012 0001 02 000 123 
208 310002 0000 12 r12 5 1 03 100 023 0 13 02 0 000 123 450 123 123000 
2 09 2231 82 06 1 9 38 03 02 1 0 000000 (105 123 00111 23 4 00 123 04012 3 4051 23 0001 23 
2 09 30111 ?.O 000012 (15 6123 0011123 0311 120 000000 0(15 12 3 004123 
210 2 23 16 1 09 24 31 0011 123 024103 01:0123 00001 2 105423 435 120 03 t.; 102 102000 
210 320100 0030 12 231110 5 12 0003 000 120 000102 0151.23 00 210 0 
211 123 161 10 23 27 00032 1 003102 100000 002 130 52:. 103 004123 020 103 .;02010 
211 002001 0 14023 004 123 32 1000 001 020 00200 1 0031 ::11 12304 0 
212 1 23 162 05 2 1 30 312000 004 123 003 120 00000 1 003 102 oor, 123 103020 023100 
212 1100 123 132000 000012 000 123 453 120 000102 02340 1 004123 
21 3 1 23 1 61 06 24 43 /150123 040 123 3110120 003i20 1100 123 4 50 12 3 045 123 300 120 
213 00 0 12...3 OO!l 123 456 123 00111 23 023 1 00 0041 23 0115 123 (150 123 
214 123 17 2 07 22 23 130002 030120 32 11 001 0000 12 003 021 000000 103020 03020 1 
2 14 123000 000012 200103 020103 120304 00200 1 123400 C30012 
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2 15 1 23161 08 1 3 33 000 1 20 024 103 000 1 20 000120 C20 103 003 120 00 01 23 003120 
2 1:, 100000 0 00 1 23 004 123 300012 003120 0 CJ 120 004123 120030 
2 16 1 2317 2 03 1:, 32 000 ·102 003124 420 1 03 03001 '.-1 000120 000000 104023 020 103 
21 6 003120 031!012 003 124 000 1:?0 0 10000 020 103 045 123 000123. 
END INPUT DATJ.. 
F INI!:;11 
I I 
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/ /HOIIR JOB (59007, 22 1, , COSTA) ,CLASS=C 
11• USERID=CORIIETT 
/ / EXEC SPSS 
//FT 09F00 1 DD SYSOUT=(B ,HOl!R) 
RUN IIAI\E DISS r.o HR 
VARIAllLE LIST SNU M, SE X,INS T , ORDER,AGE,S EQ, f.F , LEART,REART,OILI,OIL2,0IL3 , 

OIRI , OIR2 , 0IR3 , 02LI , 02L2 , 02L3 , 02RI , 02R2 , 02R3,03LI ,03L2 , 
03LJ , 03RI , OJR2,03R3,04LI , 04L2 , 04LJ , 04RI , 04R2, 04R3 , 05LI , 
05L2, 05L3 , 05RI , 05R2 , 05R3 ,06LI , 06L2 , 06 L3, 06RI , 06R2 , 06R3 , 
07LI , 07L2 , 07L3,07RI , 07R2 , 07R3 , 08 LI,08L2,08L3,08 RI , OOR2, 
OOR3, 09LI,0 9L2,09L3 , 09RI,09R2 ,0 9R3 ,IOLI, IOL2 , I OL3,I ORI , 
I OR2 , IOR3,IILI , IIL2 , IIL3 , IIRI , IIR2,IIR3 , I2LI,I2L2,I 2L3 , 
1 2RI , I2R2,I2R3, I3LI, I3L2 , I3L3 , 13Rl,I3R2 , I3R3 , I4L! , I4L2 , · 
1q 13 ,I4 Rl , l4R2 , I4R3,I5LI , I 5L2; ISL3 , I5RI, I5R2,I5R3,I6LI, 

INPUT FOR/1,\T 
I6L2, I6L3 , I6RI , I6R2, 16R3 
FIXED (F3 . 0 , 1X,3F1 . 0 , F2 . 0 , F 1. 0 , 1X,F2.0, 1X, F2 . 0 , 1X,P2. 0 , 3X , 

8(6F1 . 0 ,1 X) ,/T23 , 8 (6F 1. 0 ,1X}) 
P RINT FORMAT SNUM , SEX , I NST , ORDER,AG E,S EQ (2), EF,LEAR7 , REART TO I6R3(4} 
READ IIIPUT DATA 

1 21 1192 10 16 33 12C003 ~ t:J020 ~COCC2 00 1 002 23C ~CO OOt: ~2 3 !.;OC~~J n "'" 1 r,-, 
V4..V tVJ 

00 03 21 00200 1 0041 23 000120 000123 000 102 054 123 C00123 

2 21 1 231 12 20 29 000 1 23 0 40 123 000 120 001002 coo 1 02 045123 0 ✓.0111 3 00 1023 
102000 0 10023 123000 02000 1 003120 100002 423156 012300 

3 2 1119 2 12 21 22 100002 030 120 230100 0 1 0000 001000 103020 134020 023100 
003 120 0020 10 000 123 120300 000 123 000102 2311 00 1 C30102 

4 21 1 22 1 3 18 36 405 12 3 020143 300 120 100234 200134 000 000 023104 00 20 10 
200143 000123 00 1203 1200 03 400 123 0030 12 0011123 012403 

5 2 11 212 11 22 29 000 120 004 123 120003 0 1 0002 143200 000120 1 03024 00 1200 
20030 1 1 23000 123504 00 21 00 040123 002 103 011012 3 C40123 

6 2 1130 1 4 13 32 0001 23 0 20 103 000010 0 1302 0 1001123 100 002 000132 00 20 1 0 
20003 1 0 00 i 23 003 124 100002 002010 OOOC 12 01J245 C10320 

7 111 20 1 7 23 22 000123 0:1111 03 00001 0 00 103 2 103002 023001 0Ji t 04 102000 
200301 020013 34 1002 32 1000 00002 1 00200 1 0000 12 123000 

8 1111 02 4 2 1 28 130204 000123 000 100 000012 c201 00 0 12000 104023 030102 
200130 125034 020 103 0120311 120403 003102 1 34205 000010 

9 1111 9 1 11 23 27 200 130 123000 300 1 20 00001 2 110 0123 00032 1 0213 04 100020 
123000 000012 1 23504 021 003 120030 001 230 00 0123 12 34 0 0 

10 l 1127 2 6 311 32 120003 03524 1 1 20430 1230011 123400 034 120 15402 3 000132 
400123 023014 123504 0110 123 020 103 123004 1 23456 123400 

11 11120 1 6 20 24 000123 020 103 003 1 20 001 00(, 100023 0000 12 013002 2010311 
120000 000012 1235011 020010 020001 002 00 1 0041 23 123000 

12 111 202 8 22 33 120304 040 123 0 10002 00001 0 024 103 0034 12 103024 020103 
003120 024013 2345 16 000123 2 10000 030 102 123504 000123 

37 23 1 22 1 7 23 34 000123 020 134 3001 20 023104 100023 205134 024103 1020 30 
200103 030012 104023 002013 2001 30 102003 01023 4 245130 

38 231 17 2 10 25 2 1 12300 4 130020 1 20003 020013 000010 02300 1 20 1000 021300 
000120 0230 10 013002 02 13011 000 100 023 104 124003 000123 

39 23 118 1 8 23 311 004 123 0 20 13 4 020100 00200 1 C30102 0041 23 301200 000132 
120003 0311 125 0 3 20 1 4 2jooo1 301240 0043 12 0451 23 140023 

40 23 117 2 11 31 28 123004 1 03020 123000 001 002 030 120 023 1511 1 24035 111200 3 
000213 0 120113 132004 020 1113 304120 0 201 03 1230011 04012 3 

41 23123 1 6 23 33 400231 0 20 413 040123 02 1300 103 024 504123 020103 143020 
2301 04 003 124 4013 02 000100 002310 00200 1 0041 32 10302 0 

42 23 1 18 2 11 24 3 1 124003 043 125 2 10030 000120 002 1 00 0230 10 l O 30 24 123004 
004 123 030021 004123 00 1 423 C20 1 00 002 103 012304 040123 

43 131 282 5 25 30 12 040 3 0 30 120 1243 0 0 000012 032100 0001 20 405123 020143 
300120 0 12000 1 23045 000102 030 0 1 2 0 13002 4231 05 450123 

44 1 31211 s 24 37 405123 0115 123 405123 02 1 003 102003 004 123 125403 00 3120 
120000 0111 023 004 123 000 102 003 124 004123 02314 5 COC 123 

45 1311 92 5 22 17 002 100 002010 000010 010020 023100 023 100 123000 00200 1 
030120 0230 10 0001 23 00 1200 0 12000 102 000 023100 0300 12 

46 1 31201 7 28 32 5011123 00 1020 230100 0 10000 3001 02 045 123 546 123 102030 
1034 25 0 12034 236451 120003 0002 13 0010C2 004 23 1 12 34 5 0 

47 131 232 4 14 44 00 0 123 004123 000 120 000123 004 123 004 123 405123 000 12 3 
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000123 0000 12 4 56 123 00 4 123 043 125 100 00 2 045 123 000123 
48 131 18 1 11 19 20 0001 20 0 20 103 003 124 000000 100302 01300 2 02ll 103 100000 

100032 000 123 0020 10 0 10 00 0 123000 00000 1 103020 12 3000 
73 22 1 23 2 8 2 5 34 230 104 054 123 120340 0 1 0020 CJO 102 020 4 13 153024 023104 

400 123 023001 000123 00 1020 040 123 0 13002 235 1 0 4 004123 

74 22 110 1 7 20 32 000 1 23 023 1011 000123 000120 G00 102 040123 020 103 002010 
003 1 02 0 03 1 20 0423 15 124003 120030 003 12-4 10320 4 123000 

75 2 2 1192 7 24 25 124003 0 13200 124 0 03 100000 134200 000 123 103200 02010 3 
002010 0230 10 102034 00234 1 0200 10 00000 1 03512ll 0001 3:? 

76 22 119 1 10 3 0 18 200 100 023 10 4 123040 000102 100020 120003 003102 102000 
123000 032104 1 23004 03200 1 103020 003 102 1 03200 123000 

77 22 110 2 12 4 0 26 450 123 0120311 1253110 123040 523104 001002 12 34 56 02310 4 
123400 032014 123456 012000 0320 10 123004 345102 312000 

78 22 1 24 1 11 29 27 30 1200 0 10032 2013110 0 1 2000 143C20 023154 023 10 4 20 110 13 
100000 0 12030 045 123 00 412 3 000021 002103 123051l 123040 

79 1 2 1 20 1 12 16 31 001l 1 23 0 23 104 000 120 01 2 003 0102 00 000123 1230 00 00 1230 
023 100 0 10023 000123 00000 1 000123 000 123 004 12 3 0 12030 

80 1 2 11 82 6 29 34 124003 000 123 120340 012003 142 003 123054 104023 42010 3 
000 123 0 10002 31 2 40 5 0 04 123 450 123 000102 1 23456 4501 23 

8 1 121 10 1 10 17 30 100320 024 103 0001 20 0110 123 103 20 0 132040 1 00203 00023 1 
000 i 00 oouuo '1 02!>14J 010002 100203 0 00 3 12 :JO II 123 120000 

82 121182 7 21 32 102300 034 125 405123 00 1 002 003 120 0 12003 103024 030102 
003 120 000123 000 123 003 120 120000 002 co 1 03512 4 04012 3 

83 121171 4 29 33 100230 024 103 1 23045 000012 130024 40012 3 1 201103 001020 
120003 0 12 5311 1 23456 0 12 03 4 102034 002 130 1231156 12003 0 

84 1 2 1172 12 3 2 38 243 100 003 1211 450123 123045 023100 0 45 1 23 26453 1 54003 
304120 032014 456 1 23 0032 10 1110 023 001 203 1 5b423 000123 

109 2 11162 3 2 3 25 3 10002 002010 1 20003 0 10 002 003 120 120000 104023 020 10 3 
003 1 20 1 34020 003 124 000 0 12 020 100 203104 1 24030 0001 2 3 

110 2 111 6 1 7 34 24 0041 23 1 2!tQ30 2003 10 123000 12 0 C43 032 14 0 0201 0 3 10000 0 
123400 023 1 110 1 43.200 12 I, 003 104230 001203 345 120 1230 011 

111 2 111 62 ll 20 1 8 123000 103020 123000 0 10002 000102 023 100 007.0 10 0 1000:? 
000100 012000 0021 00 003120 032010 000 102 10000 2 000123 

112 2 11 171 12 2 6 30 00234 1 000 123 100200 032100 100203 0 12345 043 102 00 137.0 
1 23 4 00 000010 2311 100 4 12003 300214 00230 1 045 1 23 124300 

113 2 11172 4 30 3ll 325 104 0 34120 1 23405 123004 123400 020 103 1011523 020 103 
300120 003012 4 05123 00 0 32 1 250 143 1 20003 . 5311120 40 C 1 2 3 

114 2 1110 1 6 22 27 000120 020 143 0001 23 031200 000123 010002 543102 002010 
12 03 00 002 1113 0311201 01 2000 1 ::o 003 002100 023 145 120000 

115 11117 1 4 14 31 000120 020 103 003120 000102 020 134 0001 2 3 031i 102 201000 
123000 000012 0031 24 000100 0 10002 003 102 00 111 23 000123 

116 11117 2 5 JO 24 120003 1 211030 1 23400 02003 1 324100 0352 41 132004 023100 
2 0 1300 020013 234001 00324 1 02000 1 0 001 02 00200 1 43 0 10 2 

117 11116 1 11 2 1 24 000 120 021 000 1 02304 123000 320001 000 120 045123 00 1020 
000201 000012 012340 02300 1 0 000 21 00203 1 0 1 2340 0 12000 

118 1111 62 7 31 30 213400 034 125 4 56 123 3110012 102300 342150 201430 03010 2 
300120 432051 102304 000120 020010 1 00002 4561 23 10203 0 

119 1111 6 1 10 LI 38 000 123 000 123 000123 000123 000123 000120 0201'03 100000 
000123 000 123 000102 000012 100023 000123 000123 100002 

120 1111 62 6 36 3 5 102 1l03 035124 1 234 65 01 0002 1 23 004 123456 102043 0 1230 4 
1 23400 123045 143625 00 2031 040 123 123004 123456 400123 

145 23 11 6 1 3 25 19 000 120 1 20003 0301 20 02001 0 123 0 00 300 02 1 023104 120000 
120000 0000 12 1 23000 12 3000 0000 10 100023 004123 123400 

146 23 116 2 10 20 23 100002 034021 100023 000001 0 12 3 00 00000 1 103042 030 102 
00 1200 013002 010032 000100 34020 1 002103 1 23004 C20100 

147 23 11 6 1 4 23 27 000102 0 14023 000120 0020 10 51 203 11 5 12043 ·03 41 02 00 120 0 

102 0 00 000012 0023 10 132000 104C23 000123 0 40123 103020 
148 231162 12 27 15 123000 021000 1 20000 123000 C20100 120003 100023 021000 

002 100 123000 123000 00 3 124 000012 000102 12300 4 0000 12 

149 23117 1 10 26 31 400 123 002103 0001 23 12 31100 200301 123045 340102 102300 
4001 23 000 123 5 23 10 4 003012 001320 102 003 1230115 C 12 00 0 

150 23 1 172 6 24 20 100C23 001020 1211300 123000 000 102 0020 10 103020 030 10 2 
0031 20 130002 0 2413 5 00 3 124 342010 003 1 02 504 123 000123 

15 1 1311 6 2 6 25 36 1230011 040 123 300102 0 12403 1234CO 0030 12 1 0253 4 030102 
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000 132 0340 12 5011 123 0000 1 0 ll50123 003 102 051l 1 23 405123 
152 1 3118 1 11 2 1 32 104735 001l 123 000010 0 1 2000 C04 12 3 040 123 0 20 103 200 130 

340012 0110 123 034102 000000 013020 000 1 23 0451 23 123004 
1 53 13 117 2 6 1 1 3 1 123000 203 140 000123 01 0 002 020 103 00020 1 102003 000 102 

000120 0000 12 004123 000010 030 120 000 102 000 123 000123 
154 131171 8 30 28 503 1211 024 103 0200 10 01 0002 104203 5 14023 1 23004 10 30 20 

1 02300 030 1 24 045123 100023 0 13020 102003 003 120 123450 
155 13 117 2 G 2 2 1 8 123000 103020 120003 020001 024 130 0000 12 1 02000 C20 10 3 

000100 1 23000 100203 002 100 0 10000 1 02000 004 1 23 0000 12 
1 56 1311 6 1 6 2 7 28 100234 02410 3 104230 001000 100023 003 124 020103 10 3020 

320100 032 140 0251311 01 3 002 0200 10 2 03 1 00 1 043 2 5 12 3400 
18 1 22 1162 2 19 29 3 1 2000 1 00020 400123 00002 1 001 234 034102 103024 000 1 23 

000 123 0130112 00 1302 02 1300 3 20 00 1 00000 1 1 20003 000012 
182 221 16 1 10 25 35 0011123 032041 1 02340 00 1 C32 001 243 045 123 030 102 20 1300 

20030 1 040 123 56U 123 12300 0 000120 001230 0132115 1110230 
183 2211 62 5 17 28 020 103 001023 1 2000( 020003 003 120 1 20003 10302 4 020 103 

003120 0 10002 004 132 000 120 000 100 000102 205134 003120 
184 221 16 1 8 37 3 1 5011 123 000 123 120340 203 10 0 400 1 23 123540 534 102 403120 

123000 014023 4 56 123 432001 .;521110 102304 123456 123000 
185 221162 11 , 1 29 120003 001023 1 00023 0 1 0 002 032 100 000102 1011023 000 123 

Ov01LO 000001 00~103 000C1 L 000100 ouu ·,o.· 2U0 1U.$ l.0Ul L .J 

186 22 1171 11 2 !j 33 1023 40 0 34 102 300 120 00201 0 324 100 030 1 24 524 103 104320 
420103 004123 305124 104023 000123 001 002 · 0J0124 0 10002 

187 12 11 6 1 9 43 2 00 1020 02300 1 123000 123GOO 120000 1 23000 1 23000 123000 
123000 123000 123000 123000 123000 102000 123000 123000 

188 1 2 11 62 4 19 28 20000 1 0 120 30 020100 001020 034120 0311102 20003 1 020103 
0003 12 1 23004 000123 000 100 0 20 103 00230 1 41 2030 000123 

189 1 2 116 1 7 25 39 020103 004 123 000123 012003 045123 0451 23 024103 10 30 20 
004 1 23 01023 4 203 1 45 12300 11 103452 004 123 103425 002130 

190 1 2 1172 9 27 32 1 23400 1 04023 300 102 001000 023 1 40 1 45203 1020 43 0 1020 3 
00032 1 011 1032 1 23456 000123 0 12300 003 102 123045 0110123 

19 1 1 2 1 16 1 7 16 37 400123 020 131l 000123 00000 1 .251304 400 1 23 020103 00 1000 
020 100 003 124 001112 3 000123 010023 000012 045123 C45123 

192 12 1162 7 23 26 02430 1 000123 1 23400 023001 0 12300 130!102 1 ll 0023 020 10 3 
102000 023010 123400 000123 000010 02000 1 0011123 0000 1 2 

30 1 211 18 1 11 2 1 28 000123 0 2<: 1 03 003120 000010 00412 3 000 120 054123 00 1020 
123 000 0 12000 0011 1 23 120003 002130 001002 5041 23 012030 

302 1111 7 1 12 3 1 36 102300 1 23004 4 50 123 003012 000 123 1450 ~3 045 123 11030 12 
123 0011 004123 1165123 000123 1201103 00230 1 456123 1115023 

303 11 1242 09 26 29 123000 003012 120300 0 1 2003 020130 0 12003 10 0023 000 10 2 
30014 2 1 24 030 0011123 0031112 240130 02340 1 235 140 03002 1 

3 04 2 1120 1 12 2 0 28 003120 024 103 300120 0 1 2000 120030 034012 020134 003120 
120000 000012 10 30 24 300 102 0002 10 002 1 03 003012 0030 12 

3 05 111 222 12 22 34 1211503 045123 3001 20 000000 030120 000102 104523 000 123 
200 130 134025 123004 004 123 0 10032 124003 200134 0001 23 

306 2 11 181 12 16 32 000021 002100 213000 003120 000120 001 234 024 103 00 200 1 
000201 000 123 102003 000 123 100 200 004 123 0311125 COll 123 

401 1 2 1 18 1 06 23 28 200134 023104 002100 002 co , 003 0 12 040 12 3 024 103 00 100 2 
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