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- Macnamara's study confounds bilinguals'
arithmetic withr their ablllty to demonstrate this competence

“

The University of Alberta

The present paper questions the validity of Macnamara S

(1966) finding that teaqhing arithmetic through a bilingual's

weaker lahguage leads to retardation in problem arithmetic.

By cbmparlng the: performance of immersion pupils on an Irish (Lp)

version of the problem arithmetic test with the performande
of non-immersion pupils on an English (Ll1) version, .
competence' in

when “teésted through their weaker language. Macnamara's
attempt to demenstrate the equivalence of Irish and English
versions of the problem arithmetic test fails to take
account of probable differences in‘Irish competence between
the 1mmer51on pupils in the pretest and thoagbln the maln
study. )
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Critical Review of Macnamara's Findings
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Centre for the Study of Mental Retardation .
The University of Alberta

. / : - In "Blllnguallsm and Prlmary Education" Jonn Macnamara
N (1966) reported two prlnc1ole findings regarding the
e ! . educational effects of the program for the restoration of
': Irish. Firstly, he found that the teaching of arithmetic
through Irish to native English speakers resulted in lower
levels of problem but not mechanical arithmetic. Macnamara
[ argues from this result that the use of\a_bilingual's
R weaker language as a medium of instruction invelves
o © retardation in the subject matter taught. Macnamara's
second finding was that the English attainment of Irish
children was very much below that of English children.
This second finding i»s attributed by Macnamara to the . -
_.different amounts wf time spert teaching English in Irish
i . and English schoel#d~ & conclusion which seems reasonable, B
/. . although as Macnamara admits) other factors may also be '
j o operating-. . : T

. Macnamara s study has been 1n§luent1al in promotlng
i _ a "negative theory of blllnguallsm" (Stern, 1973), although
L recent North American blllngual°educatlon*experlments have
/ - not supported his_ findings. The present paper questions
the valldlty of Macnamara s first flndlng on the grounds
that his study confounds bilinguals' competence in arlthmetlc
with their ability to demonstrate this competence when
. . tested through their weaker language

: The starting p01nt for tHls criticism comes from
. comments made.by Lambert and Tucker (1972) in their
introduction to the St. Lambert bilingual education experiment
in Montreal. Discussing Macnamara's findings, they note...
that children from English-speaking homes who take all
. their schoollng through Irish (Macnamara S group 5, p. 48 ff
‘. and p. 101 ff.) do as well or better in EnglisH, Irish and -
mechanical ‘arithmetic as children.taught exclus1vely in
the home language (be it Irish or English). " Lambert and
Tucker attribute the fact that this group performed at a
significantly lower level than the, other English- bacnground
children on a test of problem a”1thmetlc

...to the fact. that because of’ school requlrements,
group 5 had an' Irish translatlon of: the Problem"
Arithmetic test rather than the English vers1on glven
groups 1-4. Slnce group 5 scored hlghest in the. Engllsh

- : N B . » E - A
~ - . . P o ;
T s . R .
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than in mechanlcal arithmetic. AN

- interpret prosg passages"(Macnamara, 1967, p.IR2). The
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, . ,
tests, they very llkely would have done as well or
better on the Ertglish version eSpe01ally because
concepts of buying, selling, dividing, etc. would
all be more vivid in their home language." (1972, p. 7) .

A closer examination of Macnamara's data adds weight
to Lambert and Tucker's point. Retardation in arithmetic
among group 5 (1mmer81on children is observed only in .°
problem arithmetic desplte the fact that both problem and
mechanical arithmetic have been taught through the children's ™
weaker language. The . difference between problem and
mechanical arithmetic tests lies in the fact that in
problem arithmetic. the test items are eApressed 1n°sentences
whereas in mechanical arithmetic items are expressed in .
arithmetical symbols. \Thus. a pupil's grasp of the language
of testing is likely to play a much larger role 1n problem

-

How {s an 1nadequate grasp of the language of testing ‘
likely to wffect a child's perfarmance on -the problem
arithmetic st in whlch "he is required to read and

answer to this 'question comes from a series of studies

carried- out by Macnamara himself (Kellaghan and Macnamara,
1967; Macnamara, 1967). Briefly, the findings 6T these — - - —
studies were that . - -

a. .bilinguals take longer to solve written
problems when«they are presented in thelr
weak rather -than- their strong language
(Macnamara. 1967, p 1237 .

b-. .the problem solv1ng abllltj of bll;ngual ; _
.chlldren ig§ poorer when the information is provided LN
in their weaker language;. even when Ehe components
of the problem are separately unders od" -

(Macnamara 1967. p. 125). . / -

c. reading of arithmetical problems zn Irlsh
tqok from 1.4 to 1.7 times as lopg as readlng
the same. problems in-English b % for native .
‘English-speaking:children who had ‘been taught all
subjects through Irish and for childres who had -
been taught all subJects in Engllsh ) _ R

Macnamara (1967) concludes that mhen problems aré.
presented in a blllpgual chlld's wegKer language he hag
"greater .difficulty .in maklng out the meanihg... Consequently
he has greater dlfflculty in pickipg rout. what 1s relevant * -

.to his purpose and dlscardlng the remalnder (p. 131)"

Macnamara (1966 p. 137,

f.otnote 2) seems to 1nterpret
the results of these ‘eXperimen

" as support for his p081t10n

- thdt.children taught through. s/ weaker language are ilkelyv

tto suffer«S'baEc —matter'ret fd:tianeas a result. H




stronger -language. Thus, Macfiamara's (1967) own findings
suggest that group 5 children may have been at a definite
disadvaritage in having ‘to take the problém arithmetic test
. in their weaker language while children in the other .
English-background ‘groups took the problem arithmetic test
in their stronger language. This probability is increased
when one considers, that when I1.Q., sotial class and quality

of teaching were controlled, Macnamara found "no significant -

differences in Irish or in English between children who
had been taught throughout theifr six years of primary

schooling in Irish, and these taught in English"(1967, p. 1339.

In, other words; as far as reading skills were concerned,
Irish was just as much a weaker language for group 5
children as it .was for the other English background groups.

b i

Macnamara was aware of the dangers involved in
giving different versions of the problem arithmetic test to
different-groups and attempted to show that the Irish and
English versions of ¢he test were equivalent in. difficulty
for group 5 children, The problem arithmetic test was
.pretested with 96.children in six different schools.” Two
of the schools were in Co. Donegal and four in Dublin. .
One of the Donegal schools was in a bilingual ‘area and almost
half its pupils were native Irish-speakers. Pupils in the
schools were divided at random into numerically egual - -

*”*f?‘“—““~-groups~aﬁdnweyewxesiedmwimh_eiiher Irish or English versions

of the test. Pupils who took the Irish version scored about
two points lower than those.who took the English version
(Irish mean 92.8; English mean* 94.8). Macnamara followed
up this experiment by retesting the Dublin children in a -

- different language and calculating difference scores between
“first and second administrations of the test. Children

who took the English-.version after the Irish version gained
an average of 8,1 quotient points whereas children who took
the Irish version after the English version gained only 1.6 .
quotient points (figures calculated from Macnamara, 1966,

© p. 64, boys and girls combined). . These Tigures suggest

- that the Irish version may have been somewhat more difficult.
However, when scores were analyzed separately for boys and
girle the differences -were non-significant, although for
boyz ?he differences approached significance (Table 7.6,

P- 5 .- v L S

Thé iﬁpoptant point'in relation to :the pretesting .of. -

the problem arithmetic test is.not that the Irish version = /

proved consistently more difficult than the English version, ’
although Macnamara (1966, p. 79) states that.a similar trend

for the Irish version of the nonverbal reasoning test o

. caused "some misgiving". The important. point is rather that
.the’six immérsion schools.in which /the problem arithmetit /
test was pretested were not in any way répresentative cf/
the immension;schools‘in Macnamara's group 5.° . e //

3 A
.

e ‘9.:“\

;

.

*

Lo DR A N G B e



' _— 125

v .

The atypical nature of these schools is 1mmed1ately o
obvious when one compares their performﬁnce on- the problem '
arithmetic test with the performance’ of the groups in. ,
Macnamara's main study. The problem arithmetic mean for the .
pretest sample is 94.8 on the English version and 92.8

on the Irish version - almost ten pcints higher (on the Irish

version) than the group 5 mean .ard 6.5 points higher (on

the English version) than any of the ather groups in the --
mailn study: Sy ,

An examination' of  the characteristics of the pretest |
schools- provides additional evidence that thése schools '
are very atypical of the group 5 schools which. participated -
*in Macnamara's main’'study. ‘Four of the six pretest K
schools ‘were in Dublin whereas zll but four of the total of .
. 119 schools in the 'main study were from rural areas and : .
.. v country towns (p 74). The exact number of urgan group.5 )
/o ~schools used 1n/the main study is not given, but it can
o o hardly have been more than one.. The importance of this

- lies in the fact that ' SN

...1n,rural areas and country towns...few parents ' .
had a,choice of schools for their children... Thus, : :
it ig quite unlikeiy-that the parents of children o
) U who /attended most Irish medium schools in English-
' speaking arvas differed in their attitudes towards _
Irish or English from the generality of Irish parents...',n e
(1966,.p: 74). N |

‘e : In other words, many of the parents of children in Macnamara's
) group 5 schools would have held neutral or negative
attitudes towards Irish and fewer than 10% would have e e
spoken any Irish at home.. However, in urbpan- areas
parents ao have a wide choice of schools and those who S,
o . gend their children”to .Irish Medium schools tend to be _ i
S /mlddle ‘class, have very positlve atfltudes towards Irlsh ' :
' -/ and frequenuly speak Irish at home. Conseqguently, ‘
/ becguse of higner SES, .greater use of Irish at home and E
/  moye posjtive Dareﬁtal attitudes towards, Irish, the. . E
/o 1in children 3in the pre- testirg of ‘the problem Arithmetic >,
/o st are llkely to have had a muct hlgher level of Irish | o
/ 4 ompetence than the maaorlty ‘of group 5 children 'in the - .. g
zfmaln study. These dlfferences between pretest and group 5 ‘ ‘
children are reflected in the marked superiority ‘of the ' S S
pretest chlldren on the problem arithmetic. test .

it e
i .
~..

The point is that even if the Irish and Engllshovers1ons,

of the problem arithmetic test were equivalent for the pretest

- sample, the-atypical nature.of, this sample. rules out the '
_ p0381b111ty of’ gene alizing this equivatence  to the group 5

. chlldren in the main. -study. . In short,.the eculvalence«@r
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. non-egfivalence of the Irish and: English ver51ont 1s a'
function not only of the tésts themselves but also of
~the Irish and English competence of puplls. taking the
\ 4 - test. Because Macnamatra fails to demonstrate that the
h " pretest and group 5 ®samples had similar levels of Irish
<N < competence; and because there is.'reason to believe that e y

\ they had mot; his attempt tq demonstrate the equivalence ‘ ¢
P of the Irlsh and English versions of the problem arlthgetic.
O : test 1is unconv1nc1ng . : _ . . ¥

s .-
\ . A

.' If the Irish and Er <lish versions of the problem .
" arithmetic test were not uivalent for group 5 children .
then Mzcpamara's flndlngs\§§¥ amount to nothing more than ’

e that children tested through® their weaker language perform .~
’ : more pocrly than chlldren fested through their stronger . ’
language. - . ' . N

.

Chlld s Irish competence is so*low tha%® he is handicapped

ST In opp031tlon to this ft might be, argued that ifa
- on an Irish version of the“problem arl%hmetlc test, then

2

he is unlikely to optimally benefit. from instruction -
-le through® Irish. It is unfortunate that Macnamara's.data s
SRR ‘ do not permit us to tes% this hypothesis emplrlcally., S
“ - In respett -to the problem arithmetic data, the effects
. ' of receiVing instyruction through a weaker language are . ..
totally confounded with thé effetts of performing a test ip
a weaker language. Thus, no inferences regardirg the y
_ effects of receiving, instructlon through a weaker language
can be drawn from Macnamara s study.
N However, the fact that the Irish readlng competence
- of group 5 children was no -higher than that of non- 1mmers1on
' ' pupils suggests that one of the obJectlves of the immersion
_ - .+ schools was not being attained: This is not surprr31ng
. . given the fact that parental suppqrt for- the immersion
- ., brogram was probably, at best, lukewarm. Thus, it is o
o . quite possible that some chlldren in these schools who e
T T TTrremained-very -much-more domitrant—ime Fsh—maymwot-tare "
E benefited optimaliy from_lnstructlonlth'w'gh Irish.  This_. - i
possibility suggests the potential fMiiBfulness of regarding
the L2 competence 2attained by pupils ﬁ""lmmer51on programs
> ' ‘as an intervening variahkle i evaluating the academic and
- e cognitive effects..of the program (see Cummins, 1976, 1977)

. 1

o
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. o h.; ’ @Footnote . e
1y v . ) :
’ 1. A survey of teachers in all-Irish schools (carried = -
B out by the writer in 1976) showed that over 60% of. .
pupils in Dublin immersion schoells spoke Irish at
) o <least some of- the time at home. )

References ’

[
1N
.
[4

Cummins,‘J? The.lnfluence o? bilingualism on cognitive

Ty S growth:, "~ A" synthesis of research findings and explanatory
hypotheses. Working Papers’ on Bilingualism, Ng.’ 9. .
P - Toronto: The Ontarlo Institute for Studles in Education,
. 1976. Ce

Cummins, J. Cognltlve factors associated with the attainment
S , " of 1ntermed1ate levels of bilingual skills. The )

e Modern Language Journal Vol: 61, Nos. 1-2 (Jan.-Feb.)
Lt “1977, 3.12§ o , )

3

. ‘Kellaghan, T. and Macnamara,~J. Reading in a second

. . langaage.f In M.D. Jenkinson (ed.) Reading 1nstruction=;
= i An internatiéna® forum. Newark, DelaWare° International | |
: . Readlng Asscciation, 1967. . . . : .

, Lambert W.E. and Tucker, “G.R. Blllngual Educatlgn of

Children: - The St. Lambert Exgerlment Rowley, Mass.: -
-, o Newbury House, 1972 ' '

.
L 4

,Macnamara, J.“ Bilingualism and Primary Educatlon.° Edinburgh: .
Edlnburgh Unlvers1ty Press, 1966. ] S S

LN

'

Macnamara, J. The effects of 1nstructlon in a weaker "
language. Jouﬁnal of Social Issues, 196?, 23y 121- 135.\

Stern, H.H. - Study E7: ‘Report on bilingyal education. .
T - Quebec: The Quebec OfflClal Publlsher 1973 .

. .
A . [V -
. .
. R - . -

r . R . .




‘were especially godd at- Irish, their second language. : :

. paragraph has:the,redeeming merit ofjseemfng to retraetvhis whplefcase.
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r. Cummins argues t&aﬁ‘l ﬁisipterpreted the findings of my own study”
N N LA . S . o

(Mgcnamara'l966) relating toaarfthmetlcal problems.” - The children in question
- ! . 7 . - .
. . . \ \
werd_native speakers of English wbo had been taught all subjects, includings

arithmetic, through the medium ;pf Irish. Their problem arithmetic test

was in-Irish. Cummins believes that they weuld have scéredrsignificantly >

. c. B . ¢
. . . . . .

better if they had been‘tested,wﬁth the English versioh'of the ‘test. This'. ~

despite the ﬁact that in pretest eompar1sonv of the Irish and- Engllsh ver51ons

- .
" .

o

there was no ev1dence to this effect; and he has none- e1ther.' He cldims that

: . . 1
. . L ) . N . ‘

. s . . . v ¥ . e o *
. the schools used in the pretests were unsuitable because the.children there.
e -0 : . ] ~ ) . . A

-~ . . IR - v. - 3 - ‘

»
“
» . . ° .

This is meant to buttréss the case that the run of Irish children who,

. . . . . . . .

spea& only English at home.and in the environment would Tare as well ifitauéht -

, ) » . - kd
problem arlthmetlc in Irlsh as if they were taught Ln,hnglish‘ His case-reste
., ~ . E A ’

: og the” fact that they are weak in Irish. He even.unde lihes their weaknq?s by

citing other’studies carried out*by br. T&m Kella‘xan and myself which showed

- . ¢ .

.that Iriph ‘taught Engltsh speaé\}s (a) read Irish more slowly than Euglish (b)

Y ‘l

that they have gteater difficulty copingawith informatlon presented in Irish

(c) they are less successful in solving problems presented in Irish T
L ‘
There;simply is no dealing with such stalwart 1ogic. However his flnal
. - . N . i

. *' N




) \ ¢ T Renly to the Reply, ," ) _
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Significantly, Dr. Macnamara ] leply 1gnores the issues I raised in
relation to the design of his study. Brief&y, the criticism was that the PR |

_ .pretest equivalance of the Ix{sh and English yersions of the. problem . o .
;arit.‘hmetlc' (PA) test cannot be’ generalﬂzed to the: immersion .8¥oup xin the -
fnain study becadse of patent differenges berween.the pretest sample‘;nd et v

the %amﬁle in’ the main studg. Consequentlv, the effects of“testing through.
a‘weaker language &re total v confqended with the effects of instruction im - -
-~ a weake langua§7 Tﬂﬂ ' '
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”~ ~ LY . o R S e o B
. R . % SR . L ]
¢ P . : . . 0
M . . .

L] * M

f‘ o pursue th issue. In theyabsence of any attempt to refute this 'claim" T PR
one must rresume that Macnamara acknowledges its validity. =~ L o

- R A S ) o : ’ . . _ ..
.G: -0 » * A - " JL I ".. N

> What|about  my* albeged "Mcase" to which Macnamara devotes his eqergies7 .t R
Macnamarals intérpregation of oy "case" misses the .points completely: ot ) :
. -Nowhere in the- paper did 1 argue that the immersion group would:dbceesarily S '

e --have penformed better on gn English«version‘pf the R4 test:: Such" an R T

<

argument ould clecrly be inadmissible since thé effects of testing througb ' vl
a wedket language zre confounded with tHe effécgs of instructien {n. a . i
weaker la guage. In other words, the lowex PA,scores of the immersion grohp - o
cduld’be ue to either or- both of thesevphenomena, but can/be attributed : K
. unequivoc bly to neither - T \ - L e

A | ° 3 R © . .. . . ~
e e , ST ) . LY . .
e » . . ° - 9 ‘ ;-
. . . | Fy P . Al “ / " .
. " v - - -~
4 _I hy ] - . » ey '_ - ~ .

Macnamara's study claims to show that. the lower PA scores. of;the R T
immersion group ‘are attributable solely to instruction in a weaker lang- i L

. suage. My claim is not ‘that these scores are attributable solely to the’ b ( -
effeets of’ testing in a ‘weaker .language but that the flaws-in Macnamara s 0 - -
_research desigﬁ do not alloy him, to rule out~this possibil}ty. :

' PR
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~ _ . _~A. b : Q

= ‘ . \.- ’ ' v ‘ ’ ~ * 5 v ' . - ' a A '

" On severfl occasions Macnamara has rightly warned® about the dangers o g e .
of geﬁeralizi g research findings from ore immersion « qodtext tQ°another. A
His study of fmmersion education in, ;reland illustrates thes% dangers.
o ¢ %
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