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ABSTRACT B . ‘ .
This reg@rt discusses, the relationship between

bilingualism and—mental’ development of-bilingual children. After a
review of the relevant literature, a specific study is de'scribgd. The
linguistie batkground of 648 children from 29 schools, age 10 through
12 inclusive, was measured with the Welsh Linguistic Background
Scale. General intelligence was assessed with three nonverbal tests:
Raven's Rrogressive Matrices, Daniel's Figure Reasonind&Test and the
Non-Verpal Test No. 2 of the National Foundation for Educatiqnal
Research. Objectives were to: (1) determine which of thke nonverbal
tests’ was the most independent of lipguistic background and hence

- most suitable for intelligence testing in mixed language areas, and
{2) describe ‘the relationship between linguistic background and test
scores. Conclusions ar€ that: {1) none of the tésts used is
coulpletely suitable for evaluating Welsh-speaking children if the
results are to be .compared with those of English-speaking children;
(2) Welsh-dominant bilingual children scored consistently lqwer than
English-dominant children; (3) a cortelation exists between test )
‘performance and degree of. bilingualism; (4) the location of a
community accentuates the influence of bilingualism? (5) occupational
levels and socioeconomic status must be considered when interpreting
test scores: and (6) Raven's Progressive Matrices is the most

independent test. (CLK) T -
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5 ~'This; the fourth pamrhlet in' the serie} publis;l;eylry”ﬁm
-~——Epliggiuate-Faculty ‘of E@ucdtion, is a*briefsaccoing”of the res+ -

. search ‘carried ot by Mr E. R. Morgan g embodied in a
thesis for the degree of M.A. in 1955. 1e thesis may be con-

- sulted, by anyone desirops of fullpr”details, in the *National

~  Library of Wales, Abcrys{wytl ' -

.

W - Discussion -and enquiry.4nto” varions, aspects of the Telation- -
=0 ship between bilingualisfn and “intelligence” have been going .
, .+ on for some thirty yegrs: thd investigation here described. adds
g 0 " a.new combinatiog/of techniques'and provides a stimulus to-
el further research/' ( this field. \ s
- & . - \\ / ) ‘\'\ | .
o » I\}r Morgay attempted to discover which of three well-known

non-verhal fests of intelligence is the most suitable for use in
‘hilingual greas in Wales Ly reason of being least gffected by
differencgs in linguistic background. His conclusions con- -
ain a2 warning against undue dependence upon even the best
- - of exigting non-verbal tests for selection. gurposes in areas
Wherd/ there are significant differences in the linguistic back-

) groynd of the pupils tested. : '

L
B

e . .
) he methods of enquiry, which involve the use of Miss M. E.
fiwenda Rees’s Linguistic Background Scale (Pamphlet No. 2
n this scries), the. bibliography, and the results set out in the
present pamphlet will be of immediate service to teachers and .

educational administrators in Wales. - ¢

.

Amongst those concerned in the preparation of the pamphlet
T wish, on behalf of the Faculty, to thank particularly Mr J.
R. Morri;%n, under whose difestion Mr Morgan’s wark wag
done; Mr D. Gareth Lewis, research assistant; and Drs H.
A. Saer and J. L. Williams, successive advisory officérs to th:
Faculty. ' .

)

S : IDWAIL JONES, y
C \  July 1957. . Dean of the Faculty,
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Iitroduction the -Background to
| .~~~ the Problem -~ .

o z ;,Aihe/R':port €1953) of the Adviso Council for Education :
o AWales) aceepts bilingualism as ‘‘the baic aim of Welsh educa- -

S, o7 fion?7; yet intestigatars i Wales 3

. countries are not agreed upon the effect bilingualism has on
+ Vithe mental development of chifdren. In ‘particular there are .
.~ divergent results from studies of the relationship- between
.y - bilingualism and ‘ general intelligence.” ' Certain investigations
7" have indicated an inferiority of bilinguals in tests of general
" intelligence, while others have revealed no such -difference °
between different linguistic groups. A small *minority of
. ] . ' .
studies, net one of which was® conducted in Wales, report

toe bilinguals to be superior to monoglots in such tests. " ~
e ’ . W " -y )
. Diivergencies in the results of investigations into the .,

i

'* bilingual problem”’ are partly due to the different interpre-
tations of the terms ' bilingual”’ or ‘“bilingualism.” The
majority of  investigators in Wales have asfumed that
bilingualism is a homogeneous phenomenon and, therefore, -
that its influence upon mentil development is ‘the same for all
the many degrees of language saturation it is possible to include
_ under the. broad designation ! bilingual.” In such. investiga-
. tions differentiation ~between linguistic groups in mixed ,
language areas has rested upon a subjective. basis; heing either
e the investigator's personal knowledge of the language of a
,child or what was considered to be the language.of the home,
. chapel, school and play. Consequently a population in a o
. linguistically mixed area was invariably classified intor two c
-distinct linguistic grodps, viz., ' bilingual ’ and ‘“‘monoglot.”
Thig distinction is unsatisfactory: between the extremes of
, motioglot Welsh " and monoglot English there are many .
degrees of bilingualism which cannot .justifiably be covered by .
- the general term * hilingual.”” Therefore the result of any,
investigation which relates -performance in tests to language
+ saturation cansot bhe considered significant ‘‘ pnless the'
linguistic background of the children has also heen measured
y objectively and no accurate conclusions on the bilingual prob-

lem can be drawn until the degrees of bilingualism are measured .
quantitatively.’’* ' :

.

* See also references 11 and 15 in the Bibliography below.
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| ;. The /formulation of the Welsh Linguistic Background :
Scale sgtisfies this requiremnent and permits the abandonment .
of thy unsatisfactory - dichotomy ‘between . bilingual and
monoflot in favour of a more gefined, objective divigion of ‘a
lingyistically mixed group which permits. comparisons to be
made Dbetween the sub-groups into whiqg,l' bilinguals may be-

" diyided. . e . T :

- - .

s

/  invéstigators ‘into. the problem of bilingualism have

ndicated the Tanguage gandicap of Tnlingtal children 1 verbal

tests of intelligence, The overall conclusion is that for purpoges |

of comparing individuals or groups it is apparent that tests in

the vernacular must be used only with individuals having equal” . 1
opportunities to aequite the vernacular of the test, . This ‘
requirement  precludes the use of such tests "in making C
comparative $tudies of individuals brought up in homes in -
which two vernaculars dre used,’ or in which the vernacular of
the test i not used. * The Many.difficulties which this require-
mept involyes, are most satisfactorily overconie by substitutin
* on-verbal ' for verbal tests of intelligence, and smnd'slr(ﬁ
ising such tests for varying degrees of language saturation.

Review of Relevant- Research - .

D. J. Saer and Frank Smith were the first in Wales to
pse tests of -intelligénce, performance and attainment, in
attempts to discover possible differences if the mental develop-
menty of monoglot ‘and bilingual childrer.  Sacr’s (1922, 192?)
investigations disclosed’an inferiority among ryral hilinguals in
these tests, such differences becoming ** consistently greatar
in degree with each year from ( to If years of age.”’ Smijth
{1923) confirmed that, under the contcmporary organization &
of schools, bilingualism appeared to be ‘‘ an mtellectual dis-
advantage.”” However the lack of a sufficiently objective,
quantitative basis in both studies greatly weakens their
conclusions., . PR .

. In a_ ntore objéctive investigation which ioneered the
use of statistical analysis in interpreting the results of bilingual

researel isv Wales,/W. R. Jones (1933) found no statistically

significant. difference in the performance ef 57 monoglot and

»

62 bilingual children in'a series of verbal and nonverbal tests.
E. M. Barke (1933) conducted an investigatibn in South

Wales among Gyy clnldrgi 302 of whom were classed as
“ monoglots,” and conckéded that ‘‘ bilingual children will

' 5




1y

-
.o

3 Ta

[ . s

not prove inferior to monoglots (with a similar social
* ‘environment) in an approved Intelhgencc Test from which the
linguistic element has been femoved.”” Thisclaim was con-
firmed by a.later study conducted by Barke (1938) in
conjunction with D, E. Parry-leTmms when the pel‘f)tl)nna/nces
of 54'monoglots and 47 bilingugls in an intelligence and a verbal
.0 test were compared. Likewise Cyril James (1947) found that
*the difference betweernt a fairly homogeneous socto-economic
group of-monoglots and lnlmguals of 8 to, 1T years of age m
non-verbal tests of intelligence was ' statistically insignificant.”

‘ In the investigations to which referofice has been madc
there -are certain underlying assumhptions— .

.~ (a) That 3 mixed ldnguagc popula.tlon can he dn{)ded mto-
two separate populations, viz., * monoglot "’ and, ** bilingual.”

(h) That such. a division could be accomplished without -
. an ob]cctwe measure of bilingualism, .

(c) That therefore, the influence, of lnlmguahsm on mental
development is the same for the many degrees’of language
" saturation it is possible to include under the gcneral term
o lnlm}:ual s ‘

T

- ‘As ° previously cxpl.uned such assumptions are either
untcn.nl)le or unsatisfactory und undcrmme the conclusions of
the investigations reviewed.

The use of an objective measure of bilingualism does not
result in any common agreement regarding differences betweep
groups- of children posscssmg different degrees of linguistic
background in performantes in non-verbal tests of intelligence.

. W. R. Jones ‘and W. A, C. Stewart (1951), utilising an
objective measure of bilingualisin, and comparing the perform-
ances of §18 bilingual and 326 monoglot children aged 10§ to
114.in _}‘enkms Non-Verbal Test of Mental Ability, found a

V.J “ highly qigmﬁcant difference "’ in favour of the monoglot

. . group. Yet W, R. Jones (1953), utilising the same non-verbal

test and the same measure of bilingualism as in the previous

investigation, found no. statistically significant différence
between the perform.mcce of 64 monog]g'\nd 51 bilingual
children aged 10 to 'Year'; : / ;

Such divergent restits cmphasise the need for a stricter
definition of the term ‘* hilirigual.” The preseny investigation,
employing an objective, quantitative measure of Welsh
Linguistic Buckground, attempts to Xxquate performances in
non-verbal tests with specific, objectively defined degrees of
lmgmstic’ hackground. & 1 \
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The Main Investigation—its Design
and Results * . -

- The’varying linguistic hackground of 648 children* aged
10:0 to 12:0 inclusive from 29 schools in Mid and South Wales

wis measured with the Welsh Linguistic Background Scalet,

* Ceneral intelligence * was assessed in terms of the performance
of this bilingual group in three non-verbal tests of mielligence,
viz., Raven's I~r(r,Tges.~m'r Matriceg (1938), Paniels’ Figure
) o . 0 e Y ‘

Reasoning Test and the Non-\ erbal Test No. § of thé Narional
IForndation for Educational Rescarch (abbrevialed for conven-
ience to RUP.M., DR, and N.Y. 2. ) .

The aims of the investigution were two-fold-—~

(uy The comparisor of correlatidns hetween Tuantitaiive
measures of Welsh Linguiside Background and scores, in the

three tesis it an attempt to discover which of these supposedly §-

nei-vertal icets was most indop endent of this Jinguistic back-
grovnd and, accordingly, the most cfficient tést for use in
linguistically mixed arcas in Wales. .

(hy A systeanatic study of the relation hetween degrees of
Wlsh Linguistic Backgroend and scores in the ihree tosis.

Briefly, the strdy sought to discover the effect which the

- possession aid use of two dissimilar Janguages may ‘have on
Ca child's sueeess in the solution of a series of non-ver}m!

problethe,  The extent of this success was taken as 2 measure
of e child’s general intelligenge whith was then related to
W objective measure of the ** Welshness ™ of the child.
* Mean age 11 vears 1.25 month.
* See Pamphlet No 2. A Welsh Linguistic Background Scale.

Faculty of Edgeation, U.C.W. (1054).

J Design of the Exberimént_

The Welsh Linguistic  Backgrourd Scales enables -a
bilingual population, in . Wales to be classificd into  stricily
defined, quangtitative categories of bilingualism.  This in turn
permits a statistical comparfson of the test performances of
clildren within each bilingual category and an examination of
the effect of bilingualisim on test scores. .
In ihis investigation the range of linguistic background
whicl? theoretically, extends from 0% to 100%, that is, from
monoglot English to monoglot Welsh, was divided .into 10
categories (0 - 9%, 10 - 19% etc.), in order that eomparisons
could Le made between children of defined degress of linguistic
baclground. p .
Throuvghout the investigation the calculation of Standard
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Errors! and Critical ('t"") Ratios? was undertaken in ‘ordg; to
test for Statistical significance the differences in mean test scorés
of the ten bilingual categories. To indioute the dverall
relationship between. bilingualism,and test scores thie correla-
tion coeflicients between these vgri:}l)les weré¢ calculated.

»

, The' sample of children tested was essentially a random
T T EhGice ek?épﬁ“fb} the’ fact that the investigation ,was conducted
) in areas in Mid and South Wuales whi¢h would most readily

' yield a population whose lingistic backg i
. -each of the 10 bilingual categories would contain 50 children.
As the investigation proceeded it was found that the minimum-

_ linguistic background and in an attempt to produce a
linguistically balunced sample, further children were' tested.

. ‘categorles Would have meant the selection of specifi¢ rat
“thartrandom schools and, as this would have biased the sample,
it was decided to base .the investigation on tlre results of o
sample of 648 children, Furthermore;, each bilingual categary:

involved a considerable depletion in the number of children
available and a consequent loss of information: It would also
* have entailed a selection from a population which, ariginally.
had been randomly selected and again wpuld have/bjased the
« sample. The distribution of the Welsh Linguistic Background

7 - ... sample of 500 children did not possess the required spread of *

‘Tow~achieye the desired minima in-the 80°- 899 dnd go - 9&2{, v
r

was nof reduced to a similar sjze as this process would have %

%

¢ - . of thte final sample is shown in Table 1.
—- . TABLE 1 : .
e . ‘DisthisuTtion or THE WELsH LINGUISTIC .
BACKGBOUND OF THE SAMPLE TESTED N :
: ’ Bilingual o ' ' .
r - Uategory . Boys _ Girls Total -~
e e gm e e T
’ ' 10 - 10%, To32 2 29 . 81 o
. 20 - 20% .. 25 27 52 vt
30 - 39% , 22 3T - 53 B
40 - 49% 20 . 2. . 41 *
50 - 50% 31 26 57
60 .- 69% ‘32 41 73 .
70 - 79% 2 ¢ 56 81
8o - 899 20 . 26 46 .
00 - 90% . 1 12t 23
‘ Total .- 3ol 347 . 648"
. 1 See p: 93, Yernon: The Measutement o! Abilities, U.L.P. (1940). o
2 See p. 95, ibld. .. N ' i SN
' 8' . -
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child received the tesy instfuctions in the language (Welsh.6r  ° -«
.to_ensure *linguistic "equality, thé Englisl? instructions’ to -the-
“readily understood: by. the Welsl@speaking: childrén und which * - "+

. _ possible. Asa check on the replies. to the Scale, the bilingualism. «

** practice cffect ** on test‘;criormapccs. . Lo ,
. LThe.Main?kes'ults of* the .

‘e . - .
. Al

. . . “" . . )
In presenting the Welsh Linguistic Background Scale and . »
the three tests, every precaution was takest to ensure that each

English)with which{g\or she was most familiar. In addition, ‘-
Scale and the tests were translated into a form of Welsh most
was as closely comparable to the Tyglish as was grammatically

aehwelti{é}r‘«{mﬁ—diseusshd——wiMie—ﬂe&dﬁp@h&s—tcachcsﬁmw-'-f—-—f—A
The Scale ,and tests were. presented in three scparate !
periods on two successive days. This compardtively short ..
period of testing together with certain similaritids betpveen the
tests necessitated thé presentation of the tests in.a simple
periutated order to. ensure the - limitation of a possibls

‘ Investigation - |

In the three tests, girls proved slightly superior to the boys

in the majority of the bilingual categofies, but the differences .

in mean scores was not sufhiciently great to justify a separate

cotisideration of -the sexcs, : . .
The performance of the comg!et}- sample in cach test is

shown in Table 2. \ . G '

: TABLE 2 .

MEAN SCORES AND. STANDARD DEVIATIONS WITHIN Bruincual
Catecories 1N THE Tyree Tests: RAVEN'S PROGRESSIVE
Matrices, JeNkINs' NoK-vereaL TeS$T 2, aNp  DanieLs’

. ’ © Frouge \REASC)NING TesT. N ‘
"RPM. |1 DFR | NV.2

Bilingual I Mean Mean . | Mtan - :
Category N ! Score S.D. | Score $.D.-| $Score S.D.
0- 9% 141 | 3074 10.47 | 22.25 -7.22 '44.05 13.30
10 - 19%° 81! 36,09 11.89 |'22.75 7.85 | 40.21 11.54
20 - 20% .52 38.90 .88 2285 648 | 40.44 12.19

~
¥ .

30 - 39% 53 | 37.92 IL.Ol | 2275 7.29(45.32 I3.44 '

40, - 49% 41 | 35.51 11.07 | 2071 7.80 | 40.22 13.43 .
.50 -50% 573782 860|210, 7.32|4278 11375 .- .

6o - 6% 73 | 35.24 11.44 | 20.62 .85 | 40.35 14.29

go -70% 81! 36.49 12.43 | 20.48 8.00 | 40.77 13.23

Qo -

80% 46 ! 34.50 11.61 | 20.24 7.02 | 40.28 T13.45 )
90 - 99% 23 | 30.95 1278 | 17.69 7.94 | 37.05 13.70 :

9 & _ '
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t, ) The distribution of mean scores follows a- patterp evident
in the three tests as in cach tiiere is a tendency*for children
v with a predo.ninantly English linguistic background, viz., the . =
0 - 30% group! to athieve relatively higher scores thin children R

S, with a predominantly Welsh _lingtistic bagkground, viz, the ™
20 * g9%, group. This general tendency is somewhat disturbed
by the low scores of the 40% - 49% bilingual category and the
relatively high score of ‘the 50 59% “categdry.e Whegher this ?
tendency indicates a  statistically - significant relationship- - -
e -between bilingualism' and noy-verbal intelligefice or is merely
due to chance may bg indicated in at least two ways— /
(@) The measure of correlation? betweensperformances in
the threg tests ‘and the varying degrees of Welsh linguistic
background.s - , .
"&‘\,(b) The catculation of  critied] ratios? between ‘fvhc fnean
scofes of the -ten bilingual cafegories. “a
) Table {Ashoys the correlation coefficients between test
scores ard Welsh linguistic hadlegroind. ) ‘
4 /. ! .
- ../ TABLE g
CORRELATION %’(nm-‘l"xcucms BETAVEEN TEST SCORES AND
WeLsn LiNouisTic BackGroUND (5. 048)

R [ U

R

»

" . ‘Correlation
. Variables Correlated : Cocfhcients |
EN : .

Welsh Background and Scores in R.P.M. E (;.1480130.03()3
Welsh Background and Scores in D.F.R. - 0.1491£0.0303
Welsh Background and Scores in N.V.72, -0.1016 £ 0.0393

The negative sign indicates that therg is a tendency for
scores in the three tests to decrease with incrcasing Welsh
linguisgice background and, although the three correlation
coelhcients ape small, the three-are statistically significant at
the 19, devel of probubilityd  This significant relationship
.+ Dbetweeny, bilingualism  and” test performances Suggests that -

childrn) with a predominantly Welsh linguistjc backgroun

ar®at a certain disadvantage when their performances in such
non-verlal tests of ftelligence are .compared with. those of
children with a predominantly Iinglish linguistic background.
The differences in the three correlation coefficients shown
in Table 3 are not.statistically significant. Thercfore, any. of
the tects used in this 4nvestigation could be used as a mea
of the non-verbal.intelligence of children with a mixed M elsh-

1 Group " refers to a combination of linguistic cntof;or'

2 Sec Tnglo d. N

3 See Tables 4, 5. 6. ° I . -

4 The coefficients shown above' would, mrise from chance causes in less

than 19, of gimilar samples. . .
- [ ]
. X . . .
L] - ‘ ; - . \ o . . . . .
. .
Ca , ’ Lo o4 \
o . Yy
EMC v * B 1 d’ *- ~ B -
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- English Iinguisft'ié_ backgr‘ound' without the influepce of this
-~ *7 *®ackground resulting in a significant difference between the

L performances in thetests. Nevertheless the influente of Welsh
. - linguistic batKground js least evident in performances in
L » °  R.P.M,, which also proved’to be tHe most reliable of the three
7% tests as a measure of ndn-verbal intelligénce. In addition there.

Veas a significant positive” correlation between fest scores and-
- performance times, wirich indicates a tendepcy for higher scores

¢ - is. given for thig-tendency to operate in a '' power ”.test (.e.”
one without a. time-limit) $uch as R.P.M." than.in “ speed ”’

. ..tests like D.F.R: and .N.V; 2., Thus it must be emphasised
that on all three coprts R.PM. has proved td"be the most
suitable, of the tliree for use in bilinghal Wales.

A - In" spite, however, of these advantages, -the present
S investigator agrees with Banks and Sinha, who say of R.P.M. ;
RN £ It would.be premature to accept it-in its' present form: when
“v: = there-s so much room for abvigus improvemeént.. Instead of

. 'adopting the ekisting version as final, it is suggested that more

- items should be systematically constructed in accordante with

the logical principles: involved, and that an endeavour “should

"\ be miade to increase its réliability and validity hy a systematic

. application of ~theé ' recognised “methods of -item analysis,
'preliminary scaling, and general standardisation.” (17) .

.+ The reliabilities of the three tests (R.P.M. o.goo1; D.FR.
0.8862; N.V. 2, 0.8825), though comparatively low, are not so
low as to forbid their use as measures of ** géneral intelligence *

- and as one of the means of ‘% streaming " entrants to secondary

-.schools in certain parts of Wales. While such tests are being

used in’ this manner in mixed language areas, some account

on test performancest < The' calculation of regression coefficients
o . ibetween linguistic bdkground and test scores permits the
‘{‘"’\ prediction of test scores from a given degree of Welsh linguistic
background for each child. For R,P.M.,D.F.R., and N.V. 2,
the ‘regression coefficients were —0.0567, —o0.0376 -and
~—0.6717 respectively.  Conseauently, if the scores in the three
! . tests are prédicted from the Welsh linguistic background score, -
.~ . then for each child,, : C ' _
- . - the deviation from the overall mean score in R.P.M.=
= -o0.056times the deviation from the overall mean on the Welsh
. Linguistic Background Scale;- ,
- the deviation from the overall mean score in D.F.R.=
: —0.037, tig\g:; the deviation from the dverall mean on the Welsh
Lingutic "Background Scale: ’ o

—0.071% tindes the deviation from the overall mean on the Welsh E
4+ Tinguistic Background Scale. ' ‘

11
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L . to-he '‘selated- to longer, pe,rforfngmce}times_ More opportunity -

shouldpe taken of thg influence of Welsh linguistic background -

the deviation from the everall mean score in N.V.2=_




The - corgelation coefficients in Table, 3 irﬁlicaté geperal =’
tendencies which exist betwgen test performances and linguistig
background and, dlthough this is a significant tendency, such
correlations do not show at what point on the Welsh I.mgulst:c .
Background Scale or at what level of language sa.turanon the =~ .
effect of this linguistic background on test score is moshgwdent o

. . To investigate this aspect of the problem, the mean scores in \ =
' ' the three tests of children“within each bilingual .gategory were
compared with one another in order that the dlfferenees‘betweenv
these mean scores could be tested for statistical significance. - '
B . Such a significance is most hkely.t < occur betwedn; categcmes
) + having the greatest differerices in mean. scores, that' is, the
>o—’9 per cent and- the. go-99- per cent categprles * However,
- . . * See Table 2, Page 9.
.as there was-a certain homogeneity betieen the ratios at the
T extremities of the lmgmstm scale, it was decided to co;rpbme .
specific categories in an attc pt to discover” whether such-a -~
.. .process of ** slumping ”’ - would reveal farther” differences -
+between the hilimguat groups For this purpbse the riost °
:.at!sfdctory combmatmn of ¢ ries was considered to be
- 20%, 30 - ()9 % and 70- ggj,whir‘twely Linguistically,.
tlus division dlﬁ rentiates between a group (0 - 209%) -with a .
- -predominantly "I hbn“‘*lmgumm background, a gloup
(70 - 99%) ‘with a predommantly Welsh lmgurstrc bdckground : )
2 . and to whom Welsh is a first language, and an '* intermediate ’ -
group (3 e/fég%) with a greater degree of language mixture - -
{as opposed to a specifically Welsh or English linguistic back- .
ground) -than either of the two pgevious groups ' :

The results, after combining such ‘bilmgual categor;es are
indicated below— :

T\ABLE 4

CrrticaL RATIOS BETWEEN THE MEAN SCORES -
8o . OF BILINGUAL GroOuUPSs IN/R‘P M e

Bilingual | - Meart Bllmgual *Groups ~
Group | N ~-Score 30-60% © 70-99%

o-20% .| 274 374343 | 0087 '  1.8506
30 -69% | 224 36.5848 — 12279 & _
70-99% |. 150 35.0533 | — ’

None of these ratios is significant at the 5 per cent level
of probabﬂlty

-
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+ 'TABLE s

' : '

R v CriTicAL RATIOS BETWEEN THE (MEAN Scores " :
o i ofF BiLinguaL Groups 1IN D.F.R..
.~ Bflihgual { " Mean |, Bilingual Group S
U , Group. ' N - Score | 3069% .  70-99% >
S 0-290%" l 274 - 225145 | 1.8880 34045 |
0 e 30 -60% , | 224  21.2633 — / 16532 %

70 -99% | 150 19.9800 P . — N

“+  The ratios are higher than thbse in Table 4, that between = °
the extreme bilingual groups (which, for convénience, may be ++ .
termed ' high bilinguals ” and ‘‘low bilinguals "’} being -
statistically significant atsthe ¥ per cgnt lewel .of probability. '
Other ratios in Tables 4 and 5 indicate the hoogeneity in test .
performances -of children in -the. upper limits of the Welsh -

~» _ Linguistic Background Scale. :
1 . *'The critical ratios. shown above would arise: from chance causes in less

» than 5% of similar samples.

““

v 1

[ ‘" “TABLE 6 - . R
! .CriTicAL RATI0S BETWEEN THE MEAN SCORES )
... ._:0fBrveusL Grours wN.V. 2
Bilingual | - . Megan |  Bilingual Group-

Group | - N . Score _“_A}_"30-69% 70-09%-
0 - 29% 274 45.1423 |  .2,5600 v 3.7470
«30-60% .| 224 gz1250 |4 = -+ " 15090

- -70-99% [ 150 40.1466 | —

The ratios in Table 6 repeat the patfern of those in Table g
inasmuch as a statistically significant difference occuirs between
high and"low bilinguals. The significance of this difference is

“higher than that resylting from performances in D.F.R_, but in
all three tests, children with a preddminantly Welsh linguistic
hackground are again shown to Dbe at a disadvantage when

. - general intelligence is measuréd in terms of such non-verbal

o tests. This occurs even when the instructions to the tests are '

presented in the languagé which the children can most readily
understand and use. With the "great majority -of children in
the 70 - g9 per cent bilingual cgtegory this language was Welsls.

The tables of critical ratios indicate that the intermediate

« (30-69 per cent) linguistic group’ bears a closer relationship *
to the upper (Welsh) group than it does to the lower (o - 29 per
" - cent) bilingual group. This suggests -that the significant
\ ' " relationship between test performances and degrees of
hilingualism extends’ below the lower limit of the 70- g9 per ™~
‘_ cent bilingual group. Further comparisons made  between -
e various combinations of categories and groups indicate that,
. in the sample tested, there a significdnt difference (at the
1 per cent level of probability) in performances in D.F.R. and
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N.V. 2 between two groups whose linguistic limits are 0-39%

- ind 40 - 99% respectively, the former group scoring higher. !

The calculatfon of critical ratios between specific bilingual

Welsh linguistic background, that is, the monoglot jind near -
monoglot Welsh children, are handicapped by their bilf gualismr

" groups haslre-emphasised that children with a predgininantly

_in nonverbal tests of intelligence. . The investigation has shown
that this is particularly so . with children in the 70-99%

bilingual group and there is some evidence to indicate that this
hanaicap 15 present in children havipg a bilingualism, of 40%),

. and-thereafter progressively increases. Consequently ¥hen such
* non-verbal  tests ~are employed as measures of ‘ general

intelligence ’ in mixed language areas in Wales, especially in

" conjunction with entrance_examinations to Secondary Schools

or for ‘*streamfing’* children 'within a school, due regard
shduld be taken of the handicap of children with a predominantly
Welsh Yinguistic backgrotnd:.. The extent of the influence of
this linguistit background on perfoymance in each of the three
tests may be calculated in terms of the regression coefficients
given on p. ¥1.” Thus, in R.E.M. a child’s score was redueed,’
on the average, to the extent of 0.56¢ of a'mark for each degree ’
of Welsh linguistic ba¢kgrdund ag measured by the Scale. The.
comparable effects on D.F.R.-and N.V. 2 were 0.0376 afid"
0.6717 of a mark. respectively. (In comnsidering - these

- coefficients. it should be borne in mind that the possible marks-

for the three tests are respectively 60, 45, and 8s).
Throughout, the investigation has, dealt with the relation-

" ship between performances in’non-verbal tests and only owne

other variable, namely linguistic background, out of a compléx,
of sociological and psychological variables. - Among other
variables known to dffect perfofmances in such tests are the
drban-rural factor and the socip-economic or cultural-educa-

. tional levél of the testees’ parents,

s ;
It should not be assumed, thd%:‘.ore, that if a child in a -

high bilingual category makes a low score this is simply due
to a predominantly Welsh linguistic background. As a child « %
learns and uses more English the impact of Welsh in his
linguisfic background tends to weaken, and his score on the’
Welsh Linguistic Background Scale to decrease. Consequent-
ly it may be assumed that children who remain in the pre-
dominantly Welsh greup (and particularly in ‘the go-99%
category) may have done. so because of their “'restricted .
opportunities to learn English, combined perhaps in some cases
with a lack of native ability to learn more than a modicum of
the language. ) . T L

“Ip this investigation the majority of the children'in the °
90 - 99% category came from rural areas and had parents whose

_ occupational level is known to have a low. correlation with
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mental ,lnhty it Fu\rthermore there is evidence that rural child-
ren tend to ?a,ke ower scores than urban children; this factor

also would: tend to depress the scores of the go - 99% category.
i Summary
Th!s mv stigation suggests that— Y

< (a) in their present fornl, none of the tests employed can
,be regarded gs a whoily cansfactory means of testing Welsh*
‘speakmg children if the results are to be compared with those
from Lnghsl-spcakmg children and used as a basis for the
s¢lection or | streaming '’ of pupils where both Welsh- and
English-speakers are involved;

(&) childrén with a predommamly Welsh linguistic back- -
ground tend to achieve somewhat Jower scores in the three non-
verbal tests uded ‘than children with a predominantly English
linguistic Dackground even when the. test instructions are
presented in th language apparently most familfar to the child;

= (¢) the infijence of linguistic background on test perform-

© amke is grefiteyt among children whose ‘! bilingualism '’ is

70% to ()()% as
Scale; -

%(4) the influpnce of bilingualism is accentuated by the
logatlon of a communit Rural ‘hilinguals, especially those
with a predominantly clsh linguistic background, achieved
the lowest scores §n the three tests; , |

,{e) in interpreting test.scores in mixed larfuage areas due
regard must he paid not only to Yhe l)llinguaW]ild, .
but also’ to the oc@pational” level or socio-econo Staids of
his parents;

(f) of ihe thre Yests employed, Raven'’s I’rogresswe
Matrices (1938), the lonly untimed test, proved to he most in-
dependent of Welsh linguibtic l)ackground and the most reliable -
measure -of non- verlm\l‘ intelligence, and also made allowance
for the positiveycorrelation between test scorés and performance >
times. |
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