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~ ABSTRACT

This study is concerned_with the consequences of‘becoming
bilingual bothifor the bilingual's level of operational intelligence
and-for his.ability to express‘his intelligence through verbal and

ph lmagistic symbols. lhis issue 1is eﬁamined b;ﬂmeans of both a
_theoretical analysis and~an empirical investigation:
The theoretical analysis of theupresent studf 1s based on
\._Piaget's theory of cognition which states that the developmsnt of

operational thought cannot he explained by the influence of

‘language., This viewpoint iS'contrasted with Vygotsky's theory which

emphasizes that logical thought 1s made possible through the
internaliaation‘of speech. The implications of both these positions
for the study of the relationships between bilingualism and cognition
are drawn  out. It is shown that both Piaget s and Vygotsky s theories.
on the role of language in intellectual growth are equally compatible -
with the results of recent empirical studies in which bilinguals

- ‘performeﬁ at a. significantly higher level than unilinguals on various
measures of cognitive performance.

In a number of previous studies 1t has been assumed that
bilingualism is likely to- affect cognition only to the extent that
language itself is involved in the thinking process. This theoretical

A " rationale is challenged in the present study on the basis that
"> | 'nonflinguistic features of the bilingual learning situation may account
for the effects of'bilingualism on cognitive development-

In the empirical study sixty one balanced bilinguals from the

f sixth grade of the French-English bilingual program in Edmonton, Canaéa,

© - / [
. .
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* and 8ixty one unilinguals were matched on the basis of sex, socio-,
economic status and age and c¢Ompared on a’ battery'of memory, reasoning,,

and divergent_thinkiﬂg taskf whicl required both verbal and imagistic

-

processing.°

The bilingual group performed at a significantly higher’ level
on the verbal ability and general reasoning tests and also on a measure
of verbal originality These results, together with other recent’

research studies support the’position“that bilingualism facilitates

verbal information processing. ‘

.

The balanced bilinguals (N=61) were also compared with students

i the bilingual program who did not meet the critérion of linguistic
balance (N=21) The balanced group performed at a significantly higher
level on the general reasoning test and on all three measures of verbal“\
divergence |

) Differenees both in linguistic balance and verbal ability
uere found - between children in the bilingual program who came from -
three different linguistic home backgrounds - English, French and mixed ’
French-English. - These differences are discussedbin relation to the

- planning of curricula for bilingual ‘education programs.
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'CHAPTER 1
; \ ;
« ~ INTRODUCTION
Introduction to the Problem I o " —

Bilingualism has been with us since the beginnings of human

_<history and is a problem which affects the majority of the world 8

population - In spite of this, however, it was not until the early
20th century that the first systematic studdes were carrie@*out on
the effects of bilingualism on the personaliﬁy traits and

{

intellectual abilities of individuals -This neglect was due to the

- fact that relate% isgues such as the relationship between language «

/

and thought were long considered the domain of: phiﬁosophical

speculation

The introduction of standardized testing procedures in the
\ -

early 1920 8 presented investigators with what appeared to be a
j; .

straightforward.means of discovering how bilingualism affected the

e

‘ individual 8 persona ity traits and intellectual abilities This

early research gave isexto many contradictory assertions about the

\influence of bilinguﬁlism These have been summed up by Mackey (1967)

as follows. .

"It has been claimed that bilingual children lack
confidence, have a low level of maturity, . . . . and  have
feelings of confusion, . .It is claimed that bilingual
children. . .have difficulty in abstract reasoning, and. . ¥

. the bilingual person is either devoid of cultural roots

-or belongs to a hybrid culture. . .On the ‘other hand, it

has been claimed that at least some forms of- bilingualism are
not a handicap, . . .and that there is no evidence to show
that the alleged handicaps were caused by bilingualism as such

(1967, p. 50-51)."

v‘
!



In North America the widespread belief that bilingualism has
negative intellectual; and emotional consequences went hand in hand with &

“"melting pot" philosophy ‘which exerted pressure on immigrant groups

b [ ]
to abandon their former language and culture Qne consequence of

this, as Andersson (1971) points out is thaaﬂbilingual schooling -

in the sense of instruction in and through two languages - disappeared/A
from the United States scene between 1920 and 1963. Tucker and
.d%nglejan(l97l) outline four widely-held beliefs regarding .

i , _ .

‘bdlingual education These are:
L]

o

(1) Children who are instructed bilingually from an early . .
age will suffer cognitive or intellectual -retardation in -
comparison with thein|monolingually inst ed counterparts . \\-j
/
(2) They will not achieve the same level of content
mastery ‘as their monolingually instructed cOunterparts

o

1(3) They will not acquire acceptable native'language or ‘>
targ t language skills. ' o
k4) The majority will become anomic . individuals withOut,,k'}inf‘”

affiliation to either ethnolinguistic contact group. 5

Tucker and d' Anglejan (1971) point out that the researchi

=

»which has taken. place since the early 1960's suggests that thesev .
beliefs are "myths" and tﬁat bilingualism and bilingual education need
have no such negative consequences i l
| The reversal. &n the results of research into ‘the effects of
bilingualism can be attributed to the fact that many of the early
ipsychometric studies .of bilingUalism and I Q were badly designed

S

Among other things, they did not control for fac ors such ag, socio-

N3
N ) i SRR

languages. Mbst of the studies since Peal and Lambert s 11962) study

¢

~
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" have controlled for these factods and have tended to show that
bilingualism has positive consequences both for the attitudes and

‘., 1intellectual abilities of the individual’ " ‘l?{:§
. R . L '

Statement of.the Problem

)  The question investigated ‘h the. present study was related

P
s .
(L

fto the first "myth" listed by Tucker, and d' Anglejan i.e. the belief
that bilingualism and bilingual education have negative consequences
for the cognitive abilities of children.[ The specific problem was: to

determine what effects the bilingual s access to and use of two
o0 d

languages has not only on his powers of general reasoning but also

on his ability to express his, intelligence through veérbal and

K]

imagistic symbols., In other words, the effects of bilingualisméon

’

two distinct levels -of cognition were examined, on the one hand,-

N ~

genéral reasoning, or in Piagetian terms operational intelligence,:

o

on the othef, the symbolic systems through which this intelligence : Zg"'

. - i
a .
. -

d is exPressed. . " ?;”' . Co . : DR
o The underlying aSSUmption of the study was that any variation LT
in the linguistic symbol system of the individual (such 'as that u;."',,n

. A
» Chey

¢ caused by deafness or bilingualism)/could, theoretically, have

v..t,

consequences ‘not only for general reasoning prdcesses but also for

.- the use of other- symbol systems (e g. imagery)

v

;,q;:Af“\ - Previous studies have tended ::/;gcus only on one level~of

Pad "

cognition, i e. the effects of biling lism on general reasoningvor

v B !

w“, operational thought processes, normally expressed\wf the relatiOnship

between biIingualism and I. Q ' The possible effects of bilingualism



-

on the facility with which the individual expresses his intelligence
through different symbolic systems has not been explicitly considered.
The latter possibility was suggested by Vera John (1970)

when she argUed that bilingual children are often ' caught between two \'“
languages” in the early school years and may rely more on imagery ,@
-or whht sHe\calls "visual conceptualization'" in organizing their
world. In other word%# she is suggesting'that'difficulties in)coping

5 with two languagesmmay»lead to linguistichinterference‘and confusion \Y‘J

| in the bilingual child and cause him to think more in images as

opposed to words.

The Theoretical Framework

The consideration of this question can only become meaningful
when it has been explicitly related to_broader theoretical issues in
the field of cognitive psycholo%y.b Theories serve as diredfion posts. |
.. .for research and attempt to give meaning and coherence to the results

" of research. Therefore, the empirical investigatiOn of the effects
' of bilingualism both on general reasoning and the indiv1dual s use-
of linguistic and imagistic symbol systemsrmust be preceded by ‘an

examination<nf various theoretical positions on how linguistic and

' imagistic symbol systems relate to operational thought processes.

f

%+ The principal theories that will be considered in this regard are

those of Piaget (1970) and Vygotsky (1962) It will be argued in

b 'f'" »this study that it is only on the basis of an initial distinction

4 between the epistemological .status’ of,symbols and conceptual knowing

i that the,question of how language and imagery relate to operational

— ¢



thought can be adequately resolved. This theoretical orientation is
Piagetian in emphasis.
In order to develo? a more adequate theoretical framework for
the study of the relati“nships between bilingualism and cognition than
has existed hitherto, the implications of both Piaget's and Vygotsky's <
theories for bilingual cognition. will be examined in deta:l///f//yil;/,,,,,_,
be argued that both theories are capable of accounting for the o
observed effects of bilingualism on cognitive functioning; however, o
eachatheory is likely to invoke different theoretical comstructs to
account for these effects. “*\_,,Zj
The theoretical rationale of most previous studies of
bilingualism and cognition has been that bilingualism will affect
icognitive processes only to the extent that linguistic symbolism is
.involved in the thinking process. This rationale is challenged in the
_present study on the basis'that there are aspects ofbbilingual S

,

"learning situations which may affect cognition in ways ‘which are not

[

directly mediated by . 1anguage. . b

In summary, the theoreticalianalysis of the present study
will-attempt to show (1) that the theories of Piaget and Vygotsky on’

'the r01e of language in cognitive growth are equally compatible with-

the observed effects of bilingualism on cognition, (2) that bilingualism

—

can affect cognition in two qualitatively different ways - either
through the direct influence of access to two-languages, or in ways .

which‘are not ‘directly mediated by language.

7
1]



o
Overview

In chapter 2 previous studies of the effects of bilingualism
on cognitive functioning will be considered. The theoretical analysis
briefly outlined "above will be considered in chapters 3 and 4 and in
chapter 5 the theoretically possible effects of bilingualism oth on

operational intelligence and. the use of linguistic and imagistic

symbol systems will be examined. Subsequent chapters \y11l deal with

the methodology, results and'implications of the empirical

investigation.

"



CHAPTER 2

" PREVIOUS STUDIES OFyBILINGUALISM AND COGNITION

Histotrical Overview

The earliest systematic investigationspdf bilingualism and

cognition were carried out by Ronja (1913) ’"by Epstein (1918).
Ronjat gives a detailed account of hs his 1 acquired French and’
German simultaneously before the age Sﬁ four. Epstein's study was -

concerned with the effects of multilingualism on a person's thinking
processes-and focussed on the interference, and in some cases
facilitation.between a multilingual;s'several languages. ’

The issues studied by Rgnjat (1913) .and Epstein (1918) are
still very much alive in contemporary psychology The simultaneous

acquisition of two languages in rly childhood has been investigated

\

by Imedadze (1967) and Swain (1972 19 , and bilingual storage and

switching mechanisms have been the subject -
others, Kolers (1968), Macnamara (19 'eufeld (1973).

The orientation of research into the relationships between
bilingualism and cognition changed radically with the introduction of
standardized I. Q tests . in the early‘l920 S. l.Q. tests presented
investigators with what appeared to be a straightforward means:of

) . S /
' discovering whether bilingualism affected intellectual abilities.'

However, many of the early studies which compared the I.Q. scores of

unilinguals and bilinguals produced\contradictory results and the only -!

‘ clear trend that emerged prior to the classic Peal and Lambert (1962)

study was that bilinguals seemed to suffer from a language handicap
. / .
.".I

/

<

studies by, among .

Al
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when meaSured by verbal tests of intelligence (Darcy, 1953; Peal and
Lambert, 1962). Peal. and Lambert (1962) conclude their review of the

literature on the effects of bilingualism on cogni e functioning
’ ¥
as follows:

"In view of the weakness of the studies reviewed the
best general conclusion is that there is little evidence to
suggest that bilinguals differ from monolinguals on non-verbal
intelligence, but  that there may be differences in verbal ~~ =
intelligence as measured by intelligence tests (1962, p. 5)."

" Both Peal and Lambert (1962)ﬂand Diebold (1968) point out that few

-studies proposed definite hypotheses to account for'the bilinguals'\

. lower verbal scores, savé to appeal to ill-defined notions :about

"mental confusion" and "language handicap’.
i 2 .
' Two. general types of inadeqUacies - empirical and theoretical--
. y"

can be observed in the early studies Empirical inadequacies were

evident in the design of studies which: failed to control for caffounding

~

‘'variables such as socioeconomic SCatus and the bilingual's knowledge :

of his two lﬁngpages Also the tests used- were usually standardized
o Par L

i~

' On a white angﬂo—saxon population and administered to a culturally )

,different bilgngual group. Thus, -due ‘to. cultural bias, many of these

.e-\"!

~measures of the intelligénce of bilinguals were of doubtful validity :,_14
In the case of psychological testing, as in many other fields, a new
form of technology ("objective" tests which could be statistically

manipulated) was deVeloped much faster than the widsom which would

A specify the conditions under which this form of techhology" was useful
{

%

and valid. The reSults of many of the early studies of bilingualism
"and intelligence which purported to shbw that bilinguals suffered
 from a language handicap can be attributed to this lack of sophistication

-

/ -



" in the use of l.Q. tests.

A more'fundamental-reason for

[

the: relationships between bilingualism and dbgnition is that most of
the earlier studies lacked adequate theoretical guideiines. In
retrospect, it seems quite naive to have attempted to isolate a
causal 1inkage between bilingualism and I. Q with little consideration
of what an 'I1.Q. is, of what intelligence 1s and of what roles ¥
language and other representational systems might play in the
development of thinking Processes. Empirical studies of bilingualism
/a7b cognition were, for -tHe- most'part based on the results of previous‘
empirical studies with little consideration of the broader theoretical
context. This is partially excusable since there as yet existed no’
theory of intellectual development which could ‘have provided a
4context in which to interpret the results. However this does not
alter the fact that because of this theoretical vacuum the results
of even well-controlled studies added little to our understanding of
how bilingualism affects cognition., )

One study of bilingual language acquisition (Leopold 1949)

was not/subject to the empirical and theoretical inadequacies of most

of the early psychometric studies. In fact Leopold s observations '

“have far-reaching theoretical implications fornthe study of bilingualism‘

| and cognition, these implications will be considered within the context

B L
of the Peal and Lambert (1962) study.t S

3

The early studies .of bilingualism and cognition have been well '

\ .

reviewed by Peal and Lambert (1962), Jensen (1962 a, 1962 b) and

Macnamara (1966) and will not be considered at length here. .Studies



o

a0 . o o 10
«that came agter the Peal and Lambert (1562) study have tended to be
more sophisticated both in research design and theoretical content
than the ‘earlier studies, and since no review of these atudies

currently exists they will be dealt with in greater detail

,l;wmlf?ggcent Studies of Bilingualism and Cognition
LS W

Most of the more recent studies can be considered within the

context of the Peal and Lambert (1962) study, since, for the most

part, they represent attempts either to extend Peal and Lambert' 8

empirical findings or further investigate the theoretical speculations

which Peal and Lambert used to account for their results. |
The Peal and Lambert (1962), study, carried out in Montreal

with French—English bilinguals, was the first study to adequately

control for socioeconomic class, sex, age and degree of bilingdality.

-Peal and Lambert (1962) found that their sample of balanced 10 year :

old bilinguals performed at a higher 1 ‘el than their unilingual

counterparts onlnonverbal tests inVol ing concept formation or symbolic'
flexibility (e,g. Raven' s-Progressiv Matrices). ‘They were also
superior on verbal measures of intell ence, although Peal and Lambert
(1962) admit the possibility that the method of choosing the bilingual
sample might be responsible for thedir higher level of ‘verbal ability.

In a later paper (Lambert and Anisfeld 1969) they say that they were
personally convinced that this was not the case. Factor analysis of
the scores for the bilingual sample showed ‘that intelligence variables
defined more independent factors than in the. unilingual sample. In

/

other Jgrds, the bilinguals had a more diVersified structure of intellect.
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- However, as Peal and Lambert (1962) point out, this might be due to-,

s

the higher intelligence of the bilingual group rather than to their e N

bilinguity. s
Peal and Lambert (1962) ‘propose several different hypotheses

to explain their résults. First, they hypothesise that

"From an early age, bilinguéls may be forced to conceptualize

. environmental events.in terms of their general properties without
reliance on their linguisti¢ symbols. . .Leopold noted that hisg
bilingual child learned, to separate the sound of the word from
the thing itself. The ability to think in terms of abstract
concepts and relations, independent "of the actual word,
apparently is required in the symbolic reorganization type

tests (1962, p. 14)." . : :

Jensen (1962 b) mentions several iﬁvéstiéators (Christopherson, 1948;
Haugen, 1956; Hoffmann, 1934 ‘and West, 1926) in addition to Leopold
(1949) who

", . .assert that since the bilingualist has two terms for
one referent, his’ attention is focused on ideas and not words,
on content rather than form, on meaning rather than symbol,
and this is highly important in the intellectual process . -

(1962 b, p. 360)." ’ : ’ -

In order to appréciate this claim it is’neéésséry to examine
the relation“between'word and referent in the unilingual situatioén.
This is expressed by Vygotsky (1962) as follows:

"The word, to the child, is an integral /part of the object
it denotes. . .An exchange of names would mean an exchange of
. characteristic features, so inseparable is the connection between
" them in the child's mind. . .We can see how difficult it is for
children to separate the name of an object from its attributes
Te . . (1962, p. 128-129),' ' ]

This ééparation is necessary before the child cén conceptualize the’
essential attributes of the object. Vygotsky (1962) argued that writiﬁg

écts_to loosen the link between the linguistic'contex;'énd the inmediate

réferent. Leopold's (1949) observations of fﬂe simultaneous acquisition_
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by his daughter Hildegard of English and German indicate that
bilingualism,in a somewhat similar manner, accelerates the separation
of sound and meaning, or name and object. Peal andlLambert (1962)
hypothesiie that this looseness of the link beéween the phonetic word
and 1its meaning, which Leopold attributed to bilingualism, might
lead to quicker abstraction of the essential Properties of objects.

It can be seen that many investigators from disparate fields
_have argued that a process similar to that suggested by Peal and
Lambert's first hypothesis does in fact take place. However, the
evidence for this process does not rest only on informal observation
and conjecture. A recent empirical study in South Africa by Ianco-~ .
Worrall (1972) has shown that bilingual children do in fact separate
sound and meaning earlier than unilingual children. Ianco-Worrall
(1972) found that of the 4-6 year-old bilinguals in her sample, 54X
consistently chosge to interpret similarity between words in terms of
a semantic rather than an acoustic dimension, whereas practically none
of the unilingual group showed similar choice behavior The author

concludes that / . ’

". . bilinguals, brought up in a one-person, one-language
home environment, reach a stage in semantic development. . .
some 2-3 Years earlier than their unilingual Peers. A‘high
percentage of these bilingual youngsters perteived relationship
between words in terms of their symbolic ratKer- than their
acoustic properties. - -(1972, p. 1398)."

Ianco-Worrall's (1972) empirical confirmation of Leopold s (1949)

»

observation adds considerable weight to Peal and Lambert s (1962)

attempt to explain the bilinguals higher level of concept formation

by means of this hypothesis. C : .
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Peal and Lambert's (1962) second hypothesis is that the
bilingual child may have developed more flexibility in thinking. They
Buggest that the habit of switching from one language to another might
lead to greater cognitive flexibility in the bilingual child and thus
‘help him on tests requiring symboldc reorganization. Peal and
Lambert's use of the term "flexibility" should be clarified. The
ctual performance to which they are referring is performance on a ' "
nonv rbal reasoning test. The precise role of "flexibility" in this
context is. unclear but it should be emphasized that it has nothing
to do ;ith "creativity" or divergent thinking. This point is important
because Peal and Lambergﬂg results have been interpreted as supporti
for the\view ‘that bilingualisn might lead to'a higher level of
creativity. For example, Landry (1974) in discussing Peal and
Lambert' 8 results, says that the difference between the bilingual
and unilingual groups ''was precisely on. the factor of flexibility,
a divergent thinking task (1974, p. lO) " This is a gross
misinterpretation of Peal and Lambert's findings Peal and Lambert 8 f
theoretical speculations might lead one to’ hypothesize a positive
correlation between. bilingualism and either creativity or cognitive
flexibility, but there is nothing in their empirical data which
supports SUc; a hypothesis. , '
A study conducted in Switzerland by Balkan (1970) also suggests "
that ‘the habit of switching from one language to another might lead to
a higher level of cognitive flexibility in the bilingual _ Balkan (1970)
‘states that in Peal and Lambert's (1962) study "flexibility" was

confounded with intelligence and claims that his results show that

i

Y-
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flexibility is a correlate of bilingualiam independently of intelligence..
Balkan matched bilinguals and unilinguals on non-verbal intelligence

and found that the bilingual group performed significantly better on

two variables which he claims measure cognitive flexibility. One

of these tests was similar to the Embedded Figures Test and involves

an ability to restructure a perceptual situation (Figures Cachééss

‘The other test requires a ‘sensitivity to the different meanings of

words (Histoires).. ' ~
Balkan (1970) also found substantial differences between early ’

and late bilinguals Early_bilinguals were'those who learned their

two languages simultaneously in a bilingual environment or before the .

age of four., Laté bilinguals were those who learned their second

language between the ages of four and eight " The late bilinguals

were somewhat inferior to the control group on two verbal ability

measures and only slightly superior on'the "flexibility" measures. o

.The superiority of the- early bilinguals over their matched unilingual

) c0unterparts was much more pronounced Balkan (1970) explainsihis

_results as follows.

N

"Nous expliquons ces résultats par le’ changemebt de ; | s

perspective qu entraine un changement de code; cela developpb;chez
ces sujets une souplesse a' esprit qui, & son tour, les aide ¥ans
la resolution de problemes necessitant une restructuration des

données (1970, p. 101) " v o 1

A study concerned with the relationship between second language

"learning and- divergent thinking abilities carried out by Landry (1974)

/
found that children exposed to a 'FLES program (20-45 minutes of * . % e

_instruction per day) scored significantly higher on both the verbal

 and- ‘figural parts-of the Torrance Tests of Creative Thinking than a
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control group at the grade 6 but not at the grade 4 level The author
/
argues ‘that learning a’ second language leads to. a more flexible

\learning set since
.

"Someone who/ was stimulated to 5witch from one linguistic
context to another in his daily routige would be forced to
Jmiintain a certain adaptability and willingness to change B
{1974, -p. 13)." .

.Thedifferencesbetween ~the two grade levels are attributed to the fact‘

that reading and writing in the second language are intr duced in the
’

fourth grade and this leads to. a conscious contrastipg and comparing
of one language with another It is not clear, however why this

. e
factor should have any influence on diVergent thinking.
Landry's: (1974) study 1s-of doubtful relevance since there 1is

3

/no evidence that the subjects Wwere in any sense balanced bilinguals.

|'Also, althOugh the schools were matched on SES dn. the sense that they ‘
Y

2

tended to draw from the samF area of the city, there was no SES ' .

: matching of individual students., It could be- argued that parents who
send their children to & FLES school are more aware of the- cultural
rvalue.of a second language and therefore dare Iikely to provide a _" 0

¥ ' £

higher level of . cultural stimulation for theif child than - p rents who
send their children to a non—FLES school ! ‘

In summary, the essence of Peal and Lambert s/é;cond hypothesis
is that the habit of switching languages could lead to a. greater degree ,
"of plasticity or suppleness of mind in the bilingual While there is

-
;relatively strong-evidence for sUch a pheaomenon, a more‘precise

definition is required of what this suppleness or fl

- How does "flexibility" as used by Balkan (1970) (= performanc on ' ;’;
perceptual and verbal ”set changing""tests) relate to Peal/hnd Lambert 8

,/,. ' ._ .
S o ; 5 : .
H . . s
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(1962) "erxibility" (- performance oh a general reasoning test) or
to Landry 8 "divergent thinking"‘(n performance on the. Torrance L

tests: of creative thinking)? How does the "cognitive flexdbility"

. !
discussed by these auxhors relate to. the "attitudinal fléxi&ility"

EX

: reported in several of. Lambert s studies (Gardner and Lambert 1972)?
Unless' this t{pe of question is answéred, the term»"flexibility" will '

be 80 broad aﬁd*ill-defined as to be useless for describing or

accounting for differences between u ilinguals and bilinguals.

Peal and‘Lambert_s (1962) ¢t ird hypothesis which they propose

"as a'poSsible explanation both for the bilingual ‘s superior performancc

on the general reasonfng tests and For their more diversified structure ‘i-‘i

of intellect, is ﬁhat the bilinguaﬂ child has been exposed to'a wider

0

range of experiences than the unil ngual dde to the fact that his _4°r

k)
,

experiences stem from two cultures[ A similar type of explanation

'
o

" has been proposed by Liedke and Nelson (1968) These authors found

that bilingual grade 1 chiidren performed better on a Piagetian conceptih
Iy a .

formation task than a unilingual group matched for age,lsocioeconomic

R . - s

status, sex and I Q These authors conclude that .

4

16 -

v

) "The-results of this’ study seg? to. indicate thao becoming St

bilingual speeds up the normal prﬁc’ss of some~ﬁarts of mental

e development (1968, p. 231) v A ‘nA . 7, s :/.”

| that the bilingaaI child is- exposed to a wider range of experiences due ijg -

/.

1

/.J' e "

- specificallélparts related to concept formation " They- hypothesize i'”

1

to the greater amount of. social interaction involved in learning two

RS
o

o }:V '_‘/_

languages as compared to one.
'_ Recent resea_ch by. Bain (1973) investigated.whether access to‘

and use of two language syStems resulted in differences inqperform-

. .o . . . ,/~ 5 ‘o LT . . .
e Moo P _ S
i . E * . B o - e ' o - Do
W h . . . RS
N3 v.:;..‘,r"
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- ance on a prohlen solving task that required (logical operations,

\

NN

Both'balanced bilingual and unilingugl groups %N=10 -in each group)

were matched for developmental level of,operations and also for I.Q.,

S

aocio-economic status and school grades The~ purpose of matching the

A -

groups(on these measures was to isolate language from the constellation
R

of variablpks. Despite beipg matched on level of'operations the,bil-
R . . - "..' ¢ ‘ A

ingﬁal" oup-was, : on average, five monbhs younger than the unilingual

- . group (fi years, 2 mdnths vs, 11 yearsu -7 months), -, Bain (1973) points
"out that this fact isg suggestive of further i&ﬁuity. . .

p . The bilingual and unilingual groups ‘were compared on a task

Yl which required the discovery and generaliZation of a rule."No diff-

>

\

erences were found in time taken to transfer the rules but the bil-

. inguals were more likely’ to discover the rules faster than the un}-

linguals (p=.17, " two-tailed test) . - f

At a younger age level (range 6..1. - 8.2 years), using the same

task and researcH"design, Bain found a much larger difference»between-
o
‘bilingual and upilingual groups (p— 04, twojtailed test) This result

\\\‘\*~‘1s con31stent with Liedke and Nelson s (1968) findings and suggests

that theré is a deVelopmental trend in the influence of bilingualism

i /
on cognitive functioning Bilingualism appears to have a‘greater effect
i\

i

‘at the beginning of concrete operations than at the beginning of formal

-Operations. Bain argues from this that,the influence of language as
Q . [ '
as a lure to cognition is.. gneater at younger age levels and. tends to

“

go underground" as formal operations approach . f : ;

~ - ‘In addition to these studies, longitudinal evaluations of

"'bilingual elementary school progrﬁms prov1de evidence that bilingual

1. Bain - personal communication
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schooling has positive cognitiwe effects. For example, Lambert and
Tucker (1923), in describing’the St. Lambert project in Montreal,
report that‘by grade 5 the children in the‘experimental group generally
perform better on measures of verbal intelligence and perform as well.
as or better than the control groups on. measures of creativity.

Lambert and Tucker ('972) suggest that there. is a positive transfer of
skills across languages and the bilingual child's vocabulary and
understanding of complex linguistic functions i1s increased by comparing
and contrasting his two languages This suggestion is supported by
recent reSults from the bilingual program of the Ottawa Separate School

,Board. Casserly and Edwards (1973) report that children- in the
bilingual program perform significantly better than children in the
normal school program on several measures of psycholinguistic'

: abilities ‘The differences at the grade 3»level are even greater than
the differences at the grade 1 level. Consistent with the hypzshesisl
of.linguisti' drichment due to bilingualism are the findings of - ' -
Kitteli/?lggj;ewho reports that between grades 3 and 5 bilingual - T |

T

/children made significantly greater mean gains in language mental age

¢

(¢ 001) and _reading age (p< .01) than unilingual'childrenr
The results of the antecedent studies, all of which report some

type of linguistic enrichment due to bilingualism, ~suggest that - . . f}

* .
perhaps Peal and Lambert s (1962) findings of a higher level of verbal RN,

intelligence in\their bilingual group is less of a sampling artifact
. : —
than these authors imply.

v

The main effects of bilingualism on cognitiwe functioning; as

reported by Peal and Lambert (1962) and subSequent»investigators, and
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the 3uggested -explanations of these effects are summarized in Table 1.

As can be seen from Table 1, results to date seem to indicate
that bilingualism has a facilitating effect both on general reasoning
or concept formation and on verbal intelligence Therc'is also some

-

evidence that it leads to a greater degree of cognitive flexibility '

(Balkan, 1970). n ' , 'v,&

c toe

6nlx the effects of bilingualism on cognitive‘functioning have ey .

been presented in Table 1. Differences have also been found between A .
ﬁbilinguals and unilinguals on other aspects of nental 1ife (see Gardner
and Lambert, 1972) but these differences are not immediately relevant
to the present study.

| In conclusion, this review of the literature has shown that .
there is substantial evidence that bilingualism has wide-ranging effects
on different aspects of cognitive functioning In the next chapter

" the problem of cognitive representat&on will be considered as a prelude

to the development of a theoretical framework for the study of bilingual

-

cognition

.
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| The problem of cognitive representatiOn/is basiqally the
problem of how symbol systems (language and imagery) relate to
conceptual or operational knowing. It is important to,consider this
relationship because bilingualism, like deafness and blindness,
introduces a change at the level of symbol systems. Although,unlike
blindness or deafness, the bilingual s access to two linguiSZic symbol
'systems does not constitute any obviojs facilitation or dﬂficiency
at this level,.the change that it causes is potentially important a
for cognitive Tunctioning._ In discussing the relationships between _;‘

bilingualism and cognitive representation we' want to discover what

:1f any, effects this change at the level of the l}nguistic symbol

system might have ‘both on the bilingual s operational intelligence

and ‘on his use of t] imagistic symbol system . It is therefore clear

s that exist between both the linguistic‘

s?stems on the One hand, and operational intelli ence
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»gnlthe other; must be. thoroughly explored.

/ .
The most sophisticate account of this relationship, and the

,one which the writer believbs is best supported by the empifical
‘ J
evidehce, is that of Piaget (1970) ‘Plaget’ 8 theory of cognition will

be contrasted with Vygotsky 8 (l962l theory ‘and. in the next chapter, -
__the implications of both theories for the problem of how bilingualism
A

influences cognition will be drawn out. : .
& . , : vy

Piagetfs_Theory ' o , o I -

Piaget's'aCcount of the development of'logical thought is
dis tinguished from most other theories of cognitiVe developmént by
his contention that the genesis of conceptual structures cannot be

accounted for by the influence of language or other symbol systems.

Furth (1969) points out that ' o f :ﬂ't‘
Y R ; ,

“Piaget 8- theory of operative knowing is unique An - ]
dispensing with a mediational. representation.as far as ‘the LT
essential aspect. of critical objective knowing is concerned N
(1969, p. 75) " . - /I -

. " . L . s / . . .
,/ _ Furth (1969) goes on to show that many theorists in, the o L

'empiricist tradition, fail to distinguish betwaen the conceptual

:knowledge that a person has and the symbols he uses to represent this
7

’knowledge.A In this category, Furth places the theories of Tolman (1932),
_Berlyne (1965), Osgood (1952), Vygotsky (1962) and Hiller, Galanter_

and Pribram (1960)  The common element in,these theories, according

I8 _A/

to Furth (1969), is that internalized symbols are conceived as /_
co—extensive with knowledge and constitute the chief explanatory factor '

for intelligent behavior.‘ Furth points out several epistemological g

\

.‘difficulties in: ‘this assumption and\argues that an adequate theory of
\ ik , : ; , -

|

l ' - . . :"e
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cognition must make an explicit distinction betWeen the realityrstatus
E o - p el ‘ o
of symbols and conceptual or operational knowing. Pylyshen (1973)

_— mak sically the same point and argues that we cannot‘explain a
o

person's "knowledge"/by reference to’ 1magistic or 1inguistic symbols. . .

‘He points out that , C o /

- USRI ¢ - — .. . .
". . owe cannot assume that the contents of such Subjective
knowledge can be ldentified with the kind of information.
processing procedures which will go into an explanatory
3 theory (1973, p: 3)." )

What is the. relationship between symbols and operational

intelligence in Piaéet 5 theory? The basic activity of operational

/

thinking is described by Furth (1969) as follows:

"Operative thinking. . .does not represent but implicitlk
. transforms’ a reality state according to its own structure; this’
internal action constitutes the basic action of intelligent '
understanding (1969, p. 105) " : :

" 'Symbols, on the other hand are not essential components of
R ! .

NN ‘the person 8 knowing activity;:they#are not an inherent part of

operative intelligence. A symbol‘represents a»state'of knowing and I
'finds'its ekplanation in that‘khoWledge; The symbolic or: semiotic _
fqnction is ‘the person’ s capacity to- construct or produce a symbol to
represent that which the person knows and which is not present.
Thus, all symbols (words, images, drawings, etc ) presuppose the‘
: constructive activity oﬁ'operational thinking and depend on it.f7
Language differs from other symbols in that it is nOt figuratively

B related to the objective configuration, but it too is part of the o

semiotic function and does not enter directly 4into the operative

T/

component. R . S ey,

In summary, the Piagetian position is that symbols can be .

e,
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considered a suppo{ﬁiye but not a constitutive element of operativity,
How do imagery and language relate to operational intelligence
in the process of development? Piaget's (1970) position is that
although both imagery and language can serve to promote operationai
thought in various ways, they cannot, y thémselves be invoked as .

explanatory factors for changes in the basic structure of operations.

,Im&gery'and thoughc Piaget.and Inhelder/(l966) propose that
thereiare two distinct.stages.in_the evolution of imagery. Imagery of
.a static'and‘"reproductiveQ;éind first emerges at‘the age of l& to 2
years and continues throughout the preoperative stage. With the

development of concrete operational thought "imagery -gradually
x
acquires sufficient mobility’ to become anticipatory (Inhelder, 1965,

\%
p.vI6) " Anticipatory imagery allows the child to represent- first

\

the results of transformations of the stimulus situation, and then_
the successive steps of such transformations. The developmentalr
relationship between anticipatory imagery and operational thought is

clearly expressed in the following quotation from Inhelder (1965)

3§r "Although it 1is true that symbolic imagery, because of its
imitative quality, never attains the .dynamics of operative

-..construction and does not constitute an element of thought on
an equal footing wvith operativity, it nevertheless fulfils
‘the- role of a symbolic tool that is complementary to that of
language and like language promotes the Progress of thought
(1965,upp 17-18) " .

Independent studies of Piaget's account of the emergence of
anticipatory imagery indicate that it develops as Piaget ‘has suggested,
and -that’ the child s visual imagery abilities are determined by the

operational leyel of_the‘child (Robertson,1970; Youniss and Robertson,

o
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1970; Lipton and Overtonil97l). Thus the Piagetian position can be
summarized by saying that the enility to employ entlcipatOry imdges
15 dependent on the logical reorgenization of thought which takes
. Place as a consequence of the emergence of the concrete ooerational

stage. . ' ) ,

Language and thovzht: In Piaget's theory language 1is one of

'the-malnfestations of symbo. functioning and is acqulred and. used like
otnfrdsymbdl behavior. Language 1s defined by Furth (1969, p.- 262),

ae the "natural spoken (and heard)'eymbol system of'oommunication
typical of'a society" and, he says, lt chiefly influences intelligence
indirectlx thr0ugh the social, educative impact of society. }tﬂcan be.
vseen that this is a relativeiy narrow definitdon of "language" which ‘
does not a priori include any "meaning" or eoneeptual content.

The edvantege of the Piaéetien framework, as'Furth (1966)

' points out; is that within it languege as a synbol.s§stem is objectively
differentlated from’thinking, end it is-only on.the besis of\this. |
: diffefentiation.thet the question of the mutual‘relatlon between |
"1anguageL£nd thinking can legitimately be raised:' When'theninitial unit
of analysis is a union of the linguistic (symbolic) and conceptual
level/kfor example, the behaviourist s verbal mediation s Vygotsky 8"
(1962) "word meaning" or "{nner speech"; Bruner's (1966) "gymbolic
representation") the relationship between operational thought and ‘
A:llanguage becomes'extremely confused. This will -be illustrated when ' ;

. Vygotgky's (1962) notion of "inner speech" is considered.

. Piaget (1969, p. 120) argueS‘that language "is in no way sufficient
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‘to assure the transmission of operational structuras ready“made". He

does not deny @ha@ﬁ&anguage as part of the semiotic function releases
Y e _

the child from the immediate here and now and increases the range

and power of operations, however, ‘he argues that "language does not

~ constitute’ the source of logic, but is on the contrary, structured

‘ by it (Piaget and Inhelder, 1969, p. 90) "

The origin,of logical operations lies in the laws of t e
general co—ordinations of- action which control all activities including
language itself. Piaget. ;1969) postulates a genetic relation hip
between mature operations and early sensory-motor coordinatio S.

For example, the Operation of adding two numbersr(2+2=4) derkves from .
the action of uniting objects; In short, logical operationsbggg
internalized actions. = - 7 - - . ;' R

The capacity to use language logically depends on prior

'concegtual or operational growth. Piaget.expresses this as,follows

@

". . .a verbal transmission that gives adequate'informationl\'A'

" relative to operational structures is only assimilated at
- levels where these structures have already been assimilated
/ o the plane of actions or of operations.as interiorized
actions (1969, p. 127)." -«-'_./ o :

In other words, the child's intellectual growth deriVes from

-internalized ‘actions and his use’ of language is determined by the _
S 4“ e . /

developmental level of‘his operative structures;,..~~-'ﬁ ' ’

According to Pﬁaget (1970) four factors are influential in

promotingudevelopment. These are maturation,'experience'Vith«ohjects;;‘-l»

- social’transmiSSion and-equilibration; All these factors interact

in the process of development snd none of the factors per se is

Sufficient to explain cognitive growth. Thus, Piaget objects to the

n
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, strong emphasis placed by some theorists (e.g. Vygotsky, 1962"

J‘Bruner, 196Q) on one particular social factor -1i.e. language ~ in ‘

3 .
accounting for the development of Iogical thinking. ‘The effects of'

/ o
cultural or social transmissions in directing cognitive growth have

.& .

been well documented (e:g. Cole, Gay, Glick and Sharp, 1971) and .

Plaget (1970) admits - that ‘the child'é cultural or educational

\ °

" environment can accelerate or retard the deVelopment of cognitive T

structures. However when che effects of language are isolated from

social interaction, ag in the studies of the deaf who are exposed

to a social ‘but not a linguistic enVironment, one finds that language

")(_

‘?.and by Sinclair-de—Zwart 8 (l9§7) studies of the linguistic usage of R

: language " Furth attributes the few observed intellectual deficiencies R

"operational and preoperational children.
”absence of language does not prevent ‘these children from attaining
”degree of’ intellectual curiosity and tend to be insecure and passive -

ﬂtheir intelligence_is remarkably unaffected by the absenc of verbal

.'interaction rather than to the direct influence of language. L

per se has lfttle effect on the overall deVelopment of operational

structures. (Furth 119663 Vernon, 1967).
. ~. & -

o . ! e ™~

'Empirical basis'of‘Piaget's theory¢ Piaget s thebry is

supported by studies of the cognitive effects of deafness (Furth 1966)

Y , SN

Furth s (1966) studies of deaf children have’ showg that the

formal operations. Although the deaf 1ack information, show a minimal

o

in unstructured situations .the basic d2velopment and str cture of

of the deaf to experiential factors such as the lack of normal social

e 7
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Furth admits that the deaf child 8 experien al deficiency is
. N " ". :
related to his lack of linguiseic competence;. however, one must, he

o

; says, differentiate a direct from afi indirect influence and not.

/ attribute to language what should properly be said of experience."af
Thfs diétinction between the direct and indirect influences of’language o

on cognitive functioning will be elaborated upon-‘in a late chap er h‘«

when the theoretically possibIe ways in which bilingualism mfgh? | G

v

affect cognition are discussed.

Results not entirely consistent with Furth ] (1966) data have

Been reported by Pettifor (1968). Pettifor found -that deaf| children ”'v_ il
1 S
_were inferior to hearing on a task which required a relatively e

w b 1

abstract level of conceptualization and argued from this*dhat ' é;‘ ' ;'H. &

conceptual thinking is dependent on language.; Howevar, this resblt

’ capaéities of the deaE Verhon (1967) has_surveyed 33 studies which

compared the performance of heartng-fmpaired and normal control
e / ,.\ o
subjects on/a variety of different performance tests of intelligence. L

B !

The results indicated that the impaireqfand normal subjects generally ,ﬁﬂﬁ

i

performed equally well onvthe tests gnd Vernon concluded that there is
‘l R ' "
. mo functional relation between verbal language and thought processes.

: ]
This conclusion is in agreement with Furth's (1966) data and with

Rosenséein ‘s (1961) earlier’ review of the literature ontcognition inX

deaf children..‘:'»g : Wf ”.. = ) o a}c't=f’7,tj2t

[
I

A
Piaget s action-based theory of cognitive developmenf;receiVes
further support’ from studies of the blind (Hatwell, 1960) who amf,

:on average, four years. behind normal in operational 1eve1. This is
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attributed by Piaget and Inhelder (1969) ‘to the fact that the vefhal

acquisitions of the innd cannot compensate for the inhibitiOn of

B +4

Another strong line of evidence comes from the s

. Sinclair—de~Zwart (1969) which claim to demonstraté that in échool—age o

’subjects showed conservation. ;Piaget‘(lQZ

‘reSults, concludes )

’ hintelligence?“Sinclair—de-Zwart (1967) sums up, the contriButions of .

" childfen the development of the basic cognitive schemata owe little‘

to language Sinclair‘ﬂe-Zwart examined differences in linguistic

usage betWeen pre—operational and operational children Shé found

Ethat ithe pre-oper tional group used mainly non—relational terms

(X lgpg, Y short) whereas operational subﬁects used relational terms

(X longer, Y shqrter) ' Thus, there was a clear relation between .

: [PEY -

"_,linguistic usage and operational level but in'_hich direction?

_Zﬁof the.non:coneervetion

™

After instruction,in the verbal forms only
» in discussing these '(

o

", . _.language does not seem to- be the motor o operational

. - to .

evolution. but rather an instrument in the service of intelligence
itself (1970 p.v722) LU _ ;} »7 : ‘ ,

What contributions does 1anguage make to the development of
<7 o .

]

,1anguage to intellectual growth as fo;logs“ }-’ .1Iv§” jl-f'

"Language can direct attention,to pertinent factors of a
problem, -just .as- it can control perceptual ‘activites, as. Luria.- v
-and his collabqrators have .shown. In this way, language can .
prepare an operation but is neither sufficient’nor necessary: o
to the formation: of concrete d?erations (quoted hy‘Furth 1969,

'P. 130) e e GO

i . . - . B

[
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~ Vygotsky's Theory

Y

)

4

'The theorie of'Vygot'sk.y (1962) and Luria (1961) emphasize

that logical thought is made possible Chrough the intérnalization of

4 i : I
| SR T /

\ . | - ‘ . ,
Vygotsky's: theory, consistent with a Marxist viewpoint,-

e

speech.»

: emphasizes the social Origins of consciousness. The specifically

/ .
. human rode of cognizing is learnt from others through the mediation of

-

language. Speech and thought, according to Vygotsky (1962), spring

from difﬁerent -roots and are separate functions until about the age

of two when a synthesis begins to occur.‘ This synthesis _Tepresents

"a totally new mode of cognition which~is not foupd in lower animals,

Vygotsky s central concern in "Thought and Language" is to- describe ,

the characteristics of °this new form of cognition which is initiated by

the fusion of speech and tho ht. ' g
. . (N - .L

?

‘ Vygotsky lucidly describes the gradual internaf@tation of
'_8“
inner speech and i’_,functions first, in- the social and affective g

ey

spheres, and then as a. regulator of the- child s own behavior. The

experiments of Luria (1961) have documented how the internalization'

=3
;-

of»the speech'of others allows the child tO'become an indepedﬁent

”
E 3

organism who both thinks and controls his own behavior by means of

- e e e e s

inner speech T o : ' X

For'Vygotsky inner'speech is a function'in ifs own right

a

- sharply differentiated from external speech. ‘It is a form of thinking’

hrough meanings. The unit of analysis is "word meaning"cnhich isig
o ) :
both verbal and intellectual.



' developed successively.

30
Although Vyggtsky (1962) emphasizes that the development of

. ! L ‘j / .
.»logical thought is ‘Hependent on the internalization of speech he !

o

does not identify inner speech with thought. Thought ha&~its own A

i\ '}-s

structure and there is no rigid correspondence between the units of
thought and “speech. According to Vygotsky (1962, P. 150), a thought
may be compared to a cloud shedding a shower of words. In a person's
mind the whole/thought is present at once but in speech it must be
|

Vygotsky s Lreatment of "thought itself" is rather vague, and,
as Langer (1969) points out, he does not specify how it develops in the
child. Also, although Vygotsky' s.analysis of 1nner Speech 1s useful in
pointing to” some of the dynamic aspects of the relationship between

‘language and’ thOught, the exact status of the. relationship between

7
N

inner speech and thought is unélear as Furth (1969) shows in the

following passage. ' .

. ". . .frequently inner language seems to be understood as a
general capacity of internal representation, perhaps identical with
what Piaget calls, the symbglic function in general. -Or is inner
language linguistic competence. . .Or is the knowledge of
articulated words, of the names of things and of classes? If it is
any of these does it include the_#perative aspect of thinking? -

.-In that case what,is~the meaning of a synthesis of thinking and
inner. 1angﬁage when the second term by definition includes thinking ’

" 77" "and perhaps is nothing but thinklng7 If it is not included, the |

crucial question about the relation of intelligence to symbol
behav1or. . ‘.remains unsolved (1969, p 118)."

Leontiev (1973) ‘has been more explicit in distinguishing inner

!

_.speech from thought. He-warns against confusging the_inner speech that

‘attends thought with what “he calls "inner programming - Thought is

identified as problem—solving and "it by no means has to be verbal

‘problem solving (1973, p. 51) "o —>

3

—— = . , . -
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"What we have said does not mean that we completely sever
thought from speech. The two are intimately connected,. . .
but they are not the rsame (1973, p. 51)."

However, despite the vagueness that attends the relationship
between thought‘and inner” speech in Vygotsky's (1962) treatment, his
. basic position is’clear i.e. the development of logical thought is
made’ possible through the internaiization of speech and language

elaborates and expands the: entire mental life of the child. ‘This is

i

: clearly expressed by Bain (1973) when he says
"Thus - Vygotsky's basic positidn 1is that not only operative
thought, but the totality of emotional, perceptual, social and

personality phenomena are intimately integrated with.linguistic
experience (1973, p. 3) " ‘ ' _ «

'Conclusion‘ .
i There are two basic differences between Piaget 8 theory and

that of Vygotsky » In Piaget s theory language as part of the semiotic

Afunctioh is clearly distinguished from Operational thought As Furth 8

(1969) criticism (see page 30) dpmonstrates, this is not the case in

o Vygotsky s'theory. - - - - .
The second basic difference is the role each theorist attributesj‘

to language in cognitive deyelopment For Vygotsky, logical thought is:‘..

.made possihle through the internalization of speech Piaget, on the

~ other hand, argues that the development of operational thought

cannot Ue explained by-the influence of 1anguage. The empirical

evi&ence reviewed on page326-285upports Pilaget's position rather than.

that of Vygotsky on this particular’ issue._ S

The problem in ‘the nextichapter is to draw out the implications

-of both these theories for the study of the relationships between
, . \/'



'bilingualism and -cognition. It was pointed oﬁt.in this chapter, that

APiaget's,éheory is, compatible with FHe effects of both deafness and

blindness on cognitive growth. The question of whether it is ‘ B

!

éimilarily)compatible'with the observed effects of bilingualism on

cognition will be considered in the next chapter.:

Vo



"CHAPTER 4 - '\
: /

" THE IMPLICATIONS OF THE THEORIES OF PIAGET AND VYGOTSKY
FOR BILINGUAL COGNITION .

v This chapte 1s concerned with the implications of the theories
ofrPiaget and Vygotsky for the question of how bilingualism is likely
to affect intellectual functioning It will be argued that both
theories are capable of accounting for the observed effects of

' bilingualism on cognition but each theory is likely to interpret these

'effects %n different ways. Since Piaget s theory on the role of

for the study of bilingual cognition which is consistent with Piaget 8.

views on this issue,

‘ingotsky S, Theory and Bilingualism

o

Vngtsky (1962) has briefly considered the effects of learning
-/

~ a foreign language on cognitive growth He argues that the process of\\>q

. comparing and contrasting two languages can bring to the child' 8.

conscious attention the operations that can be performed in each

language. o /

M. .a foreign language facilitates mastering the higher
. forms of the pative language. The -chilq learns to see his-
T ‘language. as one particular System among many, to viéw its
phenomena under more general categories, and this leads to
awareness of his ‘Iinguistic operations. “Goethe said with truth
that 'he who knows no. foreign language does not truly'know'his‘_ .
- own' (1962, p. 110) "o BRI SR S

/ Ai Lambert and'Tucker-(1972, p. 219) say that Vygotsky would not

N

- have been surprisedvby the two-way bilingual relay of concepts anﬂ -

I



. " T
linguistic‘principles" that they have observed in the children in the
‘ St. Lambert project’and he would probably expect an intellectual :h .
| advantage to show itself as the children approach bilingual balance
In an article on childhood bilingualism Vygotsky (1935)
reviewed the research literature on‘the influence of bilingualism on
' cognition up to his time. He griticizes Epstein s (1918) findings
i regarding the interference among a multilingual 'S several languages
because of the associationist ps;chology on which Epstein s study is
based and “he says that many educator—linguists point to Ronjat s (1913)
work as evidence that’ the child s bilingualism can lead not only" to
' '. mutual interference between the two . languages but oan also serve as a
powerful factor in promoting eognitive development. Bilingualism An-
- this view, Vygotsky says, can accelerate the genesis of the activities )
of comparison and differentiation and ‘can lead to a realization of ‘

~
the limitations of verbal concepts and to the understanding of fine

o 4 ) ) . : . «

/
nuances in word meanings.

Vygotsky (1935) goes on to consider the early psychometric
studies -of bilingualism and I. Q and challenges the assumption that xi
"so-called "non-verbal" tests of intelligence are independent of speech
-processes. Even if some non—verbal tests do “hot require the direct iﬁiii,
participation of inner speech at the moment of solution, Vygotsky |
) maintains that they are nonetheless dependent on inner speech processes
'since the internalization of speech formed a necessary condition for the v
development of - the child s intellect.' Vygotsky argues that the question
‘fof the influence of bilingualism on cognitive growth must be" studied

. from within/the context of the role of speech in the development of

.

2
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e cognitive processes. e, {/’-
' / ‘ oo .
"Thére is much theoretical and enpirical evidence to support
: - the view that not only the child's intellectual development but
0. - also the formation of his character, emotions and personality as

a whole 1s. found in direct dependence on speech and consequently

.the problem’of bilingualism ought to have been studied within
_ the context of its influencé on the dfvelopment of the child'
g personality as a whole (1935, P. 69)

o/
Unfortunately, Vygotsky 8 analysis ends with this call for a

¢ \

reorientation of empirical research on the effects of bilingualism
l .

and he does not explicitly relate the question of bilingualism to the '

internalization of speech However it is clear that Vygotsky , .
N ' believed that bilingualism could have positive effects on mental
| development and such a belief is consistent with his theory of

>, vl_ : intellectual growth.‘ In. fact, the strong ﬁmphasis which he places
-on the influence of speech in the deveiopment not only of intelligence
but also character, emotions and personality, suggests that if he B
had access to recent research results (see chapter 2) he might have
argued that bilingualiSm restructures the entire mental life of the u

/

individual and that the bilingual mode of cognition is qualitatively
= A -

a7

different from that of the unilingual.

Piaget' s' Theory and Bilingualisu

4 ."“—SE\ -

' Unlike Vygotsky,_Piaget has not considered the question of how
e bilingualism might influence cognition. It has been i&plied (Macnamara,
1970 Bain, 1973) however, that Piaget s position on the developmental

relationship between language and thought is incompatible with the

v . : . : -

_ The writer is indebted to Pat;ice Johnsou and Dr. Metro"
Gulutsan for making this translation available. {'\-__.
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g
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,hypothesis that bilingualism accelerates cognitive development.. This
assumption is shared by both Bain (1973) and Macnamara (1970) despite
the fact that in other respects théir analyses of bilingual cognition
are’ diametrically opposed Bain (1973), for example, argues that theﬁ ‘
' bilingual s "more complex linguistic mode" accelerates aspects of
cognitive grovwth whereas Macnamara s (1970) position is that bilingualism éa
18 unlikely to haVe any effect on the development of either intelligence
‘or creativity.- Both these positions will be briefly outlined and the
assumption common to both positions (i e. that no differences would be
' Predicted between bilinguals and unilinguals on the basis of Piaget 8
- theory) will be challenged. ; : ‘ |

Bain s argument" Bain (1973) attempted to integrate the

o

theories of Piaget and Vygotsky by. investigating differences between

bilinguals and unilinguals on a task which‘required the discovery and
;generalization of ‘a rule No differences were found in time taken to -
transfer the rules but the bilinguals were more likely'to discover the '
rules faster than the unilinguals Bain .argues from these -

results that a more complex linguistic mode (i e, & bilingual mode)

‘does lead one to certain phenomena more readily and thus Vygotsky s

". thesis that language acts as a lure to development is supported. The

finding of no difference in generalizability between the groups.
rsupports Piaget 8 thesis that "internalized action, not language,pgr se,.;
is at the root of higher level thought (Bain, 1973, p. 10)." Thus, |
»‘differences between bilinguals and unilinguals, in favour of the
ff'bilinguals, were interpreted as support for Vygotsky s theory, whereas

, no differences vere assumed to constitute suppoft for Piaget 8 theory.
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Macnamara's argument: Macnamara's (1970) theoretical analysis

‘of bilingualism and thought is aimed at showing that bilingualism is

/

unlikely to have any effect_on either ihtelligence or creativity.
He pointsfout

W "The fears, or hopes, which caused people to study the
relationship between bilingualism and I1.Q. seem to spring from
the general view that 1anguage either constitutes or creates
intelligence (1970, p. 34)." - -

Macnamara rejects this view and argues'thatﬂlinguisticAfunctioning is

to a great extent dependent on many sorts of non-linguistic cognitive/
functioning ~In. support of this contention he quotes the studies of
Sinclair-de—Zwart (1967) which show that the development of the basic

cognitive schemata owe little to language and that developments in

d

/
. linguistic.usage depend on‘prior non-linguistic  growth. Against the

. background of his theoretical analysis of language and thought

" Macnamara concludes that- -

ML Lt seems_unlikely that bilingualism should have any‘:
effect upon the development of -the bﬁSic, common, cognitive
~structures (1970, p. 33)." - 3 ' o
. Macnamara's argument can'be'by—pgssed‘if one denies his claims -
J ,
that linguist}c functioning is to a great extent'degapdent on non—

linguistic functioning and does not play a crucial rﬂ&e in cognitive
"development. _ If one holds that 1anguage is &amﬁxal in the development
of logical thought then one has: rejected Macnamara 5 premise and his
conclusioniposes no problems. However2 the,present writer believes
bthat this position is not in accordance,With the‘empirical findings and
is. in full agreement with the position put forward by Macnamara. ‘

l

It will be argued that one can: accept Macnamara s premise

o
1

Y.
”
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(i.e. language 1s inessential for the development of operative'thought)
and reject his conclusion that bilingualism is unlikely;to have any
effect on the development of intelligence. In other words, it will

be argued that there is no contradiction betwaen Piaget 8 position on
3

the language—thought issue and the hypothesis that bilingualism I

‘significantly affects the. development of intelligence This _argument

involves a distinction between two qualitatively different ways -

"linguistic" and "non-linguistic" = in which bilingualism'can affect

cognition. - ’ o _

Linguistic and Non-linguist e Aspects of the Bilingual Situation S

-~

The bilingual's axperience differs from the unilingual's not

only by the fact.that he has access to two verbal codes in comparison
to the/unilingual S one, but also by several factors which although

they derive from the primary linguistic difference, are not in
.d' v":._ .
themselves linguistiec. o o

e

As an’ example of what "is meant, consider Furth's (l966) studies

of the effects of deafness on cognition. 'Furth found no cognitive

.deficiencies which could be attributed to- the specifically linguistic

/
factor (the fact that the deaf are linguistically deprived) and ‘he

argues that experiential factors, such as the 1ack of normal social

interaction in the deaf, can account for most of the deficiencies

R

(.

which were-found.

In a’ similar fashion, it can be argued that there are two general

ways in Which bilingualism might affect cognitive growth = the

" specifically linguistic and the non—linguistic Macnamara s (14}0)

analysis is deficient in that it fails to!take;any account of_non—f

[
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/
linguistic factors which may differentially influence the cognitive
development of bilinguals and unilinguals. The distinction between
linguistic and non—linguistic explanations has not been formally '
recognised up .to now, although several investigators (see Table 1,

page 19) have' proposed non—linguistic explanations to account for'

observed differences in the cognitive functioning of bilinguals and

unilinguals.

The assumption that Piaget's theory is inconsistent with the

Foo.

‘ ghypothesis that bilingualism influences cognitive growth is unsound

',firstly, because in addition to the effects of bilingualism on

cognition which are due to the specifically linguistic factor (access
to two verbal codes rather than one), there are effects which are
extrinsic to, or by—products of, the fact that the bilingual has access.
to\two 1inguistic systems Secondly, the fact that language (4n the
unilingual situation) may not play an essential role in the development g
of cognitive structures does not necessarily mean that certain |
linguistic features of the bilingual situation will have no effect on
the speed with which certain concepts are grasped in ontogenesis. |

. . ¢ . . R ) /

Non—linguistic'Explanations
.

.. The rationale - either implicit or explicit - for many of the

previous sﬁhdies of bilingualism and cognition was. that language is

- somehow crucial for the development of 1ogical thOught If this is so,

\

any differences in the linguistic medium are likely to have some - effect

. om thought processes. Thus it is logica to expect differences

between bilinguals and unilinguals with re ﬁ!ct to intelligence.

4
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Even investigators'who have argued'that language and.intelligence only /

partially overlap have tacitly assumed that bilingualism will only

. o
influence cognition to the ‘extent that language interacts with cognitive

~

processes. This is illﬁstrated by.Arsenian (1937) when he says

"o, .the influence of bilingualism. . ,does not extend’
to the whole area of thinking or intelligence, but to .that
particular section where linguistic symbolism and schemata
are involved in the thinking process (quoted by Peal and . B
Lambert, 1962, p. 5) " ‘ '

This rationale, which is also implicit in Bain's (1973)" and

in Macnamara s (1970) analyses, fails to take account of non—linguisti
| i

aspects of the.bilingual situation.which are,potentially important in
accounting for differences“ between the cognitive'abilities of ‘.3/

[

‘-_Nbilingual and unilingual-children Non—linguistic explanations invo‘ e
~accounting for the effects of bilingualism on cognition by reference .
.to factors which are extrinsic to, or by—products of the fact‘fhau
bilingual has access-to-two linguistic_systems. An examination of |

Table 1 shows several suggested‘explanationslwhich-fall into this
-~

greater amount of social interaction which is presumably involved in .
vlearning two languages at an early age accounts for the higher level ”
 of concept formation which they'found'in their bilingual~grade'l groupg‘
Similarily, Peal and Lambert (1942) argue that the bilingual is exposed
:to a wider range”f’experience% due to his participation in two

E I /\»/ . \ /

cultures. In tHESewexplanationa no explanatory role is attributed to

;,'\\ . N

Vthe-linguistic factor. The influence of bilingualism on cognition

g attributed to" cultural or social aspects of the bilingual situation.



'

It might be argued that ic is impossible to make this

'Y.

T o distinction since. linguistic and social factors are very much
VA .

X intertwined in the process of devélopment. However, Furth's, (1966)

e

w o~
‘“\mmig s studies Of the cognitive effects of deafness demonstrate that it is

possible to distinguish between the direct effects of language per se B
.. and effects which are more directly attributable to non-linguistic i
faigors., The same reasoning applies in the bilingual learning

situation, one mhst differentiate a direct from: an/indirect influence‘ b
o
: and not attribute to linguistic aspects of" the bilingual situation what

\.i .

should properly be attributed to experiential factors

o o

A different type of . non—linguiptic explanatory Variable has

been: suggested by both Peal and Lambert (1962) and Balkan (1970) |

‘ . to account - for the bilingual s. greater cognitive flexibility They
‘ argue that the habit of switching languages and making us of two oj(
different perspectives develops in the bilingual "une sou _ sse d' esprit" )
which helps him in tasks requiring perceptual or conceptual reorganiz—

ation. ~ This explanation is non~linguistic in that it does not emphasize

the effects of the ecifically linguistic variable (two verbal codes

rather than one).on cognitio# The fact that the switching is between
two languages is not intrinsic to the explanation +" The causal element

is the - switching of perspective rather than any specifically 1inguistic¢r '

factor.

' The existence of these non~linguistic ways in which bilingualism f:

‘ might affect cognitive processes refutes the theoretical ration?le

(often implicit) of many previOus studies and also the tacit as@hmption §i_,""

underlying Macnamara '8 (1970) theoretical analysis of bilingualism and

~
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- Linguistic Explanations _.v:'. o o ; N

-~

'explanations’have been suggested to account for: the qbserved superior- '

thought, . = -0

0

Y

Linguistic explanations account for the effects of s bilingualism :

On cognition as a direct result of 'the fact that the bilingual has - ‘g”?;jz

/
access “to two ‘verbal codes. Several different types of 1inguistic

o ....‘

ity of bilinguals on tests of general reasoning and verbal intelligence.faﬁ'

Peal and Lambert (1962), for example, have suggested that the overlap
of French and English vocabulary could account for the bilingual‘

greater verbal ability ani’Lambert and T&cker (1972) suggest that :'

transfer ‘across and comparison of 1anguages might have the same: effect.- :

[ 4

Peal and Lambert (1962) explain the bilingual's higher level of concept :

formation by arguing that btffuse the bilingual child has two words for
the same referent his attention is drawn to the‘eSSential or conceptual
properties of things. This explanation is "linguistic" in that the‘ '
higher level of concept formation is explained as a direct resule-of

v

the fact that the bilingual has two words for the same referent.‘

‘v ’

Similarly, many earlier studies made use of "linguistic" explanations

in that they attributbd'the bilinguals lower verbal intelligence to p'“

-
7‘

1nability to cope with tw0 language systems., IR

Do these attempts at "linguistic" explanations not : contradict

. » .
the Piagetian view that linguistic functioning is dgfendent on

non—linguistic cognitive fu ctioning’ No. The roIe which Piaget .

attributes to language in intelleptual growth is perfectly compatible |

" with these "linguistic" explanations. ﬂThe ?iagetian—view is expressed

FRR - ; : Sk
R E o B b A R




43 .
in the following quotation:
B "First, language training . .operates to direct‘bhe_child's
interactions with the environment’ nd| thus to "focus" on relevant -
dimensions ‘of task situations. Second,. . .language does aid in

. . the sturage and netrieval of“releiant information. However, our
' evidence offers little if any support for the contention that
language learning per se contributes to the integration and
coordination of ‘informational units’necessary.for. the achievement
- of the conservation concepts (Inhelder, Bovet, Sinclair and
Smock 1966, p. 163). "\ ‘ '

‘

In §hbrt,_the Pidgetiah view is tha't whilefchanges in operational

»+ thought structures cannot be explained by the influence of language,Tﬁ‘

/

language does aid cal thinking by enabling the chlld to focus mpre

egficieﬁtly on, an( to fixate the relévant features of the\problem

) situation.

o

This view on the influence of language is in.-no way“

incompatibl; with Leopold s (1949) observationithat because the ' .
’ of

bilingual child ha§ two words for the same referent his attention

- is dlrected to the essential or. conceptual features of objects, or. L

-

w1th Peal and Lambert s (1962) hypothesis that ‘this .can accelerate

!

' the process of conceptual development Piaget s account;gf’the

\

~,‘role of . language in the unilingual situation emphasizes.that language

& r* &l £
, directs the child s attention to relevant aspects of the environment'
,n 1 , :

-

in the bilingual situation where there are two Yorms of linguistic

input, this p;ocess is likely to operate to a much greater extent and

/
draw the child's attention not only to aspects of tha outside envir~ \
onment but also to features of his two languages themselves. Thus,

~as Vygotsky (1962) and Lambert and Tucker (1972) -have noted, the

bilingual child will be”led to compare and contrast the operations that.

P 0
..r d \

‘can be perégrmed in. Egch language.{,f e /'{:‘ o

PR o
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In summd;y, when Piaget 58 account of’ the role of language in
the unilingual situation is extrapolated to the bilingual situation, it

. can be shown to be highly consistent with the hypotheses ‘that |

s
bilingualism (a) accelerates conceptual development and (b) increases

.

»the linguistic skills of the individual.

N}
»

\ r
-constructs to‘account for these effects. Because of its emphasis ’

_that the bilingual_mode of cognition is not qualitatively different

bilingual environment is especially ehriched with respect o one

-‘Comparison of Piagetian and Vygotskian Interpretations o i -y

LX’./‘ .
.Despite. the fact that the. theories of Piaget and Vygotsky \

are equally compatible with the observed effects of bilingualism on .

K

cognition, each theory is likely to invoke different theoretical '

’
v

!
on the role of speech,in integrating different asﬁ%cts of development

Vygotsky s theory might hold that biLingualism introduces a .

qualitatively different mode of . cognition and restructures the entire ,

mental life of the individual Piaget would argue on the other hand f S

o

....
,,,,
o

from that of the unilingual since all operational thinking derives

_from action, not language.‘ However,. he might allow that an early

9

A

sphere of action ~‘action with words. This early action with words

could accelerate the development ‘of operational structures and facilitate

) the representation of operational thinking through language. In . .

addition to linguistlc factors there are also non—linguistic factors
~'.—'- 1y

'in some bilingual learning situations which might accelerate or, in .

i

some cases, retard aspects of cognitive development.
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This brief comparison of the ways each"theory might interpret
the effects of bilingualism on cognition must remain/speculative since

\
neither Piaget nor Vygotsky nor any ‘of their respective followers has :

.

adequately considered the issue.

N
T

The problem in this- chapter was to determine whether the

Vygotskian and Piagetian positions on the language—thbught issue were

. compatible with ‘the reported effecg? og‘bilingualism on cognitive

) functioning Vygotsky s theory, with its strong emphasis on the

/
influence of language in cognitive development, would clearly predict

differences in cognitive anctioning between bilinguaIs7and unilinguals.
Piaget s theory, on the other hand, seemed less obviously compatible
with.the‘reported reSults. In fact, Macnamara (1970) argued that

because of the. strong evidence in favour of Piaget's theory one should
expect no differences in the cognitive functioning of bilinguals and
. , e

unilinguals. L T 'f&;' "ﬂ'}ib

It was argued that Piaget s theory. was compatible with the

research results, firc'ly, because there are aspects of the bilingual
] - -
learning situation (e be increased social interaction) which could o

P

affect cognitive development in ways which are ‘not directly mediated
by language. In other words, linguistic aspects of bilingualism
(i e. deriving directly from the bilingual s access to two' verbal codes)

are not.the Only explanatory factors operative in the bilingual

learning situation. Secondly, the influence accorded to language in

4.

_the Piagetian theory is compatible with the specifically linguistic

Vo

/.

> -
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 effects of bilingualism. The linguistic explanation which is best

_substantiated by the empirical research is based on Leopold 8 (1949)

observation ‘that the bilingual child's attention is directed ‘to the

essentiaI attributes of objects by the fact that he has two words

v

for the same referent. This capacity of language to focus the child.s

4.attention on different featur@s of the object is precisely the aspect '

of language which Piaget emphasizes in relation to cognitive develop-

3
i “)

ment.:

Thus, Piaget’s theory has no difficulty in accounting fbr

the effects of bilingualism on cognitiVe functioning. " The distinction

between the two fundamentally different ways in which biliiggalism

might affect cognitive processes should make possible the a(zelopment

v - -

of a more adequate theoretical context ﬁor the study of bilingualism

and cognition than has existed hitherto. ”x.lv-‘ -

'



CHAPTER 5

BILINGUALISM AND COGNITIVE REPRESEN?ATIO& ' -
In the previous chapter two qualitatively different ways -

"linguistic" and "mon-linguistic" = in which bilingualism might affect

cognitive growth were distinguished. The use of the term "linguistic' |

t

should not be taken to indicate that the effects of bilingualism are

confined to the linguistic medium -Rather, what is meant is that-

D

bilingualism will affect imagistic representation and concept formation,
/

,“ if it does affect these processes; through its primary influence on the
i AR

verbal symbol system of the individual The ‘use of the term "non-

_‘”\ /

e

_linguﬁstic" is meant to signify the_fact_that bilingualism can_also

i ' influence cognitive processes in ways which are not directly mediated | &

£
'

by . the person s verbal symbol system.

Thig‘chapter wiil attempt to describe some of the possibldaways
in which bilingualism as a "linguistic" variable might affect thev‘~_"
‘ indii}dual s use/of linguistic and imagistic symbol systems on the one

hand, and his operational intelligence on_the.other. o

Bilingualism and the Linguistic.SyStem -

It should be remembered that we are here only concerned with

genuine or balanced bilingualism i e. when the individual ‘has more or
/

less equal access to both 1anguages Many of the earlier studies which»

’vreported that bilingualism 1eads to a "language handicap used subjects-

b ' hose proficiency in one langgage was much inferior to that in the .other.,

v

If many of the. interactions of these subjects with the. environment B
(including 1.Q tests) have.to_be conducted through:thefr“weaker_language, s

/

o - . ;".‘, %
o "._| ..“v . ‘ 1.‘_ Ta B o



s

then these individuals are undOubtedly Suffering frgm a language |
hahdicap" but this should not be attributed to bilingualism.. ~On the
contrary, it seems justified to argue that their language handicap

is precisely their 1ack of bilingualism Thus, arguments concerning

~the effects of instruction in a weaker language and the 'balance effect"

..(Macnamara, 1966), while undoubtedly very relevant to bilingual -

o
education programs “dre not of direct import to this section. The

problem here is. to examine what effects access to two language systems

’will have on the facility with which a- person uses linguistic symbols_

in his thinking processes. L R o

“In contrast to the many- eariy‘studies which proposed the

'"language handicap" hypothesis,_several more recent investigations have

suggested that balanced bilingualism has a facilitating effect at the

level of the 1inguistic symbol system. Peal and Lambert (1962) suggest

‘that since there is considerable overlap betWeen French end English

: ;vocabularies, the bilingual student may he_helped when functioning in

either 1anguage by positive transfer from the other. Similarily,,:

Lambert and Tucker (1972) argue that the process ‘of comparing languages s

1mmeasurably" helps the bilingual child "to build vocabulary and to

“comprehend complex linguistic functions (1972, p.. 208) o The
:ramifications -of this linguistic facilitation for conceptual functioning
will be considered later Suffice it to say that the effects are

’likely to be significant since vocabulary tests are typically the best

“

predictors of overall intelligence and a. high level of linguistic

Acompetence will undoubtedly help in the expression of and ability ‘to use -

- one's intelligence.

/

g ' —
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‘ 'Bilingpalism'and the Imagistic System

Virtually mno empirical research has been done on the question

(
'

of how bilingualism affects imagistic representation. Vildomec (1963)

l

reports that most’ of the multilingual individuals in his survey

tended to be "visualizers" (p 184) Howaver, this report is of

Aremembered better what they read than what they heard

(1970) argues that bilingual children are often "caught

‘doubtful value since it is based only on subjects reporos that they

Vera John'"

between two

1anguages" in the early school years "and therefore the instructional

!

- .use of. imagery may ‘be of great assistance to. them since

1

\special help in organizing their world. She points out

they need

49

that the role .-

f_ﬂvisual conceptualization" in- the bilingual is of special interest.;

S

but fails to elaborate further on this point

[ O

.,

iy Vera John' s hypothesis seems more likely to be valid for :

i

.Upseudo—bilinguals" (i e. those who have not achieved balance betweenj_

their two languages) than for genuine or balanced bilinguals However,'.

B

~it is an interesting theoretical possibility and worth

‘both with balanced and unbalanced bilinguals.

Ay
investigating‘;

Another way in which bilingualism could conceivably affect

imagistic representation should be mentioned. Leopold

"Ianco—WOrrall (1972) offer evidence that the use of two

(1949) and -

verbal codes-

-—by the bilingual child might lead to quicker abstraction of the

conceptual features of the object In a similar vein,
ima.gistic rather than*the conceptual leVel, one could h
K havihg two words for the same referent draws the biling

attention to the non-linguistic features of the object

o

except at thehi
ypothesize that
ual s

itself and

-~



\ affect imagistic representation. g

. . . . ‘ . s . o
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‘n\‘.'

this expresses itself at the level of‘symbols by a tendency to think -

more in images than in words. Despite these theoretical possibilities,

_there. is as yet no empirical research into how bilingualism might

'1 ﬁilingualism and Operational-Intelligence 4 . N

not” "been explicitely investigated it seems likely that this "action

go————

r
Several of the studies that have been reviewed have reported

'that bilingualism leads to higher levels of concept formation and .

-

non-verbal intelligence (Lideke and Nelson, 1968 Peal and Lambert,

.1962). Only one of the‘attemptS/to explain these results has’

involved a "linguistic" ekplanation i.e. Peal and Lambert s (1962)

hypothesis that the faster separation of sound and referent in the

bilingual child leads to quicker abstraction of- the conceptual features

~of the object. Peal and Lambert use, this hypothesis to explain ‘the

1

superior performance of their bilingual group on measures of general
.

reasoning.

SeveraI authors have hypothesized that the bilingual child will

' compare and contrast his two languages’ Although the question has

y-

.'with words" could accelerate the development of operational structures.

4

‘BrunerL(l966), for example, argues that the capacity for symbolic'

"v.

: _representation is marked by the child s ability to use the built-in
hproperties of language (e g. categories and hierarchical organization)v
: t_in his thinking However before this can happen his experience must.v
fbe brought into conformity with principles which are in some degree

ismorphic with the structural principles of syntax. The bilingual

* child’ s development is likely to be- faster than the unilingual 5 in

L4 -
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, the one hand and operational intelligence on the other, is intended

} empirical 1nvestigation itselﬁ

o R

this regard since his attention will of necessity be,drawn to the

!

"built-in properties of language" by the fact that his two languages

expreSS‘things in different ways. 'In fhe previous chapter it was =~ |

- 1

. shown that such an acceleration of operational development was

consistent with the theories of Plaget and Vygotsky

In addition to these "linguistic" ways, there are also
non—linguistic" ways (e g. greater social interaction in the bilingual
learning situation, greater cultural stimulation) in which bilingualism

— \

might affect operational development. : .

. ‘; b This survey of the ways in which bilingualism might be

theoretically expected to affect yerbal ‘and imagistinsymbolic habits on,.

/

.as an introduction to the empirical study which investigated the

effects of bilingualism on these processes, We turn now to the
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RESEARCH D}éSIGN AND METHODOLOGY

'It has been shown by Guilford (1967) among others that both -gﬁ

-/
imagery and verbal processes/are involved in many different types of

o

cognitive abilities, thus, it was»decided.to investigate the

H . ) /
influence of bilingualism on. symbolic habits in. several areas of
|

cognitive functioning - specifically, memory, reasoning, and divergent
l

thinking, The basic desig‘ of the study is shown ‘in Figure:&.

[ L '

The tests.which weie administered were_designed to tap both

i

verbal and imagistic or spatial processes in the areas of memory,

“ reasoning and divergent th nking.

”Objectives_- . - uﬁ_. . o Co
/ , L S : : :
The.major-objectiv s of the study were: firatlx to investigate |

whether there are any significant differences between bilinguals and

o

unilinguals in memory, reasoning and divergent thinking abilities, and
secondly, to investigate whether bilingualism 1eads tb a tqndency to .
think more in terms of images as opposed to linguistic symbols or ‘

vice-versa.i,

Other bobjectives‘ygwere" ‘ E : L .: e
1. to investigat cognitive differences between balanced C

&

)
bilingnals angd those who had not achieved balance between

"btheir two lanfuages. - N“;;,M,~~v "f~'

s SRR

‘2.--to investigate whether there were any significant .




Vérbal

. Spatial

Memory

»Reasoning

Figure 1. Basic ’Res%rﬁh. D?é‘s'ign

et
%/

o
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mand 11 years 7 months (U)

<
i ' >

fdifferences, both on the,cognitive variables and on
Y
/measures of linguistic balance, between children from

/ French, English and mixed (1.e. both French and English
f | ‘ .

i spoken at home) home backgrounds.: .m'“ e
’ ‘ / S . -

: . R R B
B'Iingual_andudnilingual samples: The bilingual sample was

Subjects ,/ S

~ ' :
drawn fro .thelhench—Eng ilingual program of the Separate B

School S stem in Edmonton, Canada. ‘Three grad. A classes from three

differen schools ware tested. Three student s “Rre excluded from

consider tion for the balanced bilingual sample because of knowledge of . - .+

- -

C

a third anguage (other than French or English), and from the remaindbr .

(82 subj cts) a group of 61 subjects was . selected on the basis of

' / E 1.v—-‘~\.
T e unilingual group was drawn from two schools in the Edmonton

iPublic School System. 89 students from three classes ‘were tested |

,questionnaire was administered to determine whether the children had

- 4

.any knowledge of a language other. than English -and an this basis 18

students Were excluded from the sample (see Appendix D) From the

remaining 7l students a sample of 61 was matched with the bilingual

group on the bases of sex, social class (SES) and age._

\ Both bilingual (B) and unilingual (U) groups consisted of -
-

32 girls and 29 boys; their SES indices (Blishen 7—point scale) were

3 59 (B) and 3 60 (U) and their mean ages. were 11 years 6 months (B) /

N



-

i

Linguistic backgrounds of the biiingual group

: were also administered a questionnaire (see Appendix D) whic asked

which language they spoke ‘at home,'

_both French/and English.1

The composition of the balanced bilingual

.uwgroup in terms of home background was .as follows '

a possible 29),

Mixed 24 (out of 30) English 12 (out of 23)

o
T e'bilin ual curriculum The percentage of time that the

: bilingua children spent learning through the medium of French varied

somewhat between - schgols and" between grades. The bilingual SChools
, L . _ _ .

;0¥ _tack of s . 1ls . .f" - vbjects.~ Social
;isciencek physicalﬁeducation, music, art and recently some mathematics
l i - N / R 3 Lo ; -’? . .‘ SR ~

\/have been taught through French ) P .

In terms of Mackey s (1971) typology of bilingual education,_f,f

the curriculum pattern of the three bilingual schools in theﬁpreseﬁt

study would be classified as Dual-Medium Differential Maintenance (DDM)

The bilingual learning situation would—be—classified as DDM 6 (see'

R

. - L . ~V_ e ST
‘ _Mackey 1971, p. 171) T SRR S LT

. \ ~dai 01 , the exactvpattern,of mixedwlinguistic‘ :
- ‘usage. Thus, we do hot know precisel: : ' ' ’ :
-, Spoken, or whether both parents spea

N}

.55

The ch fdren-

French 25 (out of

{ "

Y-

-
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,Ahe is aware of the cultural value of a: second—ianguage and possibly

. . P . . R : . ' LT . ’ . L ' . . B X
A gﬂ R ‘. ' ' . : o ’ . . ‘ c 1 o v v . ) X
e 1] . L e Sy o . e o

g . _ ‘ ) . ' . S

o T s N \ g . . w ....v
g ) ; - i L. o . . K 56
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&3]

:children who are not capable of benefiting from the bilingual'program

| are likely to have dropped out and thus the possible negative effects

j‘oftilingual schooling on some children would\not appear in the results

Rt R v

to- whiqh ‘the’ bilingual learning situation has been isolated. It

.. ] & '\

. i_of the present study. - . " L \;i”' ‘,,;~"“ fi".v

— A 3

The second possible source* of contaminatiOn concerns the extent

.

might be argued that parents who send their children to a bilingual

&

‘25' school-are more:culturally aware than those who send ﬂheir children Lo

6 ’ -

, to axunilingual school_and this factor is not necessarily controlled . ‘

’ - .
) . B R

?by matching the two groups on SES, In other words, the very fact that

T a parent sends hia child to a bilingg‘& school is an indication that

I' i

| EN
B -that the cultural level of his home is higher than onq*might predict

from his SES level.’ Here it is necess y to distinguish between

a- B G

¢

"cultural stimulation which is- intrinsic to- the notion of ﬂbilinguity"

,f

i “and the cultural stimulatioh mentioned above which if it exists, is

extreneous to the bilingual situation and represents a possible source
ﬂ .

'of contamination. The” cult?ral stimulation which derives from ‘L-{;

‘ is an intrinsic aspe&t of the bilingual learning situation.- The

Ayare more culturally aware might tend to. send their children to a

L ekposure to two different Cultures is a non-linguistic" factor which

L . !
~°

cultural stimulationuwhich derives from the fact that parents who
. l,‘a.~

©

_ bilingual school is extraneous to the bilingual learning situation."

~ In the present study this facth appea;s most likely to R

~
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/ /be balanced bilinguals) before going to- schqol./ However, if this is

the case - the SES index would have controlled this factor' to a large

extent. since. the SES index for the English group is 2.78, for the

o Mixed group 3 33 and for the French group 4.00.

L S . . T El
e e
Materials ¢

Each olass-was tested on two occasions lasting approximately

h ,

~gne hour each. In the first session three subjects of the Kuhlmapn-‘

\Finc Intelligénce Test and a verba& test of~divergence were

admi istered. The second session gpqsisted of an . adaptation of the‘

« )

&all ch~Kogan (1965) "Patterns” test and four memory tests designed to
-\ ) ¥ ﬁ.;‘l '

tap visual and verbal mediation processes in‘memory.- The balance
DR I

o f

measures ‘were administered to the! bilingqai classes during the first

session. )

Before considering the balance.measures themselves, itfshould

'be emphasized that "balance does not‘imply equilingualiqx" The balance“

G

measures ‘were used in the present study to assess the relétive‘fluency

/ .
/ [N [}

in English and French of the children in the bilingual program and"%o
(~J5. N
tkliminate those who were much more dominant in one of their two languages.
{;} . -, . @ . :

: Balance Measures: u(a)~Wor ASSociation Test' This,test éas S e

The children were asked «to write down'as many words .as Qﬁey'”‘

. S . \'-,'"-'-‘

with”ror "belnng with" that word An interval of 60 seconds wé% al- =“~x;--'.‘
=~ 'r a ~ ’ . .'\'_ ’ A R
lowed for association to each word/ The balance score was calculated '
? o ’ 13 o o 5{'.. ! ’
- N . -t
, e o F
e e _ -
K * RN
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, .

as follows. ¢ ' L e ;j
(Sum of English words) - (Sum of French words),
(Sum, of. Englisl\words) + (Sum of French worde)

'1

x 100

\f“ i:,

A zero indiogtes perfedt balance between the’ two,lahguages._~‘

I, e, i o
(b) Subjective Selvaatiﬂg The h&lingual subdeﬁts ﬁkte aSE‘ﬂ/to rate

]éiﬁfhnd French
(7 S

”ﬁell" 4 points

their ability to speak, read write and underst&%

on 4 point scales ranging from not at all" to "Vet

were given for a very well" response and 1 pbint'fOEXa‘ﬂnpt at'hll"
S . . (L T
response, so that the max1 m score for each 1ad§uageywas-16 ‘The o
" ! h . 3 "Le" *

ratio‘ of the English und French self—ratings was used tﬁ'form a ‘ .
A
balance score. ¢ P | | -..f;:f‘

I , ,

&fC) Teacher Rating The third measuﬁe of batance wms‘}he teacher 8
. gd [#3

ratings of . the!ﬁhild s relative ompetence in English and French The

‘l
g

teacher was asked whether the c ild benefited much more R soﬂewhat
mdre'vo equally fromqigstrn tion in either language. o

i’ The self- rating ecores and teachers ratings were transferred

.inclusion in the balanced gr ups Was a composite score of between +25..

L3

Ths self~rating scores were rescg}ed by the following method.

- ;T' 100 - French score x 100
v .1 ¢ ' English score

A positive score indicates/greater proficiency in English and ‘@ .

58

—_—

' ol ,
gegative scoge greater'proficiency in French . To reach the balance ¥
A \""““*—«' N : :
level (between +25) a. score of 12 out of*lg‘was required PR
. The teachers ratings were rescaied as follows. a_rating of,
A ) R ;{i’i’ o $oonE . :
. r‘ | 4 . - B “,.‘ B J.. i é‘ % «
éh . Fa ’, : . h : q
SRS S *
4 ‘.;‘(f‘_w‘ 3 h . ‘q

o
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"much more" was scored 50, somewhat more" 25 and "equally" zero.

i

,Although the 3 point scale is somewhat crude, it is doubtful if much

more validity would have been»gained from, for example,‘a 5 point sc‘l@.
- oy . : s o .

vThe,teacher ratings correlate Significantly higher with the other‘two:
v balance measures than they do with each other (see Table 2 pP. 61)

R . ;bs_ . No one balance measure was sufficient to exclude an individual

from the balanced group " An individual could score above *25 on one of

.o "the measures and compensate on the.other two so that his composite

o

score was under 123 ~Although comparison cannot be exact due to

. o]

yf'ﬁ’mwfdifferences in tests and procedures, the criterion of +25 geems at

anfi' least as stringent as that employed by Peal and Lambert (1962) For - \

«

example, Peal and Lambert s criterion of balance in the Word. Association

Test is +30. The interdgrrelations of the balad%e measures are shown

< . .
M s “a

» . in Table 2, Ty L . - . e
X : ‘ i : - ) ¢ 4 ’ .
¢ Macnamara (l966)-has“critiCised Peal and Lambert's (1962) study

: _ on the grounds that their use of tests of linguistic balance invalidates
o4 N
"~ the comparison of bilinguals and unilinguals on verbal intelligence

~

‘ _ | ‘measures. He says that perhaps only the more linguistically gifted

,g;fyﬁ French—Canadian children were capable of acquiring, by age lO .a ék_;.
| command of English equal , to thir command of French If. so, comparisons
in linguistic performance between the balanCed bilinguals and | b
“J\;;f ’unilingupls were bias d in favour of the former&; A similar 2rgument
‘ | coulﬂ be made in ‘the case of the present study. It could be argued

that only the more 1 nguistically gifted of the English home background
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and for‘ the thre-e W
(>‘ ¥
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!

available data fromdﬂu:present study/offer no support for such an

argument. The corrélatianqﬂof the balance measures with the test of
v ‘ ,b

verbal intelligence";&(i?, s

for the total bilingual group (82 subject;s)
ground groups are shown in Table 3. The
only significant correlations for the E group ate with the two English
balance measures. Thus, it can har.dlg‘be argued that performance,on

the French balance measures is a pr%t f verbal intelligence.
( %

.

| ' ' A comparison of the performance~@§lanced\and unbalanced
‘memberS/ of the Engl:l,sh home background group on KF 1 again shows no
relationship bethen b’alance ahd verl?al ability An analysis of
covariance with ?ES asuioovariate d;owed that the adjusted mean of the

~balanced English group, (N ‘$2) o’/KF 1 was. 17 01. . THe unba;lanced

" mean (N=ll) was 17. 17 The probalZility level was p< 92,

~One can conclude, therefore, that the comparison of bilinguals

and unilinguals on the verbal intelligence measures has not been

e‘ validated by t.he selection of’ only balanced bil'inguals.

e

/ v

r Memdfy Ef_ts | 'I‘wo verbal Free Recall (FR) and two verbal

o

Pair%’associate (PA) tests were administered -One list in both the
FR and PA tests consisted of concrete words ‘and the other of abstract
words‘ [Paivio (1969 1971) and his colleagues at the Universit:y of
Western Ontario have demonstrated that PA lists consisting of concrete
words are remembered by means of imagistic mediation, whereas abstract.
words )are much less potent T8 their capacity to arouse :Lm:!ges and

tend to be remembered through verbal mediatiou. The PA abstract and

concrete lists each consisted of 8 pairs and wére equated for

¢ " Ci ot ' . S L.
’ A KRS : . T
. . o ) . .
. . . . T . b & 3
e 31 ' ) . ' . '
5

¥
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f TABLE 2 :
! Intercorrelations of Balance Measures
», — . T u
Me/asure S 1. 2, 3. 4, _'f
/ : o o
l. Word Association (Ratio 1) 1.000 .290. .523 .706
2 Self-rating (Rat:io ) T | 1.000 - .488 741
3. Teacher ra_»tj;ng_‘__k.:...-. ' v * 1.000 . .895
4, Composite 1.000
.280 is signftg?ant ac
D2 o R
. TABLE 3 ‘ !
!

' Correlatidﬁf. between the Balance'Meaéures and Verbal Intell'igenﬂce: (KF 1)

/

g

F'rem‘:ha :

Total Group

; _ English Mixed
Variable (N=23) . (N=29) M (N=30), - - (N=82)
1. English Word Association - .398% .358% . 086 " 273
2. French Word t}ssociati'on _.183 r.llfﬁ v .241 - '.04_5' , 4‘- .
) . ' ' ) - ) r.l :- R .‘: i-,'}..'t - .
3. English. Self-Rating .527% % 802 095 320%% s o
4. Frefich Self-Rating 004 @.07' 069 =119 %0 -
o ) . . i e v ‘3.‘_‘ ‘-\,:h .
5. Ratio 1 .247,, . =171 ~.224 .089 T -
6. Ratic 2. 292 -.289  [-~105° Lots i
7..M€acher Ratic = 216 —.271Lg7%k —as PRt
e S A ) .
- p(o 05 s . - ) *t.
% pe Ol » - .
hl ’ . ‘ ,s—l‘{v':f‘"
!‘q -/ . e ) - S ‘
- : "-‘k’, A v ———
»)"Nv' P - *
.A -‘ . 9 1
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-instructions are given in Appendix C)
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meaningfulness and varied in image—evoking Value according to’ the -

values given by Paivio, Yuille & Madigan (1968) The PA lists wére ";.-

10 second intervals for S's to write in the appropriate response WOrds.w

The’ instructions for both the PA tasks were the same. _(The full

4

The FR 1ists each consisteﬁvof 16 words and were varied in

-

image—evoking value, \Both lists were played back once on

,-v’

- rape and projected for two. minutes In FR wlth concrete words the

following instructions were given "In learning the words it might =
help you i1if you try to imagine the object in” your head For example, - -
i{ one of the words was 'chair! ‘you could picture a chair in your

head.!" - FR with abstrabt words consisted of four grodps of words

‘which were conceptually rélated'to one anotherﬂe g. one group consisted

4 ",
of. yard' distance mile and 'length' . The order of presentation

- of the 16 words was random, The following instructions were given,

"In this test some of the words are connected to each other in various

-, ] s

ways. You, might find iaﬁtasier ‘to ledrn the words if you looked for

<the connections between them or the ways in which some of the words

'go together._ The full instructions and ‘test items are given in - A P

R !

1

'Appen,dix,C. v | o R - S

X

N

Thus, in hoth the PA and FR tasks the image-evoking value of

the items and the instructions were . systematically varied in such a ,'

_ qay as to differentially elicit verbal and imagistic mediation N

¥

-

EE -
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o ' - Reasoning tests:- Three subtests of the Kuhlmann-Finch Intelli—

gence Test designed to ‘measure verbal and spatial abilities and gener .1

.reasoning (subtests l 2 and 4) were administered. The Kuhlmann—Finch
y o

) manual (1956 pp. 50-56) presents satisfactory evidence of the o
reliability and validity of these measures. " The Spearman—Brown "
- split half reliability for the grade 6 test 1s .92. 'The three subtests

;’used in the present study arershown in Appendix A, o : '
T In adddtion, the Lorge—Thorndike I Q ‘from the‘school records "? e

was included in the analysiS. - A ‘ftﬁr
¥

Divergent thinking tests‘v The - "Utility Test" from the French

! Ekstrom and Price (1963) Kit of Reference Tests for Cognitive Factors

'

was administered as a measure of verbal divergencE The "Utility Test"

‘égaks subjects to list as many uses as they can. think of for two g o ry
P4 ‘% i t
common objects - pencil"‘and "Briek". Six minutes were given for -

u

response to each word and the children were instructed to try and SN

u'think ofkuses that nobody else would think of., A game—like "fun" a;—

mOSphere was encouraged. The "Utility Test" is. derived from one

' originally devised by Guilford (1967) in her factor analytic work on ,‘§5 a

Lognitive abilities. } o ,% -

«l Wallach and Kogan 5 (1965) "Patterns Test" (adapted for group
r administration) was administered as a measure of non—verbal divergence.

This test consists of a series of’ 8 meaningless" line drawings and the ,jé ;"

1
<

child was required to list as many‘things as he could think of that :

each drawing might represent. The test was called the "What Is It



: half reliability coefficients for this test, as reported by Wallach and .

ée

2 o . f . P
N PO

. . 1 o -~ ™ 3 TS :
| | . | T A Y Y/

Game" and chiidren were told'to work -at their own pace. Most children
. o
had completed the testﬁWithin 20 minutes. The Spearman-Brown split

_Kogan (1965), were .88 for“%niqueness ofgresponse and_g93,for,number of
responses. Thus, this test possesses a high degree of internal

. . . RN . "‘4*,-)
consistency

P . | N . . . )

The "Utility. Testﬁ was scored for fluency (number of uses y
listed), flexibility (extent to which the class of uses is shiftedQ and

! .
originality (uniqueness of response) " The scoring of performance in

-terms of fluency, flexibility and originality corresponds to three -

f ‘dlfferent divergent groduction abilities 1n Guilford s (1967) model i.e.

s

b{ -
divergent production of semantic units (DMU) divergent production of

v

semantic classes (DMC) and divergent production of semantic P

.transformations (DMT).. m ‘ L B ;: (,L:f S

v ¥

" The figural ﬁPatterns Test" was scored.for fluency dnd origin—

o

ality The originality score was calculated in the following manner for
_ ; . : " _
both Patterns and Utility tests. Any response whlch‘occurred between :

i \

.12 and 6. times 1nclusive (out of the total sample of 171 subjects) was

' g L ) L,
'then, as Macnamara (1970, p. 36) points out, there ig a "total'

I ! .
credited'with 2 pOints and any unique response (occurs “only once in the -
D -

entlre sample) was credited w1th 5 points The technique follows that »

”’?.g'

. / '
of" Taylor (1971) and represents a compromise between the rather complex

welghting system suggested by Cropley (1967, p 53) and the lack of any v

welghting in the Wallach—Kogan (1965) scoring procedure.b

How valid are measures of divergent thinking’ If;”as is
. - \ " ) H 3 ' ° B .
usually the case, one”regards these'testsfas tests of “ereativity"

e

‘absence of any indications of.validity'for‘measuresxof'creativity in

s

N



~school children."

"‘should not be uncritically labelled

65
In other words, what divergent thinking tests measure

creativity". No consistent rela~

tionships have been shown between performance on these tests-and

creativity in real. life.

measure an ability which is partially independent of g

' .(‘

All that ‘can be said is that these tests

' and that the E

type of cognitive Processes which they measure have been hxpothesized

to. be important in creative thinking

research th

For the purpOses of this

#
* L

tests are regarded as measuring a wellrestablished

« WRFDEN
anet

\:-

“’cognitive ability (Wallach and, Kpgan,“1965 Guilford 1967 etc )

_‘viﬂd,‘v,‘-whose pretis
‘unresolved.

in Appendix

-

The divergent thinking tests

P
i
pmim
i

e

e relatiohship to creative functioning is still laﬂgely

nd instructions‘are'sthn



Chapter 7 _ _
V ,_,‘ ' v */ S \

AR ~ RESULTS T o

Af Comparision of Per ormance of Bilingual and Unilingual Groups

The performanc of the matched bilingual and unilingual

fgroups on the cognitiv.,measures was- analysed by-means of a one-way

v \

analysis of variance. The means, standard deviations, F values and

v
" probability levels are shown in Table 4 _.‘ g

.

The bilingual groyp. performed significantly better than the

unilingual group on the ve: alﬁability and general reasoning subtestsﬂﬁ |

and also on the-mea:'re of o

The unilingaals performed sign ficantly Better on ‘one of the memory

.
-t
L

tests - Free Recall with abstract words e “ . ;}

v

_ Possibly due~both to factors connected to the group testing
‘situation and the fact that abstract. and concrete lists were presented

[

both visually and anrally, the methods of remembering fhe abstract
and concrete 1ists did no&%appear to differ. .Both type of lists-show

a' similar pattern of inter—correlations W1th the othef“Variables and

the impression gained while admlnistering the tests was that the

rists tended to be learned by rote rather than. through any form of

medlation.
f’ _
B. Comparision of Performance of Balanced and Unbalanced Bilinguals

o

P

As there were large SES differences between the balanced (B)

and unbalanced (Ub) groups (B/4 3.59, Ub - 2. 90, pP<. 11) a one-way‘

analysis of covariance was~%arried out-with SES as covariate. The

o

S .



'ability measure, and the differences between the groups on - the //

._C;° Comparison of- Children from Differqnt Home Backgrounds

- 5 ’ 7

. £

'adjusted means, standard deviations, adjusted F values and probability

levels are shown in Table 5. , o

A similar pattern of results is evident in the comparison of

.balanced and unbalanced bilinguals as in the comparison of balanced .WN: '

PR

"/
bilinguals and unilinguals. There afe significant differences betWeen

the grOUps on general reasoning and the three verbal divergence

.measures. In addition,/the balanced group scores higher on all the

]
2]

-'verbal tests while the unbalanced group scores higher on the spatial

,.|/ ¢

Patterns test ‘are very much less than the differences on’the Nerbal

measures of divergence. Thus, there is again some evidence bf

P ,\ﬂ;
facilitation of verbal process1ng among the balanced bilingéals.

/

.‘sil ‘» . . . \

- -
N

IS The home background data were analysed by means of a oneeway ‘
w

. analy31s of variance The means, F values and probability levels for,

.“

children from French (F), English (E). and mixed French and English

(M) home backgrounds are shown 1n‘Table 6. As there were 31gnificant

o
£

»differences between the groups on SES a one—way analy51s of dbvariance

L“was penformed on the varlables where 51zable differences were found

1

between groups (i. e. balance and.intellikence measures). This .

analysis'is shown in~Table 7. . -

[

The results in Tables 6 and 7 are quite clear, There are

’

highly 51gnificant dlfferences between the grOUps -in the 1evel of

s

balance achleved be twéén. nglish and French. The F group are’ most .

)

balanced, the M group next and the E group least balanced ' The mean'

- S : ) . v S .\_

S
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Analysis of Variance for Chilgren from English French S

*@&BLE 6

and Mixed Home Bickgrounds

+
o

L)

o,

e

.. Vari.asle .

English . French Mixed

-

F.valué " Probability

1. E word
asgociation
20 F word

: vassociation

| l’3*~k self

rating

4..F self
rating

5. Ratiol}l_
" 6. Rat

7. Teachef
Rating

.

) 8.'Balance'ﬁ}”;.
.- Composite .

9. KF 1
10, KF 2

11. KF 4

12. LT I.Q.

percentile
13, Utility .

fluency .

14, Utility
flexibility

15. Utility

originality .-

- 16. Patterns
‘fluency .

M-(N=23) M (N=29) M- (N=30)

29,00 © 30.50,

24,93  21.67
15.52° . 14.55 15740
11,7 14,24 12.73

12,45 17,35

24.09 12,59 17.27
29,57 11.00  14.77
26,30 11.86  15:83
17.09 © .14.03 16.37 -
10.70 ~ 9.66  11.53

14 39 14.31 . 16..

72.35  58.66 -

| 19.43 20,00 . 18.17

0 T
12.91 ° .11.83  13.13
10.35 . 9.62 . 10.93 -

. 22.90.

'14.60

K 11;54

" 65,50 '

23,73

. 21‘ '~ "u 8:{ ‘ e -
4.86— 0L #*
3.54 .03 *

- .000004 **%

781 0008 A% -
[4.89 009 ®x
7.61°, .0009 *#¥

o 7

©.009 o
.29 - v
14 -

4499

1.27

2.01
CThe 4T
.39 .67
ST

.09

~'.000004 hkk

[\

~ 17. Patterns : B S . . P S
, originality 25.52°  19.00 20357 . 1.47 26 ..
18. 'FR CW . 12.43 11.34  © 11.30  2.04 .14 o
19. FR AW . . 10.87 .9.93 ' 9,83 1.17 .31 :
20.PACH . ' 6.83 . 6.2l .. 607 1.26 ' .29 .
210 PA AW <., . 5.74% | 4.83 . 5.33. 1.57  ua1 o
22, SES 7Vg§%gﬁ; "¥2.78- 4.00 3,33 3.4, .03 %
‘ A 1 e ot
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Analysis of Covariance 'fqr Children fmm 'Engl;tss:ii; )
R Home Backgrounds with SES as Covariate '* . -
: , i e R .

S

Fpench amT Mixed

el
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of the E group on .the composite score fdils to meet the&cvriterion

' " N y
between the three groups ﬁd the aimost perfect: agreement betwe% ™
§ v T ,.; L RN
them is indication of their validity. .The balance k{;ores of thev-:

a

‘a setting such as Edmontorr) and these will be considered in the :

-~ v

e

next chapter. . K _7 A o . 4 .
$he Only significant difference on thé intelligence measuges’ 'a
was _ . /F 1~ verbal ability.l The ' roup ‘Performs i_’,ejst, M next. and‘# ‘
Q‘F woostoor 1&12 measure. ‘The’ :mal lof \rariancey shgwsa signifni,cance
‘ level of p< uOQ9 but when the grou. . ]
‘ SES “this) is ‘i ced toip<'s~05. ;‘lIn”tPhe secon P | -
betw’c:en the E I groups is. né;ligable but the rﬁean of the "F

b .
o despite being matched for SES with theJ other groups, is still (‘},

- R kl v "P

.w_i)

significantly lower than that;..of the othe!: groups. It seems Li.kely"‘t ’ﬁ

- Se

." $J

; 1ntellxence measure can be attributed to.a linguistic factor i.eqs to

. SEe o e -
their language learning experiences. ' . (' - IR

b, >

o &t
of ‘balance used in the prescnt stu (between 1-25) B .
The clarity with whi@ "the ‘belance measures .discriminated s

_ then that the inferiot performance of the E group on the verbal g @ \

_ ps Have several implications foz‘ bilingual schooling (in e d Q
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CHAPTER 8 S w
& " DISCUSSION. = .- o "'
. B . . o CUSSION S . . .
iy \‘ . .
( -

N ' -

~

lsilingualism and Operational "Iﬁtelligen'ce

) S The reSults of the present study,a're nemarkably consistent with

’

.. Dt
the resulms of the Peal and Lambert (1'962) study— and uith trends whic'h ‘

. T ¥ Kd

T, have emerged from ‘more recent studies. An(rexamination of the research

H b LI ' !
: results sh6wn in Table 1 (ﬁpage 19) reveals two maJor ‘!rends. TherfirSt_ <

iy L,.. e ‘. ‘» K RN . * .- - . {13‘
"gﬁa tende;fcy for bilinguals to perform better .on measures"of concept - :

’w , T « " w B

n ofmg’end’;al reasbnmg i The second, and m&i“% 'Surprisinlg"'
,v:‘.‘,‘"a,"-' ) : ;

V. ~h "mu’ . ’v-".“?‘

tendencf.’.ri& w of the results bf studiés“prior to,.Pe‘al- and Lan ert L%

a (196,2)4 is, oq ‘bilinguals to: show superiozﬁverbai ability.’ Bo,th g:hese o et
Q-"f. Roige . SR A
2 trends are confirmed in the present study.. Thus, the results of this
~a .

zl. < -

n study“’add to the evidence that bilingualism accelerates some aspects o'f %‘
f"de\'rdopment.'Ar.e‘iatedvft_o tihe wgrowth of. operational intelligence. _&.
y; “' i LT M ™ ‘\", ‘.x"l. "_’ ’y - .:.,v
v G The study does not give any basm for choosing begween the PR

f‘\’ ] \. o

<

R explanati%ns £ this‘phenomenon suggested by pr'eviOus investigators Lo

<

’ (see Table T, page 19) Severa.l of these explanations, both "linguistic" ,‘_

[ hv’ 4

Se,

o ~.and "non—linguistic" seem adequate to account for the re,sults and it/is
o likely that.’th; bi.linguals superior performance is the result of several
ot factors working to'gether. In addition' di%ferent explanatory"ifactors
are\likelgp to be operating in the\ ca.se of- bil’inguals fiom different :
home backgz‘ounds since t\he — nguage:" learning. situécions;{oif 'eacgh og these '_ .
thr’ee g‘rou:):. differ marke y - | |

G et T LY 2
: ; . — v

s _]In;gﬁﬁgry, the writer is incl ed to emphasizeﬁriety of

.

7 e )
I . D N W
- By . e e ” ‘ .
N . 4 : > - N
Y e 3 .
) ‘ 3
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learnin.g situatio,ns rather than emphas ing oﬁ‘e explanator ctor to
Y\

‘ .

’

the exclusion of all others.

- . . .
Iy -

'Verbal .and Imagis&c Proc@sses in Bilinguals
) 4

A major objective of the present study was to investigate

C e M &

;& whether there was any tendent:y for'the ’bilinguals to rely more on ' * . ,_?;
:\. i '
','*. -, imagistic as opposed to verbal processing in comparison with the .

v l.
Da L £ t ’ T
;‘_’!.V{_ " LI o .

*ﬁn 1inguqls. Although the’ differences do ot reach significance, the

» o3

' ~Wf‘milinguals score higher on: the spatial ability and Patterns fluency,

= . ooy © . ™ cee
© but m&; o inali*t;, meagres whereas there are aignifica“(’it differences , -
hb in favour of the@b“llinguals on the verbal ability and verbal originality , @

»ﬁun easures This Gﬁuggests thit .the bilingtials, ,r%,thér than '

S e i SR
- on ixhg‘!.stic .representati’on-'as,,‘{era,» Jol’ﬁg‘970a) ‘speculdte

i

"_he might,
LI B M ’ « . B . NS A . Ce ® 7{1 '-',,

‘. - are more adept at’ vérbarprocessing :,' B st , . _' ; A

g, @} ® f Tow
I seems likely At John'-‘é (1970) ‘?hypothesis had its roots @? v’

"

e L N
sdiie: ‘& ,in the eal;ly s't‘udi'es of bilingualism . . pre-—-Peal and La\lmbert (1962)) by

LT which' Suggested that bil,inguals suffered from a. "language ha.ndicap e
N N B N .

However, in view of more recent, studfeé whlch suggest that bilingualism
might engegder some type of "lingu‘f.strc enrichment rather than»a R

' "language ,handicap it is not surpr'ising that no differences were found <
oLt bR Y . .

- , et

between bilinguals and unilinguals on the imagis ic’ tasks. The ‘present - . ' Q

. \ \ by
- results add tb"the evide’nce (see Table 1) that Some ‘types of bﬁingualism ‘

facilitate verbal 1nformation processing._ This does not mean 'of course

wn a di’fferent blling[\al learning 51tuation, where a difée}reﬁt C

\ .
constellation ofﬁablesi’s*operat:we, b111nguals mlght not suffer from -
® IS
v "linguistic confusion" fand possibly rely more on imagistic propesPinga.
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CoR
The interpretatidn that some types of bilingualism facilitate

v

rverbal proceesing must remain tentative in view of the fact that the.

B o :
memory tests did- dot:appear to measure verbal 4%d imagistic mediation
' processes. This is’ probably due to the fact that the group testing
, L@

B situation was conducive to little but rote” memory (once one child S

¥

.
.

£

started rattling off the words in a loud whisper it was difficult for "

others not to" follOWnsuit) 'A follow—up study of mediation’ processes

Y )
.

~in bllingual memory, "under more controlled conditions, is necesqﬂiy -
N L
to answer the question of whether thé f;gilitation of Verbal _ .

f? pr‘:5551ng observed for some tyPQ§ 0§ bilinguals is generaliaagle 5315?”'

. ‘Q: " J‘ﬁl‘&l argas of cognitive fu?ti(oning L, . T . - ™
A v : R I IR

s R?gidity and Tﬂexibilzty,in Bilinguals AR S .z ' '!,‘ B ‘?L,‘f"‘ .

o . o : . L | )

ﬁl | " ‘ Balkan's (1970) stud?’provides emp1ri2§l eyidence that baianced '

e “ oy

]
bilinguals are more cognitiVely flexible than unilinguals There has
w-ﬂ .
a&s&ﬁbeen speCulation (Peal and Lambert 1962 Landry, 1974) that the v
. .
habitual/switching of languages gight~lead to a greater degree of

v
i -

> . cognitive flexibility in the bilingual It was pointed out, ‘however, é?$ﬁ

tbat 1t was unclear how ' cognitive flexibilitylfwas related to coﬁStructs
o

‘ such as attitudinal flexibility" (Gardner and Lambert, 1972) and
: B

diﬁdrgent thinking or creativity.  ° R B 3

. The present study has shgwn that balanced billnguals performed

t ~

€. ¥ er in litg-meas re. v‘fl~';«‘
1 #% & q’ ? L 7; \&‘%,1:.!
formed at a higher level AN

ey ~
.

s;gnificantly better than unilingugij&

In addition, ‘the balanced bilingual group

than the unbalanced group on all three measures of verbal divergence

‘}' i e..fluency, flexibility and or1ginality.~ These results provide some e

<A

d'&'& -~ « ‘: /'

e »i‘\,"_ o



evidence that balanced bilingualism might facilitate divergent thinking. ;?tx
{.'& . 1

‘However, in interpreting the res’ﬂts it should be remembered that P

, ‘ L o o | . _
‘measures did not reach significance. T

differences between bilinguals and'unilinguals on the other divergencg

R

* The, explanation which seems most appropriate to account for
these results is the switching"“Hypothesis (Peal and Lambert 1962; . -
Balkan, 1970). A characteristic{gf balanced bilingualism is the capacity
¢

to switch freely between languages arrd it s, therefore noteworthy that

the differences between the balanced ~gpd ‘'unbalanced bilingual groups

wl A

Aon the -verbal divergence measures were highly significant".f““
L : ” : .
It should be noted that although Peal and Lambert (1962) and &,
Ql H : »'sj, L

- L 3

'”regults the performapces'w

rthis hyppthesis are very different botH from each other and from the

Balkan (l970),use the ’swit hrf' _iﬁ to account: for their Lj'x f”"-f

v

“hey attempt to- explain,by means- of'-‘ : T

41 g

perfotmance on the divergent thinking tasks used in the present study

;Hgyever, it might be argued that bilingualism generates une souplesse

] . » r

‘d[esprit' which affects the entire mental life (attitudinal and cogﬁitive)

-

a §“NP*°

-and unilinguaﬂs on varidus measures of performance. It is still

s

.of the‘bllingual. Although such an effect is theoretically possible At

does'not.constitute an,explanation of the differences betwaen,bilinguals

necessary to: explain how bilingualism dfﬁects different kinds of %ental

3 o '
process, and it is unlikely that ‘one general explanatory factor i s
adequate to account for all the differences in performance bétween ‘{ &-'b<®u

.

bilinguals and unilinguals. For example; the bilingual s experiences in.
«r 4

‘two. cultures seems .a. mor appropriate explanation;for his’ greater degreéA:

of attitudinal flexibility than the "language switching" hypothesis,

'\/ . . B » . . . L
B . . N . R . -




‘ wheréas the opposite is true for the bilingUalﬁg cognitive flexibility _
4 ; RO N
The assertion that different expldna }fy factOre are appropriate to ‘ 6 oy

) oy . ué!.’- ‘Wfl ‘V . ’ : ' ‘»\ Nt
acCount for the attituﬁ!'al and dpgni%ive flexibility of the bilingual o

is supported by Stewin's (1968) study ‘which found no relationship

LR

g @ -
between attl@ydinaf7rigidity and rigidity as meésured by the. Vygotsky :f%:

> ) aq

. : »"‘ ° 1
Lo blocks task : - 5 - . 4% o
R o S g SRR
. G . vy . -'\ @ e . . o ~.z. ,'.FEI‘;
Implications for: Biidngual Eduoaﬁﬂon W o S
e e e :
o Uﬂ ‘~th11e the implications are, in general;vencouegging in t '
. N

indlcate that bilinguals who are capﬁﬁie of achieving baIance

- their tvo languages perfdrm better than unilinguals on“c::
IS

of cognitive tasks there‘are soﬁg‘reservations., In the first place,'
”nn 0.

apy?’%g grade ‘6 most children who are not capable of benefiting from the vl

) Cd

bilingual program are likely to have dropped out and thus the possible mal-'
; ‘5 o _
‘~.negative effects of bilingual schooling on some’ children would not R S

~ .
S

-appear in the rcsults of ‘the present study « o R

/ é&‘

» oy ; 2
o Also, theyresults of the hdme gggkgroundfﬁnalySis iﬁ%icate that

vbillngual SChooling has different effects on children from dierrent

home backgrounds. In the first place, it is apparent that six years of

«b

Vblllngual schooling have not led to a high degree of balance among the Tf»?{g'féu

- VJEnglish home background group. Theif mean score on the composite balance '_

.o . R

Im easure was higher than the criterlon of balance accepted for the C

between this group and the other home backgrOund groups on a

v balance. measures. - Thus, one can conclude that in an English 5peaking ]'e‘kni
. oo, o : S g R . - . A
LI ° . Sl ;' ._',’_.'1’ i : L o




78
R

community 3uch as Edmonton, sahool experiencesw lgne are not sufficient

S e English'child‘has.to usé.préhch'iséinstﬁe.cléssﬁaoanéiﬁée English
R R J“‘ﬁ % . &9 ] ‘.\ . B E . SRR P : R v
' is. the kanguage of the playground), his level of c'mpetence in French‘;vﬂ

% ;{‘ ‘seems&mughxmore impressive. and his level of balanceffar beyond‘ph!t L
X ';m-y might be achieved in the USual Fteuoh programvj: T{; ' ; ‘; 'f
o s ‘y_; %ﬁ Aqother“significanvifa‘!or is thag no cognitive deficits are .'ngg"iy
GF S0 T S i e @y,
A?;f ' = apparent even,thoughlmuch df his;sohooling‘has been thrOugh a weaker,;’if.%$;f1
;ff" l ; . H"sixlyears of bilingual““dhdoling seems to have‘ ?‘L }'151.
}f; :cogditiwe,adpantages on the English hpme background _j;;
v 'i:, ifthet‘the;ipmpatisgn ofilanguages helps children "immeasurably to ) A“*f;fpf-{f”
f;i;”f.*fbu%ld;vo:ehul;tp and,;o comprehend complex linguissis.functionsu(l972 R
f‘ Thus, the effects pf bilingual schooling on the English group o ;f{'
? W’:i;seem encouraging The results ﬁog,this group, supported by the data \ ; :
% "of the St. hambert prOJECt in Montreal,_seem to indicate—that with R
5o s 4 7
ﬁlrelatiVely ntelligent, relatively high SES children teaching throagh
'h ﬂ;,'ithe medium S%che child's weaker language need have no - negativé cognitivé
‘fﬁfflfeffects and is likely even to be-a. cognitiuel; enriching experience..‘ : fl,é
- pfﬁ ‘ L ) The situation of the mixed group 1s simila; Their scores“onhgf ,{
: 'gthe English balance measures (English word associatiod‘and English ./\‘ :',_.
‘lhlféﬁself-rating) are as- high-as those of the English group, énd their scopeéft Tﬂf




Kt R

. - "‘

~ . T : : o B v - .
” R
© on the French balance measures only slightly lower ‘than those of the ‘

b}Frendh group. The type of bilingual program in the schools tested
' 3. e
1. Eihpual medium Maintenance as classified by Mackey (1971), seems

especially suitable ﬁéf/these children since they are likely to have

TR been reasonably fluent in both languages before coming to school and
: . \ } EX

S ‘both languages are spoken in the homef

B

o

On- the intelligence measures the cognitive advantages of the,a '

mixed group in relation to the unilinguals is most marked On the
,&w -
verbal intelligence measure they perform as well aS'the English g
- R

. . (\ f
: grOup (see Table 7) ‘and better than the French group. This“indicates.
o

,«

that the mixed group, Whol %ye had bilingual experiencewin the hbm@ *y

are ‘as proficient 1n linguistic ‘reasoning invol‘ving L (Englisl-&vas LS

those whose early upbringing has been totally through the medium of Ll’

et L o

. and at- a definite advantage over thosé whoSe early experience has .

i N N ‘O'

been in a minority language (L ). The_mixed group.alSO'performs ' _ /P
el

)
9; reasoning (p< 15) and their score is also slightly higher on the -

better than either of the other grOups on the measure. of general
I
:“ spatial ability measure These results seem to indicate that the

i T
'.;cﬁﬂiﬁren from the mixed ‘home background have more of a cognitive

J_ladvantage (as compared to the unilinguals) than either of the ‘other /»
B L ) -p ] ‘ o S
two- gr0ups. L . _ s v E -

?
. The most interesting aspect of the~results of the French group
Y L.

A“is the apparent con;radiction that exists between the ' surﬁace fluency
';:of the french group in English ( as. mgasured by ~the balance measures)

. and their. 1nferior performance on the verbal intelligznce measure. The

Jbalance 3cores of the French home background group showed . slight English‘

I L P T . ) - o » N
. - . - ! 2 . . N . ! . . v
Lo : : s va C : te - .
. . EN - ) .
. . - s : » . N

. . _‘rﬂ__ ‘: ’ 3
'«{:w R PRPL WIS
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dominamce but their inferior showing ‘on tha verbai %htelligence measure
- /
indicates that this surface competence migh

have fully penetrated;E
to the conceptual level Mrerform as well as |

» ‘h:eral‘reasoning measures
(see Table 7), they are obviwusly not, suffering from a general ik
intellectual handicap. Howéiﬁf the data indicate clearly tha} they‘,
do- experience difficulfy (in comparison to the other bilinguab groups)
-in functioning at the conceptual level through the medium of English

However it should be:emphasiaed that the sqpres‘onvthe verbal ability

group Thuszhwe are falking not so much in. terms of a handicap in“

verbal reasoning as a dack of enrichment. ' _ . ' Ry,

o © ¥

Would the French grOup perform better on a verbal intelligence

VYK

‘measure administered in French7 This cannot be anSWered for certain,

but there are 1ndications in the present data that they would not.

Their French self-rating scores and French word association scores L

. ‘/')

¢ .
other words, their verbalsfluency in French is lower than it is. in AR

. English and they have less confidence in. their French(linguistic _ :.7

skills ﬁhan in the&r English linguistic skills.» Both their French and f

Englisheself—rating scores are significdntly loWgr than the English _
f

"Y self~rat1ng scores of the English and mixed groups. Thus, althﬂﬁgh

the’ French group has develOped more skills in English than either of the
o7 (R4 .
'F-Other two groups have in French (i e.:the French home background children

. -

have become more balanced bilinguals), they appear to pay for their
¥

increaseﬂ competence in English by a lowering of their competence in
. _{ . B - C —~

s

‘.‘.’

afe lowen than their Eng_ ish self—rating.and word association sceres.. In

¢

L
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This result appears to lend some support to Macnamafafs @1966) -

1

T \ . \ \ -
"balance effect" hypothesis i.e. that as a bilingual develops 8kills

v

1n one of his - two 1anguages, he pays for it by a decrease in competengp

A Y. . L A L R
in the other. : o : Lo

o The performance of the FrmqalgrOup on.the\balance afd verbal

ability measures ratses some doub%s as to whether this paf’icular ' ilv:

[ s

bilingual rogram is right'for them.. The, French home background
children in the presenh study seem to be caught between two languages

as far as verbal reasonLng is concerned One ‘must therefore ask

ther it would not be better to. diffetentlally emphaslze one Qf the.

«
- he) 3

gﬁh groups languages in relatipn to the other. TFor example, a
o .

school conducted,mostly th%dugh French would likely,not afigct the

P

child s conversational‘fluency in English (since this is 1q§gely

acquired in the world.outside) but might rendef French awmbre adequate

/

instrument for representing conceptual broCesses; On the other hand,

3 .
moﬁe time spent through the medium qE,Engllsh in a conceptually C

) dgmandfﬁgggchool situatfon migh? 1mprove the French child s verbal

-
e

reasoning abilities in Englishl which if the chlld.stays in Edmonton,.._

t
{..r

©1s the languagg he w\ll be requ%%ed to use for most“oé?ﬁisgiaily

activ, ties.' o S o - " s - ey e
) : RN ' s . . ‘
" . : h

. This review oﬁq:he~drfferences between the thre@ home\backgr0und.
- . - ) .

groups emphasizes the fact that dn every billnguai learning.s}tuation

;, and resu1t§ defived from v

there are dlfferent causal factors operat-

g,\

'}the investigation of one paﬁticular bilingual leart®

be uncritically generalized to any- oth%r._

a
N v

& - : . i’ s =

‘situation'cannot :
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4

SUMMARY AND CONCLUSIONS
w ‘ L0 : /

The primary aim of this tbesis has been to clarify the problem

- ‘_ of what conseQuences the acquisition and use of t:wo gnguage systems .

: have for the cognitive fug;:tioning of. the bilingua];g This issue haa

S
i

\been examined both by means of theoretical analys

Bt
N

nd empir ical

m up the.

e Ly
investigation. This final chapter will attempt t ,'
e &

sign icance of the study for he field of biling!ﬁi‘sm and cognitionl. ‘

) ,.,.,,
L4

f:’ Pre\xi.ous studies tended to investigate Q‘ly'“the effects of

.

'Jalism on oparational intelligence normally kxpressed as the
o o Y

ipf ¥y ,'11 1ism on I. Q.,SCOres. T}f\e novel contribution of /

. :. A g . ), . /
/. 1s in investi&ating the effedts of bilingualism not

| \ ¥ .
only on operational intelligence but also on - -the s'ymbol syetemo . i

» .
w Sy )

. through which this intelligence is expressed and also, ip deVeloping =

o/ o
~of each theory for the problem of how bilingualism influences cognitive R

. sufficient conditiou’ for ’the- dev_eiﬁ
: /AR . N : R

ntheorética ramework in which this problem can be meaningfully

.. v ¥ R . R

‘ ~
. ) . : . ) S
The"TlEor.etical Ana!jsis ' (_'_ : [ T et ",‘ o \ ,

functi.oning were ‘'drawn out. B LorS e

. - w
' . L 4

w . Biaget s and V)‘gotsky s theories of the., telationships between '
: L TR - i
language and operational thought were examined and the implications

» — IR

gO/ ".Q

v . P S e w , SR o

- qi”"
3

)
R
r’:.

Piaget s theory that languige __-does ‘not constitute

L‘m

. .
o . .-

contrasted with Vygotsky's view that _l iical tbought is made possible Lo

R
R .

) t hf operatioxﬁ'ﬁ thought was l, Comen T



oy

;e{language—thought issue is resolved Secondly, the roIe accorded to

"througthhe internalization Of‘speech Piaget s theory receives

‘strong empirical support from studies of the cognitive abilities

s
of the deaf (Furth 1966) and from Sinclair—de~2warvd (1967) studies
‘ o 4 i;‘)/
aof differences in linguistic usage betw tional gpd,pre- L
I o N v
:operational children. T - T ~2ﬁ§f S0 )

Vygotsky s theory, with- its strong emphasis on the,role of “/4"~‘

1anguage in qognltive development, ‘was clearly cbmpatible with
LR
research results which indicated that there were differences in

v'cognitivee ﬁunctibning between bilinguals and unilinguals. Piaget s

theory, on the other hand, seemed less obviOUjly compatible with the
-Q‘ A . v
Eporﬁg@ results.; In fact Maénadara (1970) argued that ‘because. of-
. \ l
//fthe strong evidende in favour of Piaget 8 theory, no difféiences,in

N .

4‘ Rk LS8 TR I "i

the cognitive functlonfh& df bilinguals and uni&iuguals should be f';

. L \ ) . : METIEN
expected g Jr : .*A L e
o It was'argued that Piaget 8 theory was$§ompatible with the

research results, firstly, because there are aspedts of they-r b
i“,

learning situation Ae. g inLrea_gd social interaction) which N

e 3 :ow, . ¥ e B

, '»aiffect c'o‘gn-i_tive‘:j;dev_eflopuien't\‘i‘n‘» w%fﬁmic X ar‘;l" - directl)% ;:e .

i.by language.u In other words, predictions fegarding the infldgﬁée5§f;};
bilingualism on thought are not wholly dependant on the way thé “

41. . -
.‘

D

. language,in Piaget s theory'is such that differences would be predicted i :°°'

e N
T in the cognitive ﬁerformance of bilinguals and unilinguaﬂ : Piaget

o .\

r.l“

(1970) emphasizes that language op/;ates to direct the cﬂTld's attention-

S SN
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.’ ‘ . e '
; , because he has t o words for the same referent, ‘the Hd}dngual S
T P Q ! ] ‘

‘child's attent}on is directed4to the essential or condSEmual features

4

Y | .

&
of the object. In. other words, the availabilitg-of two words for the

same referent accelerdtes the separatiol of sound and meaning inFthe

o ;chiid's mind Peal and Lamberf/}1962) have hypothesized tha; this quicker',?f

. ' y
’ - ‘separation leads to faster abstraction of the cpnceptual features of
- . B 3

the object and can account for the higher level of general reazoﬁing

°

5‘ %ysw-which they foumd in their bilingual group. This line of reas;ging 19 “s'
#iw : Q35;’in no way incdmpatible with Piaget s theor; or d' ?91?-0ff£;nguagef, lyé_'.
B .. &.in cognitiv;‘d:velq;ment.v'ihﬁé '_" " ._ﬁg"A ‘Q-: o i::L;‘j“F“N‘ o
‘ P -" A distinction Wﬁs made betweeg "lidguistic" and "non—lihguistic"
W hhrexplanaticns.- This distinction refers to the two quaiitatively | e
, _‘ﬁ'h:tdifferent‘ways in which bilingualism might affect cog itive>fﬁnctionings
:?t'~g"_ ﬁ Li“g“iStic" eXplanationa account for the efichs.OE ilinguaZism“'f;ﬂ”
v | 'on C°g§iti°n as a difees~result of the fact thagpthe bilingual ‘has _I-:.t_ff“
¢ . & . “" l

\aCCess to two . linguistic systems. "Noﬁhlinguistic" ekplanations i

attempt to account for the effects Qf bilingualism on'c0gnition by,~\

. . IR T T ’
. e /v
: -1 L.
T o o AR
., - A
s

- LR

i refe%ence to. factgrs w_ighware,extrinsie—to*-of*57:prodfcts of the; ac

, _;”ﬂ thatﬁihe bilingual has access to two ldngﬁlstid‘systems.: .'fl

t
-

. - The usefulness of this distintti07 can be seen’ when 1t i pa

- o ‘.’l;-
4 X

placed in the context of the rationale unperlylng most previous

- , R &‘&‘ ¢ K o
D studies of - bilingualism and cognition.» Jost studies héve assu_ed

u -..~——~ i

.W;;f"¥§that language interacts 1th the thinking processo This rétionale. AU
- . 3 2. LA '..“ A

Ais alsix mplicit ip~Macnamara s (1970) assertion that because

)

S s

£ : CIRRErS
-{that bilingualism will only affebt cogniéive functioning to he-extent ;gﬂ g




| %
- ‘ . - Q)
language does not play a crucial rolefin the deyelopment of the basic
'
cognitive ‘structures bilingualism is unlikely to do so either. It
car be seen that this rationale ignores the possibility that
bilingualism might affect thought processes in ways which are not.

directly mediated by 1anguage.
L]

In conclusion, the novel theoretical contributions of the
‘ 1

present study tonsist in (1) showing that the theories o both

Piaget and Vygotsky are equally compatible with the .resulth of studies
of’ bilingualism/and cognition; (2) challenging the implicft rationale
of previous studies that bilingualism will only affect cognitive

furctioning in ways which are directly mediated by language.

) The"Embirical Study

The underlying assumption of the'empirical study ‘was: that

any variation-of the linguistic symbol system of the individual h

2

(such as that caused by deafness or bilingualism) could, theoretically,

}have consequences not only for conceptual processes but also for the

use of other symbol systems. ) L ‘." o
R S ! /
There were two major objectives of the empirical study. The-

first was to reexamine and extend some- aspects of Peal .and Lambert s

(1962) study?\gBE‘iiisally, their findings that bilinguals performed-

at a higher level onbb’sts of both general riasoning Aé\ﬁerbal ability.

‘The present study was designed to’ reékamine these fin*ing; and

-
!

-investigate for what types of bilinguals, if any, they hold true.
Therefore, the 'ognitive performance of children from three different

_types of bilingual background was examined.

+



~

: - . '86
. . . ’ - .
The second major objective of the empirical study was to
investigate the possible effects of access to, and use of two

[}

language systems on‘the symbolic habits of the individual i.e. on
1 .
his relative reliance on, and proficiency in verbal as opposed to
S .
imagistic processing

To the writer s knowledge this aspect of "
bilingual cognition has not been examined previously.

’

.

The “results showed that the bilinguals performed significantly
better on thrée measures, - verbal ability, general reasoning and
verbal’originality.

.

The unilinguals performed better on free recall
with abstract words; honever, the validity of the m

tests as
measures of verbal and imagistic mediation was called.into question
(see“page.és). .

.

In terms of the firsﬁfobjeetive«the results are remarkably
consistent with the Peal and Lambest (1962) results and with trends
\

/

which have emerged from more recent studies (see Table 1, page 19).
©o

The finding that the b1’ingual group performed significantly better

y-

on the measure of verbal originality; although.highly significant,
must remain tentative in view of t?é

fact that there were no
significant differences on any of the other divergence measures.

In terms of the second objective, the findings of significant
differences in favour‘of the bilinguals on .the verbal ability and

verbal originality measures can be. interpreted as supporting the

hypothesis that some types of bilingualism have a facilitating
\ o effect on linguistic representation.

.
Bl
\



. (1973) makes a similar point when he emphae#izes the dangers of

87

Conclusion

3
N

The regﬂlts of;the present\gtudy support the position that .,

bilinguaiism can have positive effects on diverse aspects of cognitive

functioning. However, it is_inappropriate'to speak of '"bilingualism"
as though it were‘a'single condition which can account for

t

differences in cognitive performance between all types of bilinguals

and uhilingualé. Biliﬁguafism can affect cognitive functioning in

.

many different ways, both "linguiétic"vand "non—iinguistic", and

different explanatory factors are operdting in the case of children

who have been exposed to different bil ngual environments. As
Mackey (1971) has shown, there are many different ways of becoming -
bilingual and,consequently many different typei_of bilingual. *To :

‘speak of "bilingualism"‘leading to various cognitive
adﬁhnﬁégeé or disedVantages eerves»to obscure the ways in which the
j ‘ - ' :

learning/and use of two language systems can affect cognitive‘ : .
. v .

functioning. The learning of two ianéuages will affect cognition

1 in different ways depending.on the age at which the languages are
. ) ’ . . e . .
learnt, whether they are- learnt separately or simultanebusly, the

opportunities for uéing both_langnages in the home, school and

I
. bl

wider enVironment, the-prestige of the two languages etc. Macnamgpra
7 . < @ o .

\gEnerélizing bilingual research resnlts.
However, the mesults’of this study showed that in Some : -

bilfhgual 1earning situations there are facto;s operative which -

dppear to_confer'intellectual advantages on the bilingual. The most

‘obvious educational implication of these_results,wnnd of other

-
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recent studies of the same topic, is that we may be depriving many
Y/ ) .
chifﬂren not only of the cultural but ,also of the cognitive .

enrichment of becoming bilingual by not instLiuting more’ widespread

> o v

~

'bilingual education in the early grades '6f elementary school.
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s T f
. The three ‘subtests of the Kuhlmann-Finch Intelligenci.Test which

 were administered to the bilingual and unilingual‘groups are shown on &

Y

_Pages 97-104 Subtest.1l.(verbal ability) is shown on’ page 98

'

subtest 2 (spatial ability is shownIOn pages 99 100 substest 4 (general

- reaaoning) is showu on pages 101-104.

The following directions were given to the- children begpre the

‘test booklets were distributed. : o , /
- X - .
To-day we,will have a short test. Clear—your desk.

You should have a pencil with.an erdher. When you get a
booklet fill the blanks on the first page then keep your
booklet osed until I tell you what to do.

. After the booklets were dietributed the following‘directions

were given: . L
- R : , q/
There are five perts to this bookiet but we are only

going to do ‘three. Each part ‘is different, 80 listen carefully

‘while I read the directions to you. Some parts have -only éne
- page;.somé,have more than one. When you come to the‘end of a
R , S S \

.paget_always read what to do next; Sometimes you are directed

N ~~to go on to the next page, sometimes you are directedl/o/etop
- and wait. Try to\answer every question as- you go alohg. Even

- if you are’ uncertain, put down the answer you THINK is best.

Now turn to page 3. ‘ _r. o ' L
Y N i I3
The direction7 for each of the three subtests were read out
v \

exactly as they are given in the Kuhlmann-Finch manuai

&
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{.PREVIOUSLY COPIRIGHTED MATERIAL
' NOT MICROFILMED.
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For both divergence measures the instructions were designed \
to create a game-like "fun" atmosphere. The instructions for the
Patterns Test were read out ag they appear on page 110. The folloqidg'
directions were read out for. the Utility Test.

»

This is called the "Ut\l\ty Test" but its not really

’a test, it's more like a game. What yoy've got to do is \);‘
write down all the different‘w;ys you‘can think of in which
an object could be used. Eor eksmple; 1f the object eere
"striné" you could put down -~ to gew with to attach a fish
hook to, to hang clothes on, to tie ‘someone up with etc.
There are no wrong answers in this game. Write down any
.use that you can think of. Try to think of uses that no

one else will think of./ You will have Q minutes'for each

part, dOn‘t go on to the second par until I tell yon.

4
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NAME

) o/ -

UTILITY TEST
. ~

' S
T this test you are to list as many “uses as you can think

'

of for a common object
Write as rapidly as }ou can.‘ Give- all the eses you can
think of. Your answers do not have to be complete sentences.
You may use short phrases, | e
When the signal is given (not yet) turn the page, read the
name of the object and example, tﬁthiiif/all the‘uses of the

object that you can think of. ~. . ‘

 There are two parts in this test, You will have 6 minutes

'\ .

for each part,

/ ' T
i . "

~ . 4 STOP HERE, WAIT FOR FURTHER INSTRUCTIONS..



Write each use on .a separate line.
Example: build a house.

1.

108
Page 2.

“Part T (6 minutes)

i ‘I !
List as many uses as you can think of for a brick.

&

T PR

Lt

' 1

STOP HERE. WAIT FOR FURTHER INSTRUCTIONS, ~

a ’ : /

L



_10.’

11,

212,
13, **

14,

15.
16.
17.

18.

19.

20.

7 T g -
5. =
"~ ,STOP HERE, 'WAIT FOR FURTHER INSTRUCTIONS.
...... o

409 .



' THE "WHAT IS IT?" GAME o
Here 18 a game 1n which/ you can realiy feel free to use

your imagination, On each of the pages In this booklet there
are drawings. After lookin&.at each drawing write down all the
things which_you think the cbnplete drawing could be, You can
turn the drawing around any way you would like to - sideways
or upside down,’ F’T example what could the drawing at the
botton‘ef this page be? Some people think this loo&s like a
_rising sun, a porcupine, eyelashes, a brush, a carnation(and
probably Lote of other things too. You have probably thought
of some different things yourself ‘ L

+~ Now remember, try to think of things that nobody else will
think of and work by yourself Work at your own pace. You will

“have twenty minutes for the eight patterns. i-7
' -

110
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Al . .
. . : ; N

_ 'The following’directions were'given before the tests were ,
. / 8
projected on the screen (by means of an overhead projector)

.

The tests we are going to’ do now are tests. to see
.
how well you can remember words. The words will be B \\

[

~projected onto the screen for a short time. When the words
o e Hare;tsken offuthe.screen»write-down as- many‘words a8 you
. can remember in\the booklet pro&ide . Please leeve your

‘ pencils on the. desk when you arg learning the ‘words.
\’— .

: The memory tests and the instructions for each test are shown :
LA

as they were projected (pages 118-1°4) While the instructions for

each test were being;projected the experimenterlread them out.

| ° ]

= After the instructions for each test were read out the children : :é

'

were asked if they undérstood what they Had ‘to do and the experimenter

L

answered any questiopk that were - ssked. L ﬂ v_' S -
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o .

A o ".MbugRYﬂrEsr NO, 1 o

. N 'V“
. In this test you will have to learn 16 words. The ,

—
words w111 be projected ‘on the screen for two ‘minutes and
I

.'read out once. In learning the words it might heIp you

if you/try to. imagine the object in yout head ‘lﬁr exampl

4f one of the words was "chair", you could picture a "¢

L] o

in,your head. T s . :““f "‘ UL :

s

- Leave your peneils on the desk while you are learnidgul ‘i}

the words and when the time is up wtite dowu as’ many words as

- .

you canﬁremember on the answer heet.. You can write down'the -
° .
words 1n any.order. ‘ ' ’ L.
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CLOCK
KiNgG
DOG

" 'STAR

VOLCANO

5 ) :
PENCIL
PRIEST - ~

FISH
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'

" MEMORY TEST NO, 2.

L

/ .
o

/

The idea in this test is the same as in the first test
You will have two minutes to learn 16 words. However, in-
this test some of the words are connected‘to each other in
'various ways., ‘You might find it easier. to learn the words
if you looked for the connections between them or the ways
in which some of the words go together, Again, yqu must
write down as many words as you can remember, but- the drdeg"

of the words doesn t matter, ' -

120
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MIND
SICKNESS . 2

. VISION

| DISTANCE
HEALTH

. SPIRIT

SMELL

MEMORY TEST NO, 2

[ 4

121

. YARD

' THOUGHT

MEDICINE
SEnéE_
TREATMENT _
TASTE N
MILE

SOUL

) .
O v
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MEMORY TESTS NOs. 3 and 4
A

The next two tests are different from the first two.
In these tests you will be shown PAIRS of words and you must.

learn the two words - together, For’ example: '

book - cup

baper”F'street- ete,
Here you would have to learn that book and cup go together and
that paper and Street go together etc, !

;You will have to learn 8 pairs of words. They will be
. - . ' , / " ! ' - .
projected on the screen and read oyt twice, When the projection

/ . i

iis taken from the screen the first word in -each’ pair will be
.read out and you will write down %he second word on the answer
sheet, For example, 1f ‘the word "paper" is read out, you would

' write "Street" and if the worgl"book" were read Out, you would

i

write "cup",

ar




BRAIN - FLAG

_MISSILE - ROCK ..

VILLAGE, - SKULL

GARDEN - ,WINDOW

SNAKE - HOUSE
WOMAN - PEACH

.ELBOW - HOTEL

s
P



_ MEMORY TEST NO. 4 .

7. PANIC - FREEDOM

T,
8. MILEAGE - CRIME

1. LIFE - BRAVERY

¥

2. TIME - HAPPINESS -

" &4, JUSTICE - AIR

5. SHOCK - TRUCE .
- SHOCE I
k" o

6. LAW - ANSWER  ‘u.

= ) )
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' APPENDIX D
LANGUAGE'QUESIIONNAIRES GIVEN TO THE BILINGUAL AND UNILINGUAL GRQUPS
- ) ) .. ) . o ) i




‘Bilingual_Group'Language.Questionniare

1.The. questionnaire op page 127 was giyen to the three bilingual

“classes to determine whetherFrenchor English or both languages were

" gspoken in the home, and also the child's own preference for French or

CEmglish. . 0%

The following is a tabulation of the replies ‘to each question.

S

Q.1: | Three children were eliminated from the sample. because they were/

"trilingual i.e. they included a language other than French or English

~ ;2
%

" in- their reply to Q. l._“ = ’ B .

b

S Q.3 23 replied "English" 29 "French" nd 30 "Both French and ,

the parents spoke both languages but the child tended to speak only

‘anlish at home.'

. . .
/ ho* [}

g' : 66 children replied they could speak English best, 10 replied

'they could’ speak French best and 6 replied "both" even though this’ )

-

was mot included as an option. .
-

English". The children were grouped into three hOme background groups

onithepbasis of_their replies_to this question. - o »f

g.4€‘> 32 replied "English"" 29 "French" and 21 "Both French and

English" It is apparent from this that there were several homes wheré

o

English. Most of the children whose parents spoke French at home also

-spoke French but there were a few\who said they spoke both French and

BEY

.-

'»,.' e ""’z.';i-“ . Y ;T

.Q 5: - 64 replied "English" 18 replied "Both" and no students replied

":."French" The difficulties of maintaining French in an English—speaking

city can be seen from this and other replies. ;g

>



, §
‘y Al
- : : 127
/ b
NAME:
DATE OF BIRTH:
1. WHAT LANGUAGES. CAN .YOU £PEAK? .
;
2. 'WHICH DP YOU SPEAK BEST?
3. WHAT LANGUAGES OR LANGUAGE DO YOUR PARENTS SPEAK AT HOME?
. . - . . ' " ’ ~—\
- 4. ~ WHAT LANGUAGE DO YOU SPEAK AT HOME? e : S
i 7
L ’ j. o ,
5. WHAT LANGUAGE DO YOU SPEAK WITH YOUR FRIENDS? ‘
/ ’ a
| - - s



.
N

from which the unilingual sample was drawn.’ ' .

_I

Unilingual Group Language Questionnaire

The questionnaire on pagel29 was given to the three classes
/. .
The following directions were given. For Q.1 the students were
toldrto_answer "Yes"uif,theyAhad‘any knowledge of a language other than

English, which they nad :-~arnt outside of school. . In one of the

' classes children had about one years' instruction in French. fhey were

o

told not to count this and answer "No" unless they had some knowledge
T o X

of another language that they had acquired outside of-school The

R

students in the other two classes had received no second language

instruction. .
{
For Q.3 the students. were instructed Yo check" "Very Well" 1if

.. they could earry on a conversation in the language with no difficulty -

'whatsoever. They were - told to check "Fairly Well" if they felt they

- codld carry on a conversation in the language, bub only with difficulty.

They were told to check "Not Very Well" if they knew only a few words

“of the language and could not carry on a conversation.

54 stydents answered "No" to Q 1, 17 answered "Not Very Well"

'to Q.3 andle answered either "Fairly Well" or "Very Well". A one-way

analysis of covariance with SES as covariate showed {gnificant

’0 Lo _"

128

on Q 3 were excluded from considerati

“; from the remaindex a group of 61 was matched with the balanced bilingual

group on the basis of sex, SES apd age. -

— X g

fie unilingual- sample, and ;



FCO

4
O

DATE OF BIRTH

2. IF YES WHAT LANGUAGE CAN YQU SPEAK?

-

S /- YES NO

1. caN ?00-SPEAKiANYWLANGUAGE;OTHER'THAN’ENGLISH?: T

3:. HOW WELL CAN YOU SPEAK IT?-
- © VERY WELL | FAIRLY WELL
S |

NOT VERY WELL

7.

.
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> S . 131
e ,4:bed'nssociation' S Y

—‘_'.b .

The subjects were requirqﬂ in* both the ‘English (E) and French

(F) Wbrd Association (WA) teats to write down their assoaiations tL

,

5four words in- each language. There wap one word typed at. the top of’ '

each page and sthects had one minute for each‘word The E WA test

"was administered firf& followed by\the E and F. se1f~rating and the F WA

- « oy
_was administered.last. —

The E words were.4‘street, dog,_school, peaqe. _F B ~;1

The F words were. paix, chien, rue, ecole. . «

. (

o

The following instructions were written on the first page ofethel o

CE WA booklet. ' R N
E | ‘ P .
R : Write down]as many words as you can think of in English'
‘which "go with" or belong with the/words on the following
pages. ’ o L . S
Example ' Ly ST e S
Kitchen: . food, table, fridge e e e etc.,~"~' </~~////
’ .. Please’do not.’turn the: page until “you are told to start
“dand ‘put down your pen. ‘when ‘you are told to stop. -You~will only

,}3\ have one-minute for. each word 80 write quicklyl ‘ : [

N v R 1

The following instructions were.nriﬁhn on. the first Jage of the -

/

F WA booklet.

i

; ..
-7

e a chacun Hes mots aux pages suiv tes.a'g

x\ Exemple | -
‘Cuisine: repas, table, chaise . @ etc. - o ~
.. S.V.P. ‘ne tournez pas la page avant: qu"on vous 1e T

- direz et posez votre crayon sur votre pupitre lorsqu on, vous

,_Adira'd'arreter.,-Vous n'aurez seulment qu upe minute pour B
completer chaque mot, alors ecrivez vite! :

L

~

Ecrivez le plue~de mots rancais possible se rattachant i



' } o B Subjecéive,SeikaEQin
I R _ .
The following inscructions for completing the subjective

self-rusing form were read to the children’l

i What I want you - to write down is how well you
understand, ‘speak, ‘read and write both English and
French. For example, if you think you understand: French g
"Fairly Well" put a. check mark here, on top. (1ndicating),.ﬂu-f3&—'~~43
" andif Jyou" think you understand English "Very well" or C
- "Very Fluently" put a check mark. here, on the bottoms
: .(indicating) Any questions? C

‘IThe self—rating form itself is shown below.h

i o

CHECK THE CATEdEbX WHICH BEST DESCRIBES HOW You UNDERSTAND SPEAK, READ

| -AND WRITE BOTH . ENGLISH AND FRENCH. S - =‘d - ’“v'f A

-

e Noc‘at;ail’ “:Sbme } Fadrly Well ‘fverykflnenﬁiy

L

Understend French d~" - "f" B R

Undersgand,ﬁnélfah. SR ”'d:3. -

Speak French | - - B PR

"Spegk~Englishl-lv~: | xﬁtd" ,T"<&'v j:, e f-. 1 i"f-v Yr;“;.-vm

‘Read French/ . ' o B BT R

., Read English . | . S R

‘Write Fremch. -~ [. - L {-§."ZQ'

. e E R W' ) ; O L. /" PR
. Write English = - '."ff S N Y S

' - ey
. . Vo
A > L
- v{ e
V. R e
. . K .
‘. ‘L ) e/
. R
- o Ny
. ) .
o/ o N
; ~ o - , o
. 3§ .
- B
4 -
- . o - .
4
- <



1

/ ; % ‘ . t .
. # i ' . . . . . . Y 133I ‘ .

Téacher,Rating

..

. \ .
: The instructions given to the teachers for rating the

g
.]l n “
; | relative»competence of the children in English and. French are shown

A v ) -
below. ' o o
The purpose of - this questionnaire is to find out how many
‘/P " ;
students in yOur class you feel can benefit equally from instruction /;»

K t;;,through French *and thrOugh English

‘e I %Would be very grateful if, opposite the student S name °

w .
-

~ . on the class list’ you would write the number which seems most

) . appropriate to describe his capacity for learning in both languages.

o 4

-~ For example, if the student can benefit equally from instruction in

[
\

both French and English write 3 opposite his name.

K<
k]

t» L a 'éé . Thank,you,' {
) - > James Cumminsr %?b 7 -
. o | o a8
‘ 1. Benefits ‘much more from instructlon through French F
;Z.APBenefits somewhat—more from instruction through French )
'3. Benefits eguallz from instruction in both French/and English&;
4, ‘Benefits somewhat more from instruCtion through English |
.5, Benefits much more from 1nstruct10n thnough English il . _
: | a;i
) iy

iax



