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ABSTRACT
Thls thiesis exanlnes the 1nfonnatlon processing of‘bllingual

synonym and unilingual material in the free recall Bapadlgm - In the
| flrst experlment to provide a test of the valldlty of the distinction
between single and dual stores, two tasks were de31gned.‘ The
obgectlve of the first task was to examine the acqu151t10n of bilingual,
synonym and unpelated unlllngual 1nformat10n in a multl—trlal free
reca}l paredlgm, when subjects- are free: to regall_ln the language
of tﬁeir choice.” The second task was designed to see what effect the
leérning of the three different kinds of information, unilingual,
‘ailingual and synenym,lwould have on a delayed recall test.
The flndlngs of the first study 1ndlcated that both synonym and
| blllngual lists were acquired more slowly than the uninlingual

lists. A seeond fi~dirg w3 t~d that both bilingual and synOnym‘
cenditions showed the same Propertional loss of information during

the 24 hour delayed retention period. Compared to unlllngual lists,
‘the retention of bilingual and synonym lists was superior. \

The second experlment was de31gned to investigate the acquisition

"of blllngual Synanym and unrelated unilingual information in a
'multl—trlal free recall paradignm. However, in order»to facilitate
intralist organizatien, this experiment included the i;em and its
translation or Synonym within a list, rather than altermating the

word and its traneig}ion or synanym over the five triaie. ~'Ihe second
tas;, a2y hour.deiayed recall test, was designed to examine whether

the three kinds of information wodld s ow a difference in the

proportionallloss of information.




\ K
‘ In this study both bilingual and synonym lists were ‘

acqulred more readily than un‘llngual unrelated lists. Contrary to
the flndlngs of the previous experlment both the bilingual and
Synonym conditions showed the same proportlonal loss of information

during the 24 hour delayed retention period as that found in the

N

unrelated unilingual condition.
The thlrd study examlntd a testing 31tuatlon in which subjects
were presented with unlllngual blllngual and synQumllists Following

the presentatlon of these lists the subients who were anticipating one

-
-

form of a retention test, recelved arother.

The results of this study show tha* subiscts perform in the same
way reg” ualess of the material being presenteﬁ.A rat is, all three
lists showed a 51gh1f“cant drop in performanc: -n the unexpected~._
recall test. FUrther, Synonym and unreiated mixed language llStS did not
dlffer in performance over all cenditions. On the other hand, the
performance on the bilingual %ists was signifjcantly better than either

the gsynonym or unrelated mixed language lists.

)
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JAPTER 1

Introduction - ‘ B

~

Arsenian (194°%) cstimates- that some 1,500‘different

.1anguages aré employed by the.popglafions of the globe, making
"bilingualism a widespfead phenomenon. Great advahtages'as
well as grggt disadvantages havé been attributed to bilihgua-
lism. = Some resé;;che;s have embhasized such benefits as shar-
pening tae child's'mihd, extending hishmental horizons aﬁd ma-
. kﬁng”it’easier to  learn a third language. Others have decried
the e;il effects of bilingualism whicP they believe result in
mental confuéion, inadequéte mastery of either L;nguage and

k4

cultural alienation.
N N ey

' Q

Bilingualism is not a uniform phe~omenon. That is,
not all bilinguals use the two languages with equal efficiency

and the degree of efficiency varies during the life of the

<

same individual. Because of this variability, early experimen-

tal-approaches attempted. to find methods of measurirg the degree
of bilingualism. However no-completely satisfactory method
was fbund and reasearchers began to focus instead on the cogni-

tive procegses found Emong bilinguals.

Initially three problems developed in the area of

bilingual (or mﬁltilingual)‘research. Firstly, the#;ssumptions
N, ’

\

N




underlying tﬁg theoretical dpproaches to memory and inféfma-
tion proce$§sing whether appropriat§~or not influenced tge per-
ception ~f'bilingua1 memdrylproéessesJ‘ Secondly, the questions
investigated with bilinguai sybjects lacked a theorefical frame-

work which 1led to isolated studies investigating disparate issues.

Thirdly methodological problems arose due to the previous problems. -

The most important one: little systematic development and repli-
cation of studies; rather many e riments have been single
attempts wherein a variety of parddigms have been used, each in-

vestigating ‘a different question.

Tw6 pre-theoretical #Ssumgtions underlying memory
research had an ipfldénce on the direction of bilingual research.
The fir§t$assumpfion§ that memory is divided into temporal
stores, fesulted in the distinction between‘long and short term
»§tore§5_as‘we11 as the emphasis on the memory processes of
encoding)storagg.and rétrieval} The second aséumption which.

o

underestimated the difference between nominal and functional sti-

1Qmﬁli resulted in the emphasis upon the limitations of the memory

. L
system. -

The separation of memory into temporal stores has
‘resulted in an undue emphasis on the characteristics of the

memory structure ragther than focussing on memory processes{

L]
a

In relation to biiingual research a question of major importance
was whether bilinguals had a single or dual storage system. One

hypothesis is that all expcriences are coded in common, and each

IS
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of a bilinguélr? languages taps this common store (Dalrymple-
Alford, 1968, Nott & Lambert, 1968). The other hypothesis holds
that events are coded speqifically and separétely in the language
in which‘they'are experienced (Kolers, 1964, 1963, Tulving &
Colotla), 1970). 1If verbally defined eXperiences are coded and
stored in common then a bilingual's languages appear to act as

an independent tag for this commonﬁstorage, and experiences stored
in one language are rétrieved and described difectly in the
other language. Alternatively, if verbally defined past expe-
riences had been tagged and stored in a form specific to the
language the individual used to define the expérience to himself,
; bilingual would have a different store of experiences to refer
to for each of his two languages, or would be-reqﬁiréd to tag

a given experience twice’once in each 1anguage. It would Be

impossible then to refer directly to or to retrieve in one lan-

guage an experience or event tagged in the other.

The second pre-theoretical assurption, which ém—
phasized that the limitations of the memofy system were more
important than its strengths, resulted in experiments in which
the tasks were® unreasonably difficult. “The sysfem, it is sug-
éésteaJis of limited capaéity, and there are certain points in
the systém at which these constraints. are strohgest. Therefore,
_bparticular structures are hypothesized at‘these‘points implying
a temporal seduence, with information being passed througﬁ‘the

system from one structure to another (ekg. one primary store to’

,‘ | ‘ \)




anbther). As a result, tasks were made difficult by presenting
unrelated meaningless items at a fast rate, instead of giving

the subject the opportunity to use the resoﬁrcés at his disposal,
to examine the material as a meaningful whole (Herriott, 1974),
Similarly, in bilin ,u ' research,interlingual task demands‘were
often more difficult ihan intralingual task demands. This is
evident in the studies of Kolers (1964,1963), Nott and Lambert
(1968), Lambert, Ignatow, Krauthamér (1968) and Tulving and Colotla
‘(1970) which required that the subject recall the presented item
in the correct language.of presen;atidn)whe(eas in the unilingual
condition'the same task demand did not exist. Oné method of
equating the interlingual and intralingual task demands would be

A
to leave the subject free to recall the item in the language of v

his choice.

One factor that may have influenced the lack of
theoretical development of.bilingual research has been the tendency
amoﬁg memory researchers to‘approach the bilingual issue as an
interesting minor issue unworthy of investigation. This phenome - -
non can be seen.in’the studg¥s of Goggin & Wickens (1971) |
»and Tulving & Colotla (1970). In both these instances the>résear->
chers had been invegtigatiﬁg theoretical questions of importance
:to the development of their own theory. Tulving & Colotla (1970)
were primarily inéerested in organizational units Qhereas Goggiﬂ
& Wickens (197;) were interested in attribute.shifts with the |

Brywn-Peterson paradigm. This same criticism can be made of other

v i AR P i e T



studies in the area. Glanzer and Duarte (1971) for 1nstance,

Pl

were primarily 1nterested in the differences between short and
long term memory, while Yuille, Paivio and Lambert (1969)

were 1nterested in noun-adjective imagery.

.To date, no theoretical position exists which
attempts to explain bilingual 1nformat10n processing and as 3
result no systematfc nethodology has developed whlch would
have led #o repllcatlon and elaboration of a theoretical frame-
work ‘Another factor influencing blllngual research is the
use of‘paradlgms only once. For example, Kolers (1964) used
:an alphabet inversion task to investigate transfer of skills.
from one language to another. - On- the other hand, Young & Webber
(1967) used a palred associate, task to investigate positive and _
negative 1nter11ngual transfer, as did.Kintsch and Kiistsch (1969).
However, these studies have had little theoretical r 1ai. ronship

w1th one another and no methodological relationships.

A third factor that has had an impact on bilingual
research is, that many of the task varlables have not had adequate
control conditions, thus Jeopard1z1ng any 1nterpretatlon due to
the manipulation of .the irdependent variable. Kolers (1964) )

maintains that cognitive sktiis obtained through one language . are

not dlrectly available in the other. He based thlS position-on

3

an experiment in whlch bilinguals practiced inverting the alphabet

in one of their languages and then tested, for transfer of the skill




»

or practice, to the other. Kolers (1964) found that the alpha-
betlinuersion skill did not transfer. To accept this result,

as supporting fhe view that suéh cognitivé operationé when learned
within one linguistic system remain language spgcific and are |

[

not transferred to the other language of the bilinghal, it is
necessary té demonstrate that intra-lingual trahéfer of the skiii
~does take place. Dalrymple-Alford (1967) in a study similar to
that of Kolers (1964) found that a practiced skili may transfer '

v

both within and across languages and the skill does not remain

language specific thus casting some doubt on Kolers' hypothesis.

'In another study (Young & Saegert 1966) the task was

to learn a serial list'which,was then either translated and pre-

¢
sented in the same order or in a new random order for relearnihg
or in a cohtrbl listvin wﬁich the second list items weré unrelated
to the first. Young & Saegert (1966) found 50% positive trans-
fer for the same order .condition and 18% negativé transfer for the
random order aﬁd control condition.. However, sinée the random
order and’same order were manipulatéd only between laﬂguages,

and not within languages, it remains unclear what role languagé
plays in the learning of a translated 'serial 1ist; Tﬁe amount of

transfer may simply be due to the order variable rather than the

languagepvariable.

Q

In summary; one of the major weaknesses of bilingual

research has been the absence of a theary which explains bilingﬁal
L) ’ .

. }'.‘ -
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information processing. A second but no less important limita-
tion has been the dependency of researchers on existing memory
models .to explain bilingual infprmation_processing. The result
of this épproéch has bgen the investigation of isolated questions
bearihg little relation to one anot@er. As such three major
quest@ons within the following topic areas have been iﬂxestigated:
storage, organization and transfer. The question at issue in
storage is whether there are one or two linguistic systems which
are psychologically distinotzto express a single set of meaning
or intentions. The second question of importance is whether
language‘enhancgs or detracts from the on&aniéation of‘individuai
items into higher-order units,'and lastly whéther associations
formed within the context of one language can facilitate or a

interfere with the formation of new associations in a second

language.

-The present study will attempt td focus upon two of
these problems, the seﬁérate store sypothesis and the transfer
question and, secondly tq formulate a consistent conceptual
description of bilingual information processing as a result of

these investigations. -

e e e s



CHAPTER 2

In bilingual infqrmation'processing, a question of -

|

‘importance has been’whether\bilinguals pdssess one or two stores.

Due to the emphasis on the structural nat%re of information
processing, it has been assumed that'since\a long and short term
memory component exists, then it is possible thatﬂbilihguals
possess two sepavaﬁe memory stores, one for‘eabh language.

These two store: inleract only through trans%aﬁion processes Jjust
as short and long tserm stores are distihct and interact only
through rehearsa{j?%ﬁﬁésses. Thﬁs it is suggested that bilinguals

process information in a similar manner to unilinguals with the

exception of any extra store in long term memory.

4

Bilingual Information' Processing in Primary Memory
Since primary memory is assumed to favor procQ§sing

in terms of the physical of phonological éharacteristics of
ah«item, it has been assumed'that primary memory is not affected
during the processing of bilingual information pecause of the
semantic features of bilingual informa@ion. Kintsch and Kintsch
(1969) sypothesized that if subjects are asked to retain a word
briefly in memory without éxtenéive processing, then no interference
effects between "translated word pairs would be expected. In this

i

study subjects learned two sets of lists, the experimental list °

comprising adjeétives with their -translations, and the control

list: wunrelated adjectives. A probe procedure was used and

Kintsch-and Kintsch (1969) found that the probed lists were




recalled equally well irrespective of exper1menta1 condltlons
Kintsch & Kintsch (1969) malntalned that subJects responded
to the sound of the words rather than to their meaning -

a characteristic .of primary memory storage.

Tulving & Colotla (1970) in a free recall paradign ;
of unrelated‘nords used the length of intratrial retentien
interval to measure ﬁrimary memory . Theyifound that the
recall of/ words from primary memory Qas identical for unilin-
éual and multilingual lists, which finding supported the
premise that the primary component of memory is not affected
by bilingual information processing. Glanzer and Duarte~(1971)
also used a free recall paradlgm to 1nvest1gate the difference
between primary and secondary memory with b111ngua1 subJects
In this study, words were repeated in the same'language \\5
'(within-languaﬁe repetition) or were followed by their transla-
tions in the other language (between-language repetitidn)}

The distance between the word, its repetition and the number
of othef words 1nterven1ng was systematically varied. Glanzer
and Duarte (1971)‘found that between language repetitions

gave higher overall recall than w1th1n language repetitions.
-This advantage was most notlceable at short distances. Glanzer
;and;Duarte (1971)vconc1uded that there is processing of
‘“semantie informatian for words rebresented in(shdft term
memory and tnerefore the bilingual short term store is affec-
ted during information'processing.v This position is compatible

- with that of Kolers (1966) who found similar results in a

R R



10

comparable experiment.
!

Single versus Dual Store Hypothesis

‘ Secondary memory is assumed to favor processing

‘ . -

in terms of the semégkic features of an item. The need to
distinguish explicirly between two lioguistic forms with
the same meaning is a characteristic of bilingual inform;tion
processing. Therefore it has been assumed that the secondary
component is most affected by bilingual 1nformat10n proce551ng
One outcome of this reasoning is to hypothesize that m;?e )

than one memory store is present in bilingual secondary

'

memory .

Kolers, (1963), using a word association test,
maintained that material encoded specifically in one language
was not necessarily available 'in the other language. He

found that subjects give different associations to a word in

a

their native language from thoée they give to its English
translation. He concluded that the b111ngua1 had separate
encoding routines and storage systems for experlences
represented in the two languages. Goggin and Wickens (1971)
hypothesized that a change in language will produce almost
complete release from interference in the Brown-Peterson
paradigm. Theylfoond an overail recovery of 68% when language
is changed. This finding suggested that the data could be

interpreted as support for separate memory stores for each

language.

——
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A‘Tulving'and Colotla (1970)‘in their stud? of single-
trial free;recall/with unrelated words found that recall
performance was highest from un111ngua1 lists, 1ntermed1ate
from b111ngual lists, and lowest from trilingual lists.

Tﬁlving & Colotla (1970) interpreted their results as being
due to an impairmenf of subjective organization of words
across language boundaries and impaired organi;ation of words
within a language due to the structure of the multilingual
lists. That is, the structure of the mixed lepguage lists
interfered with the_subject;s ability to'organize. The
implication of this pesition is that organizational processes
which occur in free.recall are restricted to the formation
of higher order retrieval'units made up of items in only

one or the other language.

Sevefal»studieé with single-trial free recall of
unrelatediwords.found that bilingqelulists did not differ
from the recall of comparable unilingﬁal lists. Laﬁbert,
Ignatow and Krauthamer (1968) presented bilingual subjects
with ﬁnilingual lists in each of their languages, and bilingual
lists composed of words drawn from both of their languages.
One of their bilingual category lists was referred to as
dlscordapt since half the words in each category were in

Language onc, and half in language two. For this typc of

bilingual list; recall was poorer and category clustering

- . - v - L3 )
was less prominent than in the unilingual category lists.
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However, no differences were fbund between unilingual
and bilingual uncatigorized lists. Lambert et al. (1968)
ascribed their results to the notion that a word is filed
several times in the bilingual's memory, once according to
each of its distinctive properties e.g. language, seﬁantic

context, part of speech, and also as a marker that helps

differentiate words within a list, thereby aiding recall.

Dalrymble—Adford (1969) in a study similar to Lamberf’
}ei al. (1968) used Arabic-English bilingqals in a free recall
situation. The subjects were giyen free recall'learning,
trials with a list of words drawﬁ from two taxonomic catego-
r;és. Half of the words in each category were in quliéh
and half were in Arabic. Dalrymple-Alford (1969) found that
lists which were serially organized inténlanguége blocks tended
to be less well recalled than lists organized into categoty
blocks. He concluded that the main organizational principle
.ih bilingual free fecall is\one in terms of Conjoint‘category

xd

and language membership, and not language or semantic category

alone. _ l

Nott and Lambert (1968) came to a similar conclu-
sion. They gave their subjects three different kinds of
lists: a randomly orderedctategory list, without information
about the categories; 'a randomly ordered category .list, wipq “‘

the category names given to the subjects in advance; and a
= ‘ i
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iist of words grouped by categories ia their presehtation,
with their category names givon. Each kind of list.wds
given ‘in three language conditions: French, English_

and bdlingual. Differences in recall between unilingual
and bilingual lists occurred with category but not with non-
category listé. This suggests that bilingual category lists
were not rémembered'as well as unilingual ones becaUso the
subJect had to store the additional 1nformat10n about lan-

guage once he had semantically decoded the word.

In all these ‘s‘tudies @ubjects have be\en required
to recall in the language of presentation. Due to the
increased information demands for thé multilin;ual lists,
'criterion'differences may exist between unilingual and multi-
lingual lists which* favor the former and peaalize the latter.
_An_addition the reason recall was lowest iﬁ multilingual
lists was\not due to -the subjecﬁ's inability to organize
across language boundaries, but because unlike the subjects
in the unilingualdlist the $ubjects in the multilingual
condition were aaked to discriminate botween the languages
at presentation and at recall. HoWevér Rose and Carroll
(1974) using a mixed language list, oncouraged their subjects

to guess the language of presentation and found that recalled

words Lere usually in the correct language This f1nd1ng ”Mwwwwwww“

would tend to support the notion that mlxed language llsts

and unilingual 115ts are. fundamentally dlfferent,,_”m
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The results of‘qhe studies reviewed in this section,

-do no; answer unc (di ocaliy the question of whether primary
memory is gffqg;g‘ Huringkbilingual information processing
of*wheghér bilingudis possess one or two stores ih Secoﬁdary
memory . In';he‘present study a multil-trial free recall proce-
. dure is eﬁﬁio?ed in which language is alternated between
‘trialéitoveliminate the problems of disérimination at encoding

u‘énd decodingvand to minimize criterion differénces. This
prbcedure should identify differences in acquisition between
unilingual conditions aﬂd bilingual condiéion%. |

Anothef.questionqbeing~addressqd in this study inves
tigates the diffef;hce,in acquisition among unilinéual condi-
tions, bilingual coﬂditions a;d synonyﬁ conditions. Schank

(1973, p. 191) maintains that °.. .

Any two utterances that can be said to mean ‘the
same thing, whether they are in the same .or different
languages should be characterized in only one way
by the conceptual structures ... Thus the conceptual
base is responsible for formally representing the
concepts: underlying an utterance without respect

. to the language in which that utterance was encoded.

.Schapk{s_(197§) view of lénguage understanding is that there

jgxi;ts a Conéeptgal base iﬁtb which utterances ?n natural

wlanguage are mapped during understanding. It ﬁbllbws that
translated materigl and synonymous or~paraphrased matérial
should be cquivaléntly reprcsented in the_conccbtual Sfruétures.

If so,.then_it,is,réasonablc‘to'éXﬁééf_fhat these two types of

'lmaterial would show similar acquisition for bjlingual subjects,

. . f .
thus answering the question of single or dual’ storage.
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A delayed frée.recall'test is employed in addition

to the immediate free recall test to assess p0551b1e differen-
ces in delayed retentlon among the conditions. Thecuse of
fhis paradigm allows for a comparison of learning amqﬁé the
different lists. That is,'giVénrthat multilingual lists

show inferior acquisition compared to unilingugllists,‘it

is possible they would show better retention because ﬁhey

are more difficult to process. | -

t

The Free Recall Paradigm

, ' . The core methodoldgy of free recall has remained
unaltered-over the years. This methodbiogy simply modifies
serial recall by freeing the subject to recall the ihput
items in any outpuf oraér. Kirkpatrick (1894) intended the
free-trecall method to provide a test of memory, rather than.

associative learning Kirkpatricks' introductory statement

conveys this orientation ... (pa 602) ~ . : "

A complete -act of memory requires. that 1mpre551ons
shall be retained, recalled and recognized as
familiar and as belong1ng with certaln other impres-
sions. .

The emphasis is on storing information -(retaining impressions),
retrieving information (recalling impressions) and utilizing

an inherent organization within memory (belonging with certain

othér impressions).

Free recall now probably one of the most, frequently
G4
'employed methodological paradigms in verbal 1earn1ng research.

Y
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Much ofvthe intcrest_in free recall related directly to the
meﬁhod's defining attribute: 1ts permissiveness in allowing
dis&rebqncies between input and output .orders. The order of
input is rarely a'dircct parroting of the serial order manifes-
ted during item:iﬁfutfh nor is the recall order likely to be a
‘raridom permﬁtation of the:input order. Rathgr recall is cha-
racterized by the emergence of its own intrinsic organiza{ion.
‘Thlving (1962) using a list of unrelated items referred to

E&?s process*as subjective organizat;on and operationally
.'défined it as thé tendency for persons to recall words in the

. » . . ’ i)
'same output order on successive recall trials in spite of re-

randomized® input across orders of presentation.

A

Orgaﬁization may bc either ﬁrimarx or secondary in
" form (Tulving, 1968). Primary organization implies the
operation of both short and long term memory systems during

- .free récqll; wifh the short term system mediating the storage
and retrieval of‘information from‘one part of the list, ‘the
fecency and primary effect, and the secondary memory system
mediat;ng storage and retrieval for the remaining information.
Murdock“(1962) tonvincingly demonstrated ‘the generality of
these findings éCfoSé_a wide range of conditions. Secondary

organizétionvis defined by . tulving (1968) as 6rganization which
o . . n “

occurs when' the output order of-items is governed by semantic

- or phonetic relations among items or by the subjects prior

extra-experimental or intra-experimental acquaintance with
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the items con: ting a list. Secondary organization offers
a means of te:ting arious hypdtheses concer.i. ¢ the organi- _
zational struc  ce . f memory itself, and the manner by which

information is sivred and retrieved within this structure.

In single-trial free recall a list of items is
presented to the subject who is then asked to recall as many
of these items as he can in any order. The subject is given .

credit for every item regardless of order and the‘output.,

order need not have any'preséribed relationship to the order

of presentation.

In multiple trial free-recall the subject is given
a number of alternating input-output, or study-test phases,

each of which constitutes‘é "trial". .-The standard procedure

~ employs a different order of items on each of the input

phgses. This "varied" or random order prbcedure is supposed
~to minimize the opportunity for direct associative learning
via repeéted contiguous occurrence of items. The random order
procedure also assures that whatever advantages are attribu-
table to assignment to early and late serial pogitions are at
least partially equalized for the various items. With lengthy
lists and multiple trials, increments in free recall are
expected to occur through the acquisition of interitem
associations (Bousfield,‘Puff and Cowen, 1964, Tulving, 1962)

as well as through the acquisition of context item associations.

e



The lists in the free recall paradigm are usually
categorlzed or unrclated words. Categorized liéte are made
up of words that bc]ong to one or more “taxonomic categorles
For example, a list could contain the following tdaxonomic
tategbries: animals, vegetables, colors, minerals and musicai
instruments with words, such”as‘carrots, tomatoes, peas,
onions within one of the categories on the list. The cat-po-
ries 'can be exp11c1tly stated, or can be unstated An
unrelated free recall list contains words that are unrelated
i.e. the words within a list do not bear any categorical rcla-
tionship"to oae‘another. For examplé, butter, r1bbon, king,

‘leather and corner would be unrelated words

In summary, multi-trial free recall emphasizes the
importance of clustering and organization during acquisition
while single—trial free recall emphasizes the importance of

retrieval cues in mediating performahce.
o0 g o 5
Rationale

So&é studies propose that bilingual information is
acquired differently than unilingual information and therefore/
b111nguals possess two separate stores in secondary memory
(Tulv1ng & Colotla 1970; Kolers, 1964, 1963). Other studies
;show that bl}lngual and unilingual information do not differ

in acquisition and therefore bilinguals possess only one store

in secondary'memory with a language marker to indicate list

-
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membership (Nott & Lambert, 1968; Lambert, Ignatow & Krautha-

mer, 1968).

In this experiment, to provide a test of the validity
of the disfinction between singlé store and dual stores, two
tasks were designed. The objective of the first task is to
examine the acquisition of bilingual, synonfm and unrelated
unilingual information 1in a multi-trial free recall paradigm,
when subjects are free to recall iﬁ the language of their |
choice. If as ‘Schank (1973) maintains there is no difference
between a translat1on and a synonym in the conceptual system,
then both synonym and translations should behave similarly in
- this experiment.. The‘second task Qas designea to see what
effect the learning 6f the three 'different kinds of information,

~unilingual, bilingual and synonym would have on a delayed recall

test.
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METHOD
Subjects:u
'The subjects, Qho had not previously been tested,
were 46 gréde 10 students from J.H. Picard Bilingual High'
School in Edmonton, Alberta. A biiinéual school is defined
as a school were 50% of.the teaching is done'in the French
language. The subjects, ail students of Social Studies 10,

were randomly assigned by computer to two groups of 23 subjects

each.

Méterials; . : | ‘
:The'stimu}i consisted.of 150 unrelated words and

their translations, and 100 synonyms taken from‘Thorndike -

Lorge (1944). The only restriction in selecting the words

was that thé words used were known to the subjécts in both

the French and English languége.

Six list of 25 words each, equated for frequegcy,
were constructed. In all, there were 2 unilingual lists, 2
bilingual lists, agd 2 synonym lists (Appendii‘i);

Bgfh the synonym and bilingual lists were made up of
a token word (e.g. little), with a synonym (e.g. small) and
a translation (e.g. petit). This meant that each word chosen
for the expefiment,could be rotated through all conditions .

(See Appendix 1).
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L

Procedure .

Each of the 3 conditions (unilingual, bilingual
and synonym) was presented twice to each group in a counter-
balanced order (Table 1). In all condltlons each 25 item 1list
was presentedxfive times with a new order of presentation

on each trial at a rate of 1 word/sec via tape recorder.

The bilingual condition began with either a French
or English presentation and alternated between the two lan-
guages for the.remaining 4 trials. Similarly in the synonym
condition the lists aiternatedlbetween sef A and B. This
method of presentation means that if Group I heard a synonym
list first, then Group II heard the same list of words presen-
ted bilingually. This:procedure‘was followed throughout the
entire presentation inclu@ing the unilingual conditions in

order to minimize as much as possible the effect of any list

differences.

Standard multi-trial free recall instructions were
given for each list with the exception that the subjects
were told what kind of list they were about to hear, and they

were free td recall in the language of their choice for. all

conditions.

Twenty-four hours later an unanticipated delayed

recall test was administered. The subjects were asked to



TABLE 1 1

Presentation Order

22

v
Lists
Group9 I II v IIT Iv Vv VI
Trial Trial Trial Trial Trial Trial
1-5 1-5 1-5 1-5 |+ 1-5 1-5 |
I | Synonym Bilin- Unilin- Bilin- Synonym Unilin-
gual- gual gual ‘gual
French English
II Bilin- Synonym Unilin- Synanm Bilin- Unilingual
‘ gual ‘ gual French

gual

English
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write lown as many words as they could remember 1n any order
Vicon all of the lists they had heard on the previous day.

Aguin they were free to recall the words in the language of

their oh01‘v

Results an D -on
9
Bc W& cre coup red to see if there were any -
group diff renc.: - ui. op the différent lists.
Analysis of varianc .. ins on ¢poal s and bver all trials
(see.Appendixes 3.1, 3. ndfc ed  hat there were no signifi-

cant group differences. Since th..re wWe e no group differences
the data were pooled and alil tarther analysis are on the pooled

O
cata.

Recall -scores fopr the four lists .are given in Table -
2. Scores are expressed as percentage correct recall. In

‘a typlcal multl ~trial free recall situation increments are

;a;expected to occur over trails. Analysis of variance showed that'’

the main effects for trails for all lists was 31gn1f10ant

F (4,1007) = 207, p< .001 (Appendix 4. l) “As can be seen

from Flgure 1 with the exception of the Synonym lists, the
performante in the remaining three llsts improved consistently
over the five trials. Although the Synonym list did not improve
consistently over the five trials nevertheless ittdid show

some improvement. The saw tooth‘effect ef the synonym 1ist

could be due to the feet that on trial I the
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TABLE 2

Proportion of Words Recalled, Trials 1-5 and Delayed Recall for Each List

List. . i1 1I 11 IV V Delayed Difference between
' Recall  Trial 5 and Delayed

Unilingual .25 " .38 45 0 .49 54 .30 N .24

English . ’

Unilingual French 127 .36 .43 .44 .47 .18 .29

Bilingual .28 .32 .38 .42 .44 .30 , .14

Synonym 28 .26 .37 .35 .38 .22 .16



PROPORTION RECALLED

LEGEND :
.O------Ounilingual English

v—vsynonym
a--—--ablilingual
— —-eynilingual French

1 i : 1 1
N 3 4 5 |
Trials o 'De'afed
~ recall

FIGURE |

25



A

subjects hcard 25 words, while on trial II they héard 25 synos
nfﬁs.of the previously presented words. Although the same gy
condition existed in the bilingual lists (i.e. on trial 1
subjects heard 25 words, while oﬁ trial II they heard 25
t;anélations of the previously presented words) the same .learning
effect did no: occur. It is possible th;t switching lan-

guages between lists created 1es§ interference, thus facilitaf

ting- acquisition in the bilingual condition.

’One of the initial.ques;fons asked was whether there
‘would be a differencé in the rate of acQuisition for the dif-
ferent kinds of lists: unilingual, bilingual and synonyi.
The main effects for lists‘was significant F (%,1007) 72.7
p <« .001 ana £he trials by list interaction was also significant
F (12,1007) 9.9, p < .OOi(Appendix 4.1,4.2) Figure I éhows
+ that the English list was acquired most easily over the
five trials, followed by the dnilingual French list, the
bilingual list and the synonym list. The interaction indi-
cated that by.the second trial both the English and‘French
list had surpassea the bilingual'aﬁd synonym list, which was
- not evident on the first trial. . In addition, by the second
trial the English 1list had also surpassed the French list.
Individual comparisons of méans for lists using
Duncan's Multiple Range statistic (Winer p. 185) indicated )

that the lists differed significantly from one another; _the;
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perfoymance of the English list was greafer than the French
list which was greater than the bilingual list which in turn
was greater than the synonym list (Appendix 6.1 ). .

- ®

Trial 5 and Delayed Recall

<

: The Trials X List inuuhctioh is used to assess the
relative amounts~of loss for the three kinds of lists (bilin-
gual, synonym and unrelated) dufing”thg,ZA hour delay interval.
If the interaction is significant this indicafes‘that informa-
tion was not lost at the same rate for the different lists. If,
on the other hand the interaction is not significgnt, theh inforf
mation was lost at the same rate for tr» different lists.

“ . ‘
Analysis of variance for Trial : and Delayed Recall — -
showed that the Trials X List interaction -as significant. (App.5).
F (3,3) =19.6 < .001 ,Duncan's'Multiple Range statistic,
shows that the difference between the bilingual and synonym
condltion was not 51gn1f1cant (see Appendix 6.2 ). Howevet
both 115ts differed 51gn1f1cantly from the English list and
the French 1list between Trial 5 and delayed recall. Although
, each list showed a different acquisition rate both the synonym
and bilingual list show the same proportional 1oss over time.
This loss was significahtly less than *that found in the unilin-
gual situhtion. ' E
, )
The finéings of this studyﬂindicgtedwthat both syno--

nym and bilingual lists were acquiréd more slowly than the
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un111ngual 1iS8ts. A'second finding indicated that both- the -~
b111ngual and synonym condltlons showed the same proport10na1
loss of information durlng the 24 hour delayed retention period.
, , ) .

In this study the amount learned was not measured
by contlnued training on successive lists unt11 a common
criterion was reached. According to Lockhart Craik and Jacoby
(1975) ohg alternative’approach which was followed in this
study, would be to equate lists on the number of exposures
or study timé rather than on a performance criterion. Howe-

~

ver Lockhart, et al. (1975) maintain that equatingstudytim;
is not a totally satisfactory solution:siﬁCe there are still
~likely to be differences‘in the particular operations’perfor.:
med as a function ofnlearning to learn, even though |
study time is‘equatedi That is, learning to learn can be
seen as the result of a reductlon in the number of operat1ons
{ performed. Wor - 1. earlier lists are dealt with more exten—
sively in order to meet 'the same performance criterion as words
in later lists. For items presented during lateyr trials,
dimensions or attributes that are common can be'given directiy
from memory and require little new processing. |

The inferior acquisition bf ﬁu1tilingua1 lists hag‘
been attr1buted to the lowered acce551b111ty of words from-
multilingual lists due to the impaired organlzatlon 1nto h1gher

order units of individual 1list items (Tulv;ng and- Colotl1a,1970).

\

@ —
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They maintained thaththie problem could be eliminated 'under
conditions where retrieval of list words is less dependent
upon -intralist dfgahization; that is, under conditions where
w}thin—language organization is less affected by the composi-

tion of the 1list,.

While this view can account for the d1fferences in
acquisition perfromance between bi]ingua] and un111nqua] lists,
it cannot account ‘for the 1nferior1ty of synonym acqu1sit10n.
Thit is, since the subjectthas not required to discr¥51nate
between languages at reca]] in the synonym cond1t1on the
lowered performance on this list cannot be due to retrieval strate-
gies alone. Since bilingual lists were acquired more readily
than synonym 1ists it would also indicate that the upique com-
position of both bilingual and synohym lists prevents a fair

compafison between these 1lists and the unilingual lists.

It may be suggested-that recall depends on the form’
of tﬁe‘item's initial encoding, and a failure to recall might
just as well be viewed as a consequence.of inappropriate
initial co&ing as due :to en,inadequate petrie§a1 cue (Lock-
hart, Craik &'Jacoby, 1975). An extension Qf this ﬁosition
would hold that in epe unilingual condition where the same
test is heard five'censecutive times, the stimulus becomes
hlghly practlced or expected and therefore it is analyzed
more readlly and by fewer operations resulting in an 1mpove—

rished memory trace, thus supporting the notion than_z?en the

2

L N T U UL
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‘i - .
stimulus is expected or commonplace few new features nced

to pe noted to resolve cognitive ambiguity. However, wh;n
events occur in'ﬁew groupings, or demand different responses
As in the bilingual or synonym condition, then new features
are nceded to establish a durable memory trace. The deeper
and more elaborately a stimulus is analyzed by the{Percep—
tual system, the richer and.more detailed will be the memory
trace (Lockhart, Craik & Jacoby, 1975). First the physical
and structural featuresfof the stimulus are analyzed, then the
stimulus is subjected to progressively more elaborate semantic
analysis. In order to establish a semantic-associative rela-
tionhip between the stimulus items, the bilingual and synonym
lists required more semantic analysis than did the unilingual
lists. If the durability of the memory tracé is a function
of the analyzing ' "tions, then the more elaborate processing

of the bilingual onym information led to better reten-

tion which was evides. in the delayéd recall situation.

In sﬁmmar} this study has shown that 1nfer10r acqui-
51t10n of bilirgual lists is not solely due to an 1nab111ty
to organize irformation across languages.since‘synqnym lists
were acquiréd ¢ -n less well than bilingual lists. This
study also indicates that the nature of the lists may,inter-
fere with optimal acquisition apd that the processing of bilin?
~gual and synonym lists may be somewhat diffetent from.that of

un111ngual 115ts. However once processed tilingual and synonym

lists show better retention compared to unilingual lists.

1
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CHAPTER 3

Tulving and Colotla (1970) in their study of
single trial free recall suggested that the problem of inferior

acqu151t10n of bilingual lists could be eliminated under two
conditions. These conditions are f1rstly, where fetrieval

of list words is less dependent. upon intralist.organization
and secondiy, under conditions in which wiihin—language
organization is‘less_affected“by*rhe composition of the 1list.
Similarly, Nott & Lambert (1968) and Dalrymple-Alford (1968)
fbund that bilingual categorized word lists were less well
recalled than unilingual categorized word llStS, thus support-
ing the notlons that wit’ in language organization is affected
by the composition of t. 1ist. Ho#ever in this study, both
synonym and bilingual 1lists demonstrated a similar perfor-
mance, thus suggesting that the retriev .l of list words is
dependent upon‘intfalist.organization and'alternating the two
kinds of lists between trials may interfere with intralist

organization.

%

' In order to facilitate intralist organization, this
experiment will include the item and its translation within
a list, rather than alternating the items over the five

trials: the same procedure will be followed with the synonym

31 )
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condition. Thus during the experlment a subject il hear
15 words and their translatlons or synonyms on-e.. i trial. 1In
‘Jddltlon the subjects will also hear an unrelated unilingual
list. ‘ ‘
” Rationale

It is possiblé that, when a word and its
-_translatlon or a word and its synonym are included within
a llst intralist organization will be facilitated. The objec-
t1ve of thlS experlment is to investigate acquisition of
b111ngua1 synonym and unrelated unlllngual information in a
multi-trial free recall paradigm. In order to facilitate
1ntrallst organization, this experiment will include the item
and it: translafion 6r synonym within a list, rat than
alternatlng the word and its translation or synonym over the

© five trlals Thus during the experiment a subJect will hear

15 words and their translations or synonyms on each trial.

~

Lockha?f' Cra1k & Jacoby (1975) maintain
that when the stimulus becomes highly practiced or expected,
it is analyzed 'Te readily and by fewer operations resulting
in an impoverished memory trace. It is possible that when
. the word and its translation or syhonym are included w1th1n
a list, the list will be. acquired relatlvely easily because
of intralist organization featureS. A possible outcome would
be'that-Both Bilinguél and synonym informa;ion would show the

- Same proportional loss of information on a 24 hour delayed
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recall test. The second task, a 24 delayed recall %est, was

designed to examine whether the three 'kinds of .information

would show a difference in the proportional loss of information.
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Method
Subjects: T : ' ) \

The subjects, who had not previously been tested,
were 86 first year education students in the faculty of Educa-
tion, and the biliﬁgual facuity (Collége Universitaire Saint-
‘ Jean) at the University of Alberta in Edmonton, Alberta. The
subjects were tested in three different groups, two bilingual
groups and one unilihgual group. The subjects were not ran-
‘domly assigned to groups rather they were tested as members

of the section of educational .psychology to which they belonged.

Materials:
‘ The stimuli consisted of 120 unrelafed words, 30
translations and‘30 synonyms taken from Thorndike-Lorge (1944).
N ) £ .
Four lists of 30 words each, equated for frequency
wefe constructed. In all, there were 2 unilingual 1lists, 2 bi-

lingual lists and 2 synonym lists (Appendix 7/ ). .

. Both the"synonym and bilingual lists were made up of
a token word (e.g. little)vand a synonym (e.g. small) or a

translation (e.g. petit) within a list . See Appendix 7.

Procedure: .

Two of the 3 conditions (unilingual, bilingual and

synonym) were ﬂresented twice to each group in a counterbalanced



TABLE 3

Presentation Order for Group 1 Bilingual and Un lingual Lists
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LISTS
I | 1 . III IV
Trial ‘ Trial Trial Trial
1-5 1-5 1-5 1-5
Bilingual Unrelated Bilingual Unrelated
Unilingual ~Unilingual
k8
( .
TABLE 4 |
Presentation Order for Group 11, Synonym and Unrelated Lists
LISTS |
I ’ 11 I1I v
Trial Trial Trial Trial
1-5 1-5 1-5 1-5
Unrelated Synonym Unrelated Synonym
Unilingual , \ Unilingual
TABLE 5 |
. .
Presentation Order for Group III, Synonym and Unrelated Lists
LISTS ’
I —_— III v
Trial - Trial = - Trial ~ Trial
1-5 1-5 . 1-5 - 1-5
Synonym Unrelated Synonym Unrelated

Unilingual 4 Unilingual
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order (Tables 3,4,5).In all conditions each 30 item list was
presented five times with a new order of presentatlon on
‘each trial at a rate of 1 word/sec via tape recorder.

¢
Standard multi-trial free recall instructions were
glven for each list with the exception that the subjects

were told what k1nd of list they were about to hear, and they

- were free to recall in the language of their choice for all

conditions. Q : ’

Twenty four hours later an unant1c1pated delayed -
recall was admlnlstered The subjects were asked to write
down as many words as they could remember in any order from
all of the lists they had heard on the. previous day Again they

were free to recall the words in the . language of their choice.

Results and Discussion

Recall scores for each group are given in Tables 6,7 &8
Scores are expressed as percentage correct recall. A separate
analysis of variance was performed for each group to assess the.

difference in acquisition over the 5 trials for the dlfferent

[
I

klnds of llStS (see Appendlxes 9.1,9.2,9.3).
. / ) \
. The main effects for trials and- ‘1ists were 51gn1f1- -
cant for Group I : F (4, 198) = 174.2, p <« .001 and F 1, '198=
333.6, p< .01 respettively. The Trlal X List nneractumlt was

not significant F (4, 198)= 1.9 P> .11. The blllngyal list was

. | /-’
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acquired more readily than the unilingual unrelated list but

both show the s?me rate of acquisition (Figure 2).

"Group II showed a significant main effect for trails
and lists: F (4,234) = 115.2, p<&.01 and F (1,234) = 12.7,
p€.001 respectively (Figure 3). There w;s a significant
Trials X List interaction F (4,234) = 6.1 p€.01 which indicated
that while the acquisition of synonym and unrelated lists

increased over trails, they do not show the Same rate of acqui-

sition.

] Group III showed a significant main effect for trials
~and lis:ft‘s’: F (4,333) = 335.1, p€.001 and F (4,333) = 9.6,
fw(.OOl indicating that while the acquisition of synonym lists
increased over trails, they do pot demonstrate the same rate

of acquisition.” (Figure 4) .

" Trial 5.and Delayed Analysis

;
{
+

| The Trails X List rﬁteraction is-used to éssqss the.
relative amounts of loss for the éhree kinds of 1lists (bilingual, ,
synonym and unrelated) during thé‘24 hour delay intérval. Analysis
of'?ariance Summary tables are included in App. 10.1, 10.2 & 10.3
Analysis of variance for Trail 5 and Dela&ed Recall showed that

the Tfails X List intéraction was not significant for the three

groups, I, II and ITI: F (1,66) = 1.4, p .23, F (1,78) = 1.8,

p).17 and F.(1,75) = .07, p ) .78 respectively.

-
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As in the previous experiment the dependent variable

of interest was‘the acquisition of different kinds of informa-
tion (unilingual,«bilingual, and unrelated) in a multi-trial
free recall paradigm.. In this study both bilingual and synonym
115ts were acqulred more readlly than un111ngual unrelated llsts
Contrary’ to the findings of the previous experiment, both . ;
the b111ngual and synonym. conditions showed the same propor-
tional loss of informetion. durlng the 24 hour delayed Teten-
tion period as that found in the unrelated unilingual conditionr

. The abdve result.does support “he position’taken by
Tulving & Colotla (1970) that the problem of inferior aCQUISl—
tion of bilingual 115ts could be eliminated in a cond1t10n where
the retrieval of list words is less dependent upon 1ntrallst
organization. In this study, the lists were corctructed and
presented in a mannér that,faciliteted the intralist organization
‘of synonym and bilinguel information, thus leading to superior ’

o

acquisition.

However the results of the two preeent studies do
not lend support to the hypothesig‘that the two‘languages of -
! bilingual can be seen as being representative of two different
memory systems which exist in relative-isolation from each other-
and interact only through translation processes. According to
Kolers (1963j translation processes are an additional step re-

quired during proeessing. This position would predict that mixed



o

‘kanguage conditions interfere with_optimal organizational

units across 1Anguagcs 1n different memory stores and there-
fore b111ngual lists should show inferior acqu151t10n compared
s
to unilingual lists. Interference with-optimal organizationt
"would also be a factor in the second experlment due to the |
addltlonal t1me needed‘to process the word and its translation
even though both were pres-nt in the same list. Since both
b111ngual\and synonym lists behaved 51m11ar1y in the two expe—
rlmental cbndltlons thlS p051t10n does not adequately explaln
the results. Several 1nterpretat10ns are p0551b1e
. , '
First, it is possible that the results of both expe-

riments are due to the problem of'comparing unrelated words %

‘with either synonyms or translations. It could be argued that

a word and its trénslatien or a word and its synonym are like
"minji categbries”,' That is, there is an obvious semantic
relatlonshlp between the pa1r which does not exist between
unrelaggd words.v This semantic relationship should facilitate
learning and therefore biiingual and synonym information should
be acquired more.readily. However, -in the first experiment‘
the results could be explained by the 1nbreased number of

items to be learnod in the bilingual and synonym condltlon

"It could be argued that subjects had to learn 50 items

in these conditions compared to 25 items in the unrelated

unilingual condition thus-leading to a sloweér rate of acquisi-

~tion. In the sccond experiment rather than having to master

N <
twice as many items in the synonym and bilingual conditions,

43
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subjects only had to master 15 items in these two conditions.

That is, these 15 items acted as cues for retrieving the

remaining 15 items thus leading to better acquisitional perfor-

mance for the bilingual and synonym‘lists. Since the same

advantage was not present in the unrelated unilingual lists

it was not acquired as readily.

<
-

The differences in performance for the bilingual and
synonym lists in the delayed condltlons cannot be due only
to the difficulty in comparing lists. Since in the second
experiment tﬁese lists were'acquired more readily than the
un111ngual lists, they should have shown superior retention
during the delayed recall interval. However both lists showed
the same proportional loss of information as the unrelated
udilingual lists. This finding.does not support the results
of the'previous study wherein:. bilingdal and synonym lists
showed less loss of information compared 'to the,unilingdal lists
during‘the'delay recall interval. Since in both studies i

bilingual and Synonym information seem to share similar proper-

ties,another interpretation seems more appropriate. N

Levels of Analysis

" Traditional informatioh—processingumodels of memory

were pr1mar11y concerned W1th structural aspects of memory.

The most common research 1nterests were the characterlstlcs

N

associated with the various structures. As a result, memory
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theory focussed on the Histinguishing.features of short and
long téfm memory. Primary memory was assumed fo have a limited
capacity, both in terms of amount of material ;nd time of
rétention, while secondary memory has an essentially unlimited
capacity. Secondly, the. two structures are assumed to differ
in the type of coding which is applied to the information they
contain. Primary memory is assumed to favor codidg in terms
of the physical or phdnological characteristics of an item,
whereas“secondary memory favors codingin-terms of - ~ meaning.
Thirdly, the two structures are assumed to differ in the way
items are lost or forgotten. Primary'memory loses 1items

because . of.. » overloading -, secondary memory because of

interference from other items.

Craik & LockhartA(1972)'rejected the view of .memory
which postulated'several specific andidiscrete systems.“Thgy
argue tﬁat empirical estimates of capacity Véry widely, and
that under various conditions coding can be phonemic; semantic,
orthographic, associative or iconic. In gddition, the reten-
tion charactefistics seem quite variable. Craik é.Lockhart

noted a range of estimates of persistence of visual features

from 0.5 sec. to 25 sec.

Ly

v

1

According to Craik & Lockhart (1972) analysis proceeds
through a series of sensofy stages to levels® associated with
matching or pattern recognition and finally semantic association

stages of stimulus enrichment. ', In, this model, incoming stimuli




go through a number of stages of analysis. TInitial analyses .

focus on physical or structural features whereas later or deeper
analyses focus on cognitive or semantic features. The pétsistence'
of the memory trace depends upon the depth, or level of proces-
Iéing; the deeper, richer, or more elaborate the proces- .
sing, the more persistent the.trace. In addition to this
basic memory system, Craik & Lockhart (1972) suggest a way of
retaiﬁing information .by the maintenance of ptoéessing at one
level. This continued processing prolongs an item's acces-
sibility, but does not necessarily lead to formation of a more
duraﬁje memory trace. Furthermore this maintenance processing
is distinct froﬁ elaborative processing which leads to the

. . © . .
formation of richer traces dand therefore improved memory per-

L8 .
formance.

Elaboratlve proce531ng enables the suhbject to retrieve
the to-be .recalled ltem by prov1d1ng features or attributes
to distinguish it from other related but not-to—be—recalled
items. Items may not only be elaborated by beiqg“cdded in
terms of the number of attrlbutes which the subject extracts,
they may also be. elaborated by features being added to them. " .
Thus elaborative processing makes material more dlstlnctlve '

and therefore more easily retrieved(Craik & Tulving, 1975).

7o
&7

.. &

It could be argued that the diff.rent performance of

the bilingual and synonym information in the two testing

-
he 1
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situations is the result of different processing. In the first

‘experiment, presenting the item and its.translayion or

synonym on alternate trials made the material distinctive

from the uniiingual information. This style of presentation
perhaps because of its novelty required that more features be
noted to eSfablish a more'gurable memory'trace, fhus leading

to a slower rate of acquisition.for t?e§e lists. On the

other hand, in the second experiment presenting the item and

its translation or synonym w%thin a list is not a novel apﬁroach.
Furthermore, this manner of presentation would require less

\

processing than in the previous experiment, resulting in an

impoverished memory trace.

) It could be argued therefore that fhe differences
in ﬁerforménce for the bilingual'and synonym information both.
on acquisition and on delayed recall are caused by the diffi-
culty in matching items. That is, in the first experiment,
in order to esfablish semantic-associative relatiénships
between the stimulus items, the bilingualland sYnonym lists
required that more features be matched. This "deeper” proces-
sing is not evident during acquisition but becomes noticeable
during delayed récall, resulting in less loss of infommation.
This same difficulty was not present in the second experiment

»
because the stimulus items could be matched easily within the

lists thus leading to less processing or analysis of material
. )

and more loss of information during delayed recall.

’ : &
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In summary, the present two studies have shown

that both bilingual and synonym information demonstfate similar
properties under similar testing conditions. This finding

would tend to negate the position that the performance of‘
.bilingual information is due to the existence of separate memoTry

4
stores for each language. The results of these two studies
tend to sﬁpport Schank's (1973) view that there exists a con-

ceptual base for representing the concepts without regard to

the language.



CHAPTER 4 v

The levels of processing orientation emphasizes
the processes operating within existiﬁg cognitive structures
rather than Ehe structures themselves. In this view, the
-memory trace is not conceptualized as unitary, rather it is
viewed as a collection of attributes. These attributes may
include physical, associative, semantic or other properties.
of the stimulus. These attributes are encoded in the repre-
sentation ‘of the stimulus item, therefore one of the major
features of the levels of processing approach is the emphasis
it place§ on encoding. According to Craik & Lockhart (1972)
encoding procesées are inZZuenced by task demands, familiarity
or novelty of‘stimulus”materials and by expectations about the
type of retention test anticipated. This me¢ans that a form
of coding may be selected to suit the specific fésk or learning
_sifuation. This'notiSn is based on thé premise that what is
stored in memory is a function of thé situationgl or task
demands and optimal performance may occur when subjects

activate the appropriate control processes for a given task

(Carey & Lockhart, 1972).

Control processes:
‘(‘
One implicit assumption in the levels of analysis
- . s . .
position’ is that the processing and transmission of information

is controlled or regulatéd by cognitive input provided by the

49
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subject himself.> By means of such‘conttol processes subject-
selected items in a stimulus input sequence may receive more
rehearsal time and effort than other items in the sequence.
Control processes may serve to implement Variéus storage and
retrieval\strategies for eventual recovery of information
from memory. An important objeétive of researchers is to test
. ;
the operation of. these control processes by ménipulation of
experimental variables. The most common means of accompliéh—
ing.this objective is through the use of differential instruct-
iqns to subje ts. The instructions emphasize the use of
" particular strategies for encoding informatijon. Preparation
for a test may necessitate the study of inf#rmation at several
different levels. If subjects can anticipate the form of the
impending test they are ‘free to focus thei study on required
iﬂfbrmation that the test does not provide.‘ The result is a
studyvstrategy that maximized encoding strategies which faci-
litate the optimal retrieval of information. In this procedure,
subJects are given practice at either recognition or recall

retention test, and are unexpectedly tested by the alternate

form of test.

c I < ' (
Tversky (1973) studied recall and recognition diffe-

rences using pictorial stimuli. Knowledge of type of test was
_ advantageous for recognition but not for recall. When Tversky
provided subjects with both knowledge of type of test and -

specific encoding strétegy,higher levels of [recall were achieved

[ PO



by the group expecting recall compared to the group expecting
recognition. Tversky conciuded that subjects perform better
.on a retention test of which they have been informed and re-
cognition'is enhanced by encoding which integrates the details
within®* each iteﬁ while recall is enhanced by encoding which

interrelates the items of a list.

Griffiths (1975) compared two incidental orienting
tésks, one encouraging organizational pro;essing and one
encouraging imagery protessing, with two intentional orienting
tasks. The orienting tasks weré ones in which subjects were
preparéd for‘either a recall or a recognition test. He con-
cluded than an orienting task requiring the imagery elaboration
of ingividual items was highly effective for a recognition
list, and orienting tasks fostering organizational processing
were optimal for a free recall test.

.

Pre§ious studies have failed to %ind unequivocal
support for the operation of contrel processes. Loftus(1971)
fodnd bettér recall performagcemin pure recall trial blocks
than}fﬁ blocks where recall and recognition trials were random-
ly mixed, and when the subjects were not fofewarngd of the
test type. Carey & Lockhart (1972) found superior recognition
for subjeéts anticipating a recognitibn‘test, but the same
finding did not emerge when subjects were expecting a recall

test. Jacoby-(1973) also failed to find differences in free

recall#for groups anticipating either recognition, cued recall,

kY A
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or free recall test. 1In Jacoby's study knowledge of type
of test facilitated only the performance of subjects anticipat-
ing a cued recall test. Cued recall apparently facilitated

, |
the use of a processing strategy optimal for both recall and

recognition tests.

In summary, the existence of control processes that
facilitate either recall or recognition have not been clearly
demonstrated. Tvérsky (1973) and Griffiths (1975)‘provide the
clearest evidence for the operation of'control processes
specific to recall or recognition. These findings suggest

that providing knowledge of test type is not sufficient for .

optimal encoding.

Rationale

Craik & Tulving (1975) exfending‘the levels of pro-
cessing positjon, maintain that factors such as stuéy time,
nuﬁber*of rebetitions, recency, intentionality of the subject,
intralist similarity and so on are not crucial for the subject's
performance in vau151t10n, retention, transfer and’ retrieval
of information. They maintain that memory performance depends
on the elaborateness of the final éhcoding and that the memory
trace may be considered to.be the record of encoding operations -
carriéd out on the stimulus materials. _The function of thése
'6perations is to analyze and specify thé attributes of the

stimulus. However, memory performance cannot be considered

RS i
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simply a function.of the number of encoded attributes. The

qualitative nature of these attributes is also critically
important. That is, the greater'the number of features,
particularly deqper semantic features, the more elaborate

the memory tracé. Therefore, the processing of bélingual

and synonym lists should be the samg, as an unrelated mixed
language list, because a jevels of processing view would predict
a performance based on encoding features rather than on any
intralist similarities.\ On the other hand, if as Griffithé
~.(1975) and Tversky (1973)‘maintain,categorization and inter-
re'lationships among the items'aré crucial for betterArecail
then in a testing situation where subjects are anticipating'a
recall test and receive a recall test, a synonym OT translation
list condition should show better‘overall performance than |

an unrelated list condition because of the categorization pos-

sibilities that are inherent within these lists.
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Subjects:

The subjects, who had not previously been tested,
were 100 first year educatioﬁ students in the faculty of
Education and the bilingual faculty (Collége Universitaire
Saint-Jean) at the University of Alﬁérta in Edmonton, A}Lerté.
The subjects were testgd in three different groups, two bi-
lingual groups and one unilingual gre p The subjects were
not randomly assigned to groups rather Ley were tested as
members of the section of educational psychology to which they

]

1

belonged.

Materials:

) The stimuli consisted of 300 unrelated words; 120
words and their synonyms; 120 words and their translations;
and 120‘woras to be used for lures in the two alternative for-
ced chqice recognition test (2 AFC). The lists were equated

for total frequency according to the norms of Kucera and Fran-

cis (1967). As in the two previous studies the only restriction

in thé selection of words was that the words used were known

to the subjects in both the French and English language. .

Twelve lists of 69 itemé each were constructed:
54 lists éonsisted of 60 unrel'ated words, half in Freﬁch and -
half in English; 4 lists consisted of 30 words and their syno-
nyms and 4 lists consisted of 30 words and their translations.

The words were randoﬁly assigned throughout the lists, however

s
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the 1ists were constructed to minimize the length of runs of words
in the_same language ' (Appendix 11). This method permitted 4 lists to
be pr.sented to each group, with a parallel set of 3 |ists

equated for frequency, to be used fortlures in the 2 AFC récogni-

tion test.

Procedure: .
e e — o Q

Within each group, subjects rece 4 4 lists with' the
approﬁriate form of testing (Tableg,); All lists were presen-
ted via taperecqfder at 1.5 word/second rate. Prior to the
presentation of a list, all subjects were informed as to the
type of’retgntion'test tﬂéy would receive following the
list presentation. Héwever on the third~presentati§h subjects
were iriformed that they would receive a recognition test,
instead of which fhey received an unexpected recall, test. In
addition, the subjects were informed as to the nature of the
lists they were to hear. Following list presentation subjects
in all conditions engaged in the multiplication of 4 digit
numbers given verbally by the experimenter/for 1 minute. Then
subjects yefe given either a 2 minute recognition test or were
allowed 2 minutes for free recall. For the recall‘test,
subjects were instructed t6 write ddwn, in any order, all the
words they could remember from the presented list. 1In the

recognition: tests, subjects were informed.that one of each of
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e
 Pre§entation Order for Gfoups iLfII, 111
X Listvpositions
Groups . - _ h 1 2. 3 4

I ‘Mixed Expected. -  Expected  Unexpected  Expected

Language Recall =~ Recognition Recall Recall
I Synonym - .Expected Expected Unexpected  Expected

: : Recall .Recognition Recall Recall
IIT Bilingual Expected E%pected Unexpected  Expected
Translations Recall Recognit¥on Recall Recall"’
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member of each written pair was the old item.

Results and Discussion: . o

Recall scores for the three recall groups are given

in Table 10 . Scores are expressed as percentage correct

O
recall. .

Analysis of variance of list means across list

p051t10ns W1th1n each group (unrelated mixed language, synonym

v L

andlblllngual) was significant: F (2 58) = '30.7, p<.001;
F (2,80) = 8.9 p < .00l and F . (£,56) = 49.7, p « .00l >

respectively . (See Appendixes 13.1,'r§.2§13Q3).

‘Individﬁal comﬂarisons of means for lists using ..
Duncan's Multiple Range Statistic (Winer 1968 p. 185) indi-
cated that in Group I, the unrelated mlxed language condition,
the flrst and fourth list (expected recall).did not dlffer
s1gﬁif1cant1y from each other. Both however, were significant-
ly d1fferent from-the third list (unexpected recall) ~ See

NG} >
b [

“

Appendix 14.1 .

Group II “the synonym condltlon, reported similar
findings. That is the’ flrst and fourth list (expected recall)

did not differ significantly‘from each other. Both were

significantly different from the third list (unexpectéd recall).

See Appendix 14,2
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TABLE 10

Proj tion of Words Recalled and Recognized from

Experiment 3

LISTS

Groups 1 : 2 3 4

Recall Recognition Unexpected Recall

' Re 111

-1 (Mixed 14 74 .06 .12
. Language - .

Unrelated)
11 (Synonym) .13 .76 .08 .11
111 (Transla-  ..27 .83 dooa12 LA i

.tion) . , o



-Individual comparisond of means for lists in Group
IIT, the bilingual translation condition, indicated that all
lists were-significantly different. That is, List I, II and

IIT were all significantly different from one another (Appendix

14.3 ).

The List X Group Interaction indicated that the
interaction was significant.. F (2,4)‘- 12.5, p € .001.

Duncan's Multiple Range Statistic dindicated Group III was

>

significantly diffefent from Group I and II on List I

(Appendix 15 4% 16).

However, the overall results indicated that all
three kinds of lists, synonym, bilingual and unrelated were

significantly affected by ‘the unexpected recall condition (Fi-

gure 5 ).

Analysis of variance between groups shows that the

three groups differed significantly. That is, on expected

recall, recognition and unexpected recall , all three conditions

(mixed language, synqg&m and bilangual) differed from one

another: F (2,99) =/49.8. p < .001, F (2,99) = 8.8,

p < .001 and F (2,99)¢ = 12.7, p < .00l respectively (Appendi-

&
xes 17.1 17.2,17.3). = . S

“
.

Duncan's Multinle Range Statistic indicated the

Group I (unrélated mixed language) and Group II (synonym) did

e
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not differ from one another on expected recall, recognition

and unexpected recall. However, Group III (bilingual) wds
: L)

significantly different at .05 level from both Group I and

II on expected recall, recognition and uneﬁpected recall (Ap-

pendixes 18.1,18.2,18.3).

Thus, while th@ three language conditions performed

similarly on expected recall, recognition and unexpected

_recall; the bilingual conditions' overall performance was

significantly better.

el

The findings of the present s tudy 1nd1cate that pro-
viding 1ist 1nformat1on pr1or to recall did not affect the
'unexpected recall condition. That is, the subjects 1n all
three language conditions were 1nformed about the kind- of

1ist they were about to hear. Hence subjects in the trans]at1on

]
and synonym cond1t1ons were aware of the organizationa] '

possibilities within their Tist. However, all three

language conditions showed depressed recall scores in the unex-
pected recall situation thus suppertinq the Craik & Tu]Vinq
(1975) position that factors such as study time, 1ntentiona1ity

of the subject, intraiist similarity and so on are not cruciej';\ ’

L ks
Sl

for the subject's p - 1ce. While the overall superior ;;f\%ﬁt
. : 5z 3

performance of the bilingual 1lists could be explained by thé:""

interre]ationships of the items in the 1ist, and, since the

samd advantage was also present in the synonym condition, it

wou]d follow that the syndnym condition should show the same o : f



62

. ) I ‘
performance as the bilingual condition, which was not the case.

This finding is inconsistent with the po. .1. 'n that providing
explicit encoding strategies is advantaigec.s -or recall (Tversky,

1973, Griffiths, 1975).

On the other hand, if one accepts the lévels of
processing view that encoding processes are influenced by
¢Xpectations about the type of retention test anticipated,
tﬁen tﬁe performance on the unexpected retention test should
%ave been the same for all three»languége conditions. Although
the thfee language conditions were significantly affected by
the unexpected recall condition, it remains unclear why the
bilingual translaiion condition was superior to the synonym
condition throughout all recall conditions. A levels of proces-—
sing approach would predict the same performance for both the
bilingual and synonym/condition due to the simila;zfy between

the two stimulus conditions.

“An alternative approach that is compatible with the
levels of‘processiﬁg is suggested by Kolers (1975). In general
%erms, while Kolers accepts the levels of processing position
on the importance of the role of practice and the effect of
unusual processing in subsequent retention, he rejects the
qualitative basié for dépth of processing effects and the
emphasis given to semantic prOCgssing. For Kolers it is the
actual opération undertaken during processing of the stimglus

event which is crucial for subsequent retrieval.a Therefore,
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practice could eventually overcome any advantage result/ng

from habitual use of semantic processing. Thus for Kolers,
knowledge of operations represents a plausible alternative

to semantic analysis as the substance of memory.

The findings of this study tend to support Kolers -
(1975) position. That is, if semantic processing is superior
to knowledge of operations then both tﬁe bilingual translation
condition and the synonym condition should have shown the same
level of performgnce. However, subjects performed better with
biiingual material which could be due to the fact thét they
were aware of the translationlprocesseé used. That is, the form
of coding mos£ suitable for a bilingual 1list is translation
and thusvsubjects recall not only the‘meahing of many of the
words, they also recall the operation necessary to retrieve
the items, in this instance, a translation. On the other -
hand, in the,synonym,condifion, the operations are'not highly
practiced'compared to the transiation opération and therefore
recall performance does not match the bilingual condition.

[ '
In summary, while the’leveiSwofﬂprotessing position

explains the results obtained in the unexpectéd recall situa-

tion, it does not adequately explain the better performance

4

rof the bilingual translation condition. In addition, the

o .
results seem more consistent with Kolers (1975) notioq that pro-

cedure, operation and activity affect retention. |
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Summary and Concluding DiSqussion

The experimental results will first be briefly sum-
mgrized. Experiment I showed that over 5 irials bilingual and
gynonym lists are acquired more slowly than‘an.unrelated list.
HoweveT, both synonym and translated/lists showed the same
proportional loss of information during a 24 hour'delgy, and

both were superior to the unrelated’unilihgual condition.

Experiment II showed that] when translations and

rather than between the

synonyms are included within a list,

lists as in experiment I, then bot the synonym éhd bilingual
lists are acquired more rapidly than an unrelated unilingual
list. The delaye& recall test in fthis experiment showed that

the three kinds of 'lists showed e same proportional loss

of information over time.

There are two possible-¢riticisms of the design
with respect to both these experiments. In the first instance,
it could be.grgued tha; syﬁonym apd bilingual tests are very si-
milér to categorized lists and therefore to compare an unrelated
unilingual list with these lists leads- to an unfair'comparison.

In the second instance, both the /bilingual and synonym condi-

tion should have performed better in the second experiment \

because there was a' within-1list advantage for both these: conditions

which did not exist in the unrel ted condition. In the first

64



experiment one could argue that the inferidf acquisition of
these lisgs was dee'to the increesed.number of words that had
to be processed compared to the unilingual condition. That
is, in the 'first experiment over the § trials, subjects pro-
cessed 25 words in the uniliﬁgual condition.compared to

50 words in the bilingual and synonym condition. However

in the second experiment over the 5 trials, subjects proces-
sed 30 words in the unilingual condition compared to 15

words in the bilingual and synonym conditions thus leading

to a criterion problem.

The proportional loss of information during the delay
interval, however, is inconsistent with this view. In the »
first experiment the bilingual and synonym conditions perfor-
med better than the unilingual copdition whereas in the second
experiment the three lists'(bilingual, synonym and unilingual)
showed the eame proportional loss of information. If one
acEepts the premise that both the bilingual ana synonym
conditions were handlcapped in the first experiment and were
facilitated in thé second experlment then one would p;edlct
a superlor performance on cae delayed recall for the b111ngual
and synonym condition in the second experiment. The results,
however, do not support this premise. : ‘_;

N

Experimenf I11 showed that in a testing situation

-where subjects are anticipating one' form of a retenfion test

\ . . .
and receive another, suuﬁects perform in the same way regardless

R TR P IS NI



of the material being pre--nted. That is, all three lists,
(an unrelatéd mixed language list, a synonym list and a bilin-
gual list)rshowed a significant drop in performance on the
unexpected recall test. Further analyéis revealed that the

synonym lists and the unrelated mixed language lists did

not differ in performance over all conditions. On the other

hand, the bilingual lists‘performed significantly better than

_the syﬂénym and unrelated mixed language 1lists throughout the

experiment.
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Storage Issues

The dual store hypothesis maintains that bilingual
memory processes.dre best described by separate language stores
with rapid translation processes (Tulving & Colotla, 1970 ;
McNamara & Kushnir, 1971). If this were the case, then synonym
information should have performed differently than either
jtfanslations or mixed language information throughout the
Ehree experiments. . Thus in the first two experiments, synonym
performance should have been superior to translation perfor-
mance since the subjects were not required to discriminate
between languages at recall. In addition in the thifd
experiment the synonym condition should have shown gredter
superiority compared to the mixed language cdhdition,-again
since there was no need to discriﬁinate bétween languages af
recall. Given that tﬁe synonym information did not show the
predicted superiority,it seems reasonable to conclude that a
dual store hypothesis does not adequately explain the inferior

<

performance of bilingual information found in previous studies.

A second hypothesis holds that bilingual memory bro- oA

Cesses can best be viewed as a single store memory with strongly

associated language tags and variable search strategies (Liepmann

& Saegert, 1974). .

This position would ptedict that inferior acquisition
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of bilingual information is due to the relative difficulty .
of dlscrlmlnatlng language tags within a single-store memory v
Therefore in the third experiment, the mixed language condition
should have shown the poorest performance, followed by the
translation condition and with the Synonym condition showing

the best performance since subJects did not have to dlscrl—

.- minate language tags. The results indicate that, on the
contrary, the unmixed language condition and the synonym

condition showed the same performance, while the translation

condition was significantly better than the two other conditions,

In summary,” the 51m11ar performance of bilingual
and synonym information in the f1rst two experlments is
incompatible with the separate store hypothe51s.' In add1t10n
the similar performance of the synonym information and the
mixed language information in experiment III challenges theA
position that the inferior performance of bilingual informa-

“tion is due to the relative difficulty in discriminating bet-

ween language tags ati%ﬁme of recall.

An alternative interpretation is the"leveis of proceséing
model. The ma1n emphasis in this approach is that various
features are extracted from a stimulus through serial stages
of analysis, with the graphemic the earliest stage and the
semantic, the last. Processing is influenced by task demands ,

familiarity or novelty of stimulus materials and the type of

[

expected retention test.

-



_One implication of this position is that a form of
-

\

-

coding may be selected to suit the task eituation and the
event of presentation itself is coded as an episode.
Therefore in the third Experiment prjects focused on the
task demands of the_situation rather than on any features in
the lists, resulting in inferior performance for the three

kinds of lists on the unexpected recall test.

‘A second implication is that elaboration encoding
makes material more,dis@&ﬁctive from other material so that
it is more easily retrieved (Craik & Tulving, 1975). Ela-
boration encoding enables the subject to retrieve the to-be-
recalled item by providing enough features or’ attributes to
d15t1ngu15h it from other related but not to-be recalled items.
In addition, items may not only D?_elaborated by belng

coded in terms of a/xqmber of J;t
K4 .~A’

extract, they may Hls6 be elaﬁorated by features being addec

butes which the subjects

to them. Therefore, in a testlng situation where few
features need be noted little t1me is taken up at storage -

and retrieval 51nce little transformation of the mater1a1 has

to occur. On the other hand, in a situation jﬁere the stimulus
materials are novel, more transformatioﬁstake place leading -

to better retention since the emphasis is on the quaiitat}ve na-
ture of processing rather than the quantitative nature, of pro-

cessing. In Experiment I, subjects were required to match

featufes between:1lists for both the synonym and bilingual

/



condition, leading to slower\acquisition and better retention
for this information. In the second experiment few transfor?
mations were required since the crucial features were included
within the list resﬁlting in rapid acquisition and the same

amount of retention.as the unrelated unilingual condition.

However; fhe leQels of processing modei has some weak-"

‘ nesses. Herfiott‘(1974) maintains that the levels of coding
analogy does not necéssarily imply an invariable fiqu order of
coding from less deeﬁ; physical, to/deepér semantic forms. Rather,
auform offcoding may be~$e1écted to suit the{task\situation.

Depth of coding, moreover, may be treateg in‘terms of number

of different forms of cméing employed in a task.as well as

in terms of th~ form of coding employed. According to Kolers
(1975) semanti.ally based theories of péféeption énd memory
usually propose hierarchical organization. of information Jand .
in this view the mind is full-of knowledge of objects, coﬁtepts,“
ideas, and images which are sorted compared and coded. |
Kolers (1975) howéveé maintains thgt tﬁe minﬁ can"also be - °

viewed as procedure? operat%on ;nd ;ctivity; and knowledge .

is expressed by the‘way the mind has learned to-sort, 6rgaﬁize
;Land énaiyze. One implication of this position is that the

reason subjects performed bettér with’biliﬁgual material in

the lést experiment is due to the fact that they are aware

of the tranélation processes used.. That is, the form of

coding most suitable for a bilingual situation is a
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!
translation and thus subjects recall not qnly the meaning of

many of the words} they also recall the operation necessary

to retrieve fhe_jtems, in this instance, a translation.

In conclusion, thé reSU1ts‘of the three experiments
do not favour a separate store hypotheses; instead the retention
of language information rather than being-qualitatively
different from the retention of other features seems .to be ,
character1zed 1n ‘the same way- by the conceptua] structures.
Perhaps, it wou{d be more fru1tfu1 to perceive bilingual 1nfor-

- mation as analogous to synonym information and to research

bilingual information processing from this position.

| In\addition,‘eertaih'operations i.e. translation org:~
cesses may function in a oanner which facilitateo the organiza-
tion, retention and retrieval of bilingual information. Simi-
lar operations may be present in synonyn information, however,

since these operations are not practiced they'are not evident. Gﬂisﬂ;g

‘.
i ' r«

If, as Schank (1973) maintains, there exisis a conceptual base 1nto
which-utterances'in natural’ lanquage are mapped during understanding,
then thé‘better performance on the bilinqual lists may be due to a
better understanding of the trans]ation operations Un the other hand,
the poorer performance on ;he synonym 1ists. couls eccoooted for by
a lack of understand1ng of - tne operations involve: n the mastery of.
these lists, so that the concepts underlyiny .his-process requlre more'
processing or practice before mapping .can-occur. ‘ '

& -t
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' ;jfstit(§%~,‘ - An ¢"ternative approach that might c]érify these issues would

‘”\Be\toﬁﬁaVe subjects 1earn some mater1a] in paragraph fonn and in the

(TR T A L
i P

e

pérﬂumntal cond1t10ns have them learn the same material either as

‘trans]at1on or a paraphrase of the original material. If operations
4\‘
Jare"more crucial than repetitions for understand1nq, then both

ST

ﬂexpgﬁgmenta1 cond1t1ons should show better retention than a control

NS
condition in.which subjects Just practised the same mater1a1 Such

resu]ts would 1mp]y that in second 1anguage 1earn1ng situations repe—

tition does: not ensure mastery of the concepts On the  contrary, pro-

Il
i

. viding the;materwal and its translation requires more processing and = = . .

therefore seems to Jead to better understanding.
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APPENDIX 1

Materials prepared for Experiment 1
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I
Synonym and B111ngLal Lists
List ! List 2 ~
Synonyms Words Translations Synpnyms Words Translations
monarch king roi purchase buy acheter
woods forest forét ailment illness  maladie
parcel package paquet eliminate remove enlever
tradition custom coutume obligation duty devoir
pair couple couple naked nude nu .
loyal faithful fidéle assist help aider
concealed hidden caché writer author " auteur
garment clothing vétement ~ shove push pousser
student  pupil éléve legend tale conte
embrace kiss baiser: wreck destroy détruire
castle .palacc  palais infant baby bébé
reply 4; answer Téponse captive _ prisoner prisonnier
rug carpet tapis unfinished incomplete incomplet
amusing funny drdle thief robber voleur
small little petit bunny rabbit’ lapin
démon devil diable extend lengthen allonger
empire . kingdom royaume liberal generous généreux
comrad friend ami, prophecy predict prédire
unsafe dangerous dangereux leasge - rent louer
haven shelter abri sleek smooth tisse
scarlet red rouge ideal perfect parfait
- gem jewel bijou perill danger danger
frail fragile fragile remote isolated isolé !
éhastlse punish punir seaman sailor matelot ‘
p1ck choose choisir wretched miserable miserable



Synonyms

tranquil .
fix

center
cushion
prudent
ancient
“cdmclusion
merit

satisfactory

facile
‘penny

bog
overcome
mutter
comfort
border
‘container
possess
error
observe . .
relish
grasp
noble
coarse
dim

Synonym and Bilineual Lists

List 3

Wor'!s

quiet
repair
middle
pillow
discreet

old

end
deserve
acceptable
easy
cent
swamp
conquer
murmur
soothe
edge
vessel
have
mistake ’
notice
enjoy
seize . |
gallant
rough
pale

péle

List 4

Translations Synonyﬁs Words Translations
tranquille battle war guerre
réparer present gift cadeau
milieu . bother disturb déranger
oreiller good-looking handsorie beau
discret story novel roman

vieux barrister lawyer avocat

fin ‘depart leave partir
mériter idea thought pensée
acceptable remember recall rappel
facile recreation pastime passe-temps
sou - vanish disappear disparaitre
marais preser—» protect protéger
conquérir connec. join joindre
rrmure . broad wide large
soulager mix stir mélanger
bord ' pistol revolver revolver
vaisseau holy sacred . sacré

avoir pasture -meadow pré

faute ocean sea mer
remarquer shout yell crier
. jouir journey voyage voyage ™~ ,
saisir shook trembled trembler . ..
gallant Artist painter peintre
rude ready - ‘prepared préparé

pathetic sad triste




English -
wedding

sister
feather
thunder
hammer
corner
orchard

leather.

widow
hunter
wisdom
honey
whistle
perfume
farmer
basket
anger
sugar
butter
island
forget
butcher
chapter
powder
button

4

Unilingual English and French Lists

Vg

French

noce
soeur

-plume

tonnerre
marteau
coin
verger
cuir

. veuve

chasseur
sagesse
miel
siffler
parfum
fermier

'panier

colére
sucre
beurre
isle
oublier

boucher -

chapitre
poudre -
bouton

¢

English

coffeé -

garden = -~

evening -
elbow -
~circle -

spider a
ribbon -
ticket /-
merchant / -
nothing -
body -
arrow - -
shepherd -
today -

" pocket -
window -

pepper -
summer -
city -
husband -
shiver -
needle -
room - -~
turkey -

soldier -

)

80

French

café
jardin
soirée
coude
cercle
araignée
ruban
billet
marchand
rien
corps
fléche
berger
aujourd'hui
poche
fenétre
poivre
Eté
ville

mari

frisson
aiguille
chambre
dinde
soldat
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APPENDIX 2

Instructions for Experiment I

In this experiment you will hear different lists
of words repeated five times. The words are very qrdinary,
for example, dog, cabin, ocean. You will hear a unilinguai
French list, a unilingual English list, a bilingual list and
a synonymnlist. Each list has 25 words and will be presented

in a new order in each of the five times. . You will hear 6 lists

1
in all.

Fifst,"you will hear a bilingual list(or synonym
list). .The 1ist will be presented in English. You-are to listen
attentively to the list. After you haée heard the list pick
up your pencils and write down as many Vords_aslyou can remember
in any order. Put ybur pencils down. Then I will play the
same list of words again buf tﬁis time they will be in French
and in a different order. You are to 1i;ten attentively to
‘the list. After you have heard the list pick up your pencils
and write down as mahy words as you cén remember in any o
order and in eitherllanguage. This procedure will be repeated

3 more times. after,which I will present you with a different

-

. . e N
kind of list. Any questions?

] ' v

AN




Appendix 3

'ANOVA Summary Tablc. for Group Differences in Recall
in Experiment 1. ‘A1l Xists, all trials and all- lists,

“trial 5
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APPENDIX 3.1

ANOVA Summary Table for Group Differences, all trials

Y

SOURCE SS  DF - MS F P.
TOTAL | 13163.788  1079.  12.200
BETWEEN 4940.463  53. 93.216
A (GROUPS) 2.356 1. . 2.356 0.0248 0.8755 -
ERROR (S/A) 4938.107 52, 94.964 |
WITHIN 8223.325  1026. 8.015 -
. B (LIST} . 825.781 3. 275.260 29.4913  0.0***
& AB ' 285.002 - 3. 95.001 10.1784  0.0000"**
. ERROR . 71456.042  156.  9.334 ‘ .
D (TRIALS) . 3135.466 4. 783.867 235.3522  0.0***
AD R WY 4, 0.804 0.2414  0.9146
ERROR | 692.767 . 208. 3.331 |
BD| - 449,652 12.  37.471 17.8112  0.0***,
ABD T 62.635 12. 5.220 2.4810 - -0.0035 |

ERROR 1312.763  624. 2.104

AL
”

.

e R TR
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ANOVA Sumﬁary Table for Group Differ

y

APPENDIX 3.2

ences, Trial 5 only

ERROR

724

" SOURCE SS DF- MS. F P
TOTAL 2754.940  215. 12.814
BETWEEN 1486.065  53. 28.039
A (GROUPS) 1.603 . 1. 1.603 0.0561 \ 0.8136
ERROR 1484.462  52. 28.547
WITHIN 1268.875 162 7.833
D (TRIALS) 470 .347 3. 156.782  33.7613 o***
AD 74 ;086 3. 24.695  5.3179  0.0016
442 156. 4.644




APPENDIX 4 N

ANOVA Summary Tables for Acquisition in Recall in

Experiment I’ ~ All list, all trials.’
List Effects, Trial Effects
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APPENDIX 4.1

¢

ANOVA Summary Table for Main Effects of Lists. All Trials

SOURCE . SS DF MS F P,
T (TRIALS) 3135.5 4 - 783.87

L (LISTS) 825.78 3 275.26

TL : 449,65 12 . 37.471

S : 4940 5 53 93.216

TS 695.98 212 3.2829

Ls . ‘ 1741.0 159 10.950

TLS ‘ ' 1375.4 636 2.1626

TOTAL , 13164. 1079

F-VALUES AND PROBRﬁLITIES FOR SPECIFIED TEST

T (TRIALS) 3135.5 ' 4 ' 783.87 238.7695 0.0000****
ERROR & . 695.98 212 3.2829 o

TS ' - |

L (LISTS) , 825.78 3 275.26 - 25¢1380 0.0000%**

* ERROR- 1741.0 159 10.950 - C

TL | 449.65 12 37.471 17.327Q) 0.0000*** .
ERROR 1375.4 636 2.1626

TLS ' )

T - 3135.5 4 .,  783.87 207.0476 0.0000%**
L ' 825.78 3 275.26  72.7061 0.0000***.
L 449.65 12 37.471 9.8975. 0.0000*** =
ERROR 3812.4 1007 3. 71859

TS+LS+TLS ‘ .

*** p & .001 B
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APPENDIX 4.2
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ANOVA Summary Table for Main Effects of Lists, Trial 5

SOURCE SS DF MS F P
L (LISTS) . 470.35 156.78
S (SUBJECTS) . 1486.1 . 28.039
LS 798.53 59 5.0222
2754.9 215 ‘ ,

TOTAL

TESTS

F-VALUES AND PROBABILITIES FOR SPECIFIED"

470.35 , 3.

L (LISTS)
ERROR - 798.53 159
LS

*** p . 001

156.

5.

78 31.2179 0.0000 ***
0222

~
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APPENDIX 5 : ‘
ANOVA Summary Table for Recall on Trial S and Delayed Recall
%

" Interactions
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‘ APPENDIX 5.

-

ANOVA Summary Table for Recall on Trial 5 and Delayed Recall
J K

' Interactions

SOURCE SS DF MS' F P

TOTAL 7782.444 375 20.753

'BETWEEN 2311.632 46  50.253
A (GROUPS) 35.142 1. 35.142 0.6947 0.4090
ERROR . 2276.489/ 45. 50.589 -

WITHIN . .5470.813 . 329. 16.629
B (LISTS) 560.029 3. 186.676 22.5480. 0.0000 ***
AB 111.860 3.. 37.287 4.507%7 0.0048
ERROR 1117.673  135. 8.279
D (DAYS) \ 2617.191 - 1. 2617.191 375.8288 0.0000 ***
AD §.001 1. 0.001 0.0001 ~
ERROR 313.370 © 45 6.964
BD o 225.745 3. -75.248 19.6836 0.0000 ***
ABD : 8.854 3. 2.951 0.7720 0.5116

ERROR . 516.089 135. 3.823

*** p ¢ .001
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APPENDIX 6

Duncan's Multiple Rgnge Comparisons between

Ordered Means, Experimentlr, Trial 5; Trial 5 and Delayed

ﬁecall
Setess
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APPENDIX 6.1

Duncan's Multiple Range Comparisons betwe¢en Ordered Means.

Trial 5 ‘ ' \

Ordered Means

Synorym Bilingual | Unilingual Unilingual

9.

‘ Lists Lists French ~ English
Means 8.3 9.3 . 9.9 1047
8.3 - 1.0 1 1.6 2.4,
6.3 ) : - _ .6 1.4

G 8
10.7 4 _ -

T= 2 3 4
q(r,135) S P 3.36 | 3.69
Synonym _  Bilingual Unilingual - Unilingual
Lists Lists French English
Means 8.3 9.3 | N 9.9 - 10,7
8.3 S e . | .
9.3 o * *
9.9 | * o *
2
10.7 o . -
p<.05
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APPENDIX 6.2

r

Duncan's Multiple Rangé Comparisons between Ordered Means:
S Trial 5 gd Delayed Recall

Synonym Bilingual Unilingual Uniiingual
’ English French"
3.6 3.9 6.0 7.4
3.6 - : 3 2.4 3.8 )
3.9 Co- 2.1 e 3.5
6.0 s 1.4
7.4 | -
T= 2 3 4
q(r,135) | 3.7 4.2 4.5
Synonym Bilingual Unilingual Unilingual '
o English French
, 3.5 3.9 6.0 . 7.4
3.5 T . )
*

3.9 - .*




APPENDIX 7

Materials prepared for Experiment 11
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Word Lists Used in Experiment

B

Bilingual Lists

tapis

List 1 List 2
duty writer
happy - dangerous
nude kingdom
disappear hidden
collect vessel
bucket-: rough
mix . surprise
movie Tent
event | incomplete
particle smooth
push - swamp
clothing predict
repair lengthen
devoir jewel
heureux prisoner
nu incomplet
disparaitre louer
collectionner surprise
seau rude
mélanger vaisseau
événement caché
particule royaume
pousser dangereux
vétement prisonnier
réparer bijou
carpet allonger
" buy g auteur
cinema "prédire
acheter marais
lisse

¥
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B

Word Lists Used in Exﬁerimeht I1

Unilingual Unrelated Word Lists

List 1 . g o o

wedding
sister
feather .
thunder
“hammer
corner
orclvard
leather
widow
hunter™
wisdom
honey
whistle
perfume
farmer
basket
anger
‘sugar
butter

" island
forget
butchergys
chapter
powder.
button
mischief
leather
guilty
squirrel
yellow

s

‘List 2

. coffee

garden
evening
elbow
circle
spider
ribbon
ticket
merchant

mnothing

body
arrow
shepherd
today
pocket

"window

pepper :
summer .
city

husband

shiver

needle \ ,
Toom

turkey

soldier

cannon
silver

velvet
column <



List 1

duty
film
happy
incident
speck =
nude
shove
revolve
disappear
garment
collect
fix
bucket
stir
obligation
movie |
cheerful
event
particle
naked
push
rotate
vanish
clothing
gather
repair
pail
‘mix

Tug
carpet

+

Synonym

Word Lists Used in Experiment II

=<

List 2

coarse
shook
writer
dangerous
amaze
lease
cargo
unfinished
enlist
defect
swamp
kingdom
error
hidden
vessel
rough
trembled
author.
unsafe
surprise
rent
freight
incomplete
enroll
fault

bog

empire
mistake
concealed
container .

4 N
/ o

96



APPENDIX 8

Instructions tor Experiment’ II \\\

-~

In this experiment you will hear 2 different lists
of'worQ§ Tepeated five times. The words ere very ord;hary,
for example, dog, cabln, ocean. ;You will hear 2 unilingual
English’ 115ts and 2 b111ngual 1lsts (or 2 synonym llStS)
Each list has 30 words and will be presented in a new order
in each of the five times. .You will hear 4 lists in all.

7

- First, you will hear oebilingual‘list (or a synonym .
list). Half of the words will be in English words. You °
’w}ll hear 15 words and 15 tranSlations However the words w111
be mixed within: the list so that .you do not hear 15 English
words and then 15 French words. You are to listen attentively
to the list., After you have heard the list p1ck up your
pencils and write down as many words as you can remember 1n'
vany order. Then, put your pencils down and I w111 play the same
list of words again but this time they will be in a new order
You are to listen attentively to the list. - After inar1ng the
flist,pick up your pencils and write down as many words-—-as you
can remember in any order. ‘This procedure‘wili be\repeated

X - .

3 more times a?ter whioh'I,will presenf you.with a different

kind of 1list. Any questions?



98

¢ .
APPENDIX 9.

ANOVA Summary. Tables for Multi-Trial Free Recall

.Trials 1-5 - Experiment II Biliﬁgual, Synonym Bnd
‘ ‘ , <

Unrelated Unilingual Lists

Main Effects for Trials and Lists
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APPENDIX 9.1

ANOVA Summary Table for Group I:

N
Biiingual Lists and Unrelated Unilingual Lists

Main Effects of Trials and Lists
! ]

SOURCE SS {, DF MS . F P
T (TRIALS) 2487.9 4 621.96

L (LISTS) 1191.5 1 1191.5

- TL - : 27.224 4 - 6.8060

S N 1227.0° 22 55.773

TS 255.20 . 88 2.9000

LS 272.94 22. 12.407

TLS 178.93 88 - 2.0332

TOTAL ‘ 5640.7 229

F-VALUES AND PROBABILITIES FOR SPECIFIED TESTS
| 621.96 174.1690 0.0000***

T ‘ . 2487.9 4 ,

L 1191.5 1 1191.5 333.6650 0.0000***
TL 27.224 4 6.8060 1.9059 0.1109
ERROR j 707.06 198 3.5710 o

LS+ TS+LTS B :

THExp <001
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APPENDIX 9.2
ANOVA Summary Table for Group II: Synonym Lists and
. Unrelated Unilingual Lists
P Main Effects for Trials and Lists
SOURCE  ss DF MS F P
—_— ' | .
T(TRIALS) 945.91 4 236.48 ,
L (LISTS) 26.133 1 26.133
TL 50.672 4 12.668 7
S 628.90 26 24.188
TS . 201.14 104 ' 1.9340°
LS 182.47 26 7.0179 '
TLS 96.478 104 . 0.92767 (4l
TQTAL 2131.7 269 e y
F-VALUES AND PROBABILITIES FOR SPECIFIED TESTS .
T (TRIALS) 945.91 4 236.48 115.2636 0.0000***
L (LISTS) - 26.133 1 26.133 12.7378 0.0004***
TL 50.672 4 12.668 6.1746 0.0001***
ERROR 480.08 234 2.0516 '

LS+TS+LTS

i

**4n <. 001

;
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APPENDIX 9.3

ANOVA Summary Table for.Croup ITI:
Synonym Lists and Unrelated Unilingual Lists

Main Effects for Trials and Lists

SOURCE S DF MS F P
T (TRIALS) 3257.4 4 814.36

L (LISTS) 1224.0 1 1224.0

TL 93.391 4 23.348

S 1890.4 37 51.092

TS 392.07 148 2.6492

LS 16649 37 4.4997

TLS ' 250.61 148 1.6933

TOTAL 7274.4 379

. . - ' X
F-VALUES AND PROBABILITIES FOR SPECIFIED ' STS

hY
N\

T : \ 3257.4 4 814.36 . 335.1331 0.0000***
L , 1224.0 1 1224.0 503.7183 0.0000***
TL 93.391 -4 - 23.348 9.6083 0.0000***
ERROR 809.17 333 2.4299 )
LS TS LTS ' -

*¥rp g 001
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" APPENDIX 10

ANOVA Summary Tables for Interaction Between Trial 5 and

Delayed RécallQ Experiment II, Bilingual, Synonym and

Unrelated Unilingual Lists
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APPENDIX 10.1

ANOVA Summary Table for Interaction Between Trlal 5 and

Delayed Recall Group I : Bilingual and Unrelated Unlllngual

Lists
SOURCE SS DF MS \ F P
L (LISTS) 486.22 | 486.22
S (SUBJECTS) 590.90 22 26.859
LS 136.97 22 6.2258 .
T (TRIALS) 3222.6 1 ) 3222.6
LT 6.5245 1 - 6.5245
ST o 123.58 22 5.6171
LST 44.163 22 2.0074
TOTAL ] 4611.0 9

F-VALUES- AND PROBABILITIES F SPECIFIED TESTS

T(TRIALS) - 3222.6 1 3222.6 = 698.0239 0.0000***<
L - 486.22 , 1 486.22. 105.3162 0.0000***
TL 6.5245 I 6.5245 1.4132 0.2388
ERROR 304.71 66 4.6168 ’

LS TS LTS ; '

v **r.p e 001
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APPENDIX 10. 2

ANOVA Summary Table for Interaction Between Trial 5 and

Delayed Recall. Group II, Synonym and Unrelated Unilingual *

Lists Y

" SOURCE Ss - DF =~ MS F ~ P
L (LISTS) 68.481 1 68.481
S (SUBJECTS) 414.77 26 15.953
LS 105.77 26 4.0680
T (TRIALS) . 1020.6, 1 1020.6
LT . 5.3333 1 5.3333
ST 82.907 26 3.1887
LST 38.167 26 1.4679
TOTAL 1736.0 107 '

Iy

F-VALUES "AND PROBABILITIES FOR SPECIFIED TESTS

T 1020.6 - 1 1020.6 350.9316 0.0000***
L - 168.481 1 68.481 23.5474  0.0000***
TL '5.3333 1 5.3333  1.8339  0.1796
ERROR < 226.84 78 2.9082

LS+TS+LTS |

**ap L 001
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~ APPENDIX 10.3

ANOVA Summary Table for Inter;éiioﬁ Between Trials and Dela}ed

\

Recall Grohp ITI: \Synonym an& Uhrelated Unilingual Lists
. T

=
SOURCE ss DF MS| F ' p
'S (SUBJECTS)  &£1.36 37 . 23.280,
L (LISTS) 987.87 1 987.87
SL 218.44 37 5.9038 -
D (DAYS) 3617.2 1 - 3617.2
SD 159.06 37 4.2989
LD 0.27794 1 ©0.27794
SLD 61.785 37 1.6699
TOTAL 5906.0 151 :

|
F-VALUES AND PROBABILITIES FOR SPECIFIED TESTg

L
D

LD
ERROR

‘LS LD LSD

* %k
P

<

~987.87 1
3617.2 1
0.27794 1
280.50 7

5

.001

987.87 264.1313 0.0000***
3617.2 967.1631 0.0000***
0.27794 0.0743 + 0.7859
3.7401
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APPENDIX 11.

Test Materials for Experiment III

S



List 1

fidvre
chimney
battle
Soeur
freely
disturb
endormi
cerise
préter
procure
atteindre
author
repeat
ciel
valley

~ prisonnier

defend
aiguille
madam
create

List 2

servant
castle
failure
palais
triumph
blessing
remplacer
huitre -
méchant
condemn
chapelle
weakness
legend
jouir
allow
bijou’
awake

.douche.

robber

Unrelated Mixed language - List

.tapis

fountain
éviter
accuser
bonbon
peaceful
manche

. vide

suffer

-envie

beauty
rapid’
faim
gracieux
offer

_extréme

verger
stolen
tonneau
perceive

bitter
oisif
porror

" roman

parfum
col
victim
thédtre
expliquer
sentence
maladie
contrast
handsome
noble
pomme
lady
bébé
punir
proceed
diable

rester

noce -

‘upset

eagle

ravissant

copy

fou

carry ) -
conceal '
résoudre -

learning

presser

aware ' .
.bas T
colére

slumber

imposer

"shaken

kitten

owner

4]

adopt}
insulter
‘survivre
shallow
kindness
sagesse
cotton
montagne
bottom -
oven
paturage
review
berger
regard
chanceler
opéra
twinkle
déclarer
écho
disguise
affair



List 3

tigre
fameux
failure
freely
poudre
blessing
p lume
procure
treasure
pupil
destroy
douche
oisif
éviter
ugly
conclude
riches
accuser
collar
bitter

List 4

endormi
preserve
rocky
huitre
stable
méchant
monkey
awake
create
horror
miroir
écrivain
jugement
allow
valley
blossom
joueur
arrow
basket
suggérer

o

-~ learning

contrast
veuve
expliquer
forét
ancien
funeral
doigt
offer
extréme
lady
proceed
préserver
rester

_ powder

survivre

_ adopt

singe
trésor
paturage

peaceful
princess
manche
avis-
envie
noble
gracious
punir
charming
séparer
tiger
famous
tonneau
rocheuses
contrast
étable
feather
ravissant

"fou

ancient

détruire

., shallow

writer
judgement
bas
chanceler
opéra
player
fléche
panier
€cho
montagne
widow
advice
'regard

. funérailles

tonnerre
separate
conceal
owner

glave
presser
mirror
upset
kindness
laide

conclure '

richesses
cotton
imposer
déclarer-

apprentissage

princesse
review
aware
forest
traltre
charmant
oven
finger

108
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APPENDIX

m

Syﬁbnym Lists

List 1~
ailment sickness
bother - disturb
repair fix
assign . allocate
sacred holy;
fatal deadly
meadow . pasture
secured obtained
motor engine
hurry hasten
rash reckless
modify alter
journey voyage
sea ocean
connect join
trembled shook
revolver pistol
kiss embrace
stir mix
pail - bucket
ready prepared
"woods forest
broad wide
appropriate suitable

. protect preserve
disappear vanish
speck particle
purchase ‘Buy
artist painter
shout yell 7

List 2

bind
empire.
hidden
collect
palace
acceptable
cargo
grasp
coarse
attempt
slender
acquire
confuse

dangerous

missing
confine!
haven .
film
powerless
cushion
surrendeTr
expensive
argue
cordial -
squeak
revolve
enlist
hunt
clatter

garment '

fasten
kingdom
concealed
gather
castle

satisfactory

freight
seize
rough
try

slim
gain.
confound
unsafe
absent
restrict
shelter
movie-
helpless
pillow
submit
costly
debate
friendlx
creak
rotate
enroll
pursue
rattle -
clothing

~
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swamp
devil - |
package
foolish
naked
vessel-
brutal
overcome
shove
locate
mutter
.charming
kingdom
legend

" soothe
destroy
amaze
infant
prisoner
clumsy
drowsy
student
“ prosper
unfinished
thief
edge
fault
complain
evil
enlarge

Synonym Lists

4

bog
demon

.parcel

silly
nude .
container
savage
conquer
push
situate

‘murmur -

delightful
empire
tale
comfort
wreck
surprise
baby
captive
awkward
sleepy
pupil
flourish
incomplete
robber
brink
defect
grumble
wicked
expand-

¢

Lis} 4

glitter
nervous
endless
loyal
attach
extend
pastime
lumber
slope
upright
liberal
bleak
stormy
carpet
error
miserable
baggage
predict
rent
authot

. steek

observe
peril
tradition
seaman . .
reply
perfect

. fat

cask
isolated

.2

sparkle

. anxious

unlimited
faithful
affix
lengthen
recreation
timber
incline
vertical
generous
barren
turbulent
rug B
mistake
wretched
luggage -
prophecy
lease
writer -
smooth
watch
danger
custom
sailor
answer

" ideal
. obese

barrel
remote

110



tigre
fameux
preservg
rocky
poudre

.stable

plume
monkey
treasure
pupil

. destroy

miroir

écrivain
jugement

ugly

conclure

riches
Joucur
arrow

basket

hunter
beggar

- faute
- geler
. élbow

cannot

‘lazy

frisson

merchant

pocket
royaume
chapitre
lily
repair
canal
araignée
artists
faithful
lemon

[ cercle

v

B

APPENDIX

List 1
learning
princess
veuve
avis
forét
ancien
funeral
doigt
charming
séparer
tiger -
famous
préserver
rocheuses

.-powder
. étable

feather

'singe

trésor

*éleéve

List 2
lapiﬁ

- billet

angle
belief
partner
cradle
€change
finir
miel

., hammer
.Chasseur

mendiant
frozen

‘mistake

coude

paresseux
‘shiver
" canoe --

marchand .
poche

\

-

T —

Bilingual Translation Lists

«r

#

11

" détruire

mirror
writer
ju1§ement
laide ’
conclude
richesses
player
fléche
panier
apprentissage :
princesse
widow
advice.
forest
ancient
funérailles
charmant
separate

finger

kingdom

.chapter

lys
réparer

channel

spider

- artist (f)

fidéle ,
citron
rabbit
ticket
circle
angle (f)
croyance
partenaire
berceau
exchange -
finish
hohey
marteau



colis «
kKitchen
suffer
guilty
ruban
vertu
feeble
conquéte
velvet
hgdden
butter
lawyer
honnéte
maitre
squirrel
- lucky
vaisseau
réjouijr
yelloﬁ
neglect

servant
Chimney~
bataille
sister

triomphe -

remplacer
cherry
borrow
condamner
author
chapelle
heaven
bijou
aiguille
battle
robber
tapis
fountain
triumph
roman

o -

List 3
lion
cuisine

. souffrir

coupable

. garden
prayer

Silence
divine
faible
velours
caché
beurre
invent
avocat
funny
écureuil
farmer
bouton
master
événement

List 4
parfum

bonbon-
Teplace

.condemn

théitre
empty
chapel
sentence
jéwel
needle
maladie -
beauté

. carpet

faim
novel
pomme
fontaine
bébeé.
perfume
candy

honest
vessel
chanceux
jaune
rejoice
jardin
négliger
button
priére .

‘divine

event
inventer
drdle
fermier
parcel
ribbon
lion.
silence
virtue
conquest

verger
théitre
vide
phrase -
devil
sickness

beauty -

servant .
hungry
cheminée
apple
baby
soeur
cerise
orchard
empty
auteur

emprunter

diable
ciql -

o

112
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APPENDIX 12
i

Instructions for Experiment III

'I. Expected Recall Imstmuctions

o " In this experiment, you are going to hear 4 lists
of words. Each list is made up of 60 randomly chosen com-

mon words,vhaif of which will be iq English and half of which
N

“will be in French (or half will be synonyms of translations).

Following .the presentation of the list you will be required
to perform a multiplication task, after which you are to
write down in any order as many words as you can remember

from the list you just heard. Any qﬁéstions?

II. 'Expected_Recognition Instructions

b You are now going to hear a second list of words,
just like the wovrds you heard in the fir;t list. We will
follow the same procedure as previously except -this time
yoﬁ will be‘reQQired to do a recognition test rather than a

recall test.: You will see a pair of words like this; one of

the words will be on the list you just heard. You are to circle

the one ‘from the list, if you don't know , guess, but make

sure you circle one member of the pair . Any questions?

T~

III. Unexpected Recall «

The instructions are the same as the recognition
¢ ' 5 '

instructions except for the following changes:

2
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!

-

I- .. d of a recognition test, I want you to write
. down in any order., without guessing, all the .ords you can

remember frc the list you just heard. Please begin.



APPENDIX 13-.1

ANOVA Summary Table for Recall Group I

Mixed Language Lists

115

* Kk k ‘
p

.001

SOURCE 'SS DE MS F o p

T (TRIALS) 305. 36 2 152.68

S (SUBJECTS) 285.29 29 9.8375

TS 287.98 58 4.9651
TOTAL 878.62 89

F-VALUES AND' PROBABILITIES FOR SPECIFIED TESTS

T, . 305. 36 2 152.68 * 30.7500 0.0000***
S 285.29 29 9.8375 1.9813 0.0135*

* ERROR '297.98. 58 - 4.9651 -
TS
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APPENDIX 13.2 .

ANOVA Summary Table for Group II - Synonym Lists »

4.

SOURCE 88 DF MS F P
T (TRIALS) 131.24 2 65.618 _
S , 577.84 40 14.446 ‘
TS 583.43 80 . 7.2929 ‘

TOTAL 1292.5 -122

I VALUES AND PROBABILITIES FOR SPECIFIED TESTS
- - FER .

T 131.24 2 65.618 8.9975 0.0003***
S 577.84 40 14.446 1.9808 0.0048**
ERROR : 583.43 80 7.2929
TS
v
s
***p 001
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APPENDIX 13.3

~ ANOVA Summary Table for Recall Group III - Bilingual
I

Translations .
SOURCE ~sS DF MS F P
T (TRIALS) 1122.3 - 2 561.14
S \ 1114.4 28 39.800
TS 631.06 56 11.269
TOTAL . 2867.7 86
F-VALUES AND PROBABILITIES FOR SPECIFIED TESTS |
T - 1122.3 -2 ~ 561.14 49.7953 0.0000***
S . 1114.4 28  39.800 3.5318  0.0000***
ERROR © 631.06 56 11.269 .
TS .

&

*Y**p .001
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Duncan's Multiple Comparisons between Ordered Means: Group I;

\ 3
APPENDIX 14.1

. between lists

List Positions <
\ R 1
\ ,_
4.1, 7.4 ;8.4
4.1 - 3.3 4.3
7.4 - 1.0
8.4 -
T~ 2 3
a(2,58) 2.82 3.37
List Positions
3 4 1
|
{ ) .
4.1 7.4 8.4
4.1 * *
7.4 i
8.4
* p .05

118



Duncan's Multiple Ran

APPENDIX 14.2

ge Comparisons Between Ordered Means:

Group II;

Between Lists

List Positions

3 4 1
5.1 6.8 7.6
5.1 - 1. 2.5
6.8 - .8
7.6 -1
T = 02 '3
q(r,80) . 2.82 3.37
List Positions
; 3 P 1
5.1 6.8 7.6
5.1 * _—
6.8 . -
7.6
@

119
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APPENDIX 14.3

Dnc.n's Multiple Comparisons between Ordered Means: Group III;
~ Between Lists -

List Position

; 4 1
10.8 16.2

7.4 3.4 " 8.8
10.8 - ss 5.4
16.2 | -

| o 2.82 3.37
q(r,56)

3 4 1
7.4 10.8 16.2 -
“\(/’.

7.4 * ’ *
10.8 *
16.2




ANOVA Summary Table List X Group Interaction

APPENDIX 15

|

121

-
SOURCE, SS . DF MS F ‘P
A '(Groups) 1577.332 2, 788.666 38.686 0.001
© S-Within '1977.457 97. 20.386
B 1304.241 " 2. - 652.121 84.199 0.001

AB _ 390.175 4. 1 97.544 12.594 0.001
BS-Within 1502.531  194. 7.745

***p 001
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! JAPPENDIX 16
* : o
Duncan's Multiple Comparison between ordered means; Lists X Group
Y Interaction; List 1
Synonym - Mixed - Bilingual
Language ' Translation
3.3 3.4 " 7.8
3.3 a 1 4.5
3.4 . C - ‘ 4.4
7.8 | ' | -
T- 2 3
qcr,194) » 2.8 3,'36
Synonym Mixed ~ Bilingual
7 Language Translation
3.3 3.4 7.8
3.3 - - *
3.4 *
7.8

*p {.05
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APPENDIX 17.1

_—

ANOVA Summary Table for Recall; _List 1

Analysis of Variance

<

SQURCE DE SS MS F(RATIO) 'F PROB.
Between Groups 2 1416.7227 708.3613 49.801  0.000 ***
Within Groups 97 1379.7187 14.2239 |

TOTAL 99* = 2796.4414-

s p <001



APPENDIX 17.2

ANOVA Summary Tables Between Groups, List 3 -

124

p'

SOURCE . DF . Ss M F
Between Groups . "2 '177.9868  88.9634 8.850  0.000%**
Within Groups - 97 © 975.0637  10.0522

TOTAL 99 1182 9905

*n < .001



APPENDIX 17.3

ANOVA Summary Table Between Groups, List IV

125

SOURCE- . . DF .  SS M F’ P
Between groups . 2 - 294.7969 147.3984 - 12.707 0.000***
Within groups 97 ©1125.2070 11.6001

" TOTAL 99 . 1420.0039

**ep & .001

s Gl



APPENDIX 18.1

Duncan s Mutliple Range Comparisons Between Ordered Means Between

Groups; List 1, Expected Recall

126

Synonym Mixed Bilingual
. Language Translation
7.6 8.4 16.2
7.6 - .8 8.6
8.4 - 7.8
16.2 -
- 2 3
q(r,97) . ‘ 2.81 2.96
. N . . i n ‘
. Synonym ‘Mixed " Bilingual
Language Translation
7.6 8.4 16.2
: A
74.6 “ - *
8.4 F *
16.2 .
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APPENDIX 18.2

! iple risons Between Ordered : _Between
Groups; List 3, Unexpected Recall

Mixed Language Synonym Bilingual
: Translation &

4.1 - 1.0. 7.4
i - !" "
5.1 S . - . 6.6
714 " -
r = | 2 - 3

a(r,97). 2.81 2.96

Mixed iY:alm;u;age‘ Synonymﬂ“\\ Bilingual

Translation
4.1 5.1 7.4'
)
4.1 - *
5.1 ’ *
7.4
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APPENDIX 18.3

Duncan's Multiple Range Comparisons Between Ordered Means:
Between Groups; List IV, Expected Recall N

SyﬁonYm Mixed language Bilingual Translation
6.8 7.4 10.8
6.8 - .6 4.6
7.4 - ' 3.4
10.8 | : _
r= 2 3
q(r,97) 2,81 2.96
. _ Synonym ‘Mixed Language Bilingual Translation
6.8 7.4 ©10.8
6.8 | , - - o
7.4 *
10.8




