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Chapter I 

Introducti on 

An obvious question 
concerning bilingu~lism has to do 

with the extent to which the 
two languages function 

independently of each other. 
Specifically, separate versus 

shared hypotheses for bil · 1 1ngua encoding have been proposed 

(Ko lers, 1963; MacNamara, 1967) . The separate store 

hypothesis suggests that bilinguals have separate lexicons 

for each language, while the shared storage hypothesis 

suggests both languages are organized into a single system . 

The literature in this area has been staggering, yet to date 

there has been no conclusive support for either hypothesis. 

One way to determine if the languages of a bilingual are 

separate is to find out if different neurological structures 

are responsible for each language. Specifica lly, it has been 

concluded that language in the typical monolingual is a left 

hemisphere function. In the bilingual, however , it has been 

speculated that the second language may be lateralized in the 

right hemisphere. Although a great number of studies have 

been done, there have been no conclusive findings. One 

problem has been the methodologies employed. 

are dichotic and tachistoscopic presentati on . 

Two exampl es 

Dichotic 

l istening tasks simultaneously present different auditory 

The rat ionale is that the information 
stimuli to both ears. 

ear Would appear to be pro jected to 
Presented t o the right 

Whl.le informati on to the left ear 
the left hemisphere first 

th r ight hemisphere . would be projected to e 
This procedure 



ha s al lowed investigators t o 
study how the two hemispheres 

process speec h. If there · is an advantage in left ear· 

processing, it is interpreted as ~tr·ong 
~ evidence f or ri gh t 

hemisphere lateralizati on. Similarly, tachistoscopic tasks 

present different visual information simultaneously to both 

visual fields . An advanta · ·d ge 1n 1 entifying words from a 

2 

second language in the left visual field is considered an 

indicati on of right hemisphere lateralizati on. In the 

dichotic studies of Albanese (1985). Carroll (1980). and Vaid 

and Lambert (1978). bilingual subjects were presented with 

words in both languages. They found an equal right ear 

advantage for both languages , indicating tha t there was no 

significant right hemisphere involvement f or the e ither 

language . Obler (1984) also has concluded tha t there have 

been no findings - in dichotic and tachist os copic studi es t o 

suggest that a second language is right hemisphere 

lateral ized. 

Consequently, researchers have turned t o othe r methods 

of investigation. It is generally agreed that language is 

strongly linked to memory (Atkinson & Shiffrin. 1971; Garro . 

1986 ; Springer & Deutsch. 1985) • This raises the i nteresting 

that bl·11·nguals encode informati on f or memor y possibility 

ed The separat e differently depending on the language us ✓ • 

that there is something diff eren l st ore hypothesis suggests 

encoded inf ormati on f or memory storage. 
in how bilinguals 

· ing memory tasks 
have Conducted studi es us such. researchers 

. . those differences. as a means o f determining ✓ 

As 
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One potential ly useful _method f or studing bilingual 

memory is the release from proactive interference paradigm 

developed by Wickens (1970) . The paradigm can be used to 

determine the dimensions along which information can be 

encoded . If information is encoded differently in each 

language, then it would imply that the language systems are 

separate. Since there has been little research coupling the 

release from proactive interference paradigm with 

bilingualism, the present study will address this interacti on 

by reviewing the theoretical and experimental research done 

on both bilingualism and memory. 



Chapter II 

Classification 

In investigating language encodi·ng 
among bilinguals, 

several factors must be taken into account. For example, 

Obler (1984 ) a nd Vaid and Lambert (1978) reported that a 

crucial factor in studying bilingualism is the age at which 

the second language is acquired. Because of the maturational 

state of the brain, if the two languages of a bilingual are 

acquired simultaneously at an early age, they predict 

language lateralization among bilinguals will more closely 

resemble that of monolinguals . This can be seen as support 

for a shared storage system. De Zulueta (1984), however, has 

placed the greatest importance on the subject's fluency. 

Overall, the literature identifies six general bilingual 

categories (DeZulueta, 1984; Ervin & Osgood. 1954; Vaid & 

Lambert, 1978) . 

(1) Balanced: Bilinguals who have a native proficiency 

( 2) 

( 3) 

(4) 

(5) 

in both languages . 

Dominant: Bilinguals who exhibit more fluency in 

one language than the other. 

Bi· 1i· nguals considered to have their Compound: 

Organized into a single system. languages 

d
. t Bi-linguals considered to have their Coor ina e: 

languages 
. d . to two separate systems . organize in 

Early: Bilinguals who 
acquire their second 

. or early childhood . These 
language at infancy 

use an analytic semanti c 
bilinguals appear t o 

4 



approac h to verbal material. 

(6) Late: Bilinguals who acquire their second 

language during or after puberty. These 

bilinguals seem to depend more on the physical 

features of verbal material. 

5 

It is apparent that these general categories are 

interdependent. For example, early bilinguals are more 

likely to be balanced as well. This is not to say, however, 

that early bilinguals are rarely dominant. This view is 

reflected by Dillon, McCormack, Petrusic, Gaynoll, Cook, and 

Laffleur, (1973). Instead of rigidly adhering t o any one 

factor influencing bilingualism, they suggested that 

bilingualism lies along a continuum from compound to 

coordinate. 



Chapter III 

Physiological Basis for Separate 

Hemispheric Lateralization of Language 
Language Stores 

Even among monolinguals, the ri·ght h . em1sphere plays a 
rol e in language. Rausch d w an alsh (1984) implicated a 

genetic basis for right h · h em1sp ere language dominance. They 

felt both right hemisphere language dominance and language 

bi lateralization was more prevalent in left-handed subjects, 

particularly those with familial sinistrality. Physiological 

reports have indicated that when insult to the left 

hemisphere occurs early, language skills tend to become a 

right hemisphere function (Springer & Deutsch, 1985). At the 

very least, this is strong evidence for hemispheric symmetry 

during infancy and it poses the question: Is it possible that 

there can be different storage areas within the brain for 

different languages? 

Because of the symmetry of the two hemispheres, 

questions have arisen asking whether there can be two 

separate memory stores. Clearly the starting point would be 

in assessing how information arriving at one side of the 

brain interacts with information at the other side . Al th0ugh 

Overwhelmingly confirms that speech split-brain research 

to the le ft hemisphere, research also 
control is localized 

heml·sphere recognizes s ome stimuli 
confirms that the right 

Presented to the left field. 
hemisphere involvement in 

Much information on right 
from Zaidel's (1978) research 

language comprehension has come 

6 
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with patients who had unctergon 
e cerebral commiss urot omies. 

Restricting v isual stimuli to one h . . 
em1sphere, Zaidel t ested 

t he comprehensi on abilities of each h . 
em1sphere. He point ed 

out that the right hemisphere is better 
at some language 

fun ction than others. For exa 1 t 
mp e, he right hemisphere is 

better at comprehension than at speech. The right hemisphere 

can process a multitude of words and their definitions, 

although it seems to have some diffi~ulty with more abstract 

words. Although the right hemisphere is inferior in phonetic 

and syntactic abilities, it is able to perform thes e language 

functions at a rudimentary level. Experiments on split-brai n 

patients by Gazzaniga (1970) and Zaidel (1975) have a l s o 

shown that although the right hemisphere is incapable of 

language production, it is quite capable of language 

recognition. 

Multi-language processing has baffled researchers f or 

some time now. As early as 1895, language recovery among 

that l· s people who can speak three or more aphasic polyglots, 

languages, was studied by Pitres' (De Zulueta, 1984 >-

ll lose all languages t o the Normally, aphasic polyglots wi 

and re cover them 'in parallel' . same extent Pitres f oc used 

rec overy was ' non-p ar a l le l ' . in on pa tients whose language 

were not rec overed unif orm ly . other words, the languages 

that language recovery Wha t he found in these cases was 

most used language, whil e 
begins with the most familiar or 

follow later. the least familiar languages 
Gall oway ' s (1980) 

rovide s ome insight . 
survey on aphasic patients may P 

He 
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reported a sl i gh t l y higher incidence of 
a phasia due t o ri ght 

hemisphere lesions in bilingual 
s as compared t o mono linguals. 

Th i s may s ugge s t there is a diff . 
erence 1n hemispheric 

l ateralizati on of language in polyglots . 

Hemispheric Differences in Memory 

Data supporting hemispheric differences in memor y have 

been reported as well (Springer & Deutsch, 1985) . These 

differences may be directly linked to language. For example, 

left hemisphere dysfunction affects learning and retenti on of 

verbal material, while damage to the right hemisphere results 

in an inability to process for meaning (Vaid & Lambert, 

1978). It has also been found that nonverbal encoding was 

affected in patients with right hemisphere damage (Springer & 

Deutsch , 1985). Furthermore, studies using animal models 

show that animals trained in discriminati on tasks can per form 

the same task after a cornmissurotomy when the dis criminating 

stimuli is presented separately t o each v isua l fi e ld 

(Springer & Deutsch, 1985). This is strong ev idenc e that 

duplicate memories must be formed at the time the material 

was first presented. 

It becomes clear that researchers are challenged by the 

bl· 11·ngual's second language may actuall y possibility that a 

be lateralized in the right hemisphere (Albanese , 1985; 

Gall oway & Krashen, 1980) • 
If so, this would certainl y be 

te store hypothesis. 
strong support for the separa 

Although 

. they still support 
f ind ings have not been conclusi ve , 

Sl· ng with t he in language proces , 
dual - hemispher ic invo l veme nt 



i eft hemisphere playing a dominant r o le and the right 

hemi sphere's r o l e uncertain at best (De Zulueta, 1984 ) . 

9 



Chapter IV 

Methodologies 

A key problem in determining how 
bilinguals process 

semantic information is assessing the 
way in which they 

encode and retrieve words f rom memory . Methodologies in 

study ing bilingual memory vary . Sanchez de Herrera (1981), 

in a study of bilingual memory, 1-d t · f en 1 ied f our common ly 

empl oyed methods. 

Free Rec a 11 

In free recall experiments the subject l earns a word 

l ist which c ontains words in one language and it's equ i va l e nt 

in the other . Subjects are then asked t o r eca l l as many 

words as possible. The assumption is that if bilingua l 

memory is indeed shared, then presentati on of the word in 

both languages should constitute repetiti on, theref ore 

increasing the likelihood of recall. 

Tulving and Colotla (1970) empl oyed fr ee recall t as ks i n 

assessing memory in polyglots . These subje cts were asked t o 

learn unilingual, bilingual and trilingual word lis ts . They 

f ound that recall decreased from the unilingua l l i s t t o the 

t r i lingual list , which suggests separat e memor y stor es . 

The re are some problems evident in fre e recall t as ks. 

For example, free recall tasks require that the wor d 

Different 
Presented be accompanied by it's equivalent . 

cultur es, however, emphasize different percepti ons . 
Consider 

1 tin spanish "os co" . 
the word "disgust " and it ' s equiva en 

"0 much more than "disgust". It is 
s co" , howe ver, c onnotes 

10 
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more o f a c r oss between disgust 
and aversi on. "Disgusto" 

could be an equivalent, however 
it ' s meaning leans more 

towards "disappointment". 
This implies that a word perceived 

as an equivalent may not be a repetiti· on. 
Word Association 

In word association t k · 
ass. subjects are presented with a 

word and must respond with the first word that comes t o mind . 

With bilingual studies, if the word gi·ven as an associati on 

in orie language is the same as the word given as an 

associati o n in the other, it is called common r epresentati on. 

Common representation is interpreted as suppor t f or the 

shared memory hypothesis. 

Kolers (1963) tested bilinguals using word associati on 

tasks. his assumption being that if language was stored 

according to common, abstract representati ons . then similar 

associations would be elicited among the subjects if the 

words translated each other. Although he interpreted the 

results as being supportive of the shared positi on, the 

support was not very strong. The findings showed that common 

representation was accountable for fewer than one-thi rd of 

the responses. In another study (Ko lers & Gonzale z, 1986) , 

he conceded his 1963 findings were "a quantity t oo small to 

support the notion of common storage," but also "too large to 

t abs o lute independence," (p . 53) · 
support the other ex reme . 

Priming Tasks 

measuring the time it takes t o 
Priming tasks involve 

classi fy items into a given category. 
These types of tasks 
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are based o n the spreading t 
ac ivati on theory of Co l lins and 

Loftus ( 1975). Word pairs 
are presented. wi th the word to be 

class ifi ed called the target and the word 
preceding it known 

as the prime. Generally 
speaking, when the prime is of the 

same ca tegory as the target, the time it takes t o classify 

the target decreases. Th · · 
is 1s known as a priming effect. 

For exampl e, it would be easier to classify a r ob in as a bird 

after first hearing canary . When words that are of different 

languages but semantically related produce a priming effect, 

it is interpreted as support for the shared memory 

hypo thesis. Such was the case in the priming experiment of 

Wolf ( 1977) . She found semantically related words produced a 

priming effect regardless whether the prime and target were 

presented in the same or different languages. 

Yet priming tasks may not necessaril y provide st rong 

support f or a shared storage system . Sanchez de Herrera 

(1981 ) offered a plausible explanati on. She proposed that 

words fr om both languages are enc oded separately and linked 

t o a common conceptual network. such as the mea ni ng of a 

given word. Translation occurs by linking a word in one 

language t o its counterpart via this conceptual network. 

. th activati on of meanings. a priming Since priming involves e 

of the language in which 
effect would be expected regardless 

the targe t and prime are presented. 

Swit ching Experiments 
d ·n s eve ra~ ways . a r e co nducte 1 Switch ing experiments 

be entirely i n 
Basica lly, subjects read materia l which may 



one language or may randomly alternate between the two 

languages . Re s e a rchers then 
assess variab le s such as 

comprehensi on. verificati on ti t 
me. e c . For example . a task 

13 

might invo l ve interpreting sentences 1-n 
alt er nati ng languages 

as either true or false. A · 
n increase in time f or 

verifi ca t i on o f alternating sentences 
over s ent e nces en t ire l y 

i n one language would be consider ed - as support of t he 

separ ate memory hypothesis. 

Macnamara and Kushnir (1971) used f our different 

swit ching experiments . The first experiment empl oyed readi ng 

par agraphs and measuring reading time . The se co nd i nvo l ved 

verifi cati on o f sentences with one . two and t hr ee swi t ches. 

The third experiment also involved the same type o f se nt e nce 

verification as experiment two. however half of the swit ched 

words were visually distinct. printed i n red ins t ead o f 

bl ack . The final experiment was also a veri fic ati on task 

similar t o e xperiment two. but was presen ted aud i t ori ly 

ins tead o f v isually . In all f our par adigms , the t i me t o 

complete the task increased. Sanche z de Herrera ( 19B l ) 

r eplicated Macnamara and Kushnir's se co nd exper i ment , 

essentially obtaining the same results . 

Summary 

d h been contradi ct ory . The results fr om these me tho 5 ave 

h . ha gi ve n task ut il izes 
Thi s may be due t o the extent t o w ic 

S h z de Herr era , 
l exicons or the conceptual network ( anc e 

f met hods li ke wor d 1981) . For example. the results 0 

t may a lways appear to aD . . . experimen s - soc 1ati on and pr 1m1ng · 
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support a shared store hypotheses because both lexicons would 

t aP into a commo n conceptual representati on, especially when 

dealing with concrete, rather than abstract. words. Since 

language and memory are so closely linked, it could be that a 

closer examination of memory tasks may hold the answer to the 

separate versus shared question. 



Chapter v 

The Phenomenon of Proact1·ve 
Int erference 

Little research in bilingualism has been done 
utilizing 

Pr oa ctive interference tasks. Th 
ese few studies have 

consistently shown that when a shift 
in language occurs. 

there is a release from proactive interference. 
It appears 

these tasks may provide some answers t o the separat e vers us 

shared dilemma . 

Proactive interference refers to a subje ct s inabil ity t o 

retain information because of previously learned materi a l; or 

more aptly put. how learning interferes with the ability t o 

learn. For some time proactive interference was though t t o 

affect only 1 ong term memory. but today researchers a~rr ee 

that this type of interference is the cause o f most short 

term and long term memory loss (Keppel & Underwood. 1962 _: 

Wickens. 1970; Wickens. Born & Allen. 1963 ) . 

In 1959. Peterson and Peterson f ound t hat there was a 

relationship between the amount of time a subj ec t was 

prevented from rehearsing material and r eca l l. As t he 

d fr om 3 t o 18 se conds . t he r ehersal prevention task increase 

d Although Peterson a nd numLer o f c orrect responses decrease · 

11 a - t he r es u l t of Pe terson argued that the decline in r eca w 5 

d that it was t he decay, Keppel and Underwood (1962) argue 

which was building up over result of proactive interference 

t he series o f test trials . 

(1963) suggested that the 
Wickens, Born and Allen 

depended on t he simil ar i ty 
bui l d- up o f proactive interference 

15 
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of t he l earning material. Their 
result s showed t hat whe n 

i tems were dissimi lar, there was 
little interf ere nc e . Wh en 

items were o f the same class 
however, eitl1~r 11 "' a numbers or 

a 11 1 et ters. interference occurred in as few as three trials. 
In a subsequent study, Wickens (1970 ) 

suggested the effect of 
proactive interference wa 

s a result of how an item was 

encoded into memory . In other words, if several 

psychologically similar items were encoded into the same 

category this would interfere with retrieval. When subje ct::::: 

were pre sented with a shift of item categori·es with in e. test. 

there was a "release" from proactive interference . 

results tend to support the notion that words are 

semanti cally encoded into some sort of cognitive 

organization. 

Procative Interference and Bilingualism 

These 

Given these data. Goggin and Wickens ( 1971 ) attempted to 

validate the separate memory store hypothesis. They surmi sed 

that if different languages had separate stores , then a shif t 

in language would result in a release fr om proactive 

interference. Their data indicated that there was inde ed a 

rele ase fr om interference when a shift in both language . and 

language and category. occurred. Goggin and Wickens 

conc luded that their findings suppor ted a separate memory 

store hypothesis. 
- Cook, and Lafleur ( 1973 ) 

Di ll on . McC ormack, Petrus1c , 

d
. te bilinguals in the hopes of 

compared compound and coor 1na 

t · - th two groups. 1 nd1ng d ifferences between e 
They surmised 
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that coordinate bilinguals would 
show a higher rate of 

release over compound bilinguals 
since coordinate bilinguals 

were thought to store e h 
ac language separately. Although 

there was a release, the data f 
rom this study did not 

indicate a difference between th 
e two groups. Newby (1976) 

conducted essentially the same study and found the same 

results. Because there were no diff 
. erences between these two 

groups, both Newby and Dillon et al. suggested that the 

release from interference observed 1· n language h sifts might 

be due to other variables and not simply a case of separate 

memory stores. 

O'Neill and Huot (1984) based their study on Newby and 

Dillon et al 's. interpretation of the data. They speculated 

that the release obtained with the shift in language was due 

solely to the different phonological systems of the 

languages. In other words, the release occurs because it 

sounds different; not because of separate encoding. O' Nei ll 

and Huot employed the release from proactive interference 

paradigm using consonant-vowel-consonant (CVC ) pairs t o 

assess differences in language shifts. These CVC's were 

rated either low in meaning and high in meaning . Not only 

did they find a release from proactive interference because 

a lso found there was a greater of a language shift, but they 

r 1 a Shl.ft in meaningfulness as well. 
eca 1 when there was 

1 ge would always 
O' Neill and Huot felt that a second angua 

the different phonol ogical 
result in a release because of 

with a true release occurring 
systems, much like a baseline, 
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when there is a sh i ft in meaningful material. Thus they d id 

not support a separate memory store hypothesis . 



Cr iti cal Observations 

Chapter VI 

Discussi on 

To date researchers have 
experienced several 

difficulties in attempting to 
answer the separate versus 

shared question. The fir t b s pro lem is 1·n subJ·ect selecti on, 

such as determining which subjects are coordinate and which 

are compound . By definition, coordinate bilinguals store 

their languages separately, yet the concept of separat e 

language stores is still under debat e . Since coordinate 

bilinguals may not exist in reality it become s impract i cal t o 

compare two hypothetical groups f or differences. For 

example, the study by Dillon et al . (1973) assessed 

compound-coordinate differences in proacti ve inhibiti on tasks 

in order to shed some light on the separate vers us shared 

issue. Subjects were selected on the basis of self-report 

interviews and labeled as either compound or coordinate 

bilinguals. If a person learned both languages in the home 

prior to the age of six, as opposed t o after the age of six 

at school, he was labeled as a compound bilingual . Both 

groups were clearly early bilinguals. There is no hard 

t t he noti on t hat early ev idence . however, which suppers 

bilingual can be categorized strictly as ei ther compound or 

coord ina te. 

two groups, 

ff - between the Dillon et al. f ound no di erence~ 

leading them t o hypothesize tha t there may be no 

true compound-coordinate distinction. 

1 ar ises with The second prob em 

19 

t he type of methodology 
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empl oyed. As noted ear li er t h. 
·. a c i stoscopic and di chotic 

presentati on are not s ensitive 
enough t o es tablish a 

distinct i on in language processing. 
In additi on, free re ca l l 

tasks may be confounded by different 
cultural percepti ons . 

Other types of me thodologies have had discernable problems as 

well. For example, MacNamara and Kushnir's (1971) third 

switching experiment involved sentence verificati on where 

half of the switched words were printed in red, making them 

visually distinct. Both Grand (1968) and Dyer (1973), 

however, found that color-word tasks may result in 

interference. Dyer pointed out in his review of the Stroop 

effect, "Since the word aspect of the Stroop stimulus 

strongly effects naming of the color, it is logica l to assume 

that a similar interference might occur f or the read ing of 

the words as a result of the presence o f co l ors , " (pg . 108 ) . 

This interference can be extended to switchi ng tasks whi ch 

employ different colors to identify key words. It may be 

that these switched word provide a vi sual distraction whi ch 

may result in a slower reading time . 

Of all the methodologies proposed , proacti ve 

f b t to the investigati on of the interference has lent itsel es 

separate versus shared question . Although there have been 

area' the data from these studies few experiments in this 
t·ve interference 

have shown a consistent release from proac 1 

Whenever a second language is presented. 
This may be 

ate store hypothesis. 
interpreted as support for the separ 

p tasks, however , roact i ve interference 
have not been without 
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it ' s critics. In this area O'N . 
, e111 and Huot (1984) are the 

s tronges t op ponents to th 
e separate store hypothesis . Their 

s tudy would suggest that th 
e subject is attending t o the 

physi cal characteristics of an item 
rather than the 

psycho logical classifications. y t 
e studies utilizing deaf 

subje cts in studies of memory and language have s hown this 

not to be the case. 

Only two studies have investigated the effect s of 

Pr oactive interference and deaf subJ·ects. I n a comparison of 

deaf and hearing children, Hoemann, Andrews and DeRosa (1974) 

found deaf children were subject to the effect of proactive 

interference build-up when the same conceptual class of 

material was presented. Additionally, the deaf group also 

showed a release when sets from different categories were 

presented. They concluded that deaf children are able t o 

think abstractly, thereby encoding inf ormati on cat egor i cally 

instead of phonologically . In light of this finding , it is 

feasible to assume that O'Neill and Huot' s interpretat i on of 

the data is incorrect and that subjects do attend t o the 

psychological characteristics of words . Although the 

existence of deaf bilinguals has been established 

1986) there have been no (Christensen, 1986; Kannapell, , 

t f nee on this studies on the effects of proactive in er ere 

1 would constitute 
group. This may be because deaf bilingua s 

f the populati on. a very small percentage o 

Rational e f or Further Investigati on 

t k- would appear t o be best 
Proactive interference as~ 
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suited to investigating the h 
p enomenon of separate encoding 

among bilinguals, yet there is need 
for further c larifi cati on 

of var iabl es which may confound the data . . 
Cr iteria for 

subject selecti on need to be re-evaluated. 
One possible 

model would be to compare ea 1 
r Y a nd late bilinguals who 

possess the same level of fluency in both languages. 

Self-report assessments on fluency can be subj ect t o suspect, 

and should be avoided. 

Another area not thoroughly accounted f or is the use o f 

distractor tasks. Release from proactive interference 

build-up may be affected by any materials presented within 

the session. Although distractor tasks utilized in pa.st 

studies have involved non-semantic processing (ie : counting 

backwards, adding, etc.) . they are still performed verbally, 

in either one language or the other. The assumption that the 

release from proactive interference is due to the 

phonological change which occurs also suggests a subject wil l 

attend to the novelty of the sound. For example, if the 

first three sets are in English , and the dist ractor task is 

in English as we 11, it is possible when the last set is 

presented in the alternate language that a shi ft oc curs 

solely because the change was unfamiliar. It is possibl e 

Obtal· ned if the subject ' s 
that different results may be 

. t d throughout a sessi on as a second language 1s presen e 

. . . . the last set's nove lty. 
distractor task. m1n1m1z1ng 

If a 

db v iewed as strong 
Shift is indeed observed. it coul e 

support f or separate language st0res. 
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