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ABSTRACT

Three performance dimensicns 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 (WE)
of dichotic stimuli in English and French were determined in
80 right-handed subjects (Anglcphone/Francophone,
Male/Female), who were tested in both their native language
(NL) and ncn-native language (OL). Relative performance
accuracy decreased as a functicn c¢f WP (from 2 to 4) and
language (NL to CL). Kight lateral preference in turn
increased as a function of WP (frcm 2 to 4) as wzll as
language (NL to OL). Right lateral preference in OL
decreased as a function of 1language proficiency (low to

high).

Experiment II focused on order effects and cognitive
processes in the fram=swork of DL. Accuracy and laterality cf
ear preference in repeating words cn a 3 WP DL stimulation
task (NL) under suggestion, (none, 1left ear tetter, <right
ear better) and order of recall (free, left ear first, right
ear first) were assessed in 216 right-handed native
Englishspeakers (Haie/Female). Laterality of ear preference

varied significantly as a function cf crder of recall, with

- iji -



right lateral preference fcr fres recall and right ear first
recall and 1left 1lateral preference for 1left ear first

racall. A suggestion effsct was rnct obtained.

Experiment III addressed +he issue cf DL performance as a
functicn of cognitive style (field dependent (FD)/field
independent (FID)) and vulnerability to suggesticn (none,

left ear better, right ear tetter, 1left and right ear

equally good) . Laterality of ear preference was
investigated in 120 right- handed native Anglophones
(FD/FID), (Male/Female). Ear preference varied

significantly as a function of FD/FID and suggestion.
Lateral preference reversal occurred from the neutral
suggestion (PD low right lateral preference, FID high right
lateral preference) tc any of the three suggestion
conditions (FD high right lateral preference, FID low right
lateral preference) regardless of suggestion content. The
implications cf

1. task difficulty

2. order and suggestion effects

3. cognitive style

for DL perfcrmance were discussed.
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GENERAL INTERODUCTION

«es 'there lurks the possibility of many factors
affecting the observed left-right difference that
may have nothing to dc with cerebral asymmetry. If
we are to assess cerebral asymmetry, we must
identify and control such extraneous factors. Very
simply we must think when we do ocur experiments,
and not assume that all left-right differences are
immutably linked to <cerebral asymmetry' (M.P.
Bryden, 1980).

Backgrcund
The dichotic listening paradigm, which was developed by
BEroadbent (19543 1956; 1957; a,b; 1958) to examine human
short term memory, requires the rapid, simultanecus
presentation ¢f two ccmpeting messages, one to each ear
respectively. Stimuli are generally presented via
stereophonic headphones and may be digits (i.e. Kimura,
1561, a,b), words (i.e. Curry, 1967), syllables (i.e.
Shankweiler and Studdert-Kennedy, 1967, a,b,) tones (Spreen,

Spellacy and Reid, 1970) or melcdies (Kimura, 1964).
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Within a single series, dichotic pairs generally succeed
each other every 1/2, 1 or 2 seconds (Deegener, 1973). The
subject's task is to reproduce the stimuli freely or
according to particular types of instructions, depending on
the dimension c¢f the investigation (i.e. Broadbent, 1957 a;
Broadbent and Gregory, 1964, a,k; Eryden 1964; Inglis, 1965;
Satz, Achenbach, Pattishall and Fennell, 1965; Bartz, Satz
and Fennell, 1967; Tr=ziswman, 1964, a,b; 1967; 1969; Abe and
Aiba, 1976; Bookbinder and Osman, 1979; Teng, 1981). While
obtaining a variety c¢f different results, researchers
employing these variables all reach one and the sanme
conclusion as far as the underlying censtruct is ccncerned.
Stimuli of a verbal nature lead to the observation of a
'Right Ear Advantage' (REA) in the wvast majority of
right-handed subjects and in more +than half of sinistrals

(Satz et al, 1965; Sétz, Achenbach and Fennell, 1967).

Speech dominance is purported to be located in the left
hemisphere in 94% of dextrals and 70% of sinistrals (Geffen
and Traub, 1980), as determined by unilateral intracarotid
sodium amytal injection and wunilateral electroccnvulsive
therapy (Rossi and Rosadini, 1967; Fleminger, Horne and
Nott, 1970; Warrington and Pratt, 1973; Annett, Hudson and
Turner, 1974; BRasmussen and Milner, 1975; Davis and Wada,

1977; Geffen, Trauk and Stierman, 1578).



3

DL results generally fall somewhat short of expected
values if handedness is taken as the basis of laterality
determination. While results vary from study to study, the
estimates of 75% (Teng, 1981) or 80 % (Wexler, Halwes and
Heninger, 1981) of right-handed subjects showing a FEA in DL
are comparatively conservative figures (i.e. compare to Satz
et al, 1967 with 87%). On the cther hand up to 40% of
strong sinistrals have been shown tc display an LEA for

verbal material (Lishman and McMeekan, 1977).

Non-verbal stimuli in +turn have been schown to lead to a
'left ear advantage' (LEA) in right-handers (Kimura, 1964;
Chaney and Wekster, 1966; Spellacy and Blumstein, 1970, a,b;

Spreen et al, 1970).

Speech dominance however is mentioned c¢cnly as one

possible explanation cf +the REA vs. LEA in DL in +he

literature. Several hundred publications pertaining tc the
issue, since the inception of the technique 1in the
mnid-1950's, present a confusing, often contradictoery
picture.

While the notion that the neural substrate necessary for
language production is lccalized primarily in one of the two
cerebral hemispheres is universally accepted, the issue cf
cerebral lateralization of language prccessors has not yet
been resolved in any conclusive manner (Gazzaniga, 1974).

The point of contention is whether 1linguistic ceretral
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Frocessors are lateralized to the same extent as expressive
mechanisms, or whether there is actual bilateral processing
of such stimuli (Springer and Gazzaniga, 1975). DL and the
observed <ear advantages have been instrumental tasks in

addressing this problem.

Representative of the most important schools of thcught,
four researchers deserve menticning 1in this framework:
Doreen Kimura, proponent of a perceptual model of DL; Jamss
Inglis, advocate of an order-effect mcdel; Anne Treisman,
with a selective attention model and finally Philip Bryden,
whose position might best be described as 'eclectic!', since
it incorporates some aspects of the other models and perhaps
best represents a multidimensicnal approach to the issue at

hand.

Perceptual Model
Kimura (1961a) employed DL with patients with unilateral
temporal lobe damage. Unilateral temporal lobectomy resulted
in a marked impairment in the repecrt of dichotically
presented digits arriving at the ear contralateral to the
excision. Performance decrement was even more marked in
patients with excisicns including the Gyrus of Heschl.
Overall performance decrement (accuracy for both ears) was
more pronounced in patients with left temporal 1loke damage

as comparsd tc lesicns cn the right side.
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Further work (Kimura, 1961b) employed Wada's Sodium
Amytal Test (Wada and Rasmussen, 1960) to determine language
lateralization in patients with egpileptogenic foci. Kimura
(1961b) was able to show that regardless of epileptogenic
focus site, vertal DL stimuli arriving at the ear
contralateral to the speech dcminant hemisphere, as
determined by the Wada test, were more frequently reprcduced
than thos2 arriving at the ipsilateral ear. Conversely, a
LEA was reported by Kimura (1964) for the recogniticn of
melodies, a finding which lead her tc conclude that there is
'a clear-cut differentiation between relative ear
superiority on the *wo types of stimulus material' (Kimura,
1964, p.356). When comparing dichotic versus monotic
presentation of single syllable words, Kimura (1967) shcwed
that the REA can be cbserved only under dichotic conditicns,

while monaural stimulation showed even a slight LEA.

Part of the reason for the occurrence of the REA in DL
for vertal material (Kimura, 1961 a,b; 1967; Dirks, 1964),
can according to the perceptual model be found in the
evidence, which relates 1lateral asymmetry in auditory
perception tc the asymmetrical functioning of the Ekrain
(Kimura, 1967). Left hemisphere dominance for sgeech she
contended, 1is reflected by supericr right ear performance
for stimuli of verbkal content, while the observed LEA for
melodies 1is reflective of right-hemisphere dominance for

melodic pattern perception (Kimura, 1967). This model for
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dichotic listening, which has come to be called by some the
'Bilateral Asymmetry of Brain Functicn (BAF) hypothesis!
(Spellacy and Blumstein, 1970 a), has its Ekasis in

electrophysiological data from animal experiments.

Tunturi (1946) and Rosenzweig (1951) established that in
animals, the contralateral or crossed pathways frcm ear to
cortex are more numercus as well as functionally stronger.
Kimura (19€7) ccntended that her own data as wsll as the
Bocca, Calearo, Cassirari and Migliavacca (1955) and Sinha
(1959) findings permit generalization of the cited
electrophysiological evidence from animals to man. It is
thus presumed that ipsilateral impulses in DL are less
efficiently processed than those relayed wvia contralateral
pathways. The functional superiority of one hemisphere over
the other for particular types of stimuli (verbal versus
nonverkal) further enhances observed ear advantages, since
mainly contralateral processing makes for shorter pathways
for right ear lirguistic input or 1left =ar musical input as
compared to the respective cther ear in Kimura's model.
Since these effects are observable c¢nly wunder dichotic
conditions, Kimura (1967) presumed that some ccmpetiticn
between pathways has to occur in DL. Stimuli arriving via
the weaker ipsilateral pathway would hence ke partially
occluded under these ccnditions, enhancing the advantage of
the contralateral over the ipsilateral pathway. Kimura

(1967) contended further that 'afferent overlap of this type
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may not be the total explanation for the sensitivity cf
dichotic presentation to asymmetry. Presumably there is a
factor of central occlusion as well, i.e. when two different
speech sounds must compete for overlapping pathways in the
dominant hemisphere, the slight advantage for contralateral
input over the ipsilateral input may be further enhanced by

central competition' (p. 171).

While most 1investigators have accepted the basic notion
of the perceptual model (Kimura, 1961 a,b) that lateral
asymmetries are reflective of hemispheric asymmetries
(Studdert-Kennedy, 1675), the structural account of
contralateral functional prepotency has met with some

criticisnm.

Research in ccnnection with specific central nervous
system pathelogy, namely by administering DL to
commissurotomy patients, patients who have undergone
surgical disconnection of the +two <cerebral hemispheres
(Milner, Taylor and Sperry, 1968), in order to relieve
intractable epilepsy (Bogen and Vogel, 1962), has <ched

further light on the issue.

Of particular interest in this framework is the fact that
surgically disconnected hemispheres continue to functicen
relatively normally; however, as in ncrmals, only the left
hemisphere in right-handers seems tc¢ show propesiticnal

speech abilities, while the right hemisphere appears +*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. While
commissurotcmy patients showed equal accuracy for right and
left ear in a monaurally presented digit identificaticn
task, Milner et al (1968) found that under DL conditions an
almost complete suppression of left ear input cccurs fcr DL
stimuli of a verbal character, while suppression of
right-ear input was repcrted for DL stimuli of a non-verkal
nature. '*These findings highlight +th2 dominance of the
contralateral over the ipsilateral auditory projection

system' (Milner et al, 1968, p.184).

Sparks and Geschwind (1968) independsntly ccnfirmed these
findings and reported complete 1left <ear extinction with
either digits or animal names serving as dichotic stimuli.
Their reaffirmation of the two pathway <system (ipsilateral
and contralateral) was based on physiolcgical evidence in
animals, showing the presence of a callecsal pathway for
auditory stimuli (Bremer, Brihaye and Andre -Balisaux,

1956) .

More recent evidence of +this massive left-ear 1loss
phenomenon in commissurotomy patients with DL stimuli,
summarized by Cullen, Berlin, Hughes, Thompson and Samson
(1975) as 'no difficulty with monaural perception, chance
performance for the left ear and near perfect performance

for the right ear' (r.113), was supplied by Zaidel (1974),
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Spinger and Gazzaniga (1975) and most recently Lty Musiek and

Wilson (1979).

Geffen and Traub (1980) concluded that these split-krain
findings give support to (1) 'the contralateral pathways
from the ears tc the cerebral ccrtex ars more efficient than
the ipsilateral connections and with competitive stimulaticn
there 1is suppression of +the ipsilateral input by the
contralateral input' and (2) 'words initially presented to
the non-dominant ear-hemisphere are transmitted across the
corpus callosum fcr prccessing and respcnse by the speech

domirant hemisphere' (p.83).

The importance of these ccmmissural pathways was
underlined by the work cf Bryden and Zurif (1970) who showed
that a patient with callosal agenesis, unlike the described
commissurotomy pa*ients, did not display any pronounced
laterality effect. Lassonde, Lortie, Ptito and Geoffroy
(1981) reported even a slight LEA in +two patients with
callosal agenesis for familiar words, nconsense words as well
as pure tones as DL stimuli. Eerlin (1972) interpreted the
absence of a proncunced REA in callcsal agenesis patients as
suggesting that the train develops as two independent
entities in such a case, with 1little interaction or
communication. In terms of actual DL performance, Bryden
and Zurif (1970) ccncluded that the evidence supplied by

their patient may be more indicative of suppressicn and
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interference at the cortical level than of contralateral
occlusicn mechanisms blocking the ipsilateral pathway at a

subcortical level.

Another independent source of support for this model was
an investigation performed by Sparks, Goodglass and Nickel
(1970) . They reported that right-hemisphers lesioned
patients showed exclusive extincticn of signals received by
the contralateral left ear under dichotic stimulaticn, while
left hemisphere lesioned patients showed contralateral as
well as in some cases ipsilateral (paradoxical) extinctiom.
While contralateral extincticn is explained by the
perceptual model, the causes for ipsilateral extincticn are
less apparent. Sparks et al (1970) attributed this
seemingly paradoxical phenomenon to a lesion of the auditory
pathway located at the dominant associaticn area of the left
temporal lobe, immediately after the corpus callosum
crossing peint, suggesting that input via the contralateral
fibers from the left ear (left ear to right hemisphere back
to left hemisphere) does arrive in the left hemisphere tut
cannot be processed. The fact that ipsilateral extinction
does not occur in split-brair patients was =sxplained by the
fact that patients suffering from vascular discase cften
display deep lesions, while in ccmmissurotomy patients only
the cortex and adjacent white matter is involved (Sparks et

al, 1970).
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Further supportive evidence for ths perceptual mcdel
comes from a completely different scurce: psycholinguistics.
Spellacy and Elumstein (1970 b) pointed out that althcugh
linguists classify vowels as phcenemic, the amount cf speech
code informaticn conveyed by them is significantly less than
consonant phonene information <content. Findings by
Shankweiler and Studdert-Kennedy, 1967 (b) and
Studdert-Kennedy and Shankweiler, 1970, who reported an REA
for stop consonants but not for vowels would tend tc ke
partially explained by this assertion. It was further
contended that unequal processing of different classes cf
phonetic cateqories and the observed ear advantages in a DL
situaticen may be 1less due to differential hemispheric
processing, but may result from differential susceptibility
cf +he respective phonetic classes to transcallcsal
degradation. (Shankweiler and Studdert-Kennedy, 1967 b;
Studdert-Kennedy and Shankweiler, 1970; Cutting, 1974;

Studdert-Kennedy, 1975).

Studdert-Kennedy and Shankweiler (1970) concluded on the
basis of +their findings that 'the 1laterality effect then
would be due *to a 1loss of auditery information from
interhemispheric transfer of the ipsilateral signal tc the

dominart hemisphere for linguistic fprocessing' (p.593).

The weight of the evidence thus accumulated lead

tuddert- Kennedy (1975) to conclude: 'In shert, Kimura's
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model has Lkeen widely accepted and makes sense of a good

deal of data' (p. 124).

Thus while Kimura's interpretation of her results that
cbserved asymmetries in human perception can be related to
krown facts about asymmetry of representation cf functicn in
the cerebral hemispheres has gensrally been accepted (i.e.
Poeck, 1968; Kinsbourne, 1970; Prohovnik, 1978), prolific
research in the area and a variety of new findings, bhave
cast some doubt on the adequacy cf the second part of her
hypothesis, namely the functional prepotency cf the
contralateral pathways from the right ear to the 1left
hemisphere as sufficient explanaticn for DL results (Perl
and Haggard, 1975; Studdert-Kennedy, 19795). Alternative
explanations for observed asymmetries in DL performance have

also been put forth.

Order-Effect Model
Using digits, Broadbent (1954, 1956) showed that subjects
tend to report first all the stimuli presented to the right
ear, then all the stimuli presented <tc the lefrt. This
so-called ‘'Broadbent effect' purportedly plays a very
central role in the production of the REA cbserved 1in DL
with verbal material (Inglis, 1960; Inglis and Sanderson,
1961; 1Inglis, 1962 a,b; 1Inglis and Caird, 1963; 1Inglis,

1965; Inglis, 1968).



13

Broadbent (1957 a,b, 1958) concluded that dichotic recall
involves two systems, a perceptual system and a stcrage
system, In this model, the imm2diate cr perceptual channel
processes information successively, while the stcrage
channel hclds information, which the perceptual system
cannot absorb (Inglis, 1968). Accordingly, the observed REA
can thus be explained by the fact that the digits reproduced
first (according to the Broadbent effect cn the right side)
are processed directly in the tperceptual system, while the
material reproduced second (on the left side) is kept in the
storage channel and is hence subject to decay and

inter ference (Inglis, 1965).

Inglis (19€0) employed this hypothesis, at that time
somewhat less elegantly formulated, to predict that senile
disorders should affsct the memory processes thus postulated
to be involved in DL. In a first set of experiments, he
examined patients with memory disorders and used
brain-damaged patients with no memory disorders as contrcls.
He was able to show ccnsistently that patients with memory
disorders made significantly more errors than bkrain damaged
patients with no such memory discrders with sets of verbal
DL stimuli, which wWwere reproduced second in the sequence,
presumably after having been bheld in the storage systenm.
Reproduction of stimuli, which, according to the model were
still in the perceptual system, showed nc group differences

(Inglis, 1960; Caird and Inglis, 19€1; Inglis and Sanderson,
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1961) . Caird and Hannah (1964) arrived independently at

similar conclusions.

A second set of experiments served to investigate the
guestion in the framework of normal aging (Inglis, 1962 b).
While results were nct as dramatic as in the case of
patients with memory disorders (Inglis, 1962), further
studies by Inglis and Caird (1963), Mackay and Inglis
(1963), Inglis and Ankus (1965) and 1Inglis and Tansey,
(1967) all showed a progressive age related decrement in the
recall of material frcm the seccndary channel, while the
primary channel did not show any such impairment. Further
independent suppert of these results came from
investigations of Broadbent and Gregory (1965), Caird

(1965), and Craik (1965).

While the cited evidence makes an impressive case for the
Order-Effect model, one major weakness is inherent 1in the
conclusions, reached on the basis of this hypcthesis: The
model does not supply any explanaticn as to why this order
effect comes about in the first place. A REA can ccme akout
only in this model, as long as the subjects report first
material presented to the right ear, i.ces. verbal stimuli
processed in the perceptual system only. The Inglis mcdel
does not supply any answer as to the reasons for this order
effect (Mainka and Hoermann, 1971). Inglis (1965) provided

the following explanaticn for the issue: 'If left cerekral
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dominance for speech simply created a tendency for the
material presented to the right ear +to be recalled first in
sequence, this could create an crder effect which then might
be misinterpreted as a laterality effect. Tc control these
different possible sources of variance, it is necessary to
specify the ear order of recall requir=d from the sukject
(see Experiment II). When this is done, it appears that
errors in reproduction are principally due to order rather
than laterality and hence, by Broadkent's hypothesis, due to
defects of short-term auditcry storage rather than defects

cf auditory perception' (p.236).

Oxbury, Oxbury and Gardiner (1967) suggested that an
attentional bias towards the right ear might be respcnsible
for the observed REA in a free recall procedurs, an
explanation which Satz (1968) called 'misleading', since he
felt that the REA for verbal material is a functicn cf the
more efficient ccnnections between right ear and
contralateral hemisph=ere, dominant for language. Oxbury et
al (1967) were supported to scme degree by Penney (1976),
who interpreted her results as indicating that there is an
actual division of attention Letween between competing
inputs (in this case a dichotic memory task) and that the
Broadbent effect is a reflection of storage format of items

(see '"Attentional Mcdel!').
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In later work (1968), Inglis, himself, <ccntended that
determining which cf the twc cutlined factors (laterality cr
order of report) is the more significant influence upon
recall in DL, 4is not possible, unless precise contrcls are
employed, a pesiticn which was suppcerted by Perl (1968) who
concluded that on +the basis of (then) availakle evidence,
both the fperceptual as well as the crder-effect mcdel

appeared correct.

Inglis' (1968) conclusions constituted a laudable attempt
of reconciling some aspects of the percertual and the order
effect model. He emphasized the necessity tc consider all
possible sources of variance in the DL paradignm, a fact
which is often not duly acknowledged in the literature, due
to the inadequacies cf his c¢rder effect model (see eclectic
position). Although 1Inglis (1968) continued to maintain
that the order effect has a strong influsnce on ear accuracy
in DL and that ear asymmetry accounts for 1less of the
observed variance, he concluded that ear asymmetry effects
may be mcre important in +the their c¢wn right than he
previously assumed and may be reflective cf actual asymmetry
of cerebral organizaticn. This type of ‘'bipartisan
approach' to the problem was suppcrted by Wilscn, Dirks and

Carterette (1568).

While in summary then, Kimura (1961 a,b) conceptualized

DL results mainly as a function of perceptual,
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neurophysiological factors, 1Inglis (1965) alternatively
suggested reproductional mechanisms as the main source of

variance.

A more differentiated approcach, taking intc account more

of the available evidence, was provided by Treisman (1969).

Attentional Model
While Treisman agreed with Kimura, that cbserved laterality
effects in DL are mainly a function of a percegptual process,

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

fully discussed if attention, 'the selective aspect cof
perception and respcnse' (Treisman, 1969, p.283) is not
brought intc the F[picture. While admitting that any

attentional theory in DL, by virtue of its nature, has to
presuppose some general framework con the inherent makeup of
the perceptual system (Treisman, 1969) (i. €. a
neurophysiological model) sha nonetheless presumed a

preponderance of attentional factors in the phenomenon.

Treisman (1969) strengthened her theoretical argument by
considering twc types of attentional variables; a ‘'divided
attention variable', relating to a subject's (S) ability to
'(a) attend in parallel to twc inputs, (b) use two analyzers
at once and (c) test for two targets at once' (Treisman,
1969, p.287) and a 'focused attention variable', which is

determined by relative efficiency c¢n tasks which make it
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more or less necessary that attention ke focused on a single

input (see Experiment II).

Treisman's (1964 a,b, 1969, 1970) and Treisman's and
Rilley's (1969) research employed a novel design, fpicneered
by Cherry (1953) and further used by Moray (19£9), the
technique of shadowing (discussed in detail in Experiment
I1I). The primary advantage of the design 1lies with the
elimination of storage processes, thus virtually removing
from the discussion one of the majcr points of contenticn of

the Kimura-Inglis detate.

Treisman and Geffen (1968) were able to show with the
shadowing technigque that ear differences emerged even with
more immediate, supposedly largely memcry independent DL
task sets. They concluded that most of the variance cof
observed REA in DL is due to 'quantitative differences in
distribution of attention +*o 1lesft and right ear inputs
resaching 1left hemisphere areas' (p.139). Efficiency of
speech perception in a DL paradigm is thus at least in rpart

a function of attentional variakles.

I+ would appear then that perceptual processes (Kimura,
1961 a,b), possibly memory and stcorage processes (Inglis,
1965) and attenticnal variables (Treisman, 1969) all
contribute to the variance of cbserved right-left

differences in dichotic listening.
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Based on almost two decades of research experizsnce in the
area, Bryden (1980) supplied the perhaps most pragmatic and
cogent approach to the issue of the DL paradigm by pointing
cut that we are most 1likely dealing with a multidimensional

phenomenon, with a variety of contributing facters.

Eclectic Positicn
P=zrhaps the core of the eclectic position lies with Bryden's
(1980) argument that variability associated with perceptual
asymmetry measures is c¢nly partially associated with
hemispheric asymmetry ard that other factors, such as

attention Cr memory and Iespcnse organizatien make

contributions as well.

The background for this model was supglied by Bryden in
1967 in form of his paper on 'Evaluation of some models of
laterality effects in Dichotic Listening®'. There he
critically discussed the then mcst popular mcdels and
concluded at that point 'that =1right ear superiority in
dichotic listening is due to a perceptual factor' (p.595).
As discussion basis the following fcur models were used: (1)
crder effect model (Inglis, 1965} (2) differentiated
storage model (Bryden, 1967), representing an adaptaticn of
the original order effect model in that it assumes 'that
input arriving in the dominant hemisphere is less subject to
interference o¢r spontaneous decay +than is input in the

non-dominant hemisphere. In other words, short-term memory
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processes may be more efficient in the left hemisphere than
the right' (Bryden, 1967, p.596) ; (3) the familiar
perceptual model (Kimura, 1961 a,b) and (4) a variaticn cof
this mcdel, a perceptual-threshold mcdel (Bryden,1967). The
basic assumption of this model is that errors in
reproduction occur only when neural activity, which in turn
is governed by 1ingput processes, falls below a fixed
threshold. DL input of a verbal nature then will be more
clearly above this 'fixed error threshcld' when processed by
the language dominant hemisphere than +the non-dominant
hemisphere. Consequently, it takes 1lcnger for stimuli
processed in the dominant hemisphere tc decay tc ‘errcr

threshold' levels.

FOr PpuUrposes of model evaluation, Bryden (1967)
reanalyzed his own data (Bryden, 1962) and compared it as
well as cther available evidence with hypothetical
predictions reached on the basis of the four menticned

models.

Based on this work the following difficulties emerged
with the order effect model: Bryden (1967) showed with his
1962 data that (1) '‘lateral asymmetrises increased with the
amount of material presented, (2) the first number reported
was from the right ear in 62.2% of the trials, (3) Analysis
of Variance (ANOVA) revealed that this trend was not related
to either rate c¢f presentation c¢r amcunt of material'

(BIY"!G:D, 196?' p¢598) .
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Bryden (1967) <contended that his results did nct allcw a
decision among among all the variocus models offered;
however, it would appear that one can eliminate the order
effect model cn the basis of the <cited evidence. Assuming
that the first number reported is indeed independent of the
rate of presentation and amount of material, how can the
ma jority of observable variance be attributed to
order-effects, if lateral asymmetries vary significantly as
a function of difficulty, with *'amount of material' being a
significant factor ir the difficulty dimension? (see

Experiment I).

Bryden (1962) =showaed +that ‘'increasing the amount of
matarial presented leads to an increase in unsystematic mode
of responding' (Bryden, 1962, p.297). Conversely, with a
slower rate of presentation, ear crder is abandoned in favor
cf a temporal order of report (Bryden, 1962) . Cther
evidence (see Experimasnt I) directly supports the noticn of
increasing lateral asymmetry with increasing task
difficulty, a fact which makes it implausible to ascrike the

majority of accounted variance in DL tc order effects.

Employing a different set of evidence, Bryden (1967)
outlined some further difficulties of the crder effect
model. Satz, Achentach, Pattishall and Fennell (1965),
Bartz, Satz and Fennell (1967) and Bartz, Satz, Fennell and

Lally (1967) had consistently shown that in the framewcrk cof
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the primary/secondary channel paradigm, the right ear was
better not only as primary channel, but as secondary channel
as well, a finding which called into serious questicn the
validity of using +the Broadbent effect as discussion basis
for observed lateral asymmetries. A further proklem scurce
for the order effect model emerged in the form of several
studies employing as recall procedure 'crdered report', with
subjects reporting the left ear first on 50% of the trials
and the right sar first on the other 50% (Bryden, 1967).
The result of these investigations were consistent with the
earlier finding that 'the superiority of right over left ear
was found both for immediate and delayed orders of report!'
(Borkowski, Spreen and Stutz, 1965, p. 548). Cther
investigators (i.e. Satz et al, 1965) had alsc supplied

independent evidence supporting this cenclusion.

Bryden (1967) +thus concluded that while Inglis and Ankus
(1965) , contrary to other availalle evidence, failed to
obtain consistent lateral asymmetries in their experiment
systematically investigating ordered recall, the majority of
the literature cannot be interpreted as supporting the crder

effect model.

The differential storage model (Eryden, 1967) also runs
into difficulties. While it's prediction that REA is
greater on the storage channel than on the immediate channel

is in agreement with the findings of Satz et al (1965), data
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from the other cited studies dc nct support this prediction

(Bryden, 1967).

While the perceptual model shows scme major strengths, a
main flaw in the original mcdel (Kimura, 1961 a,b) remains
its inability to incorporate memory components, a prcklenm
which is elegantly solved by Bryden's adaptation of the
paradigm with the 'perceptual threshold mcdel', which takes
into account memory processes in fcrm cf trace decay time,

as previously outlined.

While Bryden (1980) accepted the central relevance of a
perceptual model to the DL phenomenon, he stated that 'the
laterality effects observed with many dichotic 1listening
techniques are at least as likely to bz determined by the
subject's strategies and attentional tiases as by ceretral
organization! (Bryden, 1980, PS5 Even though this
'eclectic position' is more likely to incorporate most of
the factors contributing to observed variability than
previous mcdels, cther evidence may shed further 1light on

the problem of lateral asymmetries and DL.

Other Evidence
While most of the cited factors purportedly ccntributing to
observed variance in +*he DL paradigm have their basis in
neurophysiological or cognitive variables, work by

Pizzamiglio and Cecchini (1971), Dawson (1972) and
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Pizzamiglio (1974) has added one further source of variance:

Individual differences in 'psychological differentiation'.

Briefly, the theory of ‘'psycheclogical differentiaticn!
has one particular dimensicn of interest here, the field
dependencz/ independence continuum. This continuum of
psychological functioning expresses that particular aspect
cf the phencmenon in question, which <can ke called 'the
degree of self-nonself segregation' (Oltman, 1980) . Witkin,
Goodenough &nd Oltman (1979) contended that under the
assumption that 'psychological differentiaticn' is a broad
organismic construct, greater or lesser amcunts cf
differentiaticn (as measured by the field
dependence/independence continuum) may manifest themselves

in the psychological as well as neurophysiological domain.

Palmer (1964) described the development cf lateralized
functioning, by using the concept cf differentiation in much
the same way as Witkir and his cowcrkers conceptualized
'psychological differentiation' (Cltman, Ehrlichman and Cox,

1977) .

Based on this, a number of workers have investigated the
possibility of shared variance between the paradigm of
'psychological differentation' and individual differences in

extent of lateralizaticn (Oltman et al, 1$77).
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Of particular interest in this framework are the findings

of the menticned investigations of Fizzamiglio and Cecchnini
(1971) , Dawson (1972) and Pizzamiglio (1974) , who
consistently found a greatsr REA in DL with verktal stimuli
in field independent individuals as ccmpared to field

depend=nt subjects.

These and other findings (Dawson, 1977) lead Witkin et al
(1979) to the conclusion that field independent perscens
display a more definite left hemisphere language

representaticn than field dependent individuals.

Other personality descriptors such as repressor and
sensitizer have recently been implicated as well in the
framework of lateralization studies, with sensitizers
showing more left lateral preference and LEepressors
displaying more right lateral preference (Feldman, Gress and

Kravetz, in fpress).

The question raised in the framework here then deals with
the issue whether DL performance 1is perhaps a functicn cf
cognitive style, which in turn then might acccunt for
individual differences in perceptual asymmetry, attenticnal
asymmetry and other factors purpcrtedly contributing to

differ=sntial individual DL performance.
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Summary and Research Purpose

In line with the evidence presented here, the only pglausible
conclusion in terms of a cogent explanation of REA in DL has
to be that actual perceptual asymmetry accounts for a
significant amount of variance in the DL paradigm. Whether
this asymmetry in turn is reflective of psychological
differentiation remains +to be seen. Attentional varialkles
(Treisman, 1969) , subject strategy (Bryden, 1980),
psycholinguistic factors (Studdert-Kennedy, 1978) , and
possibly cthers (Brydsen, 1980) may all make a significant
contributicn as well. Attempts to relate attrikute
variables such as age, reading ability or sociceconomic
status to lateral preference in DL have been inconclusive
(Davidoff, Done and Scully, 1981) and for present purposes

these variables will be eliminated from the discussion.

The issues addressed by +he present investigaticns cf DL
performance thus involve a systematic evaluation of the
relevant factors (1) in a context not previously
investigated and (2) with a more precise definition and

increased control of the independent variables in question.

Accordingly, Experiment I was designed to examine the
dimension of task difficulty in terms cf <response accuracy
and laterality. As task set, a 2, 3 and 4 word pair (WP)
dichotic tape was used. In order to exercise close control

cver the task difficulty variable, twe equivalent tapes
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(Frerch and FEnglish) were constructed. Accuracy and
laterality preferernce in rereating 2,3 and 4 WP of dichotic
stimuli in English and French c¢f Anglophcne and Francophone
subjects were tested both in their native language (NL) and

non-native language (OL).

Experiment II readdressed the question of order effects
but went further and included a ccgnitive dimension
(suggestion: neutral, left ear tetter, right ear better) and
explored the possibility of an interaction betwe=an the two
factors. Accuracy arnd laterality of ear preference in
repeating words on a 3 WP dichotic stimulaticn +ask under
the mentioned suggestion and order of recall (free, left ear

first, right ear first) were measured.

In Experiment III the questicn of shared variance Letween
psychological differentiaticn and DL was closely examined,
by investigating +the relationship ©Letween cognitive style
(field independent vs field dependent) and laterality of ear
preference on the same dichotic +ask as Experiment II under
the condition of 'no suggestion, left ear better, right ear
better', and as a further contrecl grcup, 'left ear and right

ear equally good'.



GENEEAL METHOD

At +he beginning of each of the experiments all subjects
were given the Ccren-Porac Sensory Motor Survey II (Porac
and Coren, 1981) to insure that only true right-handers
participated (Subirana, 1964; Satz et al, 1965; Curry, 1S67;

Zurif and Bryden, 1969; Bryden, 1%75).

All subjects were formally tested for hearing defects
with +the aid of an audiogram cr a Grason-Stadler 17C7
audiometer (Grason-Stadler, 1S77) < Binaural stimulation
intensity 1levels were adjusted on the basis cf the
audiometric results via a Hewlett-Packard 350 D attenuator
set, *o0 insure equal sensation 1levels for Loth channels,
since interaural intensity differences of only 8-10 db have
been reported to yield significant differences in terms of
DL performance (Chocolle, 1962; Rerlin, Cullen, Hughes,
Berlin, Lowe-Bell and Thompsen, 1975) . The stimulus
material was presented on a stereophcni' tape recorder (Somny
TC-580) for all but subjects recruiteu from leccal Victoria
High Schools. For reasons of convenient transport, a TEAC
A-108 SYNC stereo casette deck was used for the High School
Ss group. The stimulus material was delivered via a set of
stereophonic head phones (Telephcnics MX-41/AR) at an

intensity of 70 @b SL (Curry and Rutherford, 1967; Spreen et
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al, 1970; FERoeser, Johns ard Price, 1972). Intensity levels
were calibrated with a Bruel & Kjoer 2203 Precision Scund

Level Meter (A Scale).

All stimulus material was <trecorded for presentaticn at
the rate c¢f 2 pairs per second, with trial =separation in
intervals of 10 seconds (Bartz, Satz and Fennell, 1966;

Pohl, 1979).

To exclude the possibility cf a 'linguistic content
effect' either on the left or right side, or effects due to
racorder channels cr ear phone characteristics (Shankweiler
and Studdert-Kennedy, 1967 ayk: Studdert-Kennedy and
Shankweiler, 1970 Studdert-Kennedy, Shankweiler and
Schulman, 1970), the designation cf which side of the tape
was left and which one was right, was systematically varied
across the entire subject population. Only the correct
repetition of +the target word was counted, approximations

were treated as errors.



EXPERIMENT I

Introducticn

Background

The attempt to investigate Ltrain lateralization with the
dichotic 1listening technique (DIL) has raised issues of
r=call strategy, order effects and attention span. In recent
years several studies have locked at the gquestion of
hemispheric specialization with the aid of DL in bilinguals
(i.e. Piazza-Gordon and Zatorre, 1981). While a variety cof
stimulus parameters have been employed, no attempt has been
made in this framewcrk to research +ths dimension of task
difficulty in DL gqualitatively, by exploring task demand
characteristics on stimuli in a non-native versus native
language, as well as quantitatively, by systematically

varying stimulus list length.

Nachshor and Carmcn (1975) however did attempt to
investigate part of the gqualitative issue raised here by
examining the influence of stimulus familiarity c¢m DL
performance. They showed with conscnant-vowel monosyllables
as stimuli that consonants were btetter identified from the
right ear, except when familiar consconants in the left ear

were paired with non-familiar consonants in the rignt ear.

- 30 -
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Vowel identification was equal frcm both <€ars when Ecth
vowels in dichotic pairs were equally familiar or
non-familiar. Pairing familiar vowels with non-familiar cnes
however always 1led to superior identificaticn of familiar
vowels. Nachshon and Carmon (1975) interpreted this result
as showing that differential report accuracy from the 2 ears
is a function cf stimulus familiarity as well as language
lateralization. Curry and Rutherford (1S67) 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 reported more
accurately than semantic wcrds (5€.5%), which in turn were
reported more accurately than nonsense words (19.1%), but
that the largest mean difference score between ears was for
the nonsense words. This finding can be interpreted as
supporting the notion of a direct relationship betwueen
stimulus difficulty (the less familiar stimulus will tend to
be more difficult) and a Right Ear RAdvantage (REA) for
righ*-handers. Bryden (1967) independently arrived at the

same conclusicn.

Bakker (1970) demonstrated that with mcnaural stimulation
the relation between ear asymmetry and task difficulty is
not 1linear. His medium list 1length (5 digits, 4 scund
elements) stimulus set showed the greatest REA as compared
to the less difficult 4 digits, 3 sounds and the more

difficult & digit, 5 sound set.
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If we consider OL stimuli difficult and wunfamiliar, it
would be reasonable to assume that nonsense words and verbal
oL stimuli would b2 equivalent for the ccmpletely
non-proficient subject. As language familiarity increases,
phonemic familiarity and semantic meaningfulness of the
stimulus set increases as well, hence results of DI stimulus
sets in NL and OL should parallel the Curry and Rutherfcrd
(1967) results with nonsense words, semantic words and
function words. Expressed more g¢generally, increasing
lateralizaticn should occur with increasing task ccmplexity

(Nachshon, 1573).

Related Tachistoscopic Studies

When looking at tachistoscopic laterality studies in this
framework, right wvisual field advantages (RVFR) are
generally reported as being equal for Dboth languages in
adult bilinguals (Bartcn, Gecodglass and Shai, 1965; Kershner
and Jeng, 1972; Hemers and Lambert, 1977; Walters and
Zatorrs, 1978). Since these studies generally invclved
bilinguals, i.e. persons reasonably rproficient in Dboth
languages, they add evidence only tc the notion that the
left hemisphere is primarily (and equally) contributing to
language precessing of both languages in bilingual perscns

(Piazza-Gordon and Zatorre, 1981).

Silverberg, Bentin, Gaziel, GCbler and Albert (1979)

report a right visual field adventage for three grougs of
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Israeli <children with Hebrew wcrds as tachistoscopic
stimuli. An observed right visual field advantage for
English words in the same children however varied as a
function of age and foreign language proficiemcy, with clder
and more proficient children displaying a more profocund
RKVFA. An actual left visual field advantage (LVFA) in
young, non-proficient children changed to a RVFA in the

older, more proficient subjects (Ss).

Bentin (1981) further investigated the issue of
perceptual asymmetries and difficulty cf pattern recognition
in +the framework of tachistoscopic studies and found a
laterality shift +to the RVF with increasing language
familiarity in OL as well. He assessed VFAs for Hebrew and
Fnglish words in Israeli students (age 12-13, all right
handers) with a basic knowledge of English (2 years). With
‘normal' tachistcscopic presentaticn he found a RFVA for
Hebrew (less difficult) and no preference for English (more
difficult) words. However, following recognition training
for English stimuli and blurring Hebrew stimuli the VFA
pattern changed: no field preference 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 advantages in the auditory mode on DL,

caution should be exercised. One should be aware that the
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results in tachistoscopic experimentaticn may ke a function
cf modality of input. In addition, all of the cited studies
employed children as subj=cts, raising gques*icns cf nervous
system plasticity and particular develcpmental stages, and
making a ncn-critical generalizaticn to DL with an NL and OL

stimulus set with adult Ss even less desirable.

Dichotic Studies

Carroll (1980) reported differing degrees of RER in English
and Spanish bilinguals as a function of age and type of
exposure to the second language. When combining ear
difference score means for three proficiency 1levels on
English and Spanish dichotic listening tests, he found an
increase in ear difference scores as a functicn cof
proficiency 1level in both languages, with beginning and
intermsdiate levels at .12 in English and .15 in Sganish,
with an increase to .23 for the advanced Spanish level and
.16 for the advanced English 1level. He also concluded that
the sescond 1language was reliakly more 1left hemisghere
lateralized than the native language acrcss all proficiency

levels.

Piazza-Gordon and Zatorre (1981) fcund clear and equal
REAs for English and Spanish in twc groups of right-handed
Hispanic children (mean age 9:6 and 13:6). Clder children
scored better than yOUnger Cnes and showed ketter

performance on Sparish than on English *ask sets. Howesver,
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car differences did not correlate with language prcficiency
in OL, but there was a positive correlaticn (r=.58) Dbetween
degree of asymmetry in the two languages. REA did not
interact with performance in OL or NL. Results are difficult
to interpret due to the menticred confounding of

developmental and laterality phenomena.

While results on tachistoscopic studies do not uniformly
show this purported relationship between task difficulty and
laterality preference, underlining the hypothesis that
language asymmetry may not be independent of input modality,
results of DL studies seem to pcint in the direction of such
a relationship. The evidence is particularly compelling,
since it is based on work employing some widely different
stimulus sets (familiar ard ncn-familiar vowels and
consonants, nonsense words, semantic words and function
words) . Based cn these results, I hypothesized that
lateralization as measured by the la{erality index (R-L/E+L)
(Marshall, Caplar and Holmes, 1975; Birkett, 1977; Stcne,
1980) should increase with difficulty (frem a 2 WP to a 4 WP
condition) and that a difficulty ccntinuum should 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 right ear for input of 1linguistic ccntent. The
interacticn of prccessing capacity and difficulty I
reasoned, should result in higher laterality index measures

in OL than in NL.
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The relationship between 1language familiarity and REA

which should be inverse in line with the Curry and

Rutherford (1967) results (the nigher the
familiarity/proficiency, the less lateralized the
performance) was investigated with a measure of the
Decremant Ratio (DR) (see Methcd) between OL and NL

laterality index and its relaticn tc a language prcficiency
score in CIL. The DR score was intended as a measure of
performance decrement between equivalent DL word sets in OL
and NL and constitutes the ratic of the laterality index in
OL, divided by the laterality index in NL for the equivalent

WP conditicn.
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Method

Eighty volunteers, enrolled in an intensive language
program at the University of Victoria for English and French
respectively, participated in the experiment. The grcup
consisted of 40 francophcne students (20 males and 20
females) and 40 anglophone students (20 males and 20
females), all self-professed right-handers, age range 17-41
years, with no previcus experience in dichotic listening and

no auditory impairments.

The Sensory-Motor Survey II (Porac and Coren, 1981) and
audiomstric assessment (Grason-Stadler, 1977) were standard
as outlined previcusly. Test fcrms were available in

English and French for the two language groups respectively

(see Appendix A). Instructions given in the native language
of the subject, asked Ss to recall as many werds as
possible. English and French DL tapes weres designed tc ke

equivalent in linguistic content and level of difficulty, tec
exclude the possibility of differences in lateralizatiocn
resulting simply on the basis of stimulus differences
(Obler, Zatorre, Galloway and Vaid, 1982). Tapes consisted

of 16 trials, all ncuns, witha 2 WP, a 3 WP and a 4 WP
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series respectively in each language (see Appendix A). All
subjects had twc [fpractice trials with 2 WP stimuli and two

with 3 WP stimuli.

The order cf tape presentation was varied: half cf orne
language group listened to the NL tape first, the other half
to the OL tape first. At the end of the experiment Ss were
asked to translate th= OL words presented during the OL 2 WP
trial. Each word was read out aloud by the examiner, who is
fluent in both languages. Ss were allowed 10 seconds fper
word. The number cf words correctly defined constituted the

Ss language proficiency score.

The following measures were emplcyed fer data analysis:
A measure cf accuracy, number of words correctly repcrted
with the right ear plus number of words correctly reported
with the left ear divided by total number of words possitle

on each trial =series (2 WP, 64 words possible; 3 WE, 96

words possible and 4 VWP, 128 words possible).

As an index of 1laterality the formula R-L/R+L, first
proposed by Koch (1933) was used. While +the issue of
laterality indices has been subject to heated debate for the
past decade (i.e. Kuhn, 1S73; Marshall, Caplan and Holmes,
1975; Richardsorn, 1976; Birkett, 1977; Cclbourn, 1978;
Stone, 1980; Bryden, 1980; Bryden and Sprott, 1981; Eiling,
1981; Hellige, Zeatkin and Wong, 1981) criticism of this

particular index has centered cn cenfounding between
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accuracy and laterality. To insure valid use of this index
cf laterality, mean scores were inspected in each one of
analyses undertaken, to insure that accuracy ranged Lketween

25% and 75%.

To allow for the investigation of the variance uniquely
attributable to OL in estimation c¢f lateral preference, a
decrement ratio (DR) between the laterality index in OL and
NL was computed for each ccndition (LatO2/LatN2, LatO3/LatN3

and LatO4/Latiy) .,

The data were analyzed with Fepeated Measures Analysis of
Variance procedures (Anov88 Prcgram, 1975), Newman-Keul's
post hec ccmparisons, and, where appropriate, with a Pearscen
Product Moment Correlation Analysis (Nie, Hull, Jenkins,

Steinbrenrer and Bent, 1975).
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Results

g =

Table 1 shows cverall performance accuracy (R+L,/Total) in
the six (2,3,4 ¥WP Native and 2,3,4 WE Other) language
conditions. While maximum relative accuracy occurred in the
2 WP NL ccndition with €2.83%, performance dropped only
slightly tc 59.14% for 3WP NL, with a substantial loss in
the 4 WP NL with 48.08%. As expected, relative performance
accuracy in Gl was considerably lcwer, with 35.84% in 2 WP,

35.24% in 3 WP and 28.50% in 4 WP (see Fig. 1).

Relative accuracy (A) in the OL 2 WP, OL 3 WF and CL 4 WP
condition correlated significantly with 'Verktal Score!
(VScore), the measure of language fproficiency {C2R with
VScore, r= .3490 (p <.001), O3A with VScore, = .5529 (p
<.0001) and OU4A with VScore, = .5149 (p <.0001)}. A
Repeated Measures Analysis of Variance (see Table 2) on the
accuracy scores with two within factors, a language factcr
(native versus other) with 2 levels, and a Word Pair facter
{(2,3,4 WP) with 3 1levels, yielded a highly significant
language effect (P< .0000001), a highly significant Word
Pair effect (p< .0000001), as well as a highly significant
interaction effect tetween the 2 main effects (p< .0000001)

(see Fig.1).
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TABLE 1:

Means on Selected Variables in Experiment I, N=80

WORD PAIRS
3 4
N A 0.628 A 0.591 A 0.480
# LAT  0.209 LAT  0.301 LAT 0.316
1| REART 24.175 REART  36.587 REART  40.325
E LEART  16.037 LEART  20.187 LEART  21.225
D 8.137 D 16.400 D 19.100
0 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
R| LEART  7.187 LEART  8.787 LEART 9.087
D  8.562 D 16.262 D 18.312
A = ACCURACY  LAT = LATERALITY

REART = RIGHT TOTAL

D =

REART - LEART

LEART = LEFT TOTAL

187



TABLE 2:

LABELS:

SOURCE
Susd

LANGUAGE
ERROR

WORD PAIR
ERROR

Repeated Measures Analysis on Percentage Accuracy Scores N=80

DF
79

1
79

2
158

LANGUAGE BY WORD PAIR 2

ERROR

158

SS
15250. 14

66129.08
7160.92

10956. 62

'5216.72

1079.45
3112.55

MS

66129.08
90.64

5478.31
33.02

539.72
19.70

729.542

165.923

27.398

< 0.000001

<0.000001

<0.000001
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Individual post-hoc <ccaparisens between «cells using
Newman-Keul's procedure (sce Takle 3) were in the expected
direction and showed significant diffesrerces ketween all

cells with the exception of 2 WP CL with 3 WP CL.



NL

oL

TABLE 3: Post-hoc Tests on Accuracy Scores (A), Experiment I
NL oL
2 3 4 2 3
.05
.05 .05
.05 .05 .05
.05 .05 .05 NS
.05 .05 05 .05 .05

SP
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Significant correlations between accuracy and laterality
indices raise the possibility of distcrtion cf results of
lateral preference measures (i.e. Stons, 1980, Hisccck,

personal ceommunicaticn, 1982).

When computing ccllapsed means across all three native
language ccnditions, mean accuracy and laterality yielded a
Pearson r= -.3146 (p< .002), which means that approximately
9% of the variance is actually shared. 1In the case of the
other language, mean accuracy and laterality did not show

any significant correlatien (r= .0375, p> .3).

Table 1 shows the means of laterality indices in all 6
conditions, with the smallest index of LatN2= .Zz09,
increasing to LatN3= .301, and LatN4= .316. The laterality
indices increase dramatically in the cther 1language, with

Lat02= .376, Lat03= .478 and LatOu4= .503 (see Fig. 2).

When looking at individual subijects, the overall
percentages of right lateral preference (a laterality index
of >0 to +#1.0) the NZ condition showed 96% right preference,
N3= 91%, N4= 89%, 02= 93%, 03= 95% and O4=94%, a very

prefcund REA for all subjects across all conditions.

A Repeated Measures Analysis of Variance (see Iakle 4)



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

LABELS:

SOURCE DF
SuBJ 79
LANGUAGE 1
ERROR 79
WORD PAIR 2
ERROR 158

LANGUAGE BY WORD PAIR 2
ERROR 158

SS
135282.39

37594.80
57056.53

12432.60
50408. 40

87.24
48390.43

MS

37594.80
722.23

6216. 30
319.04

43.62
306. 27

52.053

19.484

0.142

< 0.000001

< 0.000001

< 0.867394

Ly
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on the laterality scores with the same design as in the case
cf the accuracy sccres (2X¥3 within, with alpha level set at
.05=(1-(1-alpha') *2=0,.0225, since this constituted a second
analysis of variance procedure cn the same data, yielded a
highly significant result for language (p< .0000001) and for
Word Pair (p <.0000001). No interaction effect was

ascertainatkle.

Individual post-hoc comparisons between cells employing
Newman-Keul's procedure (see Table 5) showed significant
differences between the majority of cells on the laterality
indices, with the exception of lLatN3 with LatN4, LatN3 with

Lat02, LatN4 with Lat02, and LatO3 with LatO4.
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TABLE 5: Post-hoc Tests on Laterality Scores (LAT), Experiment I
NL oL
2 3 4 2 3
.05
.05 NS
.05 NS NS
.05 .05 .05 .05
.05 .05 .05 .05 NS

0s
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Fig. 3 shows laterality scores in 2,3 and 4 WP cf the
other language as a functicn <¢f language proficiency
(VScore), arbitrarily divided at the 50th percentile into
low (less proficient) and high (more proficient), to allow a
comparison of results cbtained here with the Carroll (1980)
findings. While no significant effect (ANOVA) was found,
t+he trend towards 1lcwer laterality scores as a function of
higher proficiency in the 3 and U4 WP condition is clearly
visible in Fig. 3. No such difference appears to exist in

+the 2 WP conditiomn.

When locking only at the variance in laterality sccres
uniquely attributakle to the other language condition, by
dividing the laterality scores of the 'other' 2,3 and 4 WP
condition respectively by the laterality =score of the
'native' 2,3 and 4 WP (LatO2/Lathz, LatC3/LatN3 and
LatO4/LatNy), the resultant decrement ratic (DR) sceore
presents the menticned trend towards lcwer laterality scores
as a function of higher proficiency much more drastically
(ANOVA, VScore, high/low, p < .008). The effect is

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

The more appropriate correlaticnal analysis cf this data
yielded as expected negative ccrrelaticns between DR score
and VScore (the higher the decrement sccre between cther and

native language, the lower the 1language proficiency in the
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other language), with the correlaticn of the DR sccre in the
2 WP condition almcst reaching significance (r= =-.1725, p
<.06) and a highly significant result in the case of 3 WP
(r= -.3466, p <.001) and a result of 'no significance!' with

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

e R

The results cf the Repeated Measures Analysis of Variance
on the accuracy scorss are very clear, as the analysis
yielded high significance 1levels. Decreasing relative
accuracy across the 2,3 and 4 WP conditions can be
interpreted as being reflective of increasing use or cveruse
cf available processing capacity. Even though the difference
Eetween accuracy 3in the 2 WP and 3 WP native condition is
significant, the relatively small drop in percentage pcints
(3.69%) makes the observed significance a likely consequence
of the relatively large number of Ss used, while the drop of
10.6% from 3 to 4 WP appears to be a sultstantial decrease.
When examining Fig. 1, it beccmes apparent that the decrease
in accuracy <chows parallel elements in the two languages,
the highly significant difference Letween the two languages

is illustrated as well.

The observed interaction effect between langquage 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 1language. While the drop tc 4 WP accuracy is
significant in both languages, the ccmparatively smaller
drop in OL from 3 to 4 WP (6.74% as compared to the 10.06%
in ©NL) is 1likely +o be reflective c¢f 1lower baseline
rerformance in OL and probably explains the observed

interaction effect.
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The high correlation between accuracy scores in OL and
VScore measures underlines the validity of the 1language

preoficiency score in this context.

The observed laterality scores are somnewhat more
difficult to interpret. The small negative correlaticn
between accuracy and laterality scores in the native
language raise the possibility of a small distcrtion of
laterality scecres in the native condition, i€ high
accuracy could yield lower laterality scores. However, since
significance 1levels of +the Repeated Measures Analysis of
Variance are gquite marked, +the possibility of significant
contamination, particularly in view of +the small amcunt of
variance shared (9%), appears very small. Again, results of
the ANOVA procedures are very clear: a very marked language
effect and a very profound WP effect. The absence of an
interaction effect is reflective of virtual parallel
increase in laterality indices in the two language

conditions (see Fig.2).

curry and Rutherford (1967) shcwed that REA tended to
increase as a function of qualitative difficulty, with
smallest REAs observed with functicn words and the largest
REA observed with ncnsense words. Hiscock and Kinsbourne
(1980) and Bryden and Allard (1981) ascertained that the REA
in DL increases as well as a function of gquantitative

difficulty, namely with larger REAs for lcnger stimulus list
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leng*hs. The findings described here would parallel these
results with two sources of variance, a source of
guantitative difficulty (Word Pair factor from 2 to 4) and a
qualitative factor (Language, native versus other). Taken
together, these two factors may be reflective of two
different modes of processing of linguistic stimuli, a
phonemic mecde and a semantic mode. Fhonemic and semantic
decoding <should ordinarily be phasic sequential, since
semantic processing becomes possible c¢nly after a certain
degree of ©phecnemic processing is accomplished. Since
phonemic decoding wculd appear to be more exclusively a
Fasic linguistic rprocess, it would nct be unreasonakle to
assume that mainly 1linguistic processors c¢f the 1left
hemisphere are involved. Semantic decoding, on the other
hand, <could involve other systems, such as 'emoticnal tcne
decoders"', processing of linguistic guality etc.,
conceivably processes which could involve to a larger degree
both hemispheres. Assuming then a finite processing
capacity of the twc ears under dichotic conditions, it would
be reasonable to assume that availakle capacity is used tc a
larger degree for phenemic processing in the other language
as compared to the native 1language due tc phonemic ncvelty,
leaving less 'space' fcr semantic processing. The relatively
greater balance of phonemic activity would invclve primarily
le2ft hemisphere processes, as reflected by higher laterality

indices in the other language. Conversely, when increasing
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the 'load! quantitatively, more available processing
capacity has to be used for phonemic decoding, leaving less
room for semantic processing and again yielding increasingly

higher laterality 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 tc suprort this

contention.

Due to the novelty cf research investigating task demand
characteristics in DI quantitatively and gqualitatively, the
speculative nature of this mcdel has to be emphasized.
However, recent findings by Tzavaras, Kaprinis and Gatzcyas
(1981), who reported a greater REA in illiterate suktjects
+han =2ducated contrcl subjects for language stimuli in DI,
would lend further support to the approach fproposed here.
It should be mentioned though that the Cérroll (1580)
results are in direct conflict with my findings, since it
was reported that observed REA increased as a functicn of
language competence, with the more competent Ss showing
larger REAs than the less comgpetent Ss. Inadequate
description of employed stimulus material, suk ject
characteristics and data obtained, combined with the use of
simple ear difference scores as an index cf laterality,
which could confound results with accuracy, makes a

comparison to +the data obtained here difficult. His
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finding, however, c¢f more left lateralization of the other
language as compared to the native one, is in agreement with
the results presented here. The increase in lateralization
as a function of proficiency was not significant and may

well have been confounded by perfcrmance accuracy.

The Piazza-Gordon and Zatorre (1981) results c¢f no
correlation between language proficiency in OL might ke
r=lated to the use of children as Ss, where issues of
central nervous system immaturity make a comparison tc adult

performance difficult.

The direct contradiction of findings here @and thcse
cbtained with the use cf tachistoscopes (i.e. Silverberg et
al, 1979 ; Bentin, 1981), where RVFA increased with
increasing other language proficiency, might have its causes
in the additional stepr 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 oktained here
underline the impcrtance of a multidimensional approach to
laterality measures, with particular attenticn to stimulus

characteristics as well as mcde of deccding.

While careful replication and more research investigating
the variables in gquestion is needed, the assumpticn cf
sequential phased rhonemic and semantic frocessing apgears

to have <considerable heuristic value on the kasis of the
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availalble evidence. Although definite conclusions would be
premature at this point, this assumption may have its major

utility in providing guidance for further research.

While then the magnitude of observed 1laterality effects
appears to be a function of the demand characteristics cf
the specific 1language set employed, modification of task
demands in terms of subject strategy may serve tc shed
further light on the variance involved in DL performance. To
undertake a systematic investigation of such strategy

effects, Experiment II was designed.



EXPERIMENT II

Introducticn
In the study of perceptual asymrmetry in general, and DL in
garticular, we are confronted with a <certain amount of
unexplained variability. Since we are dealing with a 1live
mechanism, the scurce of this variability cannot be unitary
and is likely to involve a whole array o¢f factors (Bryden,
1980) .

In this experiment concern was focus=d on the extent to

which such factors as attenticnal and strategy variaktles

play & role in DL. Resecarch to date addressing this
particular gquestion has concentrated on two aspects: (1)
Divisicn of attention, and (2) Order c¢f report as

determinants of laterality.

One of the wearly attempts of investigating ‘'sukiject
attention' was undertaken by Mcray (1959). He employed a
t=chnique first introduced by Cherry (1953), which requires
a subject to repeat aloud a dichotically presented
continuous message, while listening tc it. Moray (1959)
conclud=d that when a subject directs his attenticrn to the
reception of a message from one ear and does not attend to
the other, 1little of the unattended message 1is able to

penetrate what he «called a '"perceptual block'. While this
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finding has been mcdified ccnsiderably, the attended ear has
consistently beer shown to be more accurately reported than
the unattended one (see subsequent detailed discussicn).
While this technique cf ‘'shadcwing!' has been used
extensively (i.e. Treisman, 1964 a,b,, 1969), Bookkinder and
Osman (1979, p. 512) cutlined its difficulties : (N '"The
task requires the subject to distinguish between the inputs,
thus forcing the subject to attend tc one ear; (2) The
subject must give «ccontinuous responses to each item
presented; (3) Each response is dependent on the specific

verbal item presented, with the response being made usually

after several cther items have beemn presented’.
Particularly the last point is of import, since it may
present a possible source cf contamination. Bryden (1571)

chowed that attended items, unlike unattended ones are lost
through verbal cr processing interference, the very
interference being produced by shadcwing. In order to keep
this interference effect to a minimum in attention-type DL
experiments, report after every trial set (i.e. Bartz et al,
1967) would appear +*o be the methcd of choice fcr the
investigation of subject strategy with such task demand
characteristics.

Using an attentional paradigm, Fookkinder and Osman
(1979) concluded frcem their investigations that task
rerformance is dependent on the amount of processing

capacity, or, as they phrased it 'resource allccated tc the
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primary ear'. The implicit assumption hsre is that there is
a central source of limited capacity which is allocatable in
a variety of ways, depending on the particular strategy
employed by the individual subject. This model of 'capacity
sharing' was put forth by Kahneman in 1973 and is applicable
to a variety of different mental activities.

I+ is commonly accepted (e.g. Bryden, 1969) that
competition between simultaneously arriving inputs is koth
necessary and sufficient for the laterality effect to occur.
Spellacy and Blumstein (1970 a) felt that in additicn to
hemispheric specialization, a non-specific subject-attention
factor might exist, which would serve to enhance the degree
of lateralizaticn to a particular ear.

Abe and RAiba (1976) investigated the processing of
attend2>d and wunattended verbal materials in 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 ccncluded that
the right ear advantage is observable in attended as well as
unattended ear. Similar results were obtained ky Mainka and
Hoerman (1971) when ccmparing a 'divid=d attention
condition' (free recall) with a focused attention conditicn

('pay attention only tc the right ear vs pay attention cnly
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to the left ear') . The REA observed in the divided attention
condition was shown tc¢ recccur in the focused attenticn
condition; predictakly, cverall prcducticn increased, since
right side only subjects are compared with left =side cnly
subjects. The intriquing part cf this particular experiment
is the fact that the stimulus material did not ccnsist of
the customarily employed digits c¢r vowels and consonants,

but rather of 2 syllable (4-5 letter) German ncun pairs with

concrete content, which underscores the robustness of the
observed phenomenon. The Ss in question were native German
speakers.

If, as Mewhort, Thic and Birkenmayer (1971) stated, *he
attentional component ought to be considered as an active
aspect of central processing rather than a simple switch or
filter, then perhaps the role c¢f vcluntary attenticnal
control should be investigated more closely. The questicn
arising from this discussion is tc¢ what extent these
attention processes could account for some of the observed
variance in ear advantage. In the context of this present
experiment, could a dichotically naive subject population be
susceptible tc a suggestion concerning normal ear advantage?
'Encoding material, switching attention and sustaining
material all require processing capacity, but the capacity
available is 1limited and must ke shared among tasks!
(Mewhort et al, 1971, p. 125). The issue is whsther such

processing caracity allocaticn can be a voluntary pProcess
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and be susceptible to examiner supplied suggesticn cr
whether strateqgy effects of this nature play no rcle in DL
performance.

A second large source of variability is intrcduced by the
so-called 'ear crder effect' or Brcadbent effect, mentioned
in the introduction. Broadbent (1954, 1956) shcwed that
when 2 different sets of three digits are presented
simultaneously, Ss tend tc report first all the digits heard
cn the right side, then &all the digits heard on the left
side.

Though this effect has been replicated numercus times and
appears to be rcbust (i.e. 1Inglis, 1962 b; Bryden, 1%62,
1963; Ssatz et al 1965; Bartz et al, 1967; Cooper, Achenbach,
Satz and Levy, 1967) , some conflicting results have keen
raported. Carr (1969) ascertained that in spite of these
earlier findings, he was unable tc okbtain a statistically
significant order effect, and Arenberg, Surwillo, Gelbart
and Gold (1972) found that the incidence of the Broadlkent
effect is high in some subjects and does not coccur in others

at all.

Actual manipulaticn of this ‘'crder effect!' has yielded
the following net result: More responses were correctly
recalled per subject from the <channel reported first than
the channel reported second, regardless of which ear the
stimulus material entered (Cccper et al, 1967) .

Instructions as to which ear to report first were delivered
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immediately before each trial, stimulus material consisted
of digits.

Gerber and Goldman (1971) systematically explcred the
function of three different Ieport strategies on ear
preference for dichotically presented consonant pairs with a
free recall conditicn (subjects reported stimuli in any
crder) , ordered before (subjects were instructed which ear
to report first pricr to the presentation of stimuli) and
crdered after (subjects were instructed which ear to report
first after the prasentation of stimuli). Frcm their
findings they concluded (1) ‘'that the right ear is equally
efficient in all three reporting conditions, (2) that the
immediate channel 1is more accurately reported than is the
delayed channel in all three conditions, (3) that the right
ear has a greater percentage of correct respcocnses c¢n 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 cn the delayed channel in
the two ordered conditions! (Gerkter and Goldman, 1971,
p.1165).

Incorporating attentional strategies and order effect
variables intoc a single experiment, Bryden (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 give the wunattended items first (order effect).

Again, the attended ear was found tc be mcre accurately
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reported than the unattended €ar. Furthermore, an
interaction effect ©Letwesn Order cf Repcrt X Ear Attended
was ascertainable with those Ss attending tc the 1left ear
being much mcre accurate using the 'unattended ear first!
order than those =subjects attending to the right ear.
Conversely, Bryden (1971) showed 1little difference in
performance between ‘'attending tc the 1left ear' grcug and
'‘attending to the right ear' group for the ‘tattended ear
first' condition.

Several questions arise from these findings in the
literature: (1) Is an ‘order of regport! effect
ascertainable with stimulus set which 1is optimally close to
attenticn span limits? (2) If the previously reported crder
effect (Cooper et al, 1967; Gerber and Goldman, 1971;
Bryden, 1971) dces occur, will the overall accuracy change?
(3) Can voluntary attentional strategies account for scme cf
the variance observed in the sense that a dichotically naive
subject FOFulatiocn is susceptitle to the outlined
suggestion effect? (4) Is there a possible 1interaction
between Order of Report X Suggestion?

To supply answers to these gquestions, the follcwing

experiment was designed.
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Subjects
Two-hundrsd and sixte=n vclunteers, (108 males, 108 females)
half of them High Schcol students at Mount Douglas High
School and Victoria Senior High School in Victoria, B.C.
tetween the ages of 16-19 years, the other half subjects
recruited with the help cf an advertisement placed in a
local newspaper, age range 17-35 years, participated. An
age limit was impcsed to exclude the possibility of result
contamination, since age has previcusly kLkeen shcwn to
account for a significant amount cf variance in DL (i.e.
Caird, 1965; Craik, 1965). A1l Ss were self-professed
right-handers, with no auditory impairments and no previous

experience with DL.

The Sensory-Moter Survey II (Pcrac and Coren, 1981) and
audiometric assessment (Grason-Stadler, 1977) were again
standard, as outlined previously. Stimulus material

consisted of task set shown 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 WP) 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

are going to come into both ears. Each time you will hear 3
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sets of words. After each word set, I would like ycu to
repeat aloud as marny wocrds as you can remember'). Reccrded
instructions then ccentained cne of three possible
suggestions: no suggestion made (NS), a left ear suggestion
("research has shown that words presented to the 1left ear
are more easily heard and reported',LES) and a 1right ear
suggestion ('research has shown that words presented tc the
right ear are more easily heard and rsported',RES). The
three levels of order of recall factor, which follcwed
general instructicns and suggesticn, were either (1) no
instructions as to order (free recall, FR), (2) ‘'‘regort
first all the words you heard with the left ear, then all
the words you heard with the right ear for each trial' (left
ear recall, 1ER), or (3) ‘'report first all the words you
heard with the right ear and then all the words you heard
with the left ear for each trial' (right ear recall, RER).
Subjects participated in one c¢f the 9 (3X3) conditions
only, N=24 in each group.

The data were analyzed with a 3X3 Multivariate Analysis
of Variance (Clyde, 1969; Harris, 1975) with accuracy (A,
Right+Left/Total) and the previously cutlined index of
laterality (LAT, Right-Left/Right+left) as dependent

variables.
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Results

Table 6 shows mean scores for the 216 Ss on accuracy,
laterality and the meanvraw data for right ear total, 1left
ear total and a difference sccre cf R-L. Accuracy ranged
froma low of 52.1% in the Neutral Suggestion Right Ear
Order group to a high of 56.8% in the Left Suggestion
Neutral Ear Order group, a total range of «cnly 4.7
percentage points. Laterality indices in turn ranged frcm a
high of 0.361 in the VNeutral Suggestion Right Ear Order
Condition to a low of -0.181 in the Neutral Suggestion lLeft
Ear Order Condition (range =C.542, in a theoretically

possible range of 2.0).

A multivariate analysis of variance with 2 factcrs (a
suggestion factor with 3 levels and an crder factor with 3
levels), with accuracy and laterality as dependent
variables, yielded a significant result fcr the order factor
(p <.01) @and a result of 'no significance' either for the
suggestion or the suggestion-by-order interaction factor

(see Table 7).

The univariate tests on the order factor shcwed a highly
significant result for 1laterality (p <.0001) and 'no
significance! (p >.5) for accuracy. Eercentage variance
accounted for by the laterality index under the order factcr

was 36.76%.
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TABLE 6: Means on Selected Variables in Experiment IT, N=216 (24/cell)

ORDER
FR LER ~ RER

A 0.534 A 0.524 A 0.521

LAT  0.128 LAT -0.181 LAT  0.361

NS | REART  28.625 REART  21.167 REART  33.625
LEART  22.667 LEART  29.167 LEART 16.375

D  5.958 D -8.000 . D 17.250

A 0.568 A 0.535 A 0.549

LES LAT  0.087 LAT -0.098 LAT  0.284
REART  29.542 REART  22.708 REART  33.708

LEART  24.958 LEART  28.667 LEART 19.042

D  4.583 D -5.958 D 14.667

A 0.538 A 0.538 A 0.529
RES LAT  0.082 LAT  -0.106 LAT  0.309
REART  28.208 REART  23.125 REART  33.000
LEART  23.417 LEART  28.542 LEART  17.792
D 4.792 D -5.417 D 15.208

A ACCURACY

LAT LATERALITY
REART RIGHT TOTAL
LEART LEFT TOTAL

D REART - LEART

TL
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TABLE 7: Multivariate Analysis of Variance (3x3), Experiment II, N=216

EFFECTS. .ORDER
MUTIVARIATE TESTS OF SIGNIFICANCE

TEST NAME VALUE APPROX F.
WILKS .62574 27.20921
UNIVARIATE F-TESTS WITH (2,207) D.F.
VARIABLE. HYPOTH.SS  ERROR SS
LAT 7.16572 12.32569
A .00908 1.38925

EFFECTS. . SUGGESTION
MULTIVARIATE TESTS OF SIGNIFICANCE

TEST NAME VALUE APPROX.F
WILKS .98439 .81320

UNIVARIATE F-TESTS WITH (2,207) D.F.
VARIABLE HYPOTH.SS ERROR SS
LAT .00458 12.32569
A .2190 1.38925

EFFECTS. . SUGGESTION BY ORDER
MULT IVARIATE TESTS OF SIGNIFICANCE

TEST NAME VALUE APPROX.F
WILKS .97932 . 54095

UNIVARIATE F-TESTS WITH (4,207) D.F.
VARIABLE HYPOTH. SS ERROR SS
LAT . 19839 12.32569
A .00731 1.38925

HYPOTH.DF
4.00

HYPOTH.MS
3.58286
.00454

HYPOTH. DF
4.00

HYPOTH.MS
.00244
.01095

HYPOTH.DF
8.00

HYPOTH.MS
. 04960
.00183

ERROR DF
412.00

ERROR MS
.05954
.00671

ERROR DF
412.00

ERROR MS
.05954
.00671

ERROR DF
412.00

ERROR MS
. 05954
.00671

60.17122
.67642

=.517

F
.04095
1.63121

<.B26

.83294
.27223

=001
<510

<960
<198

=, 506
=<.896

ZL
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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 the purposes c¢f the MANOVA, groups

were hence ccllapsed across sex and age.

To test for possible distortion due *o accuracy and
laterality confounding, a Pearscn ¢ correlation was
performed. Accuracy and laterality showed a swmall,
non-significant correlaticn (r=-0.0787, f >.12), with only

0.6% of the variance shared.

When ccmparing right ear performance with left ear
performance as a function cf crder cf repert (collapsed
across the three suggestion conditions, see Fig. 5), the
right ear performance in the FR condition is similar to the
left ear performance in the LER condition, and 1left ear
performance in the FR condition is not significantly

different frem right ear performance in the LER condition.

The statistical post-hcc comparison between FE and RER
yields a significantly tetter result (p <.005) for the right
ear in the RER, while the left ear is significantly worse
compared to the FR condition (p <.005). In cther wcrds,
while performance increment in the right ear is at the
expense of the 1left ear, overall accuracy is not

significantly different from the FR condition.
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The compariscn of ear perfcrmance between LER and RER is

in the expected direction: While the right ear of the KREF 1is
significantly better than the left ear of the LER (f <.005),
the left ear of the RER is significantly worse than the
right ear of the LER (p <.005), as graphically demcnstrated

in Fig. 5.

Thue although accuracy is maintained at the same level in
all three conditions, relative sar performance changes as a

function of crdered recall.
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Discussion

Results of the multivariate analysis of variance were
clear; while there was a mark=sd difference on laterality
scores as a function of order o¢f report, no difference for
the suggestion factor or interaction factor was

ascertainable.

The significant result on the 'Order of Repcrt' conditicen
replicates earlier werk (i.e. Satz et al, 19€5; Cooper et
al, 1967; Bartz et al, 1967) and gives further credence to
the assertion that memory and attentional factors are
involved in DL performance, particularly in light of the
fact that performance accuracy was not significantly

different acrcss the three order of repcert conditions.

It would appear then that we are dealing with a finite
amount of processing capacity for the +two ears combined,
which is allocatable as a function of strategy, in this case

by the examiner-induced order of report strategy.

The assertion that there is a finite amount of processing
capacity becomes particularly apparent when comparing raw
scores of right and left ear performance in the three crder
conditions (see Fig. 5). Since multiple post-hoc
comparisons were performed on raw right ear and 1left ear
scores, true significance levels may ke lower than regcrted

here; however, since marked differences emerged for all
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groups (p <.005 in each case), alpha level inflaticn wculd
appear to be cf little ccncern. Though performance accuracy
remained stable, the resource allccated to +the individual
ear varied considerably and significantly. Particularly
intriquing is the inverse identical performance of right and
left ear in the FE and the left and right ear in the LER
condition. Apparently subjects are able to reverse the
ordinarily observed right ear advantage simply by reversing
'natural strategy’', i.e. the condition in which the

examiner induced nc strategy.

Orn the cther hand, in the RER condition, the right ear
performance was significantly better than the right ear
performance in FR or the left ear in LER, kut this
performance increment tcok place at the expense of the left

ear.

Satz et al (1965) reported findings of a similar nature,
however their results reached significance o¢nly fer the
comparison of the two 'immediate ears' (left ear in LER and
right ear in RER) but failed to show significance for the
two 'delayed ears' (right ear in LER and left ear in RER).
Direct compariscn runs intc further difficulty, =since Satz
et al (1965) did nct employ a ccntrcl group (no order of
report instructions) and for purposes of ear performance

comparison percent e€rror scores Were used.
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The implications of my findings for clinical use of the

DL technige may indeed be <considerable, since subject
determined strategy may significantly alter results and may
render findings invalid for the original fpurpose, mainly to
test for presence or absence of pathognomonic signs and to

determine language lateralization.

On the basis of results oktained here, it might tLe
advisable to reconsider the «clinical wuse of DL in its
present form. A more profitable approach may ke tc mcasure
patient performance on DL with thrse different task sets
(FR, LER, KER) and to compare performance of the right ear
(RER) with the left ear (LER). The FR conditicn would serve
as practice and control condition. A systematic
investigation of this procedure is presently in prcgress

(Mohr and Costa, in preparation).

Results on the suggestion factor were very surprising in
light of these findings, since sulject strategy appears to
play such a major rcle in +the framework of the order
variable, Two plausible explanations for the alksence of

significant differences emerge:

(1) The suggesticn was not strong encugh and hence was
largely ignored. While &a cogent argument could be made to
support this point cf view, it is difficult to adequately
strengthen the suggestion effect, without virtually

demanding crdered recall, or by using an attentional model,
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a project already aptly undertaken Ly Eryden (1971), Hiscock

and Bergstrom (1982) and others.

While this line of argument does not refute the lack of
strength hypothesis, it does allow for comnsideration cf an

alternative explanation:

(2) The suggestion effect was cancelled on the basis cf
equal group participation of subjects susceptible to the
effect in one directicn and a s=2cond group in the opposite

direction, effectively cancelling each other cut.

A likely discriminatcr for such group membership might be
field dependence/independence, since FD's are Kknown to
lateralize less then their FID counterparts in a neutral DL
condition (Pizzamiglio and Cecchini, 1971; Dawson, 1972;
Pizzamiglio, 1974) and may be more susceptible to suggestion
on the kasis of relatively higher dependence on

environmental cues.

In order toc test this hypothesis, which would supply at
least a partial explanation as to why a result of 'no
difference!' was found for the suggesticn factor, Experiment

ITI was designed.



EXPERIMENT III

Introduction
In recent years many studies investigated individual
difference variables which may contribute to the akility to
predict cerebral lateralization. Among those most
extensively considered, one finds the variable of
‘psychological differentiaticn'. Efforts have concentrated
cn 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, 1974; Zoccolotti and Oltman, 1978; Zoccolotti,

Fassafiume and Pizzamiglio, 1679; Pizzamiglic and

Zoccolctti, in press).

This construct cf ‘'psychoclogical differentiation' serves
basically to conceptualize a particular dimensicn cf
individual functioning (Witkin, Oltman, Raskin and Karp,
A197) 5 namely the cognitive style dimension of
field-dependence/independence (FD/FID) (0Oltman, Semple and
Goldstein, 1979). First proposed by Witkin (Witkin and
Asch, 1948; Witkin, 1950) and based on the original work by
Gottschaldt (1926) 'Ueber den Einfluss der Erfahrung auf die

Wahrnehmung von Figuren - about the influence of experience
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on the perceptiorn of figures' the FD/FID dimension can be
measured by the Embedded Figures Test (EFT) (Witkin, 1950),
and the Rod-and Frame Test  (RFT) (Witkin and Asch, 1548).
The EFT is a perceptual test, in which the subject is asked
+0 locate a previously seen simple figure within a larger,
more complex figure, crganized in such a fashion, as to
embed or obscure the simple figure (Witkin et al, 1971). The
RFT is a procedure, where the subject, =seated in a totally
darkened room, has +to adjust to the upright a tilted,
luminous rod, which itself is centered in a tilted luminous

frame, with the frame remaining in its original position.

FD/FID, which also has been called ‘'ccgnitive ccntrel of
field articulation' (DeFazio and Moroney, 1969) thus relates
to the question of +the individual's ability 'to overcome
competing cues so as to perceive or extract an item from the
perceptual field in which it appears with greater or lesser
dspendence on the field' (DeFazio and Moroney, 1969, [f.77).
While FD/FID performance was thought originally to ke mainly
a function of selective attenticn tc the relevant parts of a
complex figure (Gardner and long, 1961), more recently the

explanation has been broadened.

The field independent cognitive style in this modern view
can be characterized by the preponderance of autcnomy from
external referents. Thus field-independence would involve a

highly developed 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 cognitive
style in turn, involves, according to this pcint of view,
greater reliance cr external referents and a somewhat less
developed spatial restructuring akility, coupled with a
comparatively more interpersonal orientation (Witkin et al,
1979; Oltman et al, 1979). The previously menticned term cf
‘psychological differentiation' was proposed by Witkin,
Faterson, Goodenough and Karp, 1974, Witkin and Goodenough,
1977 and Witkin et al, 1979, as an overall term which
contains the concept of FD/FID. In this more general sense,
FID is thought to be reflective c¢f greater psychological
differentiation, including perceptual, intellectual,
social-interpersonal, learning-memory and
personality-defensive processes (Goccdenough, 1970) , while FD
is thought to show a lesser degrez of psychological

differsntiaticn.

While +the entire ccnstruct has besn subject to some
dabate, with issues 1like reliability and validity Lkeing
raised by critics, particularly when EFT results are
extended beyond the ‘'simple perceptual realm' (Dana arnd
Goocher, 1959), proponents claim that such proklems are
mainly related to failure to adhere tc original rating
procedures (Witkin, 1960) . Frequently undertaken
replication work with the original Witkin test (i.e. Ycung,

1959) has strengthened the position of the propcnents.
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In terms of actual measurement of FD/FID, words of
caution have been added by such workers as Arbuthnot (1972),
who noted that various tests commonly employed individually
as measures of FD/FID like the EFT, RFT, Koh's Block Design
subtest of the Wechsler Intelligence Scale for Children and
the Draw-a-Person Test, generally do show some shared
variance but lack common form validity. Literature
purporting to have prcperly used the FD/FID paradigm in
terms of measurement, may, due to the wide array of tests
utilized, not deal with FD/FID alone, but rather with scume
‘varying continued combination of field independence and
cther abilities or characteristics, tangentially related to
+he construct' (Arkuthnot, 1972, £.u486) . Walsh's (1578)
findings that the EFT (Witkin et al, 1971) and the Pcrtable
RFT (Oltman, 1968) did not measure the same underlying
construct in a varimax rotated factor matrix, underlines the
necessity for caution in the interpretation of research
employing a ED/FID paradigm. However, the FD/FID dimension
has been related to EEG coherence measures (O'Ccnnor and
Shaw, 1978) , fluctuation over time din integrated EEG
amplitudes reccrded from the left and right hemisphere
(Oltman et al, 1979), differing atility of FDs and FIDs to
withstand =<sensory deprivation (Murphy, 1966), differing
ability of the two groups tc withstand distraction
(Bloomberg, 1965), differing performance on a Signal
Detection task (DeFazio and Moroney, 1969) and unequal

hypnotic susceptibility (DeWitt and Averill, 1976).
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While some of the experiments relating FD/FID +to
cognitive variables such as senscry deprivation effects,
susceptibility to distraction and hypnotic susceptikility
showed mixed results (FDs were more susceptible to sensory
deprivation effects than FIDs, Murphy, 1966; susceptibility
to distraction did nct relate 1linearly tc¢ the FD/FID
continuum, Bloomberg, 1965; ard hypnotic susceptibility was
found +to possibly relate to FD/FID via a mnot yet specified
right hemisphere process underlying both, DeWitt and
Averill, 1976) the findings 4involving actual laterality

measures wWere much mcre clear.

O'Ccnnor and Shaw (1978) suggested that ‘'individual
differences in processing information may reflect
characteristic systems of neurcnal functional organization
in the cortex that can be monitored by the EEG' (p.107).
Specifically, dextral individuals were presumed tc have a
more specific system of functional wunits 1in the cortex,
while sinistrals showed more diffuseness. O'Ccnnor and Shaw
(1978) concluded that field-dependence (as a measure of
psychological differentiation), EEG coherence measure (as a
measure of neuronal differentiation) and lateral preference
(as a measure of functicnal differentiation) showed a stable

and significant association.

Oltman et al (1979) reported that 'fluctuations over time

in integrated EEG amplitudes recorded from the left and
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right hemispheres were more similar to each other (i.e. less
differentiated) in individuals with a field-dependent
cognitive style, than in those whc wers field-independent!

(p. 699) .

While Garrick (1978) in his theoretical review of the
question of field-dependence and hemispheric specialization
favored the notion of a continuum of lateralizaticn
underlying the field-dependence independence continuum,
actual behavioral research has lent further support tc this
purported association between psycholcgical differentiation
and measures of lateralized cerebral function. Cltman et
al, (1977) and Zoccolotti and Cltman (1978) reported a LVF
(right hemisphere) superiority for face discrimination and a
RFV (left hemisphere) advantage for letter discrimination in
FIDs, while FD sukjects showed no such lateralized pattern.
Pizzamiglio and 2Zoccolotti (in fpress) confirmed these
reports by finding more pronounced lateralization effects
for both face and 1letter recogniticn in visual hemifield

studies of FIDs than FDs.

Zoccolotti et al, (1979) brocadened the investigation to
include a tactile test and fcund FIDs perceived a 1line
orientation task =significantly more accurately with their
left hand than with their right hand, while FDs did not show

any significant lateral differences.
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Since left hemisphere mediaticn of language and the REA

on dichotic 1listening tasks, as outlined in the General
Introducticn are well documented (i.e. Hecaen and Alkert,
1978), DL lends itself readily tc the investigation of the
hypothesis that variations along the continuum of the FD/FID
dimension <correlate with hemispheric 1lateralization, as
purportedly measured by DL. When investigating this
gquesticn, Pizzamiglio and Cecchini (1971), Dawson (1972),
Pizzamiglio (1974) and Waber (1976) all reported a greater

REA in DL for FID sukjects than fcr FD subjects.

If all of the discussed results are taken together,
support for the asscciation between purported cerekral
laterality measures and psychological differentiaticn
assess=d with the FD/FID paradignm, ema2rges in the visual
realm (Oltman et al, 1977; Zoccolotti and Oltman, 1978;
Pizzamiglio and Zoccolotti, in press), the tactile realm
(Zoccolotti, Passafiume and Pizzamiglic, 1979) and for +the
Furposes of this investigation mcst importantly in the
auditory realm (Pizzamiglio and Cecchini, 1971; Dawson,

1972; Pizzamiglio, 1974; Wwaber, 157€).

The research results relating DL and FD/FID, raise
several relevant questions for the purposes of this
investigation. Specifically, (1) can a more proncunced REA

in FIDs as compared to FDs be replicatad (under neutral

suggestion, NS) and (2) will a specific suggestion (LES



versus RES versus left and right ear suggestion (BES), (see
Procedure Experiment ITII) change the performance cf the 2

groups.

I hypothesized +that FD Ss, on the basis <c¢f their
dependance on external referents, will lateralize in the
direction given 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 suscertible to
suggestion effects due to their relative 1independence frcm
external cues and will shcw nc performance change from the

NS to the LES, RES or BES condition.

In order to address these issues, Experiment III was

designed.
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ona hundred and twenty volunteers (Male/Female), 72 of whom
already took part in Experiment IT and 48 student volunteers
from the University of Victcecria (age range 17-35)
participated. All Ss again were self-prcfessed right-handers
with nc auditory impairments and no previous experience in

DL.

S e s e e ——

As in the previous two experiments, the Sensory-Motor Survey
II (Porac and Coren, 1981) and formal audiometric assessment
(6rason-Stadler, 1977) were standard.

As a measure of Field Dependence/Independence the
Embedd=d Figures (EF) subtest of the Comprehensive Ability
Battery (CAB) develcped by Hakstian and Cattell (1976) was
used. This EF test (see Appendix A) is a measure cf sratial
ability in form of a multiple choice embedded figures test,
which presents a set of five simple figures and requires
subjects to indicate which one of the five is hidden in a
more complex design (Pcrac and Coren, 1981).

The designaticn of FD vs FID was arbitrarily defined as
EFT performance under the 50th percentile (score 1-7, FD)
and above the 50th percentile (score 8-12, FID), based on
norms of Porac and Coren (1681). The criterion of the ECth

percentils as cut-cff pcint was wutilized by Pizzamiglio and
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Zoccolotti (in press) and was used for reasons cf

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 recorded and were of the familiar content.
Instructions contained one of four possibls suggestions: no
suggestion (NS), a left ear suggestion (LES) a right ear
suggestion (RES), and as a 'suggestion control group' a
'‘both' suggestion condition (BES): ‘'research has shown that
the right ear and the left ear are equally well heard and
razported!'. No instructicns as tc order of recall were
supplied, hence all Ss followed a FR strategy. Subjects
participated in one of 8 (2X4) conditions only, N=15 in each
group.

The data were analyzed with a 2X4 Analysis of Variance
(Niner, 1971; Nie, Hull, Jenkins, Steinbrenner and Bent,
1975) with the previously outlined index of laterailty (LAT,
Right-Left/Right+Left) as dependent variable. Where
appropriate, post-hoc ANOVA procedures ware emplcyed, again

with Lat as dependent variable (Nie et al, 1975).
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Results

Table 8 shows 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 group with
58.7%, while high EF, NS yielded the lowest score with 353%,
a total spread of 5.7 percentage points, virtually identical
to +the accuracy spread observad in BExperiment II (4.7
percentage pcints). Laterality scores on the other hand
showed some wide discrepancy, with a 1lcw of 0.021 in the
high EF, LES group and a high of 0.194 in the high EF, NS

group.

Analysis of Variance with an EF factor (2 levels, low and
high), and a suggestion factor (4 levels, NS, LES, RES and
BES, see Table 9) and +the familiar laterality coefficient
R-L/R+L as dependent variable, yielded no significant main
effects, but showed an interaction effect approaching
significance (p < .070), an effect cf only minimal magnitude
however ( percentage variance acccunted fecr, Eta*2 = 6%).
Fig. 6 presents results graphically and shows that we are
dealing with a classic interacticn pattern, with main

effects virtually cancelling each cther.
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TABLE 8: Means on Selected Variables in Experiment III, N=120
SUGGESTION
NS LES RES BES

A 0.549 A 0.553 A 0.542 A 0.533

LAT 0.077 LAT 0.135 LAT 0.149 LAT 0.151
REART 28.133 REART  30.067 - REART 30.200 REART  29.667
LEART 24.600 LEART  23.000 LEART 21.867 LEART  21.533
D 3.533 D 7.067 D 8.333 D 8.133
A 0.530 A 0.575 A 0.565 A 0.587

LAT 0.194 LAT 0.021 LAT 0.039 LAT 0.052
REART  30.133 REART  28.133 REART 28.467 REART 29.867
LEART  20.733 LEART  27.067 LEART 25.800 LEART 26.467
D 9.400 D 1.067 D 2.667 D 3.400
A = -ACCURACY LAT = LATERALITY

REART = RIGHT TOTAL
D = REART - LEART

LEART = LEFT TOTAL

6



TABLE 9:

Analysis of Variance (2x4) Experiment III, N=120

SOURCE OF VARIATION SS DF MS F P
SUGGESTION 0.053 3 0.018 0.450 <0.718
FIELD DEPENDENCE 0.079 1 0.079 2.027 < 0.157
SUGGESTION-BY-FIELD DEPENDENCE 0.284 3 0.095 2.417 =< 0.070
ERROR 4.380 112 0.039
TOTAL 4.796 119 0.040

Z6
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For the purpose of post-hoc +testing of simple effects, the
overall analysis was rpartitioned intc 2 separate parts, a
oneway ANOVA (2 levels, 1low and high EF), comparing the NS
condition, and a 2X3 ANOVR (EF factor, 2 levels, high/1lcw

and suggesticn factor, 3 levels, LES, RES and BES).

The oneway comparison between the twc NS cells tasting
for a difference on the laterality index as a function cof
low versus high EF, was suggestive of the possibility of a
significant difference, but did not reach actual

significance (p < .09).

The 2X3 ANCVA (EF, high/low, Suggestion, LES, RES, EES)
yielded a significant main effect of field degendence/
independence (p < .017), while the suggestion and the
interaction effect showed a result of nc significant
differ=snce between groups. Field independent Ss then scored
significantly lower on the laterality index than did field
dependent Ss under any of the three suggestion (LES, RES and

BRES) conditions.

ince performance in the +three suggesticn ccnditicns
(LES, RES and BES) yielded no significant differences, there
is a possibility that the significance 1level of the
interaction in the cverall ANOVA was masked by the
relatively homogenous performance of the two gLCugs
respectively (FD/FID) wunder the three suggestion conditions

(s=se Table 8).



95

To test for this possibility, the three levels of
suggestion were collapsed and the data were reanalyzed as an
unequal N 2X2 Analysis with an EF factor (high/lcw) and a
suggestion factcr (NS or suggesticn present, SE). No main
effects were ascertainakle, but the EF-by-Suggestion

interaction showed a highly significant result (p < .007).

To test again for the possibility cf confounding between
accuracy and the index of 1laterality employed here, a
Pearson correlation between accuracy and laterality across
all 8 cells was performed: r=0.0068, p > .47, hence

virtually no variance is shared.
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Discussicn
While results of Experiment III initially appear difficult
to interpret, since statistical significance in the ANOVA

emerged only as a trend, post-hcc analyses served to provide

a much clearer pattern of findings.

The hypothesis of 1lateral preference change of FD Ss on
the basis cf suggestion, with no such change fcr FID Ss, was
not supported by the data. Instead, an unexpected pattern of

results emerged.

Differences in DL performance appear to €xist as a
function of psychclcgical differentiation., The fact that
the ANOVA did not yield any significant wmain effects,
reflects performarnce reversal as a functicn of presence or
absence of suggestion (FDs low REA in the NS condition and
increased REA in any of the three suggestion ccnditions with
FIDs high REA in the NS condition and decreased KEA in any

of the three suggestion conditions).

The failure of the interaction effect to reach actual
significance, might be due +to a masking effect cf the
relatively similar performance of Ss in the three suggestion
conditions. Statistically the three suggesticn conditions
may simply ke a replication of each other (suggestion
presence), hence lowering the power of the statistical test
employed. The marked increase in significance level (from p
< .07 to p < .007) when collapsirg across LES, RES and BES

indeed reflects such an effect.
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The uniform change of FDs and FIDs respectively from the

NS conditicn to any of the suggestion conditions, regardless
of suggesticn content, is intriguing. While caution should
be exercised in the interpretation of post-hoc test
significance levels, =since several analyses were performed
on the same data which were arbitrarily divided on the kasis
of post-hoc questions posed, and were analyzed in one case
with markedly unequal N's (2X2 post-hoc analysis), cresults
can still ke taken as indicative cf trends in the variance

accounted for by the various effects.

The pattern which emergss frcm these findings is that
suggestion content was largely immaterial as far as DL
performance is «ccncerned, Dbut that suggestion presence
vErsus absence markedly affected observed lateral
preference. It is tempting tc speculate that such a
performance pattern may be due to subject sensitizaticn to
strategy. Conceivably the presence of a suggestion may
induce subjects to employ a self-determined strateqgy,
leading to the curious performance reversal from the NS
condition to the three suggestion conditions for the 2

groups (FD/FID).

While I was unable to replicate previous work
(Pizzamiglio, 1974) showing significant differences between
FD and FID Ss in a NS condition cn the basis of lateral

preference in DL (FDs less lateralized than FIDs), results
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obtain=d here are suggestive of a trend in this directicn (p
< .09 in the post-hoc cneway ANOVA). Since the measure of
psychological differentiation employed here did successfully
discriminate between groups in the seccnd post-hoc ANOVA
(EF, high/low, Suggestion, LES, RES and BES) with a rain
effect of FL/FID at the p < .017 level, +*the measure itself
is an unlikely source of difficulty. A more likely source
might be the pretrial selection employed by Pizzamiglio
(1974), wusing only subgroups with extreme right and mixed
ear preferencs=s. Such pretrial selection might increase
chances to obtain significant differences between dgroups, a
fact which may have 1lead Pizzamiglio (1974) to «call his

results 'only preliminary’'.

The fact then that psychological differentiation can
account fcr scme of the variance in [L performance, however
modest this contributicn may be, underlines the previously
mentioned assertion that valid «clinical use of DL
necessitates stringent contrcl procedures, making
performance largely independent of self-induced strategy

effects.



GENERAL DISCUSSION AND SUMMARY

—— e e e —m———

Experiment I showed that lateral preference is closely tied
to stimulus quality as well as quantity. While multilingual
research of this nature is only in its infancy, further
investigation may elucidate the value of the proposed phasic
phonemic-semantic processing sequence explanaticn. T he
necessity for further work is underlined by the presence of
conflicting results (i.e. Carroll, 1980, who claimed an
increase in right lateral preference with an increase in
language proficiency in a secord language) and by the
virtual absence of pretrial equalization of sensaticn levels
on the basis of audicmetric assessment in the literature at
this poirnt, which makes compariscns to findings oktained
here difficult. The comparatively high results of right
lateral preference (89%-96%) in right-handers shcwn here
might te related to the careful use of audiometric screening
techniques and certainly warrant a replication study. If
these results were indeed robust, the generally voiced
criticism of 'too much ncise' (on the basis of 'only' 75%
right+ 1lateral prefersnce in DL ccmmonly reported in the
literature, even though iateralization for language is

purported to be on the left in 94% of the populaticn) in the

- 99 -
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use of the technique (i.e. Teng, 1981), might indeed be

muted.

The dramatic order effects cf Experiment II might serve
to sensitize the <critical wuser of this +technique fcr
clinical purposes to the dangers of rpossible contamination
due to subject determined strategy choices. These findings
may also pcint the way to further research systematically
evaluating the possibility of actual «clinical wuse cof
examiner induced recall strategies in DL administration,

with the purpose of reducing sukject determined strategies.

Experiment III further wunderlined the contention that
present administration +*echniques may very well be subject
to extransous contamination due to subject determined
strategies. The issue of psycholcgical differentiation and
lateralization deserves further «careful evaluation with
alternative instruments, rpossibly assessing more accurately
the field dependences/independence dimensicn, to insure that
the variance accounted for by psychological differentiation
in DL performance is indeed as swmall as results oktained

here suggest.

Results of the three experiments provide support £fcr an
eclectic position concerning ear advantage in DL, as
formulated by Bryden (1980). The REA shown consistently in
all conditions in ﬁxperiment in and all neutral

(strategy-free) cells of Experiment II and III, @again lend
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support to that part cf Kimura's (i.e. 1967) perceptual
asymmetry model, which contends that cbserved right lateral
preference in DL with stimuli of 1linguistic content is a

function of left lateralizaticn 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 elsewhere, 1i.e. Bryden,

1973 Mainka and Hoerman, 1971) and tc some degree
psychological differentiation, all ceontribute to cbserved
variance in DL. While other sources of variance in the DL

raradigm may yet emerge, perceptual asymmetry and allocation
of processing capacity (whichk includes subject or examiner
induced strategies such as 'order of report' and attenticnal
variables) are likely toc account for a sizable amount of

variance in the multifactorial L[L paradigm thus progosed.

As a consequence, the answer tc¢ the main questicn pcsed
by this dissertation, ‘'does the ccncert of lateralization
sufficiently explain dichotic listening performance', is a
clear and unequivocal -no-. The extent of this 'no' can cnly
be established, once the spectrum cf possible contributing

variables has been more adequately investigated.
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Summary
Four performance dimensions in DL were investigated. (1)
Stimulus characteristics, (2) Order effects, (3)

Susceptibility to suggestion effects and (4) Psycholcgical

differentiation and lateral perfcrmance in DL.

I+ was ascertained that stimulus quantity (2,3 and 4 WE)
significantly altered performance. Increasing loads con
processing capacity increased right lateral preference. The
investigation of stimulus quality (native language versus
other language) revealed that REA decreases as a functiocn of
language familiarity, with +the largest REA displayed by
non-proficient Ss in OL and the relatively smallest right
preference by native-speakers in NL. As an interpretation
of these results, a phased sequential explanation cof

phonemic-semantic processing was introduced.

Order effects in turn were shown to account fcr a
significant amount of variance in the phencmenonj with no
accuracy changes across three order conditions (FR, LER,
RER) the notion of finite processing capacity, allocatable

cn the basis of sukject or examiner induced strategy, gained

substantial support. Results were taken to suggest that
caution should be exercised with present clinical
administration techniques, since an unknown amount of

contamination ¢f results might be [present on the basis of
subject self-induced strategy. Suggestions for research

further invstigating this issue were supplied.
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No suggestion effacts as such were ascertainakle. The
absence of a significant effect was interpreted as having
cne or both of the follcwing causes: (1) Suggestion was too
weak, (2) Different susceptibility to suggesticn effects in

the subject populaticn might cancel any effect.

However, in Experiment III an effect in terms of presence
or absence of a suggestion was shown, while =suggestion
content appeared to be immaterial. This effect =merged as a
function of field dependence/independence, with performance
reversal from a neutral (NS) condition to any one of three
suggestion present (LES, RES, BES) conditions. It was
concluded that in the case of bcth groups (FD/FID), examiner
supplied suggestions were not reflected in specific changes
in pattern of performance across groups, but that their

presence resulted in overall differences in ear advantage.

It was speculated that the effect of suggesticn presence
versus absence was due to subject sensitizaticn tc strategy
options which led to the <cbserved perfecrmance reversal from
the NS to any of the SP conditions for the two Ss grcups

(FD/FID).

Results cf the entire set of experiments were interpreted
as providing clear support for an ‘eclectic position!
concerning the nature of ear advantage in DL, with several
main contributors +to observed variance. While percegtual

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 Ly Ss
paerformance in any of the 'neutral' ccnditions, linguistic
stimulus characteristics, processing capacity allocation and
to a lesser e3xtent personality variables such as ficld
dependenc=ay/ independence are all thought to make
contributions to size and extent of lateral preference in

EL‘

Research implications were seen mainly in the necessity
of careful evaluation and possible contreol of the different
sources of variance, in the clinical use of DL, to insure

valid and reliakle results.
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PPRA:Sensory-Motor Survey II

Name
Sex female ] mated]
Date of birch litcight Fieigh:

COORDINATION-PREFERENCE INFORMATION (Check the response that describes you best)

1. Most people carry their heads with a slight tilt. How do

you usually hold your head? leftO rightd m1ad1e0d
2. With vhich hand do you use an eraser on paper? 160 rightld hotn(d
3. Which eye would you use to peep through a keyhole? 1e£:0 rightld botnd
4. With which foot would you kick a ball? leftdd rightld boend
5. If you had to look into a dark bottle to see how full it

was, which eye would you use? lefe[d rightld boend
6. Into which ear would you place the carphone of a transister

radio? left right0 botn]
7. With whlch hand do you remove the top card when deullng left[J rigth both(J
8. Which eye would you use to sight down a rifle? left(] right[d beend
9. 1f you had to step up onto a chair, which foot would you .

place on the chair firse? left[] rightm vorhd :
10. If you wanted to 1isten ia on a conversatlon going on behind a i

closed door, which ear would you place agalnst the door? left rigla:D boeh(d
11. With which hand would you throw a ball to hit a target? leftl] righeld boeh(d
12, With which hand do you draw? tefed risl-(D bothd
13. If you wanted to pick up a pebble with your tues, whilch foot

would you use? left ctghtd vorud
14, If you wanted to hear someone's heart beat, which car would

you place agalinst thelr chest? lefed :l.ghtD voehd
15, Which eye would you use to slght dJown a telescope? 1erel] cightd botn[]
16. Consider the four plctures below. Wilch luoks most Like the vay you hold your

hand when writing? (mark the box uudeov it)

s\l
RO
/ I
</ .
0 [ . 0

\)
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won

SEXU

FEMME NOME

DATIT. DE NAISSANCE CRANDEUR

FOIDS

L' INFORMATION SUR COORDINATION DE PREFERENCE.

10.

11.

12,
13,

14,

15,

16.

La plupart des gens penchent legerement la téte.
Comment est-ce que vous penchez la votre?

Nuand vous cffacez une erreur sur la page,
quelle main employez-vous?

Quel ocil est-ce que vous, regarderiez
dans un CTOU (¢ serrure?

Avee quel pind donneriez-vous un coup
de pled a une balle? e

Avec quel oeil est-ce que vous regarderiez
dans une bouteille obscure pour déterminer
le niveau de liquide la dedans?

Contre queclle oreille est-ce que vous
placeriez 1'dcouteur d'une radio?

Avec quelle main enleveriez-vous la premidre
carte quand vous commencer a faire la donnee?

Avec quel oeil est-ce que vous visez un fusil?

Quand yous monte? sur wne chafse, quel pied
mettez-vous d'abord?

51 vous voulicz ccouter une conversation qui
sc passait derricre une porte fermme, gquelle
orcille placericz-vous contre la porte?

Pour atteindre un Lut, avec quelle main
lanceriez-vous une boule?

Muelle main employez-vous pour dessiner?

Pour rammaser une plerre avec les orteils,

- quel pleds employez-vous?

Pour entendre le battement du cocur  quel
oreille placericz-vous contre la poitrinc?

hvcc_qucl ocil cst-ce que vous regardez dans
un télescope?

Repardez ees quatre imapes. Laquelle
rassemble plus a votre facen d'écrire?

{

()

8%

[

J

(COCHEZ LA RI'SPONSE QUI
VOUS DECRIT LE MIEUX.)

a gauche D a droi* Dpas
& gauche D drol tD les

'y gau:th a drol’.tDl:s

a gaucheD a droltD les

& pauche D adroit D les

By

Ll

L]

. pucheD a droltm les

gauche O droitD les

2 gauche D a druitD les

gauche D A drot l'__rj les

gauche D i droi:chs

gauchel:] a droitDles
gaucth i'dron.Dl.es

gtuche[] a droit chs
a gan:th a droft C]‘.lcs
a rauchoD 3 droiLDles

du rout []
deux (]
dewx
dewx ]

dcux_D
deux D

deuxD
deux D

r—
deux ||

dcuxD "

dcuxD
dcuxD

deuxD
denxD
dcuxD
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. In this test, you are to try to find a simple figure when it is hidden in a more
comples design, !

At the top ol the test page vou will see a row of five simple fipnres, 1abeled ] V203089, Belaw them e 12 complex
de o dneach ol these desiens ane of the five simple figures is hidden. Only one ol the live Tgures sall be hidden in cach
complen design. and that one ligure will be the same size and in the sane position as itis avihe top of the page.

The tive simple Nigures vou are o look for are-

1 2 * 3 4 5

Evamole X

LyYaxieLl x: Now try an example. Look for one of these simple figures in
the complex design given to the right, Mark your answer on
the Answer Sheetin column 1.

Finure 3is the one that is hidden in the design. so you
shuuld have filled in the 3 slot on vour Answer Sheet for
columa 1,  Youcan seethis more clearly in the design to
the nght, where Figure  is outlined with a heavy line. =

LXAMPLL ) Now try another example. Mark your answer on the Answer Example ¥
Shevtin column 2

In EXAMPLE Y, Figure 4 is hidden, so yvou should have
filleskin the 4 slot Tor this example.

1:Z2 345
The same simple figures are on the next page. Starting with the first (col 3).find which one of these simple Soures
i Beclden i eashdesten, Then mark vour Answer Sheet, Work guickly to finish as many as voucan, You will lave 3 mnnres
fur the test Byou are not sure of the right answer for an item, mark the choice that is your best goess, [ vou Tnish betore time
is catled plewse STOP. Dot turn the page.

DONOT TURN THIS PAGE UNTIL ASKED TO DO SO,
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Dans ce test veus allez essaver de trouver unc simple flfure georetrique
dans un desseln plos complexe.

Au haut de la page vous verrez unc ranpee de figures sirples nuoerotces
12345, Audosscus d'cux L1 y a 12 dervelns compleses.  Jachee dans
chacun de ce dissein, {1 ¥ a une [ifure s=imple. Une scule fijure ost
caclwe ¢ins choque deszeln ot evtte fignre est de la repe grandcur et dans

la rere posttien que celle du haut de la page.

Les cing figures que vous devez recherch. r sont:

S A

Esarale #

EX¥MMLE X: Matutenant faltes un prenfer esaf. Recherchez
une des figures simples dars le dossein complexe
qui s¢ trouve a droite. Indiquez votre reponse

dans la 10 colonne sur la feuille de reponses. /

e po ) cat colle gul ost cachee dane le :
Yers weis aurfez Ju noireic la 12 343

dugesday: als
trofsicue espace sur votre feuilie de rer
pour la colenne 1. Vous pouvez coastater ceci
en repardaat le dessein a Jdreizc on la (igure
simple nuncro 3 a ete contournce au crayon gras,

2

Essmple ¥
Ezsayer encore un fols. Indlqu~z votre repense
dans 1a deuxiene colenne sur la feuille de
I'("lf‘l‘l.'-!!-
Pans 1'exemple v 1a ficure nu=ora 4 est cache,
Vous anrfez du nelecir le quitric=ne espace.,
1.2 345

cn commencant par le premler (troleleme’
=0 cacher dims cheque desnefn,
sulte sug vitye fullie Pattes le vaptdement pour en

Te. Veous aurer ring rir opene falre le test. St ovous n'etes

oo ormr ale Laorepoace fnMeace e gul vors parait Je plus vealserblable,  S$i

¥our terstnez avant e tenps, arretes,

Les reees flpures sont sar la prochalne p.
3 Lo we deviner guelle fiv
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cal 1 col &4 ol
|
b | |
2540 12345 £ 3345
cal A col 7 coi &
N
23¢5% 12345 12365
ccl 9 col 10 col 11

N
AN

NN

i R 1.2 745 12 3 &5
cal 1 col 13 cal 14
23L5 12345 12345

STOP PUTYOUR PEXCIL DOWN.



NAME

UNIVERSITY OF VICTORIA

[V TSP X R

@ ~

10,
11.
12,
13.
14.
15
16.
X7
18.
19.
20.

Date

si
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Ape Examiner

bed
Tup
lock
ball
bear
boal
hair
paw
storm
storm
aunt
foric
shirt
tan

dog

wall
moth
deer

hair

NEURODPSYCHOLOGY
LABORATORY

Left

lamp

inch

smile book
gun top
hat

Jeep

wall

skirt

leg

pail

moth

plate

tie

sheecp

cat

worm

roof

eye

pants

toe

FEATURE

BALANCED DICHOTIC LISTENING TEST

Rieht

chair
hill
sea
doll
rain
car
roach
spoon
tick
bog
flea
pot
coat
shoes
horse
bike
steps
bog
pan

arm

desk
tree
stcol
gane
cart
cart
bowl
snow
truck
wind
grat
stove
shoes
wood
deer
rat
floor
car
roof

head

club

bet



10.
11.
12
13

14,

16.

plate
jet
cat
hail
cloud
fly
bowl
arm
ship
truck
mouse
sleep
room
toe
eye

roon

ant
train
brick
stair
sleoep
wasp
dish
floor
dress
pants
rat
mouse
wood
fork
hand

s5un

coat
bike
cup
jeep
cold
roach
cup
dog
wasp
dress
sheep
tie
hall
knife
foot

stove

door
truck
nose
foot
sun
worm
spoon
gnat
cold
hat

cow

brick
cow
leg

ear

wind
bus
skirt
horse
snow
tick
pan
train
head
skirt
pig
boat
stair
jet
nose

pig

bus
ship
fly
blouse
rain

bee

dish
blouse
bear
cloud

door

car

flce
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10,
1L.
12.
13.
14.
15.

16.

car
gnat
hail
floor
moth
cup
Jeep
flee
shoes
coat

cat

bricl

tick
sun
blouse

head

jet
snow
sun
cow
flee
plate
Eowl
spoon
roof
sock
horse
door
cloud

toc

bike
fork
cloud
leg
roach
pan
skirt
cold
arm
blouse
bear
wall
head
ant
stove

nose

ship
shirt
wind
bike
fly
dish
hand
boat
bee
tie
dog
wood
cat
pan
wood

foot

bus
truck
snow
knife
ant
stove
fog
brick
hair
shirt
shecp
roof
skirt
cart
ear

arm

train
foot
fog
storm
gnat
fork
stair
deer
ship
dress
pig
steps
dish
rat
horse

hand

jeep
pig

rain

tick
bowl
wasp
pants
dog
shoecs
cow
Troom
wall
door
roach

toc
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t;uck
hall
slecet
worm
wasp
pot
mouse
hair
ot
hat
nouse
stair
train
coat
bus

leg



NAME

S#
Date Age Examiner
UNIVERSITY OF VICTORIA NEUROPSYCHOLOGY FEATURE
LABORATORY BALANCED DICHOTIC LISTENING TEST

(3]

10.

13,

12.

13.

14,

15.

16.

17

18.

19.

20.

lit lampe
tapis pouce
cerrure sourire
balle fusil
ours chapeau
bateau  jeep
cheveux mur
patte juppe
tempete  jambe
tempete  seau
tante mite
fourchette assiette
chemise cravate
teint mouton
chien chat
pot ver
mur toit
mite oeil
Te: pantalon
cheveux orteil

livre

haut

chaise bureau
cote arhrel
mer banc
poupee geu
pluie brouette
auto brouette
punaise  bol
cuillére neige
tique camion
tourbe vent
puce puceron
pot four
manteau souliers
souliers bois
cheval renne

biciclette rat

marche
tourbe
poelon

bras

plancher

auto
toit

téte

club

enjeu
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ra

assiette
avion
chat
giboulee
nuage
mouche
bol

bras
bateau
camion
souris
sommeil
chambre
orteil
ocil

chamhre

tante
train
brique
marche
sommeil
guépe
assiette
blancher
robe
pantalon
rat
souris
bois
fourchette
hoite

soleil

manteau
bicicle
tasse
jeep
froid
punaise
coupe
chien
guepe
robe
mouton
cravate
corridors
couteau
pied

four

porte
camion
nez
pied
soleil
ver
cuillere
puceron
froid
chapeau
vache
abeille
brique
varche
jambe

oreille

vent
autobus
juppe
cheval
neige
tique
poelon
train
tete
juppe
cochon
bateau
marche
avion
nez

cochon

autobus

bateau

mouche
blouse
pluie
akbeille
couteau
fourchette
assiegte
blouse
ours
nuage
porte
marche

oreille

puce
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10.

11.

125

13.

14,

15.

auto avion
moucheron neige

gibouleé soleil

plancher vache

mite puce
coupe assiette
jeep bol

puce cuillere

souliers toit

manteau bas

chat cheval
brique porte
tique nuage
soleil orteil
blouse pluie
téte oeil

bicicle
fourchette
nuage
jambe
puceron
poelon
juppe
froid
bras
blouse
ours
mur
tete
tante
four

nez

bateau
chemise
vent
bicicle
mouche
bol
main
bateau
abeille
cravate
chien
bois
c&at
poelon
bois

pied

autobus
camion
neige
couteau
tante
four
brume
brique
gréle
chemise
mouton
toit
juppe
brouette
oreille

bras

train
pied
brume
tempete

puceron

jeep camion
cochon corridor
pluie gréle

chapeau ver

tique  guépe

fourchette bol pot

marche
renne
bateau
robe
cochon
marche
assiette
rat
cheval

main

guepe souris
pantalon cheveux
chien pot
souliers chapeau
vache souris
chambre escalier
mur train
porte manteau
puceron autobus

orteil jambe
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//MOHR JOB (59007,221,
//* USERID=CORNETT

// EXEC SPSS,VERSION=9R
RUN NAME COSTA/MOHR STUDY
VARIABLE LIST

INPUT

VAR
VAR
VAR
VAR
VAR
VAR
VAR
VAR
VAR
VAR
VAR
VAR
VAR
VAR
VAR
VAR
VAR
VER
VAR
VAE
VAR
VAR
PRINT

LABELS
LABELS
LABELS
LABELS
LABELS
LABELS
LABELS
LABELS
LABELS
LABELS
LARELS
LABELS
LABELS
LABELS
LABELS
LABELS
LABELS
LABELS
LABELS
LABELS
LABELS
LABELS

READ INPUT DATA

P E U000 A e aamabbbwwweEssUMMUoon O

FORMAT

e e e g SR SE SR SESHSESESESESE SN SHSESESE S SRS SE 6]

FOR“ATIS

18
21
19
20
18
24
19
30
19
21
20
z3
26
18
21
20
22
20
18
22

,COSTRA) ,CLASS=C

133

LEVEL,SEX, AGE,VSCORE,EF ,ORDER, N2L ,N2R,N3L ,N3R,N4L, 4R,
02L,02R,03L,03k,04L,04R,EALRL, EARR, TH,LANG
FIXED(T9,F1.0,1X,F1.0, 1X,F2.0,1X,F2.0,1X,F2.0,1%,P1.0,2X,
2F2.0,3X%,2F2.0,3%,2F2.0,3X,2F2.0,3%;2F2.0,3%,2F2.0,
3X,2F2.6,F5.2,T80,F1.0)

LEVEL LANG PROFICIENCY,6BEST,1WORST/
SEX,1=FEMALE,2=HALL/
AGE CHREONOLOGICAL AGE OF SUBJECT/
VSCORE VERBAL SCORE ON CTHER LANGUAGE/

EF EMBEDDEL FIGURE SCOERE,
"ORDER ORDER OF FRESENTATION,1=ENG,2=FRENCH/

N2L
K2R
N3L
N3R
NUL
N4 R
02L
02R
03L
03 R
ouL
O4 R

2¥ORD
2HORD
3WORD
3WORD
LWORD
4WORD
2WORD
ZWORD
3WOERD
3HORD
UWOERD
LWORD

1-12/

PRIRS,NATIVELANG,LEFTSIDE/
PAIRS,HATIVELANG, RIGHTSIDE/
PAIRS,NATIVELANG,LEFTSIDE/
PAIRS,KATIVELANG,RIGHISIDE/
PAIRS,NATIVRIANG,LEFTSIDE/
PAIRS ,HRATIVELANG, RIGHTSIDE/

PAIRS,O0TEER
FAIRS,OTHER
PLIRS,OTHER
PAIRS,OTHER
PAIRS ,0OTHER
PAIRS,OTHER
EARL EAR ATTEKUATION ON

LANG,LEFTSIDE/
LANG,RIGHTSIDE/
LAKG,LEFTSIDE/
LANG, RIGHTSIDE/
LAKG,LEFTSIDE/
LANG,RIGHTSIDE/

THE LEFT SIDE IK DB/

EARR EAR ATTENUATION ON THE RIGHTSIDE IN DB/
TH THRESHOLD ¥OR BETTER EAR/

LANG NATIVE LANGUAGE OF SUBJECT/
LEVEL,SEX, AGE,VSCORE,BF ,O8DER, HZL, N2R, N3L N3k, N4L, NUR,
02L,02R,03L,03R,04L,04F,LAKG (2) ,EARL, EARR, TH(4),
N2D TO SUMLATO (4)

10
08
09
13
09
11
11
12
08
12
12
03
12
06
12
ou
07
a8
12
06
12
12
12
08
12
1e
11
11
0z

B m B PO B R R N PO R R = o = a NP SR = = = N

2328
1522
1321
1628
0827
1223
1721
1928
1128
1625
1523
2727
1925
1626
1118
1223
2027
2531
0326
1123
2029
1623
2726
ic24
1518
1926
1727
1424
2026

2643
0835
2041
1042
0840
1337
2029
3325
1443
1835
1637
2742
2437
1541
2127
1944
1637
1846
GChay
1143
1643
1643
2431
1643
1738
1741
1545
2038
2428

2251 1424
1238 1119
1840 1024
1538 0821
1344 0312
1443 08zo
29386 0811
2540 1216
0650 0514
2340 1417
2231 0312
2543 1618
3032 0521
2438 0722
2737 0513
1330 0515
1940 0518
1450 1016
0249 0223
0655 0612
1452 0819
1553 072¢C
2436 1023
2539 0620
2230 1016
1648 0g19
20463 0517
2237 0817
2427 0818

2229
1724
1828
1325
1223
1027
1411
1922
1524
1928
1117
1726
1925
1225
1214
1225
1324
1322
0327
0818
1432
0731
1724
0628
1431
0723
0726
1230
0724

1245
1828
1832
1129
1128
0934
213¢C
1727
0727
1224
1620
1130
1428
0727
0724
0s24
0727
0923
0523
0422
2128
0938
1330
2318
2023
o6u3
0629
1732
1819

-60007.50
00-615.00
60-1C5.00
03-907.50
C0-401.25
00-606.25
c00008.75
-40008.75
C0-106.25
00-405.00
00-511.50
00-212.50
-50007.50
00-600.02
00-403.75
00-102.50
CO000E. 75
00-606.25
00-411.25
-10005.00
00-1C2.50
-50002,50
C0-10£.00
000015.060
C0-400.00
-60002.50
0000610.00
0Cc0013.70
-400C0.00
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134

4 1 20 42 05 1 2024 2140 1542 1017 0721 0030 00-506, 20
24 48 ko 06 2 13285 2u3n 2541 0914 1921 1522 00-2C6.20
31179 4105 1 1321 1239 1147 0614 0028 0033 00-107.50
3119 40 11 1 1927 1744 1457 1022 0734 1132 -20010.00
3 122 42 06 2 1827 2940 38335 1114 1718 2424 -20005.00
3118 35 111 1130 1436 0651 0715 1317 0326 00-501.20
3 1T1% 32 067 1248 1340 1239 0312 0512 0522 -40006.20
3120 33 11 1 1424 0641 1645 0516 0523 0527 €0-20¢€.20
1118 36 05 1 1028 0542 0951 0616 1515 0728 -50006. 20
T'1T 31T 26 04 1 1722 1135 0738 0511 0813 1014 -10007.50
17118 15 05 1T 2023 2424 2530 0613 1604 12313 00-106.20
6119 43 05 2 1723 1527 1645 0521 0635 0335 C0-610.00
6 1 21 44 12 2 1114 1524 3414 0504 0715 0919 00-106.25
61 21 51 08 2 1521 1339 0950 1419 0641 0z47 -20006.25
5 1 24 by 12 1 1826 1764 1550 0722 0236 0050 -10002.50
5121 42 12 1 1428 2061 2136 0518 0731 0721 00-111.25
4 119 39 06 2 1729 2045 1551 0415 0136 1043 00-412.50
4 1 17 34 11 1 1927 2335 2351 1120 0730 0930 €0-107.50
4 118 32 11 2 1625 2431 4427 0817 0730 0638 00-303.75
4 119 36 07 1 1525 1241 1737 0615 0724 0624 00-403.75
4 1 21 37 09 1 1921 2829 2738 0320 0528 0534 -30008.75
3119 41 12 2 1423 3029 2734 ouoe 1316 1621 00-421.25
3°120.36 12 1 1925 1743 1149 o421 0u3s 0635 00-606.25
3%V 21380 14 & 2783 3245 2546 o413 0525 0632 00-5C2.50
3 120 .31 12 2 1626 2935 3535 1416 0234 0436 00-308.75
2120 32 10 1 1525 1538 -1833 ou20 0530 0622 C000CE. 75
2197 23 12 2 20 1434 1944 0410 0423 0823 -10013.75
2118 30 07 1 1622 2728 313z 0710 0625 0525 €00010.00
2119 19 04 2 1625 3235 3642 1311 1116 1018 -50008.75
1125 14 06 2 1926 3138 3729 0516 0525 0426 00-415.00
1123 15 068 1 1622 2033 2048 0613 ouze 0225 00-110.20
6 2 30 ZB 12 7 1620 3137 32506 1072 1326 225 00uGiG.00
6 2 28 54 05 1 1118 0529 1532 0520 0928 1027 -20008.75
52 21 45 12 2 2123 3936 4039 1116 0829 1533 C0-507.50
52 20 45 12 2 1423 2142 1855 0215 0035 0336 -20006.25
4 2 18 46 12 2 1524 2536 2239 0516 0630 0726 -200G7.50
g 2 21 45 08 1 1228 1341 0947 0321 0339 044 00-607.50
4 218 32 11 2 1924 3228 1842 1208 0822 0211 00-406.25
4 2 20 18 12 1 1622 2433 2343 0710 0315 0213 00-210.00
4 2 2% 36 12 2 1321 2425 2232 0612 0220 0220 -1000€.75
4 221 31 10 1 1218 1633 1930 0221 0531 0135 00-616.25
2224 21 12 2 1923 2938 3051 0612 0427 0918 00-210.00
2219 23 11°F 1125 2332 2433 0814 0428 0629 00-308.75
2228 29 12 2 1628 1636 1153 0115 0025 0027 00-710.00
2 220 44 12 1 1828 3130 3832 og12 1029 0426 00-705.00
2 219 38 102 1623 3335 2343 07086 ou21 05623 00-506.25
22 18 39 12 1 1922 3333 3144 1511 0720 1916 -40008.75
2 2 26 .33 07 2 1527 1841 2043 0119 0137 0345 €0-210.00
12 21 .36 122 2125 3337 3130 0912 0529 0g23 -10006. 25
1222 13 12 1 2018 2027 3325 0908 o413 0710 00-706.25
1219 08 i2 1 0319 1923 4014 0910 0908 1410 000013.75
IND INPUT DATA

TINISH
il
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//HOHR JOB (59007,221,,COSTA) ,CLASS=C
//* USERID=CORNETT
// EXEC SPSS,VERSION=92
//FTO9F001 DD SYSOUT= (B, MOHR)
DISS MOHR

RUN NANE

YARIABLE L15T

INPUT FORMAT

PRINT FORHAT
UNIT
DATA
16 33

RAW

READ INPUT

001
001
002
002
003
003
004
oo
005
005
006
006
007
007
008
ooe
009
009
010
010
011
011
012
012
013
013
014
014
015
015
016
016
017
017
018
018
019
019
020
020
021
021
022
022

OUTPUT
251182
211231
211192
211221
211212
21130
111201
111182
111191
111272
111201
111202
212251
212212
212221
212192
212181
212172
112222
112261
Y22

I B i

10
12
12
03
11
o4
07
04
11
06
06
oe
09
10
10
06
05
12
08
04
07

05

135

SNUM,SEX, INST,ORDER,AGE,SEQ,EF, LEART ,REART,O0ILI,0IL2,0IL3,
OIRI,0IR2,0IR3,02LI,02L2,02L2,02RI,02R2,02R3,03LI,03L2,
03L3,03RY,03R2,03R3,04LT,04L2,04L3,04RY ,04R2,04R3,05L.1,
05L2, 0513 ,05RI,05R2,05K3,06LT, 06L2,06L3,06RI,06R2,06R3,
07L1,07L2,07L3,07RI,07R2,07R3,08L1,08L2,08L3,08RI,08R2,
08R3,09LI,0SL2,09L3,09KI, 0982, 09R3, IoLI, IOL2, IOL3, I0RI,
I0R2, I0R3, 1ILI, IXL2,IIL3, IXIRI,IIR2,IIR3,I2LT,I2L2,12L3,
I2KI,I12R2,12R3,13LI,I312,13L3,I3RT,13R2,I3R3, I4LI,I4L2,
1413, I4RI, I4R2, I4K3,I5L1,I5L2,15L3,I5RT,15R2,I5R3,16LI,
I6L2,I6L3,I16RI,1652,16R3
FIXED (F3.0,1%,3F1.0,F2.0,F1.0,1%,F2.0,1%,F2.0,1%,F2.0,3X,

20
21
18
22
13
23
21
23
34
20
22
35
27
18
4
34
33
41
13
31
35

29
22
36
29
32
22
28
27
32
24
33
25
05
29
34
29
18
02
31
20

14

8 (6F1.0,1X) ,/723,8(6E1.0, 1X))
SNUM,SEX, INST,ORDER,AGE,SEQ (2) ,EF,LEART,REART TC IG6E3(4)

9

120003 143020
000321 002001
0001232 040123
102000 010023
100602 030120
003120 002010
405123 020143
200143 000123
000120 004123
200301 123000
000123 020103
200031 000123
000123 024103
200301 020013
130204 000123
200130 125034
200130 123000
123000 0006012
120003 035241
400123 023014
000123 020103
120000 000012
120304 040123
003120 024013
012034 001203
123000 012034
1200006 003120
061000 021000
004123 010203
023410 010023
123405 123405
012345 123045
003124 421035
123004 020134
120003 023140
100200 120003
120C00 023100
123000 123000
003012 020103
000123 010423
123004 023140
102000 123045
012003 012304
123004 032100

100002
oou4123
000120
123000
230100
000123
300120
001203
120003
123504
000010
003124
000010
351002
000100
020103
300120
123504
120430
123504
003120
123504
010002
234516
102340
123405
120000
010000
003120
080123
120345
123405
123540
132405
120300
123004
123000
123000
000120
312000
120300
100023
012300
123504

001002
000120
0010062
020001
010000
1203C0
100234
120003
010002
002100
013020
100002
001032
321000
000612
012034
000012
021003
123004
040123
001000
020010
000010
00123
012300
120000
010000
312000
020001
100023
123000
123045
012003
142003
123004
010000
123000
123000
000123
300021
120000
01423¢C
012030
123000

2301700
000123
000102
003120
001000
000123
200134
400123
1432C0
040123
100423
002010
103002
000021
020100
120403
400123
120030
123400
020103
100023
020C01
024103
210000
102034
123550
012000
123C00
120000
goic20
123456
123450
120C03
120300
123400
01000
123000
€20010
000001
200100
123004
0co010
123CC0
123040

oo4123
000102
045123
100002
103020
00C102
0000CO
003012
000120
002103
1000062
epociz
023001
002001
012200
003102
000321
001230
034120
1230064
000G12
002001
003412
030102
120634
002010
001000
001000
010000
oou123
123456
123004
053124
103024
012000
023104
123000
123000
000123
001002
100002
012003
000000
103020

4060123
054123
020145
423156
134020
234001
023104
004123
103024
040123
000132
013245
032104
000012
104023
134205
021304
000123
154023
123456
013002
004123
103024
123504
012304
123456
123000
123000
040123
000123
123045
123456
023154
103042
130524
143020
123000
123000
023104
000123
143020
123004
123005
102000

020103
000123
001023
0123C0
023100
G30102
022010
012403
c01200
040123
co2010
010320
102000
123000
c30102
000010
100020
123400
060132
123400
201034
123000
c20103
000123
102000
123045
c10002
000102
023010
001020
€10203
123450
000010
123040
c12003
023104
G10000
012000
003120
010200
012003
006123
100020
120000



023
023
024
024
025
025
026
026
027
027
028
028
029
029
030
030
031

031

032
032
033
033
034
034
035
035
036
036
037
037
03e
038

039
039

0uo
040

o4

041

042
042
043
043
o4y
o4y
ous
045
ousb
046
o047
ou7
ous
048
049
049
050
050
051
051
052
052
053
053
054
054

112212
112181
213222
213171
213182
213281
213182
213241
113251
113242
113231
113182
113201
113192
231221
231172
231181
231172
231231
231182
131282
131211
131192
131201

131232

131181

232302
232181
232182
232181
232242

232221

07
12
11
09
12
10

11

04
11
12
11
12
08
07
10
08

11

11
05
08
05
07
04
11

07
05
04

02

27
27

22

16
13
13
13
15

09

07
21
23

&3
31
23

24

20
22
26
T4
19
39
26
21
32
30

30

16
26
30
42
37
36
22
35
33
27
38
34
41
L2
34

34
28
33
34
30
37
17
32
Ly

20

23
29
18
19

1

123000
100230
002310
123000
120000
000120
004123
400123
300102
o0ou132
000120
400123
021000
000312
003120
000001
003120
003102
300210
000120
000123
020103
020103
000123
000123
004123
300102
400123
000123
200103
123004
000120
004123
120003
123604
000213
Looz31
230104
124003
004123
120403
300120
405123
120000
002100
030120
504123
103425
000123
000123
000120
100032
123405
1230600
001000
403120
023100
000210
103024
123000
120003
123400
002130
120000

012030
023010
010000
020143
Q00123
002013
000123
003124
002013
023001
020103
000123
003012
020010
000001
0060123
624103
Qco012
000120
g02010
024103
030124
003120
003012
020103
000123
oou123
003012
020134
030012
130020
022010
020134
034125
103020
012043
020413
003124
0n3125
030021
030120
012000
045123
014023
002010
023010
001020
012034
004123
000012
20103
000123
102003
123045
012000
012030
003012
120003
020001
012000
002013
120¢34
321060
012003

123004
103024
100320
132054
000123
453102
020100
000123
000120
004123
003120
345102
120000
000201
000120
008123
000120
054123
000123
134002
300120
Q04123
000123
000123
000120
o0h123
400123
105423
300120
104023
120003
130062
020100
032014
123000
132004
ou0123
401302
210030
006123
124300
123045
405123
0Gu123
000010
000123
230100
236451
060120
456123
003124
00z010
123456
123456
100200
452103
340120
230041
001234
123000
120000
023001
130200
234100

210000
goococ
002100
123600
600012
020103
020100
000123
000021
004123
020103
001000
010000
000312
020100
000123
000012
000012
000012
600012
002010C
000012
0000G0O
000000
000210
000123

000072

004123
023104
002013
020013
0213904
002001
230001
001002
020143
021300
000100
000120
001423
000012
000102
021003
000102
010020
001200
010000
120003
000123
004123
000000
010000
103425
123000
023000
100002
920001
000231
001020
123004
120003
021003
012000
100000

123004
020010
010023
120003
012000
6200601
000123
100234
000132
0u0123
00123
h50123
120030
03v120

00312w

020001
003012
000012
002130
000001
4oo123
000132
000000
0u0123
505123
Co0001
405123
450123
100023
200130
000010
202100
¢20102
301240
030120
304120
103024
002310
002100
020100
032100
030012
102003
003124
023100
012000
300102
000213
gou123
643125
100302
123000
020100
200100
100000
100320
023104
030124
123004
100302
020130
210000
102000
120030

002001
003260
023154
002103
045123
123000
004123
003012
000010
003102
000120
203001
000G1C
002001
ous5123
0031C2
025134
003012
023140
003102
Q3up12
000231
030124
003102
000123
000123
004123
010002
205134
102003
023001
023101
004123
oQu312
023154
020103
504123
002C01
023010
002103
Q00120
013002
004123
004123
023100
102000
045123
¢ga10c62
004123
100002
013002
000001
120534
123004
001023
104230
001032
001200
100000
001200
231000
0062160
210C03
100002

103020
123400
023104
002134
204013
456213
040123
004123
100023
0o0u123
034102
000123
123040
023100
004123
003124
020103
064123
103020
002100
060132
004123
100023
045123
040123
004123
405123
156423
024103
G16234
201000
120002
301200
045123
126635
123004
020103
001132
103024
012304
405123
423105
125403
023145
123000
023100
546123
004231
405123
cus5123
024103
103020
102043
123405
023145
105234
135024
234001
123004
023145
10C324
124003
023104
000001

136

020100
000012
102430
102030
0uo0123-
030012
060123
100023
coci10z2
000123
000123
000123
00001
000123
Coz2010
0us123
000001
002010
020100
000972
000120
123040
000123
000123
000012
000102
030102
040123
102C¢30
265120
021300
nan123
000132
140022
142003
040123
143020
103020
123004
040123
020143
450123
603120
000123
€02001
030012
102030
123450
000123
000123
1C000C0
123000
012003
123000
001023
120340
coc102
000120
012000
123540
020001
G23104
102060
123000



055
055
056
056
057
057
058
058
059
059
060
060
061
0061
062
062
063
063
oo
064
065
065
066
066
067
067
068
068
069
069
070
070
07
07
072
072
073
073
074
074
075
075
076
076
0717
077
078
078
079
079
080
080
081
081
082
oB2
083
083
084
o6h
085
085
086
086

132231
132192
132171
132172
132181
132172
233181
233192
233211
233232
433251
233232
133172
133181
133182
133181
133182
133211
221232
221181
221192
221191
221182
22121
121201
121182
121181
121182
212
121172
22229
222322

08
09
12
05
06
10
09
"
05
12
05
10
09
10
09
06
n
10
o8
07
07
10
12
11
12
06
10
07
oy
12
06
10

29
35
25
29
25
30
24
15
27
17

10

25
18
08
12
22
09
25
20
24
30
40
29
16
29
17
21
29
32
13

11

ER|
19
26
22
15
22
35
23
31
36

31
35
34
37
35
25
42
34
32
25
18
26
27
3
34
30
32
33
38
33
27

100230
103024
123000
102300
001230
120003
100000
203100
031000
100602
231000
002310
004123
300124
100000
130204
001203
406123
200103
000123
00123
001000
230104
000120
456123
400123
003124
020103
002100
000123
004123
000021
120003
000123
004123
000123
230104
400123
000123
003102
124603
002010
200100
123000
450123
123400
301200
100000
004123
023100
124003
000123
100320
000100
102300
003120
100230
120003
243100
304120
000012
160302
006000
000123

020314
000212
123405
120043
012304
012643
103024
012000
026103
010002
123040
106023
340012
010032
002610
020013
045123
024130
024120
010023
0e"103
000123
064123
020013
045123
345012
023104
012534
004123
000021
120030
003124
002010
124003
00u123
000123
054 123
023001
023104
003120
013200
023010
023104
032104
012034
032014
010032
0126390
023104
010023
000123
010002
024103
cooco1
034125
000123
0264103
012534
003124
032014
020103
010023
000123
0C0021

123040
012345
123004
123456
100023
123450
100000
456123
020100
123004
123000
123004
003120
345012
3u0120
0c0000
320100
546123
120300
300412
0oulI23
000123
020100
340102
450123
456123
300120
004123
000120
oou123
000100
oou123
230001
oon123
003120
00u123
120380
000123
000123
042315
124003
102034
123040
123004
125340
123456
201340
045123
000120
000123
120340
312405
0C0120
025143
405123
000123
123045
123456
450123
456123
000120
003142
200100
001234

012034
012000
123000
012000
001203
100€90
000012
123000
012000
321000
021003
001023
234100
000001
00000¢
003124
031200
031020
000123
000123
012000
100023
000012
000010
030012
00001C
000100
000123
020001
000120
000000
040123
012000
000123
000120
000123
010020
001020
000120
124003
100000
002341
000102
032001
123040
012000
012000
004123
012003
000601
012003
004123
060123
010002
001002
002120
000012
012634
123045
003210
000021
000621
000050
000123

100302
123450
103024
123400
0123C0
602310
405123
010000
100C00
200130
002100
10002
103204
0c0125
200100
030124
200013
100423
010200
020010
400123
100020
Goo120
230104
102000
020001
300012
100000
020100
040123
000123
400122
203001
€10000
000123
010002
30102
040123
006102
120630
134200
020C10
100020
103020
523104
63201C
143020
€o0021
010200
000122
1420C3
450123
103200
100203
003120
120000
130024
102 C34
023100
140023
100023
026130
023100
00000

001234
001234
123004
012003
000123
001020
021003
003102
001000
0029001
003120
0123C4
030cC12
002013
030124
000001
003120
002001
oy0123
020103
000140
000123
013002
002103
045123
030102
000123
002010
000123
000102
004123
000012
023001
102003
oou123
000012
020413
013002
040123
0C3124
0006123
000001
120CGC3
003102
001002
123004
023154
00z103
000123
000123
123054
000102
132040
000312
032003
002001
400123
002130
0u5123
001203
ou2C13
Q00001
006123
002103

123405
123405
102003
123045
023100
012345
162340
123105
02310L
003124
163024
143025
410523
456123
1600C2
100000
024103
045123
100023
204215
000123
000122
104023
103026
405123
003102
0us5123
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004123
004123
420103
oQu122
100023
105423
002103
004123
153024
235104
020103
103204
103200
035124
003102
103200
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345102
023104
122054
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004123
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10C203
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103024
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040123
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122311
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000120
123004
123004
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123000
103420
200103
102345
100324
100342
320001
000120
000123
000123
200100
000102
003120
00e123
000120
020103
123000
000120
004123
004123
000123
400123
00u123
000102
124003
400123
310002
003120
004123
123400
123000
000100
002341
123400
325104
300120
co0120
120300
000120
123000
120003
201300
000120
000201
213400
300120

012034
012300
gcooan
012000
024103
012000
001023
023C10
002143
124003
024103
030012
001020
012030
012003
023145
0231700
123004
523104
012043
010342
034012
100203
010023
456123
003012
ou5123
004123
003120
123000
000102
000123
010002
000123
000123
062013
045123
014023
045123
003012
034120
024130
103020
003012
002010
134020
124030
023140
103020
012000
000123
cooo10
034120
003012
020143
C0z2143
020103
000012
124030
020013
021000
000012
024125
432001

120030
126453
123000
123004
031200
123405
123400
403125
100020
130042
150342
123405
132000
4C1203
100023
125043
120003
123045
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123045
020100
456123
102430
423105
450123
405123
003120
0046123
200100
520134
000120
004123
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004123
456123
405123
045123
405123
120403
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300120
124003
120003
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002100
100200
234100
123405
405123
000123
034201
003120
003124
123400
234001
102304
012240
L5123
102304

012300
030021
120043
002100
012060
120000
102043
001200
103024
000123
001023
120000
010C02
002100
012034
120000
123000
123004
012030
123000
301002
001230
002010
020010
300012
000120
034120
000123
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000120
022100
402120
000008
030201
000012
002010
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045123
010002
00001¢
000120
035124
000012
0000610
010002
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123000
124003
010002
00312

032100
412003
123004
000321
031200
012000
000102
006700
020031
0032641
123000
023C01
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123450
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123405
012C30
032100
230100
003120
230104
130204
120043
003102
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102003
123040
123004
234105
120034
012630
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002010
123405
100324
000102
045123
003124
000123
023100
220100
120003
000102
100023
200013
032100
103020
004123
200143
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003120
003120
002100
230104
003120
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120043
104230
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032010
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300214
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250143
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000123
000123
102403
123400
100200
123000
321004
000123
000123
123400
123504
123400
000120
120000
120003
001320
001200
301020
103200
100320
000000
102340
003120
120304
123000
123600
200130
100203
120000
co0123
405123
pogoon
300102
405123
000123
000612
000123
000123
000120
000123
000123
004123
120003
000321
000102
123400
104203
300120
000100
000001
234C01
300120
002120
120000
100002
001200
000102
102000
123000
002100
409123
400123
100023
003120

000123
000123
035124
123045
012038
000000
002143
132004
023104
013024
002103
123000
012003
000123
123000
321000
201030
123000
023001
021003
000120
123000
020134
023145
102000
123000
000123
034120
145023
043012
045123
004123
304120
034012
002102
000123
0Qc012
0c0001
000123
000123
00123
040123
000123
012000
020103
012003
05123
125043
023100
020120
01023
012003
120003
000012
Q34021
012002
014023
000012
021000
123000
002103
c00123
001020
130002

000123
000102
123465
143625
123000
123405
123450
123456
000123
025134
130200
145203
100020
123004
123000
302401
210000
123004
230100
123000
230100
102300
003120
325104
123000
001000
120340
124035
020100
405123
400123
504122
430152
405123
000010
Q00001
230100
000123
000123
060123
304120
504123
123000
004123
120003
203100
345012
0045123
004123
001002
3upi02
56123
030120
123000
100023
010032
002120
002310
120000
123000
000123
523704
124300
024135

000123
c00012
010002
002031
001000
012034
pooooo0
12003
001000
123000
012000
023100
000001
123004
003021
001200
010000
001002
003021
0120060
0090000
000001
123045
003021
123000
012000
010023
123040
030012
000123
oou123
030012
00123
000120
000120
000001
020001
004123
060123
000GC12
023100
003012
000001
000012
000001
012000
0u0123
003120
002130
100023
000021
000120
020010
123000
0C0G01
000100
002010
132000
122000
003124
123400
003012
123000
003124

000123
100023
123004
040123
uoo123
012300
120030
020010
100020
120043
003124
020100
103240
013020
002130
0210C0
012300
001020
100023
010020
130620
123000
003102
5201743
123000
123C00
134200
120034
456123
450123
004123
40c123
234100
450123
000123
0006123
003120
000012
100020
600123
420103
000123
003124
00010u
102000
0100C0
034102
go0001
104023
100020
3241700
230100
123000
000010
012300
340201
512034
104C23
020100
000012
200301
001320
000102
3420190

000120
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123456
123004
001320
102340
¢31020
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0N1002
002103
120403
123000
023104
2010390
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001002
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022145%
012003
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200134
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123000
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000000
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3401320
000162
000010
000001
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100002
000123
600123
430120
004123
001032
003102
123000
102000
012000
023001
504123
€02102
234001
001002
300G21
100023
000G01
002103
512043
000123
120003
000102
123045
102003
02010
002102

020103
000123
102043
123456
012034
103024
132400
023i04
000201
400123
102034
123004
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023145
200031
001234
102042
023104
013002
023145
100002
023104
520103
045123
102000
123000
120304
000123
456123
425103
020143
0on123
003012
456123
000102
000123
405123
045123
06c102
004123
0u3102
456123
102000
104023
123000
004123
405123
465123
024103
4123
154023
043102
023104
aou123
103042
123004
034102
ounp123
10¢023
123004
346102
i230u5
103220
504123
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100000
100002
012304
400123
000000
123000
010200
012003
103020
123045
020103
000123
102000
123450
coo0102
000123
030102
600012
102000
12000
Go0102
000123
602010
123045
012000
102000
103020
123000
30102
450122
oou123

126305
030102
405123
000012
000102
c20103
000123
Q00050
003720
¢oiiz¢
ou0123
600102
LpC123
123000
120000
030102
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000010
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Go0100
Qu0123
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£30102
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c01200
103020
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€30102
000123
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131172
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104235
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0600120
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102300
123000
000100
100234
320100
123000
120340
100002
100200
102300
102300
000231
123000
123004
001203
000102
120000
000120
124300
102304
102300
001324
120000
120003
401220
103425
123405
123004
120430
004123
000C00
000000
000123
100423
130020
504123
400123
002100
120000
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300102
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490123
004123
004123
5245103
460123
000123
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230104
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004123
501123
312600
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004123
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040123
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004123
060123
203140
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0241032
030124
103020
123000
024103
032140
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023001
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003102
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003124
026134
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023104
012034
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234100
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000120
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043120
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004123
003012
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004123
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124030
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100423
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045123
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013062
032041
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504123
000010
034102
¢0c123
004123
020016
045123
120003
106203
104230
025134
200310
123004
123105
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123400
123405
000120
304120
100002
023104
003120
123004
000120
002310
100203
123405
123400
123645
123000
001230
603125
123405
123040
1224505
000120
0021063
000102
001123
000123
25153
420103
004123
003120
120003
200100
100423
200743
403152
400123
004123
320100
034120
002120
004123
300021
145023
0C2120
504123
400123
001302
102340
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012403
000010
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020001
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001000
013002
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000123
003124
100002
012C0C
012003
001000
120003
106023
003120
060123
120003
023100
100023
702030
001002
000012
123000
123400
001230
123040
120034
012000
012034
000123
000012
000012
000123
002001
012000
030012
000123
002100
120000
000012
000010
000001
000123
000123
000123
503012
000123
033120
100002
0340612
000312
000123
003120
000021
021300
001c32
123000

123400
350123
004123
013020
020103
030120
104203
013020
024130
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020010
120300
Go0010
1120130
160020
123405
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030012
izu300
€z3104
123000
100230
©23104
016023
023100
130020
100200
103020
003124
001020
120435
102003
103624
423105
200103
100234
000123
020010
420103
010020
034120
040123
123060
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000102
200103
002010
020130
003124
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240103
000120
104523
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c01234
320001
001243
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012304
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120034
203001
340102
003102
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001000
000021
003102
003012
00z103
00312¢C
004123
134020
003102
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35012
100002
0u5123
0045123
034102
00001
045123
061230

102534
054123
020103
ous122

102003

000123
123004
003120
102000
Q4123
020103
104325
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00n123
000123
402103
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123004
012003
040123
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006123
003102
0z3104
001234
¢01i002
123000
123405
123465
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0u2130
103024
123054
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003124
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032407
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405123
023104
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pu3102
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045123
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1032024
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123004
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103024
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023104
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coG102
000120
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020103
003120
504123
123000
120003
000120
102340
420103
001020
123000
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000312
020103
004123
123400
000321
400123
020100
024301
102000
103420
123000
120003
123000
000123
120300
123000
100000
000123
001324
120000
12300¢C
123004
000120C
000120
000001
123004
123000
100203
123000
120003
123004
000100
123000
100002
000120
000012
100002
100302
000123
000123
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030210
304120
00u123
320100
0c0321
002001
312000
400123
450123
060123
136002
123000

001023
G10662
00C123
014023
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034102
0046123
023001
123000
012030
123004
004123
010234
10L023
041032
020134
003124
000123
023010
020143
005123
123054
123004
030120
004123
002120
123000
010002
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103020
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004123
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000123
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123004
134020
012300
013002
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013002
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004123
goo12z
104023
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040123
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120340
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004123
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0G3i2¢0
034102
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234105
100000
Goa123
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340120
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432001
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002010
106023
123000
123000
001020
000100
012003
123004
001000
000123
000001
000123
023001
000123
012003
123000
123000
012003
400123
010000
123000
000C01
001000
210000
123000
CCi23¢C
000000
ooo12¢
120003
000C0o1
213000
012000
012003
012C03
001000
001C20
000000
010002
0Cc0012
000012
00G100
000012
123000
000123
030102
1060022
004123
004123
000012
120002
002130
321000
0C0G01
000123
003120
004123
060012
020102

003120
Co0100

400123
352140
032100
000100
324100
000123
120C00
123600
034120
020103
05123
103452
023140
012300
z51304
010023
012300
noodn0
120000
124030
123400
123400
100023
102340
123000
012000
120300
136240
012300
C1Z003
120030
01C020
100020
002310
102300
123040
120003
013020
123405
210300
120030
103020
003102
Q40123
000123
¢o0120
000012
210000
004123
013020
400123
034120
105423
000120
524103
001020
G03102
453120
400123
0231060
003021
120304

120003
000102
123540
102304
poo102
goo102
030124
001002
123000
102000
031402
002301
045123
005123
145203
003102
400123
opoo12
130402
020001
123004
000CH1
123504
123004
00u123
002100
103024
123000
123045
001203
Qo0123
G302
004123
co1cn2
000123
001002
123004
123004
120003
001002
123405
123004
123C00
1¢20060
004123
000001
eo4123
cGo012
060123
123004
304012
000123
oup123
0Qo000
435120

000102

004123
002001
oonr1z3
000102
450143
004123
000000
002001

103024
205134
534102
123456
104023
200103
524103
030124
123000
123000
200031
412030
024103
103425
102043
123045
0206103
045123
140023
00u123
13C204
012345
123045
153624
023104
200134
124030
120003
012304
045123
123000
123400
103020
123504
020103
064132
123004
123004
023104
000120
102304
123456
026303
Q04123
003012
045123
000102
00u123
104023
123004
000102
450123
405123
045123
034102
015423
020103
003124
103020
023401
045123
ous5123
103020
123406

141

€20103
003120
03120
123000
c0G123
000123
104320
010002
125000
123000
€20103
000123
103020
¢02130
010203
c40123
00icoo
o0u5123
020703
nono12
201000
123040
122004
000123
160002
123000
120003
030012
001020
000012
aooiz22
Galdiz
0201C3
000123
100000
001230
162003
000123
103062
012000
120300
120034
103020
123000
¢oo102
000123
003012
C010GO
co0123
123000
000123
123000
000123
004123
102000
002100
302010
123040
023100
0ou123
300126
450123
030201
630012



215 123161 08 13 33
215

216 123172 03 15 32
216

END INPUT DATA
FINISH

/7

000120 024103 000120 002120 C20103
100000 000123 004123 300012 003120
000102 003124 420103 030012 000120
003120 034012 003124 000120 010000

142

003120 000123 003120
0C3120 004123 120030
000000 104023 020103
020103 045123 000123



//BOHR JOB (59007,221,,COSTA),CLASS=C
//* USERID=CORNETT
// EXEC SPSS

//FT0SF001 DD SYSOUT= (B, MOHR)
RUN
VARIABLE LIST

NAME

INPUT PORMAT

PRINT FORMAT
READ INPUT DATA

1
2

3

10
1
12
37
38
39
40
41
42
43
44
45
46
u7

211122

10

DISS HOHR
SNUM,SEX,INST,ORDER,AGE,SEQ, EF, LEART, REART,0ILI,0IL2,0IL3,
OIRI,0IR2,0IR3,02LI,02L2,02L3,02RI,02R2,02R3,03LI,03L2,
031L3,03RI,03R2,03R3,04L1,04L2,04L3, O4RI,04R2,04R3,05LI,
05L2,05L3,05R1,05R2,05R3,06L1,06L2,06L3,06RI,06R2,06R3,
07LI,0712,07L3,07RI,07R2,07R3,08LI,08L2,08L3,08RI,08R2,
08R3,09LI,09L2,09L3,09RI,09R2,09R3,I0LI,10L2,I0L3,I0RI,
10R2,10R3,IILI,IIL2,IIL3,IIRT,IIR2, 1IR3, I2LT,I2L2,12L3,

12RI,I2R2,1I2R3,I3L1,I3L2,13L3,13R1,I3R2,I3R3,T4LT,IHL2,"

I4L3,I4RI,I4R2,I4R3,I5LT,I5L2,I5L3, ISRI,I5R2, ISR3,I6LI,
1612, I6L3,16RI, I6R2,I6R3
FIXED (F3.0,1X,3F1.0,F2.0,F1.0, 1X,F2.0, 1X,F2.0, 1X,F2.0, 3X,

8(6F1.0,1X) ,/T23,8(6F1.0,1X))

SNUM,SEX,INST,ORDER,AGE,SEQ(2),EF, LEART,REART TO

16

211231 12 20

211192
211221
231212
211301
111201
111182
111191
111272
111201
111202
231221
231172
231181
231172
231231
231182
131282
131211
131192
131201
131232

12
3
1

21
18
22
13
23
21
23
34
20
22
23
25
23
31
23
24
25
24
2d
28

14

33
29
22
36
29
32
22
28
27
32
24
33
34
21
34
28
33
31
30
37
17
32

4y

120003
000321
000123
102000
100C02
003120
405123
200143
000120
200301
000123
200031
006123
200301
130204
200130
206130
123000
120003
400123
000123
120000
120304
003120
000123
200103
123004
000120
004123
120003
123004
000213
400231
230104
124003
004123
120403
300120
405123
120000
002100
030120
500123
103425
000123

143020
002001
040123
010023
030120
002010
020143
000123
004123
123000
020103
0003723
0241703
020013
000123
125034
123000
000012
035241
023014
020103
000012
Gu0123
024013
020134
030012
130020
023010
020134
034125
103020
012043
020413
003124
043125
030021
030120
012000
045123
01023
002010
023010
001020
012034
004123

180002
004123
000120
123000
230100
000123
300120
001203
120003
123504
000010
003124
0uu010
341002
000100
020103
300%20
123504
120430
123504
003120
123504
010002
234516
300120
104023
120003
013002
020100
032014
123000
132004
040123
401302
21003C
004123
124300
123045
405123
004123
ooo0010
0001223
230100
236451
000120

001002
000120
001002
020001
010000
120300
100234
120003
010002
002100
013020
100002
001032
321000
000012
012034
000012
021003
123004
040123
001000
020010
000010
000123
023104
002013
020013
021304
002001
230001
001002
020143
021300
000100
000120
001423
000012
000102
021003
000102
010020
601200
010000
120003
000123

2301¢C

000123
Coo102
003120
€c1000
000123
200134
400123
143200
040123
100423
0Ccz2010
103002
000021
€20100
120403
400123
120030
123400
020103
10€023
020001
024103
210000
100023
200130
go0ocC10
000100
30102
301240
030120
304120
103024
002310
002100
€20100
632100
030012
102003
003124
023100
012000
300102
000213
004123

ooni23
000102
ou5123
100002
103020
oco102
000000
003012
000120
002103
100002
000C12
023001
002001
012000
003102
000321
001236
034120
123004
000012
002001
003412
030102
205134
102003
023001
023104
004123
0ouz12
023154
020103
504123
002GC01
023010
002103
000120
013002
004123
oou4123
023100
102600
045123
001062
004123

I6R3 (4)

500723
054123
0z0143
423156
134020
234001
023104
oou123
103024
040122
000132
013245
032104
000012
104023
134205
021304
000123
154023
123456
013002
004123
103024
123504
024103
010234
201000
124003
301200
045123
124035
123004
020103
004132
103024
012304
405123
423105
125403
023145
123000
023100
546123
004231
405123

143

r\‘)ﬂQcﬁ
L

coo0123
001023
12300
023100
€z0102
002010
012403
001200
cu0123
002010
€10320
102000
123000
030102
cocci10
100020
123400
000132
123400
201034
123000
020103
000123
102030
245120
021300
000123
000132
140023
142003
040123
143020
103020
123004
040123
020143
450123
003120
coci23
002001
030012
102030
123450
000123



48
73
74
75
76
177
78
79
80
81
82
83
84
109

110

112
113
114
115
116
117
118
119
120
145
146
147
148
143
150
151

131181
221232
221181
221192
221191
221182
221241
121201
121182
121181
121182
121171
121172
211162
211161
211162
211171
211172
211181
111171
111172
111161
111162
111161
111162
231161
231162
231161
231162
231171
231172

131162

11

10

12

1

12

10

1

10

10

12

10

19
25
20
24
30
40

16
29
17
21
29
32
23
34
20
26
30
22
14
30
21

31

36
25
20
%3
27
26
24
25

20
34
32
25
18
26
27
21
34
30
32
33
38
25
24
18
30
34
27
31
24
24
30
38
35
19
23
27
15
31
28
36

000123
000120
100032
230104
400123
000123
003102
124003
002010
200100
123000
450123
123400
301200
100000
004123
023100
124003
000123
100320
00Gi00
102300
003120
100230
120003
243100
304120
310002
003120
004123
123400
123000
000100
002341
123400
325104
300120
000120
120300
000120
123000
120003
201300
000120
000201
213400
300120
000123
000123
102403
123400
060120
120000
100002
001200
000102
102000
123000
002100
400123
400123
100623
003120
123004

000012
020103
000123
C54123
023001
023104
003120
013200
023010
023104
032104
012034
032014
010032
012030
023104
010023
000123
010002
024103
oouuol
034125
000123
024103
012534
003124
032014
002010
134020
124030
023140
103020
012000
000123
000010
036120
003012
020143
002143
020103
000012
124030
020013
021000
000012
034125
432051
000123
000123
035124
123045
120003
000012
G34021
013002
014023
000012
021000
123000
002103
000123
001020
130002
040123

456123
003124
002010
120340
000123
000123
042315
124003
102034
123040
123004
125340
123456
201340
045123
000120
000123
120340
312405
000120
025143
405123
000123
123045
123456
450123
456123
120003
003124
200310
143200
123000
002100
100200
234100
123405
405123
000123
034201
003120
003124
123400
234001
102304
012340
456123
102304
000123
000102
123465
143625
030120
123000
100023
010032
060120
002310
120000
123000
000123
523104
128309
024135
300102

004123
000000
010000
010020
001020
000120
126003
106000
002341
000102
032001
123040
012000
012000
004123
012003
000001
012003
004123
040123
010002
001002
003120
000012
012034
123045
003210
010002
000012
123000
124003
010002
003120
032100
4512003
123004
000321
031200
012000
000102
000100
020031
003241
123000
023001
340012
000120
000123
000012
010002
002031
020010
123000
000001
000100
002010
132000
123000
003124
123400
003012
123000
003124
012403

043125
100302
123000
€30102
040123
Goo102
120030
134200
020010
100020
103C20
523104
032010
143C20
030021
010200
000123
142003
450123
103200
10203
003120
120000
130024
102G34
023100
140023
003120
020100
120043
104230
000102
032010
100203
300214
123400
250143
000123
120003
020134
010002
324100
020001
320001
cooo021
102300
020010
000123
100023
123004
040123
123000
000010
012300
340201
512034
104623
20100
000012
200301
001320
Qco102
342010
1234C0

100002
013002
000001
020413
013002
040123
003124
000123
000001
120003
003102
001002
123004
023154
002103
000123
000123
123054
000102
132040
000312
012003
002¢01
400123
002130
045123
001203
120000
203104
032140
001203
023100
000102
012345
002301
020103
120003,
010002
002100
000123
003102
035241
000102
000120
002031
342150
100002
000120
000123
123456
123004
300021
100023
000001
002103
512043
000123
120003
000102
123045
102003
002010
003102
003012

045123
024103
103020
153024
235104
020103
103204
103200
035124
003102
103200
123456
345102
023104
123054
123000
004123
104023
123456
100203
004123
103024
035124
120403
123456
264531
156423
104023
124030
020103
345120
002010
100002
043102
045123
1064523
534120
543102
023145
036102
004123
132004
002001
045123
012340
201430
456123
020103
000123
102043
123456
023104
004123
103042
123004

034102

040123
100023
123004
340102
123045
103020
504123
102534

144

000123
100000
123000
023104
004123
002010
123000
020103
000132
102000
123000
023104
312000
204013
123040
001230
012030
420103
450123
000231
120000
030102
040123
001020
120030
540123
000123
020103
000123
100000
123004
010002
000123
001320
124300
020103
406123
002010
120000
201000
000123
023100
430102
001020
012000
030102
102030
100000
100002
012304
400123
120000
123400
030102
€20100
001200
103020
021000
000012
102300
€12000
030102
000123
030102



181
182
183
184
185
186
187
188
189
190
191
192
301
302
303
304
305
306
401
402
403
40u
601
602
501
502

701

131181
131172
131171
131172
131161
221162
221161
221162
221161
221162
22111
121161
121162
121161
121172
121161
121162
211181
111171
111242
211201
111222
211181
121181
221191
121182
221222
131341
231212
121181
221292

131241

1i
6
8

11

11

11
12
09
12
2
12
06
06
07
07
05
07
12
12
09

21
11
30
22
27
19
25
17
37

11

43
19
25
27
16
23
21
31
26
20
22
16
23
30
24
26
15
21
21
28

25

32
31
28
18
28
29
35
28
31
29
33

28
39
32
37
26
28
36
29
28
34
32
28
28
23
29
41
35
26
30

22

000132
104235
340012
123000
000120
503124
102300
123000
000100
100234
320100
312000
000123
004123
200301
020103
003120
504123
123000
120003
000120
102340
420103
001020
123000
200001
000312
020103
004123
123400
000321
400123
020100
024301
102000
000123
123000
102300
123004
123000
300142
003120
120000
124503
200130
000021
000201
200134
321000
403120
124305
123000
000120
123000
000120
004123
000123
100203
200130
000123
060102
000102
100234
003120

034012
004123
0u0123
203140
000012
024103
030124
103020
123000
024103
032140
100020
013042
032041
ou0123
001023
010002
000123
014023
001023
000001
034102
004123
023001
123000
012030
123004
004123
010234
104023
0n1032
020134
003124
000123
023010
024103
012000
123004
004123
003012
124030
024103
000012
045123
134025
002100
000123
023104
000123
124003
014023
103020
130024
103020
130024
004123
004123
004123
024013
100000
020143
Q03n120
012030
023104

504123
000010
034102
000123
004123
020010
045123
120003
100203
104230
025134
400123
001302
102340
564123
12000¢C
004132
120340
456123
100023
0oZ103
300120
305124
123000
123000
020100
000123
000123
203145
300102
123456
000123
oou123
123400
123400
003120
004123
450123
465123
120300
oou123
300120
103024
300120
123004
213000
102003
002100
301042
120340
023104
000120
004123
000120
004123
000123
004123
230306
130245
000120
132004
023100
124003
000123

000010
012000
000000
010002
000010
010002
100023
020001
002100
001c00
013002
000021
021300
001C32
123000
020003
0600120
203100
432001
010002
000C1«
002010
104023
123600
123000
001020
000100
012002
123004
c01000
000123
000001
000123
025001
000123
000010
120003
003012
000123
012003
003412
01200C
300102
000cC00
004123
003120
000123
002C01
100020
002010
123000
000000
000123
000000
000123
010002
003102
020341
000123
000012
003201
012000
002341
123000

450123
cou123

013020
020103
030120
104203
013020
024130
010000
100023
020010
001234
320001
001243
0001290
003120
000100
400123
352140
032100
duu100
324100
000123
120000
123000
034120
020103
045123
103452
023140
012300
251304
010023
012300
c00010
004123
002130
000123
120403
020130
240130
120030
000210
030120
010032
000120
100200
003012
100239
104320
030214
124530
230100
124530
230100
003012
200134
020134
030120
103002
120030
042135
023010
104023

003102
ou0123
000123
000201
000102
514023
102003
000012
102000
003124
203100
034102
000001
045123
00123¢C
120003
000102
123540
102304
000102
0uu10.”
030124

001002

123000
102000
031402
002301
045123
004123
145203
003162
400123
000012
130402
020001
000120
0010G02
145023
002301
012003
023401
034012
0021C3
000102
124003
001234
004123
040123
002013
043012
002100
123004
123000
123004
123000
004123
000123
024103
030102
123004
002100
01302
023100
103024

054123
020103

045123
102003
000123
123004
003120
102000
004123
020103
104325
103024
120003
030102
013245
103024
205134
534102
123456
194023
2001u3
524103
0501724
123000
123000
200031
412030
024103
103425
102043
123045
020103
045123
140023
004123
054123
504123
045123
456123
100023
235740
020134
003012
104523
200134
024103
034125
024103
025134
030142
000132
100023
134020
100023
134020
024103
023014
301245
120003
024103
002143
105234
023104
024103

145

405123
200130

123004
000102
000123
103020
123450
c20103
000012
103020
123400
000123
000012
201300
14023¢C
020103
003120
403120
123000
000123
(FVEVR P
104320
¢10002
123000
122000
020103
000123
103020
€02130
010203
due123
001000
C4i5123
020103
000012
001020
012030
403012
145023
000102
030021
003120
€03012
000123
€00123
002001
coy123
001002
12300¢C
304120
123000
000100
030120
000100
€30120
003120
cou123
020103
200103
103020
103020
020134
023104
001000



702
703
104
801
802
803
804

805

901
902
903
904
905
906
907
308
909
910

912
513

914

131201
231242
131222
141182
1412481
261221
241312
141181
141192
241271
241202
241182
141201
241181
241242
41192
141191
241201
241211
141282
241201
11221
141212
241202
141181
141182
241221
241192
241182
141221
241321

141232

09

08
12

11

10
10
08
12
09
09
12
12
ca
og
11
10
07
05

06

07
07
03

03
05
03
07

06

05

34
34
24
35
28
27
25
23
26
10
26
29
29
24
26

31
31
23
25
27
16
23
24
17
23
21
14
30
21
22

13

46

32
31
30
29
12
32
31
41
20
36
30
33
24

31

20
24
27
52
29
22
30
36
38
36
28
253

22

000001
405123
405123
123004
102030
123004
400123
234100
002310
003124
120003
003120
200103
002100
000100
300124
200001
100302
020100
000210
000123
023100
200130
230104
100230
004123
231000
004123
102304
1200600
312000
120003
000120
023104
120300
003120
100000
063124
400123
123000
100200
003120
120002
003120
230001
012603
003120
123004
201600
002100
100032
120003
000210
400123
305241
200010
000120
120003
203100
063120
006000
000120
120003
020103

003120
004123
045123
004123
123000
023104
123040
034012
123004
024103
032001
014203
020134
013020
006021
003102
012003
054123
012000
cou123
000123
143020
123000
004123
135024
024103
020431
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