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THE PROGRESSIVE MATRICES INTELLIGENCE TEST
APPLIED TO THREE RAC1AL GROUPS IN CAFE TOWN

CHAPTER 1

INTRODUCTION:
NON~-EUROPEAN INTELLIGENCE

The intelligence of noneWhite races has long
been a matter of controversy, the point at i1ssve beling
whether inferiority indicated by test-results is innate,

In the United States muck research Rnto differences between
Negrces and Whites has already been done. Available data
have been utilised in discussions of the problem as it

arises in South Africa, but the pattern in this country is
mere complicated, The vast majority of our non-Europeans,
viz. the Africans, are indigenous, They have their own
language and cultural traditions, roughly five-sixths of
their number living in the Reserves or on farms, where trihsgl
econditions and customs still prevail, This situation is not
encountered in America. The nearest approach in South Africa
to the American Negro population is the Coloured community.
Numerically and comparatively small, this group is in no

way representative of non-European South Africans in general,
while the Indians, particularly in Natal, form another
substantial group adding to the diversity of races.

As the investigation to be discussed was carried
out at the Cape, the Indian group need not be considered in

a summary of the general position.

Intelligence of the African

At the New Education Fellowship Conference

held in Johannesburg in 1934, one of the topiecs for discussion

/ was
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was "The Educability of the Bantu". Dr. M.L.Flek, then
Psyeholégist of The National Bureau of Educational and
Soelal Reaearop. presented a paper reporting on an ine
vestigation of African intelligence. He claimed that the
sverage mental age of the African eventuslly reaches the
level of 9 or 10 years, A different attitude was adopted
by G.R.Dent, who pointed out that, up to that time, the
majority of investigators had used teste involving "¥now=
ledge acquired in schoole and thoughte-material represented
by words rather then subjects", He suggested that reason-
ing based on conerste objects presented to the sense and
that based on the mental representation of objects might
not be hishly correlated, and that both involve education
to some extent,

Dent found the time-factor to assume oconszider-
gble importance in the case of Africans, None of the
African children faced with, e.g.,the Goddard Form Board
worked at their maximum speed, but were deliberate and
painstakinges The scoring of this test depends either on
time taken or on time=plus-errors, The neceszity for
haste 13 not appreeciated by the African ¢hild, to whom the
Western attitude towards time is completely al ien, Dent
was of the opinion that an increase of speed 1= one importe
ant factor contributed by schooling, which affords training
in quickness and the co~ordination of movementa,

He had given nine standard performance tests
of intelligence (some of which had been used by Fick) to
rural and urban samples of African children, a number of
whom were at school, others having recelved no formal edu=
cation, He came to the conclusion that, while these
performance tests are discriminative within each racial
group, different standards and norms from those adopted

for Europeans would be necessary for the correct evaluation

/ of
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of African results, Environmental and educational rfactors
had appreciably Influenced the results, differences being
attributable largely to unlfamiliarity with the material of

the tests and to the speed factor, Dent agreed with Fick
that African children were retarded as much as 4 or 5 jears,
if judged according to accepted standards and norms, but he
stressed the importance of enwironment. The range of
abilities and emotional responses, he said, is more restricted
among the Bantu, owing to their altogether simpler mode of
life and environmente, In Dent's opinion the total environ-
mental factor might be responsible for the differences between
European and African results,

Fick subsequently undertook further research on
substantially the same lines as his earlier wark, this leading
to the publication of his well-known monograph, "The Educability
of the South African Native", in 1939, He claimed that the
resulte had confimed his previous finding that "around the
ages of 15 and 14 Native children are from 4 to § years
inferior to European children in educability" (as measured
bf intelligence tests), Fick therefore advised that only
the rudiments of education should be provided for the mass
of Africane, since very few of them possecs the mental equip=-
ment necessary for more advanced oducation,

Although these opinions have wide curreney,the
validity of xkx Fick's conclusions was not universally
accepted, The principal challenge came in the form of
Dr, Simin Biesheuvel'!s book, "African Intelligemse", published
in 1943, A detailed discussion of the environmental and
temperamental factors which may affect test-intelligence,
of the suitability of existing tests and the difficulty of
obtalning a representative and at the same time comparable
Buropean control-group,leads up to a critical review of

Fick's publication.

/ Biesheuvel
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Biesheuvel contends that Fick's sample cannot
be regarded as representative of the Union African population.
He rejects the elaim that the 4 to § years! retardation of
the African group is innate, on the grounds that, not only
are the tests used unsuitable, but that inadequate precautions
were taken to equate the attitudes of European and African
towards the test sitvation, and that measures for controlling
other environmental factors involved were far from adequate,
The corroborative evidence (such as achievement-test performe
ance) adduced by Fick is also rejected by Biesheuvel. The
criticisms levelled are that, in interpreting test scores,
Fick made no allowance for the inferior tuition received by
Africans; in addition, he assumed the existence of a causal
relationship between the retardation shown by intelligence
test scores and that reflected by achievement tests, whereas
it is possible that both sets of scores might have been
depressed by environmental factors; finally, Biesheuvel
suggests that the agreement noted between the results of
various investigators is due to all having used substantially
the same tests and procedures on experimental groups which
were similarly affected by environmental factors,

In consideration of the fact that tre growth
and development of intelligence are probably profoundly
affected by environmental c¢ircumstances, Biesheuvel indicates
that it is premature to make claims for comparisons on the
basis of existing tests, These are not equally fair to
Europeaﬁ and African, having been constructed and standarde
ised in conformity with European culture in generalj and it
is virtually impossible to find a really reliable control-

group which would facilitate the evaluation of results.

The Cape Coloured

As noted, this group has much in common with

the American Negroes, and American research work has more

/ direct
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direct bearing on "Qoloured Intelligence" than on that of

the other groups, These studies have indicated that differ-
ences between Negro and White decrease with decreasing differe
ences in environment, This view is held by one school of
thought to be true for the Coloureds, As in the case of

the Africans, however, others maintain that an inborn ine-
feriority is responsible for the lower mean test-intelligence
of the Coloured child, arguing that the admixture of Eurcpean
blood explains the fact that Coloured children score higher,

on average, than African children. The Report of the Cape

Coloured Commission (U.G. 54-193%7) stated that there can

be no doubt that, in the case of the majority of Coloured
children, intelligence test results are affected by unfavour=
able environmental influences, with the result that under
present circumstances, the Coloured child is less well able
to perform the tasks involved than is the European childe
Within the Coloured group there is a good deal
of diversity - social, economic and religious = especially
in Cape Town, where there is a fairly distinct divergence
between Christians anixhalays (or Moslems), who tend to
adhere to cultural norms of their own. For nearly all, the
home language is a dialect of Afrikaans peppered with English
words, although English enjoys a certain prestige. The
home environment is not uniform, varying from an almost
primitive and frequently precarious existence in shanties
on the Cape Flats and in similar poor areas, to the vastly
superior condition of the better educated and more affluent.
Parental discipline is often poor, drunkenness and shebeening
prevalent and juvenile delinguency common, particularly in
the towns, Slum conditions have been eliminated to a small
extent by the institution of subeeconomic housing schemes.
Education, until the Parliamentary Session of
1945, was not compulsory for Coloured children. For some
time to come the new legal machinery will not be able to
operate fully since schools have first to be built and

/ equipped
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equippeds From a survey carried out in the Cape Peninsula
towards the end of 1945, it appears that approximastely twoe
thirds of Coloured children of schoole=going age are already
attending schools., There is great variation in quality
among exlsting schools, many being private or mission entere
prises, inspected periodically by officials of the Cape
Department of Public Education, Classes are large, equipment
and tuition often inadequate and attendance irregular. Many
parents regard their children as supplementary bread-winners
and keep them from "wasting their time" at school, sending
them out to wark instead,

A recent study by F.P.Joshua # of the soclal,
economic and educational background of the Goloured school
¢hild throws light on many aspects of the situation, For
Instance, an illustration of the effect of the attitude
toward schooling is provided by examination o; the official
statistics for 1942, There was a striking fall in enrolment
from SubeStandard A to Sub-B ( or Class I to Class II) , indi-
cating that many dilildren leave school after only one year,

For his sanmple of 374 children in Standards III
to VI, Joshua found the average I.Q. to be 89,9, which is
roughly 6 points higher than the minimum requirement for a
successful school career for the FPoor White child, ##
Assuming, on the basis of the chiesqguare test, that the
sample wgs statistically reliable, Joshua concluded that
there is a difference of 10 points on average between
European and Coloured children. As the ten schools from
which the sample was drawn were selected from a wide range
of geographic locallitles, he was able to investigate the
influence of environmental factors on intelligence, and foumil
that average intelligence varied according to locality.

Among the aspects of environment studied figured
planes of living ( or economic status), overcrowding, the

/ academieo
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academic equipment of the teachers and the size and quality
of the schools Joshua found that the low standards of
professional and academic training of the teachers and the
deficiencies in their cultural background were associated
with "the general lowness of Coloured 1.Q." He found a
decrease in mean I.Q. with inereasing chronological age.
This he aseribed to generally unfavourable environmental
conditions, and more specifically to poor home-econditions,
the effects being cumulatives There was a marked positive
correlation between the economic status of parents and their
children's intelligence, when results were grouped according
to the regions in which the schools were situated. Where
the environment approximated most closely to that of the
European child, the 1.Q.of the Coloured child reached its
highest level, almost equalling that of the European,

The general conclusions drawn were that the
differences in I.Qs. between kkm Coloured and European
children are due to qertain depressing environmental factors,
the cultural deficiencies and poor home conditions reacting
more and more to the disadvantage of the Coloured c¢hild as
the upper childhood ages are reached, Thus, the indications
are that the retardation of the Coloured, as shown by the
results of intelligence tests, is "due more to nurture than
to nature™, and that the causes can be remedied.

These conelusions are in line with those of
Biesheuvel and others, The material of verbal intelligence
tests such as the S.A.Group Test will, clearly, not be sO
unfamiliar to a racial group which has absorbed a certain
amount of Eurcpean culture as it will to African pupils.
Nevertheless, the environment of the average Coloured child
is such as to handicap his test performance, the language
factor and inferior educational opportunities being of no

little importance.

/ General



General

In considering inter-racial differences in
intelligence, one must always remember that inferiority in
test-intelligence does not necessarily imply inferiority in
innate intelligence. The crux of the matter is that no
test has so far baeh found which 1s equally well suited to
European and non=European children, As Ferguson stated in
his book, "The Reliability Ar Mental Tests", a person's
abllities can never be exactly determined by a test situation.
The application of a test amounts to measuring, "under
certain specified conditions, a limited number of things a
person can do, regarding the performance on a limited number
of tasks as representative of his hypothetical potential
performance” .

If an instrument is ilmperfoct, it is natural
to question the validity of measurements made with it. if,
in other words, a test is unsuitable for application to a
particular racial group, the results obtained mmst not be
accepted without seriocus reservations,

Any test, therefore, which holds out promise
of being a better instrument deserves investigation, It

was for this reason that the present study was undertakens
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CHAPTER II

THE PROGRESSIVE MATRICES
INTELLIGENCE TEST

Information regarding a series of perceptual
tests which later became known as the "Progressive Matrices

1938" was first published by L.S.Penrose and J.C.Raven in

1936, In an article in the B.J.M.S. %, They deseribed the
prelinminary attempt to c mstruet a series of ron-verbal
tects of wide applicability.

"The design", wrote the authors,"of true intelli-
gence tests has become a pressing need in psych#atry. The
accurate diagnosis of innate mental capacity is required for
studies in heredity and for sociological and anthropological
investigations., Differences in educatlonal bagkground must,
as far as possible, be eliminated and tests for special
abllitles which may depefid on physical factors avoided.

Thus both verbal problems and pyg?}ggé whose technical per-
formance is difficult are inadmissible, Moreover, tasks
which involve repetition are not pure intelliigence tests ...."
The new tests were designed with the aim of
avolding the disadvantages of such perceptual tests as were
already in use, Spearman, in "The Abilities of Man", had
divided mental oéerations into two clagsest those which are
mainly "eductive" and those which are mainly "reproductive” or
repetitive, He considered that all intelligent or creative
mental activity 1s escentially of the eductive type. The
work of W.Stevenson ("Tetrad Differences for Verbal and Non=
Verbal Sub-tests", Am, J. Ed.Psy.,1931) and W.P.Alexander
("Intelligence, Concrete and Abstract", B.J.Psy. lMonog.
Suppe N0.15,1935) had shown that group factors, i.e.factors
which occur in more than one but less than all of any given

/set
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set of abilitles, are present in verbal eductive tests and
performange. teats of intelligence, respectively,

If group factors were tc be eliminated, the new
tests would have to be " strictly eductive in character and
adequately presented in a purely perceptual form". Since
analogies have become accepted as among the most suitable
tests of eduetive ablility, the analogy-principle was adopted,
the problems being presented in the form of patterns,

Raven undertook the preparation of a graded series of sixty
"Matrix"-tests, working in the Researeh Department of the

Royal Eastern CGounties Institution, Colchester,

Nature of the Tests

Each component test consists of a pattern or
matrix from which a piece has been omitted, Below each
matrix are placed several piecces, identical in sige and
shape with the gap in the pattern and variously decoratede.
Theo testee has to examine the matrlx and choose from among
the alternatives the plece which completes it, The number
of the alternative chosen is then recorded on an answer-paper,
As finally published, the test consists of five sets of twelve
problems, the relationships involved becoming progressively
more ¢ anplicated, The problems are graded in such a way as
to train the testee as he proceeds, The printed form of the
test is suitable for use as an individual or a group test,
and Raven c¢laims that it "can be given successfully to
almost any testee, irrespective of age, linguistic abllity
or physical defects.," As there are no time-limits, the
speed=factor is eliminated, but the time taken and the
nature of the errors made may be taken as indicative of
temperamental or emotional traitse As Raven has stated,
"the rate of eduction may be a good measure of ability to
work under examination conditions: it does not follow that

it is the best measure of innate eductive ability".

/This
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This observation is particularly pertinent to
the testing of Africans, Characteristic of Western Civi-
lisation is the emphasis on haste and the importance of
completing tasks in the shortest possible time., Among the
Africans, with their background of a far more leisurely way
of life, this attitude towards time does not operate., Their
logle, in fact, is that many important considerations may be
omltted through a too direct and thus too hurried drive to=
wards the goal., Although the impingement of Western Civilis-
ation necessarily modifies the outlook of the African (e.g.
through school training) it is doubtful whether speed as such
has any great significance for the majority of Africans,
whether urbanised or not,

Consequently tests which demand speed of per=
formance probably give &2 false impression of the sability of

African testees,

Standardisation

The series was standardised as an individusl
and a group test for children, in the County Borough of
Ipswich, between June and December,1938 and as a group
test for men in 1940, 1t wa& subsequently adopted as the
standard intelligence test in the British fighting sertices
and was also used by the Union Defence autthorities.

Norms for the group form of the test were
constructed from the scores of 1,407 children and 3,665 men.
For every six months of chronological age from 8 to 14 years,
as well as for the adult group, percentile points were calcu=-
lated from the scores, Once the testee'!s percentile rating
has been establlshed, he can be classified according to
Raven's five~point percentile grading, which is given on the

next page.
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MATRIX PERCENTILE GRADES

Grade 1 "Intellectually Superior’ if the score lies
at or above the §E percentile secore for the
testee's age group.

Grade II "Definitely Above Average", if the score lies
at or above the 75 percentile score for the
testee's age groupe.

Grade III "Mentally Average", if the score lies between

he 75 and 25 percentile scores:
III+ , if testee's score 1s grestér than
the median score for his age group;

IIl= , if hils score is lese than the
median score,

Grade 1V “Derinitely Below Average', if the score lies
at or below the 25 percentile sgcore.

Grade V "Intellectually Defective} if the testee's
score lies at or below the 5 percentile score
for his age group.

Matrix Percentile Orade and Terman Merrill 1.Q.

The relationship between these Matrix Percentile
grades and Terman Merrill I.Q. was investigated by means of
applylng the Progressive Matrices,1938 and the Terman Merrill
1957 revision of the Binet scale to 301 patlents rererred to
Poycehiatric Clinics in London, Termsn Merrill I.Q.s were
grouped in classes comparable with the Matrix Test grades
(cef, Table 1), No decrepancies of more than two grades
were ?ound befween the two tests. Raven concluded that 1f
the Terman Merrill scale could be accepted as ecorrectly stande
ardiced for English chlldren, thenm his norms for the Matrices
ag an individual test were approximately correct.

This comparison led to the observation that the
Terman Merrill test "appears to depend for young children
too muech upon normal schocl accomplishmemts; and for older
persong too much upon their acquired vocabulary and fluent
speech", On the other hand, tests like the Progreszsive
Matrices "probably mske slow, selfeecritical, shy or shtein
testees appear a little brighter and more intelligent than
they are, while quick, impulsive testees are at a disadvantage2®.

/ Raven



Raven considers that one of the chief merits

of the Progressive Matrices is that they differentiate clearly

TABLE I #

RELATIONSHIP BETWEEN MATRIX TEST PERCENTILE
GRADE AND TERMAN MERRILL I.Q,

TERMAN MERRILL T.Qe

MATRIX TEST Under Under ~ Over Over
Percentile Grade _73 89 _ 89-111 111 127 Totals
95 and over 1 - - 6 6 17 29
75 and over 11 - 3 20 19 14 56
Over 25 and undeg5 II1I 2 20 85 15 10 132
25 and under v 9 23 16 - - 48
5 and under v 26 9 1 - : - 36

TOTALS 37 55 128 40 41 301

# From Table 5 in "Standardisation of Progressive Matrices,1938"
by John C. Raven, Bed.M.Psy. vol.XIX,1943,

batween genuine intellectual superiority and merely superficial

brightness which is due to verbal fluency and quilek recall,

The Frogressive Matrices lu Relation to South Africa

From the above we may infer that the three
principal c¢laims made for the Progressive Matrices Test are :
first, that it is relatively free from group factors and avolds
special skillsj second, that differences in educational (though
possibly not cultural) background are eliminated as far as
possible; amd third, but moat_important, that it differentiates
clearly between gemuine intelligence and verbal fluency.

It has been shown that the study of inter-raclal
défferences in intelligence is severely hampered for lack
of an adequate instrument for measurement. Presumably, we
may accept that the Progressive Matrices Test does distinguish
between verbal fluency and genuine intelligence, for knglish

testees at least, FPresumably we may accept the claim thab

/differences
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differences in educational background have been eliminated

if we place the narrower interpretation on "educational®,

The possibility remeins that cultural differences and environ-
mental influences may still have a depressing effeet on the
performance of non=Europeans, Although African ehildren,

for instance, are familiar with patterns, they mmy be less
familiar with the test material and situation than European
ehildren, who have been gecustomed to amusing themselves

with toyes and puzzles involving the manipulation of shapes

and patterns,

Form and Pattern in African Life

To the unschooled African child, concepts of
measurement and number seem to be entirely foreign. There
is apparently no call for the apprecistion of snbtle space=
relationships in tribal life, nor any particvlar stress on
accuracy of measurement or proportion, and ubkility may be
said to outweigh considerations such as perfect symmetry and
geometrical accuracy. Although, for instance, European
building plans mey influence the rural Africam to build a
house of more or less rectangular design, or there may be
attempts to imitate other European culture-objects involving
measurement and particular spacéng, the results will be on
the whole rather poér imitations.

In tribal life technigues are passed on by
means of direct demonstration. From an edrly age, the African
comes to accept that he will be shown exactly how to do
a thing, and does not try to work out the underlying principles
for himself,. When, therefore, he is presented wi th a new
type of object which he may wish to copy, his approach will
be to find the person who made the original and go to him
for instruction, At all times he will be coneerned principally
with preducing an article with a reasonable resemblance to
the traditional shape or form, Perfect symmetry and mropore

tions do not matter as long as the article is serviceable.

/ Semi -civilised
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Semi-civilised Africans who have had mare con-
tacts with Buropeans have begum to respond to the stimull
of Western culture. Western pattern and design may be seen
to have influenced the building of kraal hedges and cattle
kraals, to o me extent, while the round grass huts of the
Zulu are beginning to be replaced by structures of sun-dried
brick with doors and windows in imitation of European houses.
There is also some imitation of European prototypes in the
construction of simple furniture, In the finer points of
construction and finish, however, there are inaccurac ies which
are probably due to lack of measurement and failure to appre=-
clate the straight line as such, to lack of opportunities
for dealing with the originals at first hand or to inability
to obtain the proper materials, In the same way, African
craftwork and needlework often fail to satisfy Western ideals
of good proportion and correct measurement, although school
children show marked improvements as they progress through

the schoolse

In urban areas Africans are learning Western
techniques, but will not necessarlily utilise their knowledge
on returning to tribal life in the Reserves, On the one
hand, where their skill would be of use, e.ge in building
bridges, the outlay for the requisite materials or machinery
may be beyond the resources of the individual or tribal
community. On the other hand, the particular values in-
volved may have no place. In agriculture, a man who has
learned modern farming technigues may be perfectly capable
of putting his knowledge into practice without European
supervision, but will not do s0 in tribal life., Since there
is no premium on production for the market he will not
bother to make his land give its maximum yleld , probe bly
reverting to the old methods of cultivation,

Among school dhildren in urban areas, education

/ 1is
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is modifying traditional attitudes and outlook, but these
linger on, It has been noticed that urban children do tend
to show more self-reliance in their work, and try to discover
prinec iples for themselves, in many cases. It 1s important
to note that unless the ordinary African child, whether

in the town or the Reserves, knows the use of a particwlar
new object, he will find it meaningleass and will fail to
accept or attach any importance to it, This has obvious
implications far the application of mental tests, Abstract
concepts seem to have no place in African life.

In their decorative arts, ritual and symbolism
familiar patterns inveolving ceclours, coclour-agthkemes and com-
binations of lines have been handed down by the process of
imitation, The African thinks of these patterms in the
concrete, in their relationship to particular aspects of
his culture, They have no significance for themselves alone.
Bead~w crk, the decoration of dance=sticks and pottery and
similar art forms embrace almost the whole fleld of African
pattern-work, although the various tribes differ in respect
of the richness of their decorative and symbolic arts.

These traditional patterns tead to be symnetrie
cal as sudh, but are not always geometrically symmetrical in
the manner to which Europeans are accustomed., Dr, K, Cunningham,

in the course of a discussion at the N.E.F.Conference in 1934,
sugzested that the African's conception of symmetry differs
from that of the Luropean. in thi:z connection, one finds
that a line or figure appearing in one half of a pattern

may be omitted from the corresponding half or else decorated

differently. Mr, Selby Ngcobo, when acsked for an explanagtion

of this phenomenon suggested that it may be due to the desire
for variation @ Once an African has an article such as,

for example, a dance-stick or clay pot, he is at liberty to
decorate it as he pleases, Although he may choose a familiar

pattern small variations may be introduced without regard for

/ the
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the symmetry of the pattern as a whoge, in order to attract
attention and approval for originality and individuality of
effort while preserving the traditional form,

Although certalin patterns may at one time have
had symbolic significarce, this has been lost in the course
of time, the forms being passed on through sheer imitstion,
Some observers have stated that each of a number of Africans
asked to interpret a particular symbol will give a different

answer,

A test such as the Progressive Matrices, which
is composed of a serles of sbestract patterns, may tius easily
lack significance for the African, who customarily relates
pattern and design to concrete objects. The questions of
lack of colour and the familiarity of particular shapes arise.
Linear and angular patterns are familiar to Africans, and the
circle is a famlliar shape « huts are circular, kraals are
more or less circular and the people arrange themselves in
circles at meetings and councils = but the cirele or are
seldom appear in pattern-work, This may be due to the nature
of the materials, Africans tend to prefer bright colours,
and although patterns in black-and-white are familiar, the
testee may be disconcerted when confronted with flat blackbaﬁd-
white patterns which are unfamiliar to him, This situation
may not, however, arise in the case or the urban child attend-
ing school,

The sbhool ohild will doubtless have become
accustomed to seeing designs involving shapes based on the
circle, Similarly, although it seems that the African does
not fully appreciate representations of objects he has not
handled in the concrete, sdcir ool children probsbly become
accustomed to working wi th pictures and designs incorporating
material they may not have seen or handled. Hence, &

pattern test may not place the urban African sehool ¢hild

/ at so
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at so great a disadvantage relative to the European as it
would the untutored Africam child. A real disadvantage
arises through lack of cubes,lbuilding-blocks, kale idosc opes
and similar toys which are available to the average European
child at home or in the nursery school or kindergarten class,

From the discussion which follows, 1t will be
seen that no child tested in the course of this investigation
had attended school for less than five years. It 18 possible
that, having been subjected for at least that pericd to the
impact of Western culture through medium of the school, the
African children tested had absorbed sufficiemnt of Western
ideas to make them fairly conversant with material of the
type composing the Matrices Test, It is very likely that
lack of training in abstract thinking and laek of incentive,
due to doubt as to the object and value of the test,exerclse
at least as much influence on performance as the material

itself.

If, in spite of dirficulties such as these,
the Metrices Test can be shﬂvn to minimise the differences
in test=intelligence between racial groups, its use in
inter-racial studies should reduce the number of factors

demanding control.



CHAPTER III

THE PRESENT STUDY: 1

The Tests

It was declded to compare the Progressive
Matrices with the South African Group Test of Verbal In-
telligence on the baslis of the performance of European,
Coloured and African children in the @ape Town Municipal
Area,

The S.A.Group Test is well known in South

Africa as a standard verbal group-test. It relies to a
certain extent on education and presupposes that the child
can read and do at least elementary arithmetiec. There has
been no attempt to eliminate environmental influences.

ReW.Willcocks, in his description of the test,
states, "The test presupposes that the e¢hild 1s able to read
and is to a certain 2xtent familiar with pumbers. From
this alone it is clear that a child's test-performance
must be influenced by hie school career, e.g. through the
efficiency of tuition, the regularity or otherwise of his
schocl attendance, by the home circumstances amd atmosphere
and hy the amount of reading he has done", #

The test was constructed and standardised by
a committee appointed by the Research Grent Boerd of the
Union Department of Mines and Industries, The persomnel
weret Prof, R.W.Wilcocks (Chairman), Prof, R.F.A,Hoernlé,
Prof, J.Jd.8tracheim, Mr, P.J.O0sthuigen, Prof, J.Chr, Coetzee,
Prof, HsAJReyburn, Dr, J,7.Di@nston, Dr, L. van Sechalkwyk,

/ Dr. M.L.Pick

# PFree translation from the Afrikaans version of the
Deseription and Instructicnse.



=20=

Dr, M.L,Fick, Mr, I.D.MacCrone, Dr, H.E.Brown and Mr., 0.K.Win-
terton., Various members of this committee and other testers
working under their supervision applied the test to 16,574
European children in the Union. Prof. Wilcocks was responsible
for the statistical treatment of the data so obtained.
Although there are four forms of the test =
two in English and teo in Afrikaans - Form I of the English
version was chosen, since Africans do not learn Afrikaans
at school. As the Coloured children are taught through
medium of both English and Afrikaans, the Coloured sample
was retested after a lapse of five to six months with Vorm II
of the Afrikaans version. The scores of 239 e¢hildren showeil
a high degree of consistency of performance on the two forms
of the test, A correlation coefficient of +,82 + 0,01 was
obtained by means of the Pearson product-moment formula,

in the formi

Laxdy - CxCy

I' = N
O’_‘_O‘j

where 2dxdy ¢ bthe product of the deviations from the
agsumed means of the two variables, in
class intervals,
N = the number of cases,

Cx and Gy = the differences betweeﬁ the true and
assumed means, in class intervals,

and Jx endJy = the standaord deviations, also in class
' intervals.

The Probable Error was calculated by the

PeE.p ® _;§Z4%>éﬁ;=?2)

In view of this substantial measure of agree-

formula @

ment, it was considered justifieble to take an average of
scores on the two forms of the t_est as the S.A.Group Tesé

index for the Coloured group, particularly as a number of

/the



the children stated that they speak English at home, not
the dialect of Afrikaans common in this group.

The form of the Matrices Test administered was
that produced by the Department of Psychology of the University
of Cape Town, under the supervision of Professor H.A.Reyburn.
In this form, a sixth set of twelve problems has been added
to the original five sets and there are nine alternative
solutions from which to choose the answer to eaech problem,
as against six or eight in the original test, This addition
was apparently intended to reduce the number of correct solu=-
tions which may be scored by guesswork. The alternatives
are numbered from 1 to 36, so that each set of 36 numbers
covers four problems. Norms have been calculated for Euro=
pean children aged 9 to 15 years, in the Western Cape.

Although it was first intended to inelude scored
on this sixth series and use the South African norms,certain
practical difficulties led to a change of plamn, As a result,
scores on only the first five series were considered, the

English norms belng used.

Additional Tests

In addition to the intelligence tests, all
children were given an English Usage and English Vocabulary
test and an Arithmetic test, European and Coloured children
were given Afrikaans Usage and Vocabulary tests as well,
The language tests and the Standard IV and V Arithmetic
tests were those used by the Cape Education Nepartment
in the survey mentioned below,. The Standard VI Arithmetie
test was constructed by the writer under the supervisi on of
Inspector Puttick, who is responsible for Departmental
arithmetic papers,

Owing to the lmmense amount of data ecollected,

/use
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use of the educational index obtained in this way has had
to be deferred. In this context, attention has been cone

fined to the intelligence test results,

The Experimental Samples

(a) The Schools

The choice of sd#wols was restricted by the
necessity for avolding schools included in a survey which
was being carried out by the Cape Department of Public Edu=
cation during the same period,

Two schools were to be selected for each
racial group in such a way that the pupils of one were
drawn from areas near the centre of Cape Town, the other
to serve a peripheral area, The geographical and hence
economic background of the three groups was to be as nearly
similar as possible, Unfortunately, this plan ecould be
put into effect only in respect of the European and Coloured
groupse For African pupils above Std. IV the only sd ools
are in the Langa Locatlon which is segregated from the rest
of Cape Town. 1t will be understood that any children
residing elsewhere who eontinue beyond Std, IV attend these
schools, sometimes travelling long distances,

In the more central area, the Regent Street
Primary School ( for Europeans ) lies below the Main Road
in Woodstock, near the business centre of Cape Town, The
Ashley Street Primary School for Coloureds is situated
higher up the mountain, on the fringe of "District 6". It
is roughly the same distance from the centre of Cape Town
as the Regent Street School, and the pupils of both are
dreawn from the same or similar areas. At the periphery,
the Kensington Central School, chosen to represent thé

Coloured group, serves what is on the whole a poorer

/ section
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section of the Coloured community, ineluding pondokkie=-
dwellers from Windermere, A few blocks away, slightly
nearer the gentre of the city, are the Maitland Publiec
School and the Maltland IIigh School. Since the former does
not cater for children beyond Standard V, the Standard VI
group was drawn from the High School,
(NeBse The relative positions of the schools are shown in
Figure 1, page 23).

The African sdiools were the Langa Methodist
Primery School amd St. Cyprian's (Anglican) School, both of
which are staffed entirely by Africans, Although these
schools are sponsored by religious bodies, there is no
religious bar to admission, These sdhools are overcrowdedj
accommodation 1z far from adeguate and equipment is poor.
Many of the teachers are trying to improve their educational
qualifications in thelr spare time, doing a few Matriculation
courses at a time by correspondence, The children are
tavght in Xhosa-medium up to Standard III, when they begin
to learn English, and in Xhosa and English after that.

Both the Coloured schools are under the Cape
School Board, and stand out amid the mass of sechools for
Coloureds, Although they are crowded; they are wellsegulpped
(particularly the Ashley Street School) and well run., Dual=
medium tuition is provided,

The European seclhools are all Board Schools, the
pupils belng taugh? through medium of English, At the
parallelemedium Maitland High School, the Englishemedium
Standard VI classes provided the sample. According to the
official regulations, only those children whose home language
is English may be placed in an English-medium class,

The pupils of all these schools ineluded
both sexes, Classes were usually mixed, although there

was seXesecparation 1ln one or two cases,

W .
(b) Selection of Childben
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(b) Sekection of Children

Since the S.A.Group Test caters only for
children aged 10 to 16 years, the selection of samples was
confined to Standards IV to VI, The school Principals
were asked to allow 50 children (or as many below that
nunber as were available) to be tested in each standard,
these to represent all grades, e.g. Std. IV a, b and ¢ , or
"Boys" and "Girls", etc., as the case might be., Anyone
under 10 or over 16 was excluded, while numbers were later
further reduced as children who had not done both intelli=-
gence tests were eliminated. In the case of the Coloured
children, three tests had tc be performed,vig., the English
and Afrikaans forms of the S.A.Group Test and the Matrices

Test.

(c) Age Distribution

Dates of birth were furnished by the children
(in completing the questions prefacing the S.A.Group Test)
and also by the teachers who were requested to £ill in a
General Information Sheet # for every child tested, in
co~-operation with the families, If the information were
omitted or dlscrepancies occurred, the class register was
consulted.

As will be seen from Table II, on the next
page, the mean age for the whecle European group worked out
at 13,16 years (S.D. 1,37), the meana for the Coloured and
African groups working out at 13.12 years ¢S.D, 1.19) and
13,94 years (S.D. 1.45), respectively. The Coloured group
was slightly younger, on averasge, than the European group,
while the African group was nearly a year older, on average
The detaills 1Indicate that the Coloured children, although
slightly older than the Europeans in Std., IV, were slightly

/ younger

# ¢.f., Sample sheet, Appendix B.
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younger in the other standards, The Africans were con=
siderably older, on average, in each sBandard, there being
TABLE 11
AGE DISTRIBUTION OF PUPILS COMPRISING
THE TEST SAMPLES
(as on 30th June,1945)

RACE AGE

GROUPS Iv V__ V1 TOTAL
EUROFEAN  10=-11 15 - - 15
1le12 22 11 1 34
12-13 30 20 10 60
13=14 9 25 29 63
14-15 6 11 24 41
16=16 1 9 14 24
16= - - 1 = 1
TOTAL 83 7679 238
Mean T12.16 15.55 1504 15.16
» SeDele37
COLOURED  10-11 T - = ¢
11-12 21 17 1 39
12-13 28 23 20 67
13-14 19 23 25 67
14«15 4 17 27 48
15=16 - 4 8 12
16w - - - -
TOTAL 74 84 81 239
Mean 12.42 15-12 13-76 15.12
S.B,1.19
AFRICAN 10-11 4 - - 4
12-12 12 3 - 15
12-13 19 9 - 28
13=14 17 11 5 33
14=16 14 19 15 48
15«16 6 17 14 37
16= 4 3 .1 8
TOTAL 76 62 35 173
Moan 13,28 14.23 14.81 13,94
SeDel.44
ALL
RACES2% TOTAL 233 222 195 650

comparatively more children aged 15 and 16 years.

The age distribution is brought out clearly im .
the accompanying graphs, Figures 1i to v, Tﬁere iz a general
tendency for the Coloured distribution to be the most symmetri-
cal, while the curve for the Africans is skewed to the left
in most cases,

1n order to compare the above duta'with the

officidl statistlcs, means were calculated for the same

/ age=-groups
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age-groups from data (for the whole Province) published in

the Cape Department of Public Education Bulletin of Education=-
al Statistics (1940). The mean ages are compared in Table III,
and the detailed analysis of the Departmental statistics is

given in Table IV,

TABLE III

MEAN AGES AND STANDARDS OF PUPILS

IN THE TEST SAMPLE AND PUPILS ENROLLED

IN SCHOOLS UNDER THE CAPE DEPARTMENT
OF PUBLIC EDUCATION (4th June,1940)

GROUPS M E AN AGES
R ACE COMPARED : STD, De WV -

Test
Sample 12,16 13,33 13,94 13,16

COLOURED Cape E.D. 13.13 13,79 14,54 13,62
Test

AFiICAN Cape E.D. 14,40 14,91 15,50 14,75
Test
Sample 13.2_8 14.23 14081 13.94

It must be pointed out that the offieial
statistics are five years old! none having been published
cince 1940, and thet they sover both urban snd rural sehools.
In addition, the test sample incl udes no children who were
more than 16,00 years old at the time of the tests, whereas
the l6-year group obtained from the Departmental statistlics
inc Indes children aged 16 and under 17 years, This is
undoubtedly responsible to a great extent for the relatively
higher mean ages cbtained for most of the Cape Province
groupse 1t will be noted that the mean for the European
test sample was slightly higher than the Departmental mean,
whereas our Coloured and African samples were slightly
younger than the vepartmental groups. In all the Std.VI
groups, the means for the test sample were less than the

Departmental figures. Again, according to these official

/ figures
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figures, the average Coloured child is older than the ayerage
European chlild in the same standard, In the case of the

test samples, the position is reversed, except in Std. IV,

TABLE 1V

THE AGKS AND STANDARDS OF FUFILS ENROLLED IN STDS,.1V-VI
IN EUROPEAN, COLOURED AND AFRICAN SCHOOLS , UNDER THE
CAPE DEPARTMENT OF PUBLIC EDUCATION ON THE 4/6/40
(Extracted from Bulletin of Educ.Stats.)

STANDARDS 3 A1l
RACE AGES IV v V1  TOTAL papes
EUROFEAN 10- 3590 346 16 3502

ll- 6167 2868 308 9343

12= 4308 2770 2675 12753
15= 2041 4309 5265 11603

lb= - 778 2168 4270 7216
15= 295 2568 2592 56456
16=17 __ 44 135 _ 668 847
TOTAL 1722% 165564 15582 49359 49359
Mean «0 Se0 44 m
-

COLOURED 10w 461 37 53 501
1ll= 1483 335 25 1843
12« 2307 1143 266 o736
1o= 2155 1661 875 4691
l4- 1411 1249 i i i i 3771
15« 6556 709 835 2199
16-17 <44 - 281 421 946

TOTAL Bfig 5415 5556 17687 17687
Mean 15.18 15,79 14,54 15.62

AFRICAN 10- 121 13 - 154
1l=- 445 86 5 534
12- 13559 420 51 1830
15= 2092 983 299 3574
14= 2620 16563 721 4894
15~ 2341 1803 1206 5450
16=-17 1592 __ 1463 _ 1381 4436

TOTAL 10468 6521 5665 20€562 20652
Mean 14,40 14,91 15480 14,75

e
ALL

RACES TOTAL 36407 28490 22801 87698

(d) Oceupational Stetus

The occupations of parents and working members
of each child's family were recorded on the Information
Sheets provided, This makes it possible to give an

/ indication
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indication of the occupatiomal background of the groups
tested,

A falrly large percentage of the LUROPEANS
were on active service at the time. The majority of the
rest were artisans, Tramways,Railway and Post Office em~
ployees, shopkeepers and small traders, shop assistants
and salesmen, factory-hands and motor drivers, Among the
women were a few dressmakers and typistes. Ot her occupa-
ticns noted weres customs officlals and poligce, clerks,
insurance agents and building contractors, although these
were rare,

The majority of the COLOUREDS were artisans,
factory-hands and labourers, domestic servants, washerwomen
and laundry employees, dressmakers and a small proportion
of shopkeepers and small tradesmen$ In addition, there
were a few teachers,servicemen,waitresczes, oclerks and shop=-
assistants, drivers, garage-hands end building econtractors,

Among the AFRICANS labourers,domestic servants
and nurses predominated. There were a number of factory=-
hands, but it must be understood that Africans employed in
factories are usually engaged as labourers, A few drivers
and garage-handé, hawkers, shcpkeepers, artisans and police
were noted, and there were several teachers and ministers of

religion.

It is thus clear tljat some occupations were
common to all three groups, althaigh the proportions
varieds A ghod deal of overlapping was found, particu-
larly beitween the Buropean and Coloured groups, So far
as occupations are concerned, then, the attempt to equsl~
ise the envirommental influences was fairly successful in

the case of the Buropean and Coloured samples.
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CHAPTER IV
THE PRESENT STUDY:II

Procedure

At each school, each intelligence test was
applied to Stds, IV to VI in rotation, the S.A.CGroup Test
being given first, On the following day, or as soon
afterwards as possible, the Progressive Matrices Test was
applied, the same order being observed, Wherever possible
the second test was applied at the same time of day as the
first.

The children were spaced out, sitting one-ate
a=desk in straight rows, This arrangement could not be
satisfactorily carried out at the African séwols, where
long desks whiech accommodate fivé children are in general
use, Shoedage of space and equipment meant that it was
usually necescary to seat three children at each of these
desks, so that the intervening spaces were narvower than
was desired,

In administering the S.A.Group Test, the
standard procedure waa‘followgd, so that the period ocscu=
pled (including time taken to answer the preliminary questions
and the regulation interval of at least 15 minutes between
Part I and Part II ) was roughly one and a-half hours for
each groups

The Progressive Matrices Test took somewhat
longer, on average. It was decided to follow the procedure
adopted by the Psychology Department, U.C.T, This deviates
from the original procedure in that, instead of demonstrating
.only the first two problems in Series A, thereafter leaving
the group to do all the rest on their own, the tester demon-
strates the first two problems in Series A and the first
problem in each subsequent series, walting until all or

nearly all the group have finished each series hefore
proceeding to the next, This procedure has obvious
/disadvantages
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dlisadvantages, as well as certain advantages,

The children were all told beforehand to
bring with them something to read or some work to do, so
that those who finished first would be kept oceupied while
waiting for the rest to complete each series, Before the
test began, they were warned that they must on no aseount
talk to or interfere with each other. In spite of all
precautions, it was difficult to eurb the restlessness of
the quicker members of the groupse, The prinecipal advantage
of demonstrating the first problem of each series iz that
it breaks the monotony and adds incentive and encouragement
for those who tend to lose interest, Whatever procedure
is followed, however, it seems that this test 1é more
suitable for application to individuals than to groups,
since children who lag behind tend to become flustered and
hurry unduly in order to catech up,when they notice that the
majority hage completed the work, thus probably vitiating
their test-performarnce,

Instructions were given in English throughout,
but were repeated in Afrikaans to the Coloured group, and
the class teachers were requested to repeat the directions
in Xhosa to Afriecan Std. 1V pupils. Where school intervals
occurred in the course of this test, the children were
allowed to go out after completing the series wupon which
they were engaged. Constant suparviaion was exercised in
order to prevent copying and to ensure that directions had

been understood.

The General Information Sheets mentioned
already were handed to the class teachers, who were request-
ed co complete them in collaboration with the children, or

with the parents if necessary.

/ Scoring
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Scoring

It has already been stated that praetical diffi-
culties led to abandonment of the plan to utilise the South
African norms for the Matrices Test. Thece norms were for
mental ages ranging from 9 to 15 years in three-monthly
intervals, # Thls meant that mental ages could not be
calculated for children scoring below the norm for 9 yoars
or asbove the norm for 15 years, It was therefore decided
to revert to the English norms, These are given in the form
of scores corresponding to percentile points for each six
months of chronological age from 8 to 14 years, and after
that, for adults. The items which had been dunonatrated
were included in the raw scores, so that there was a basie
sgore of 6 polnts for all groups. The validity of inter=-
raclal comparisons ls not affected, as all groups were treated
alike,

In order to facilitate comparisons between
the two tests, while allowing for differences in age, the
following procedure was adoptedt

(a) Scores were first converted into Pere
centile Ratings by reference to the available norms.

For the S.A.Group Test, individual scores
were corverted into 1.Q.s by use of the graph provided,
the corresponding P.R.s (4in the case of Europeans and Afri.
cans) being read off from the table given. Since the
S.A.Group Test index adopted for Coloureds was the average
of their performance on the English and Afrikaans forms of
the test, the average Isqe in a number of cases was not a
round figure. A Percentile Graph was therefore plotted
(c.f. Figure vi) for use in such cases.

For the Matrices Test, a graph was made of
the percentile points for each age=-group from 10 to 14
years. (c.f. Figure vii). The"Adult" norms were omitted

/ as they

¥ See Appendix T
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a8 they are almost identical to those for 14 years, up
to P.i.50 , after which the two graphs would. have inter-
sected, Children older than 14 were treated as though
14 years old. Percentile Ratings were read off from the
graph,

(b) The P.R.s were then converted into
Standard Scores by reference to a Table # which gives
the average distance from the mean, in terps of standard
deviation, of each single percentage of a normal distribu-
tion. BEach Percentile Rating was treated as a percentage-
value of the normal distribution and its sigma-valve was
read off from the table. In this way, positive and nega-
tive sigma-scores were obtained. The signe and decimal

points were eliminated by application of the formulat

Score = 100(x + 3)
where X a the sigmae-score obtained from the
table, to correspond to the F.R.

Un this basis, a P.R. of 50 is equal to a
sigma=-score of .00, hence tc a starndard sopre of 300,

This means that the mean testmscore, according to existing
norms, is equal to a standard score of 300.

The slgma-scores were thus transformed into
easily handled standard cscores. Negative values of sigma
become standard scores smaller than 300, while positive
values of sigma become standard scores greater than 300,

with the originsl rank-order preserved.

#GARRETT, H.E. "Statistiecs in Psychology and Edueation",
Table 27, Page 165,
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CHAPTER ¥

THE TESTS COMPARED

Relationship between the Tests

Since the S.A.Group Test was standardised
for South African children and the Matrices Test for Eng-
1lish chilcdren, any direct comparison of standard scores on
the two tests would have 1little significance, It will be
of interest, however, to know what relationship was found
between the two tests as performed by the three raclal
groups,

The Pearson ® efficient of correlation (c.f.
the formula on page 20) and the standard error # were cale

culated for-each group, with the following results:

TABLE V

CORRELATION BETWEEN TIHE
S.A.G.T, AKD MATRICES SCORES

EUROFEANS T s + 57

I+

0.04
0.04
AFRICANS r= + ,57 + 0,08

COLOUREDS r = + .66

I+

The coefficient of correlation was approxie
mately + .6 throughout, although it might have been ex=-
pected that a lower figure would be obtained for the African
group than for the European and Coloured groups,respectively,
The difference in numher between the European and African
groups makes a difference of ,0l in standard error,

The correlation metimd provides at best an
indirect approach to the comparison of the two tests, since
8o many factors may have influenced the resnlts obtained.
More detailed analysis of the data 1s required before
conclusions can be drawn, |

/ Distribution of Scores
# Formula for standard error: S.E. = ﬁx:z o




Digtributlon of Scores

The method adopted for comparing the two tests
was the examination of the differences between the mean
scores of each group on each test in tvrn,

Before these results are tabnlated, the dise
tribution of scores must be considered. The distributions
for the two tests are shown in Table VI, which should be

read in conjunction with Figures viii and ix,

TABLE VI
DISTRIBUTION OF STANDARD SCORES

STD. S. A. GROUP TEST MATRICES TEST
SCORES Eur, Col, Afr, Eur., Gol. ATr.

20-60 - - 2 - . .
60= - - 6 = - -
100~ - - 16 4 16 57
140~ - 10 57 20 41 49
160- 6 22 45 30 40 27
220= 16 33 22 56 43 20
260= 54 53 15 45 41 10
300= 62 48 8 35 24 6
340- 48 40 2 26 21 2
380= 29 18 - 9 8 1
420~ 16 12 - 12 3 1
460= 22 3 - 1 2 -
500~ 3 - - - - -
54080 2 - - = - -

7

TOTAL 238 239 173 238 239 173

From the discussion of scoring in the previous
OQapter, it will be remembered that a P.R. of 50 is equal
to a standard score orf 300, The table shows that, on the
S.A.Group Test, the Buropean scores are for the mosh part
distributed above the South African mean, whereas the Col=
oured scores are distributed more or lesas about this mean.
The African scores reach or exceed this mean only in ten
cases, These differences are brought out in Figure viii.
All three curves tend to resemble the ideal curve of normal
distribution in shape, the curve for Coloursd scbres bearing
the closest resemblance when pesition is taken into account,
All are skewed to the right.

Matrices Test scores are distributed over much

/ the same
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the same range in all three groups, As will be noted,
however, the bulk of the scores fall below the English mean,
represented by the standard score of 300, In this case,
although the distributionsfor Europeans and, to a lesser
extent, for Coloureds tend to take on a normal shape there
is a marked difference in the curve for African secores,

The frequencies decrease continuously from the 100-140
class of scores to the 420«460 c¢lass., This decline is
emphasised by the graphs in Figure ix,

It is difficult to find an adequate explan=-
ation for this phenomenon, especially as the secores on the
verbal test tend towards normality of distributiomn. It
may be that the Matrices Test Involves specific operations
which Africans arc less well able to perform than other
groups. The time-factor is not relevant, and the lengnage
factor does not applye Unfamiliarity of the meterial or
boredom may have influenced test performance. Even so,
abllity to perform the operations involved should have been
more normally distributed within the group.

It might be argued that the Matrices Test
sets out to gauge innate ability, and that the results
point to a marked inferiority in the case of Africans.

If this were so, the verbal test scores should, surely, have
been distributed in a similar manner,

Here it may be mentioned that there seems to
ve a tendency for Africans to anticipate that any problem
presented by Buropeans will prove very difficult,if not
beyond their capacities =~ an inferiority feeling which
has no doubt been fostered by the attitude of the average
European encountered, Suspicion of the motives of the
European tester undoubtedly affects the African child who
may, in addition, be unable to appreciate the end in view

when presented with a test, and.thus be uninterested, In

/ sueh
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such a situation he mey have little incentive to devote

his full attentlion to the soluticn of the problems and may
therefore merely cast about and fill the bddnks with anything,
possibly choosing an alternative which is aesthetically
pleasing to him, This would epply to the more complex
problens.

These remarks are mainly conjectures Before
any definite interpretations are made, the test should be
applied to larger and more representative samples of the

rican population, and attitude and reaction to the test

situation more carefully studied.

Distribution of Scores among Children aged 12 - 14

The central age=-groups (12 to 14 years) com=
prised approximately 50% of the European sample, 60% of
the Coloured sample and 37% of the African sample, Details
of the distribution of @cores within this range were extracted
and 1t was noted that the results follow much the same trend
as those for the whole groups. The frequency distributions
are given in Table VII, with the complementary graphs in
Figures x and xi, (N.Bs On account of the irregularity
of the distribution of Colaured Matrices scores, the graphs
in Figure xi have not been smoothed.)

Comparison Wl th Tablegll] VI reveals that, within
this group, no verbal=test score below 100 was found, whereas
African children had scored less than 100 in the group taken
as a whole, This indicates that the lowest scores were
found ameng the children in the lowest and highest age-groups.
Similarly, four of the five highest European scores were
made by children in the ageegroups excluded from Table VII.
Apart from this, the distributions tend to be similar in
shape to those for the whole groups, with the exception that
there seem to be two modes for the Coloured group aged 12 to
14, on the Matrices Test. These fall in the 140-180 class

/ and the
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and the 220-860 class, the frequenc ies being 30 and 29,

respectively. Once again, the African Matrices scores

TABLE V11

DISTRIBUTION OF STANDARD SCORES
(Children aged 12 = 14)

STD. S. A, GROUP TEST MATRICES TEST
SCORES  Eur, Col, Afr, Bur, Col, Afr,
100=- - - 8 1 A8 18
140- - 6 20 10 30 22
180= 1 10 19 12 '12 1
220~ 6 21 8 31 29 5
26C= 18 32 6 19 26 5
300= 32 32 2 21 14 1
340= 29 26 1 14 @ 1
580- 14 9 - 6 8 =
420- 10 5 - 5 1 1
460- 9 1 - 1 1 -
500=520 1 - - - -« -
BOTAL 120 142 64 120 142 64

show & tendency to fall off continuously from the lower to
the higher groups of scores, except that frequencies for

the first class are slightly lower than those for the second
class, Apart from this, the curve is very similar in

shape to that in Figure Ix,

The means about which the 12 to l4-year groups
are distributed approximate very clcsely to those far the
whole groups, as will be seen from the data inecluded 1n the
next section.

Once again , the Coloured distribution on
the verbal test shows the greatest resemblanse to the ideal

curve.

Mean Scares

The data relating to the entire samples will
first be considered, and later compared with those for the
central age=-groups. The results are given in terms of both
the standard scores and the original sigma=scores, Reference
to Table VI1I reveals that the S.A.Group Test mean for the

/ European
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European group ( in terms of standard scores ) is 351,18,
with a standard deviation of 74,5. The mean for the
Buropean sample therefore exceeds the South African mean
by ©1.18 points of standard score. The sample 1s admittedly
somewhat specific, having been seleoﬁed from urbtan schools
alone, whereas the test wa*tandardised on representative
samples of South African children.

The mean standard score for the Coloured group

exceeds the South African mean by 1l.88 points of standard

TABLE VIII

MEAN STANDARD SCOURES FOR THE
SeA.GROUP TEST AND MATRICES

SeA.GROUP TEST MATRICES TEST
RACE Mean S.D. Mean SeDa

EUROPEAN 351,18 74,30 274.79 75,68
COLOURED 301.88 71.44 246,57 78.96
ATFILICAN 191.04 59,50 178,09 63.74

score, while the African mean falls below it by nearly

109 points of standard score, This brings out clearly

the effeect of the language factor, if no other, but other
environmental factors are undoubtedly at work, Such factors

are discussed in detail by Biesheuvel in "Airican Intelligence",

Biesheuvel points out that even the city-bred
African has not thoroughly assimilated European culturally
conditicned attributes, such as the characteristiec competitive
spirit, individvualism and "hustle", Intelligence tests are
cénstructed and applied on the assumption that these attri=-
butes are present in all testees.

In analysing the cultural environmental
factors affecting the test-performance of Africans, he
distinguishes two main groups. In the first, the "Attitude

towards the Test-situation and Test Requirements", he places

/ familiarity
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familiarity with the test-situation and test requirements,

the reactlion of African children to the European tester (1i.e.
apprehension, suspicion, antagonism and doubt as to the
motives of the European), and the attitude of the African
towards education, Biesheuvel found that Afriean scholars
preférred to do his tests outside school pours, Education
being a privilege and a means for gaining prestige and material
advantages, interruptions of regular schocl work are unwelcome.

Under the head of "Cultural Unfamiliarity of
Intelligence Test Contents™, Biesheuvel discusses his second
group of factorse In the first place, the type of problem
or the medium in which it is set may be unintelligible to a
person unfamiliar W th its cultural background, Difficulte-
ies of this type arise in relation to language differences
and differences in the socislisation process which is re-
sponsl ble for building up special expectations and meanings.
Secondly, habits providing for efficient adaptation to one
set of environmental cl rcumstances may not be present in
people reared under conditions which do not promote these
specific adjustment@s A clear example is the speed factor.
The African child, to whom the Western emphasis on speed is
alien, 1s handicapped by test® with time-limits, He does
not respond to instructions to work as quickly as he can,
and becomes confused if he tries to do so, since his traine-
ing has not provided him with the necessary habits.

The effects which environmental influences
exercise on test-intelligence may be "extrinsie" or "intrimsie".
Extrinsié effects arise as a resmlt of unsmitability of the
test and test-situation, e.g. unfamiliarity of language mel-

dium, symbolism or cultural content. Intrinsic effects are

those involving smm& intelligence itself, not merely toste

intelligences Such effects may be qualitative or quanti-
tative, Qualitative influences are those leading to the

establishment of thought-processes, perceptual habits,

/ special



speclal skills and Interests specific to a particular cul=-
ture. Quantitative influences affect the growth of intel-
ligence and ultimate intellectual capacity. Although the
cultural milieu usually exercises intrinsiec qualitative
effects, it may have quantitative effects, e.g. in primitive
communities where repressive education, parental aloofness
and a lack of  rmative stimuli and favourable emotional
conditions may permanently retard the development of innate
potentiality.

Biesheuvel states that the home environment
seems to exercise a measurable effect on test intelligence.
"Phe average African home environment 1s bound to stunt
very markedly the growth of intelligence of the children
reared in it, not only failing to provide those stimuli
which alone would enable the most to be made of innate
potentialities, but also creating situations which have an
adverse effect on such growth as might spontaneously occur,'
African parents make the promotion of material well-being
their first care, and traditionally consider parental love
best expressed by the inculcation of a (to them) desirable
attitude of submission to authority. Questions are not
answered and day-time supervision is at a minimum. In
the urban areas an important factor is the instability of
the African home and the looseness of family ties under
these circumstances. Nursery schools, which would offset
these disadvantages to some extent, are not availlable,

There is evidence that malnutrition affects
intelligence., After discussing the nutritional condi-
tion of the African, Biesheuvel concludes that in the
Reserves, on the farms and in the towns,alike, poor diet
combined with tribal aastoms or other environmental circum=-
stances, lmpalrs the growth of intelligence = the develop=-
ment of genetic potentiality = to0 a marked extent.

The part played by temperament i1s difficult

/ to assess
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to assess. Although the lack of perseverance shown by
African testees may be due to attitudes of indifference

or hostility, it may be due partly to a real "Inactivity"
as a result of a "temperamental deficieney", If there

is a real lack of "volitional staying-power" which causes
the African child to give up easily, the Biesheuvel con=-
siders that, if all other factors were controlled, inferior
teste=intelligence would be less indicative of intellectual

deficlencye

Influences of these types must be borne in
mind when the test results of the Coloured and African

samples are being considered,

When the Group Test means Qre expressed in
terms of the original sigma-scores #, the European mean
is read as + ,51 0, Similarly, the Coloured mean is + ,02q¢
and the African mean =1,090, (c.f. Table IX)., The South
African mean is, of course, ,00 O in these terms.

These results bear .out the expectation that

Coloured and African children will respectively score lower

TABLE IX

MEAN TEST-SCORES IN TERMS
OF STANDARD DEVIATION

MEAN SIGMA=~SCORES
RACE SeleGoele MATRICES TEST
Mean S.D. Mean S.D.

EUROPEAN +0,51 0,74 -0.25 0,76
COLOUR.ED +0.02 0.71 -0.53 0-79
AFRICAN -1,09 0.60 «1l.22 0.64

—

than Buropeans on a verbal test standardised for Europeans,

/ For the

# This was done by dividing the Standard-score mean by 100
and then subtracting 3 from the result. The S.D.& ob=
tained for the Standard-score distribution were divided
by 100.
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For the Progressive Matrices the mean scores
of all three racial groups were below the Engl ish mean.

Here again, the Europeans scored higher, on average, than the
Coloured and African groups, respectively. Table VIII

shows the Eurépean mean to be roughly 275, or 25 points of
standard score lower than the English mean. The reason for
this discrepancy is not clear, especially as, judging by the
distribution of scores and the mean for this group's verbal
test performance, they represent a superior sample of South
African European children, Possibly cultural differences
are responsible. On the other hand, the additional al terma=-
tives in the U.C.T. versicn of the test may have limited the
number of correct solutions cbtained by chance, 1t would
appear that 1f the Matrices Test is to be used on a large
scale in South Africa, it will have to be restandardised.
Some work in this direction has already been undertaken by
the Psychology Department of the University of Cape Town,

but it has already been stated That their norms include
scores on a sixth series of tests.

In comparing the results of the test samples
with the English norms, it must also be remembered that six
of the problems were demonstrated to our groups, whereas
only two were demonstrated to the English groups. This
means that the South African means may possibly be slightly
lower than the figures actually obtained, although any such
differences would probably have been insignificant since
the answer to the initial problem in each series 1s more or
less obviouse.

Table IX shows the mean scores on the MNatrices
in terms of sigma, and all are, naturally, negative values,

since they are less than the English mean of .00,

Group Differences

In view of the fact that direct comparisons of

mean scores on the two tests will contribute nothing of

/ value
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value, in this context, each of the tests was eonsldered
independently, the differences between the three races!
means being calculated, It was Lthen possible to di scover
which cf the tests produced greater inter-racial differ-

ences ln mealn sScoure,.
(a) Standard Scores

The S.A.Group Test mean for the European group
exceeded the mean for the Coloured group by 493 points of
standard score, and exceeded the mean for the Africans by
160,14 points. There were differences of only 28,22 and
96,7 points, respectively, on the Matrices Tect. The
Coloured mean exceeded the African mean by 110.84 points
on the S.A.Group Test, as against 68.48 points on the Katri-

ces Test, (c.f, Table X).

TABLE X

DIiFFERENCES BEIWEEN GHOUP MEANS
( STANDARD SCORES)

GROUPS DIFNERENCES IN MEAN SCORE
COMPARED SeAsGaTs MATRICES
BEuropean and

Coloured 49,30 28.22
European and
African 160,14 96,70

Coloured and
African 110.84 68,48

(b) Sigma-Scores

In terms of the original sigma-scores,as
set out in Table XI, the S,A.,Group Test differences be-
tween European and Coloured, and European and African

were, on averagée, 0,49 and 1,60, respectively, as against

/ 0.28 and
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028 and 0,97 on the Matrices Test, while the differences
between the Coloured and African groups were 1,11 on the
S.A.Group Test and 0,69 on the Matrices,

TABLE XI
DIFFERENCES BETWEEN GROUP MEANS
(SIGMA-SCORES)
GRUGUFS DIFFERENCES 1IN MEAN SCORE

COMPARED T S.A.G.T.  MATRIOES __

European and
Coloured 0449 0.28

European and

African 1,60 0,97
Coloured and
African 1.11 0.69

These differences were found to be significant.
The method adopted for testing the significance of differ-

ences between means 1is deacribbd In Appendix D,

It is clear that the differences be tween mean
Matrices scores are considerably less than the differences
between mean verbal-test scores. According to the performe
ance of the three experimental groups, the Matrices Test
definitely minimises the differences between the average
performance of children of different races, and to no small
extent. This is particularly evident in the case of the
African groupe It will be remembered, in addition, that
the correlation between the two tests 1s almost identical

for all three racidl groups.

Group Means in Terms of European S.D.

The last procedure adopted for comparing
group differences, 1s to express the differences in terms

of the standard deviations of the European group, using

/ the
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the statistics provided in Tables IX and XI, It will be
seen that, since the mean European sigma-score on the S.A,
Group Test is 4 .51 with a standard deviation of 0,74, and
the difference between European and Coloured means is 0,49,
this difference is equivalent to (0,49/0,74) in terms of
the European standard deviation, i.e. the Coloured mean is
0,66 of 1 European S.D., lower than the European mean.
Similarly, the African mean is the equivalent of 2.14
European S.D.8 lower than the European mean,

The mean Matrices score for the European group
15 «0,25 with a standard deviation of 0,76. This mean ex=
ceeds the Coloured mean by 0,37 of 1 European 8.D,, while
the African mean is 1428 European S.D.s lower than the Euro=
pean mean,

Expressed in these terms, the group differences
in performance of the verbal test are seen to be nearly
twice as great as the differences produced by the Matrices

Test. Substantially the same result was shown in Table XL

Children Aged 12 to 14 years: Means and Differences

The distribution of standard scores for these
children was given in Table VII, page 44. Table XI1 below
shows the means and standard deviations for the 12 - to l4=-
year groups, in terms of standard scores. The same data,
expressed in terms of the original sigma-scores, are shown
in Table X11I,

The means for this central group approximate
fairly closely to the means for lhe whole test-damples, par-
ticularly in the case of the European and Coloured verbal-
test means,

In terms of the original sigma-scores, the
European verbal-test mean for the 12« to l4=-year group is

identical with that for the whole European group.
/ Table
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TABLE XII

CHILDREN AGED 12 to 14 YEARS:
MEAN STANDARD SCORES

RACE S.A.GROUP TEST MATRICES TEST

MEAN SeDa MEAN SeDs
EUROPBAN 351,33 65.18 280,00 74.69
COLOURED 801,153 66 419 241.41 79.47
AFKR1CAN 103,75  54.88 180,63 64,03
TABLE XIII

CHILDREN ACED 12 to 14 YEARS:
MEAN SIGMA-SCORES

RKACE S.A.GROUFP TEST MATRICES TEST

MEAN SeDe MEAN SeDe
EUROPEAN +0,51 0,65 =020 0.75
COLOURED +0.01 0,66 =0.59 0,79
AFRICAN -1.06 0.55 -1.19 0.64

The differences between the group means for the
two tests, shown in Table XIV, were calculated from the
dafta in Table XIII. Here again, the differences are falrly

similar to those found for the whole groups,

TABLE XIV

CHILDREN AGED 12 to 14 YEARS:
DIFFERENCES BETWEEN GROUP MEANS
(Sigma=-Scores)

GROUPS COMPARED DIFFERENCKS IN MEAN SCORE
S.A.C.T MATRICES

European and
Coloured 0«50 0.39

European and
African 1.57 0.99

Coloured and
African 1.07 Q.60

These differences were found to be significant.
/1t



It remains to express the differences in terms
of the European S,B.s, 28 a final comparison for the central
age=-groups,

The Coloured verbal-test mean falls (,50/.65)
of 1 European S.D. below the European mean, i,e. 1% is
0,77 of 1 EuroPeanb.D. lower than the European meamn. The
African verbal-test mean 1s 2,42 European S.D.s8 lower than
the European mean.

Az regards the Matrices Test, the European
mean score is 0,52 of 1 European S.D. greater than the
Coloured mean, and 0,80 of 1 European 8.,D. greater than the
African mean,

Within these age-groups, the Progressive
Matrices Test again reduces the differences in mean score
between the racial groups, although not in precisely the
same proportions as it does for the whole groups, The
difference between the Eurcpean und African children aged
12 to 14 years 1s reduced by roughly two-thirds by the

Matrices.

Conclusions

In view of the above facts, it seems Jjusti=-
fiable to state that, for the experimental samples, at any
rate, racial differences in mean score are nearly halved
when the Matrices Test is used, and that the S,A.Group
Test tends to exaggerate such differences as may exist.
The reasons for this are to be found in the natnre of the
test-material and test-situation,

It is advisable to bear in mind:

(a) the possibility that differences in per=-
formance of the Matrices Test itself may be due to unsuite
ability of the test-material for use with non-Europeans,

particularly Africans ( as c.fe. the discussions of cultural

/ influences



influences in Chapter II and the fdrst part of this Chapter);

(b) the fact that African pupils are accustomed
to being tested primerily on pure knowledge and informatiom;

(¢) that African, and to a lesser extent Colour-
ed, children's performance on both tests may have beem in=-
fluenced by their attitudes towards tests presented by a
Europeanj

and (d) that the minimum period of five years!

sgchooling may have modified the effects of cultural influ-

ences on the test performance of non-Europeans,
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CHAPTER VI
SCHOOLING AND INTELLIGENCE

An attempt waes made to discover whether what
may be called "educational level™ had influenced test per=
formance, and whether any such’'effect were more pronounced
in the case of either test, The index of educational level
chosen was the number of years of schooling completed by the
child, Only "normal" children were included, i.e., those
who had passed directly from one class to the next, having
begun in Sub~A., Any child who had been retarded or ad=
vanced was therefore excluded, The "normal® ohild in
Std. IV, no matter shat his age, would have completed five
years'! schooling, the"normal"child in Std. V,six years!'
schooling and the "hormal"™ ¢hild in Std, VI, seven years!
schooling.

The relevant details were obtained from the
General Information Sheets. In a few cases, the required
information had not been supplied, sc that the statisties
for educational level and test scores refer only to those

children for whom definite information was available.

Of the Buropean children, 56(or 70%)of the

Std.IV pupils were classed as normal, as were 39 (or 56,.52%)
of the Std. V pupils and 51 (or 65.38%) of the Std. VI
pupils, Similarly, among the Coloured pupils, 56 (or
TEe71%) of those in Std.IV, 67 (or 79.76%) of those in Std.V
and B8 (or 74.36%) of those in Std.VI qualified for inclusion.
The figures for Africans were cons derably lower. Of the
Std.IV group, 28 (or 37.84%) were classed as "normal",
while in Stds, V and VI there were 26 (41.94%) and 18(54.55§)
"nornal" children, respectively. This information is set
out in Table XV,

/ The European



The European and Coloured "normal™ groups

may be taken as falrly representative in all standards,

TABLE XV

PROPORTION OF "NORMAL"™ CHILDREN
IN EACH STANDARD

NORMAL CHILDREN
RACE ~SiD, iv STDe V__ STD.VL

NO. %age NO, %age 1O, %kage
EUROPEAN 56 70 39 56.52 Bl 65,38

COLOURED 56 76,71 67 79,76 58 74,36
AFHICAN <8 37.84 26 41,94 18 54,55

but "normal® ehildren comprised less than half of the Afri-
can groups, apart from the 18 children in Std,VI. One
reason for the small numbers and proportion of these pupils
is that African children often begin their sehool careers
late, so that a number of otherwise "normal™ children were
over 16 years of age and were not included in the samplee.

On the other hand, many children who might otherwise have

TABLE XVI

EDUCATIONAL LEVEL AND MEAN S.A.G.T,
STANDARD SCORES OF "NORMAL" CHILDREN IN STD®,IV-VI

COMPLETED YEARS OF SOHOOLING

RACE B years(Std.1V) zears!ﬁ%d. ! I ara!S!§ g;!
MEAN NO,

EUROPEAN 372450 56 585,90 366,47 51
COLOURED 204464 56 508,51 67 335.17 58

have had successful school careers and have qualified for the
"normal® groups had left' school and gone to work in order
to supplement the family income == and were therefore not
availablee

The relationship between mean standard score
and educational level for the S.A.Group Test and the Matrices
Test is shown in Tables XVI and XVII,

/ It will



It will be seen that, for the S.A,.Group Test,
"normal" European pupils in Std.IV had a mean standard
score of 372,5. The mean for Std.V rose to 385,9, but
there was a drop of roughly 19 points to a mean of 366,47
for Std.Vli,. For the Coloured children, there was a regu-
lar increase of mean standard score with years of schooling,
the increment of 13.87 points between Stds. IV and V being
almost doubled (26,66 points) between Stds.V and VI. 1t
is interesting that the same phenomenon occurred in the
case of the Coloured Matrices scores, although the absolute
increases were less (6,05 and 12,68 points of standard
score)s For the African children there was a drop of 10.7
points of standard score from Std.IV to Std.V, but an in-

crease of 3849 points from 8td.V to Std.VI

TABLE XVII

EDUCATIONAL LEVEL AND MEAN STANDARD
SCORES OF "NORMAL"™ CHILDREN IN STDPS.IV = VI
(Matrices Test)

RACE
EUROPEAN 270,36 56 311,05 39 291.18 51
COLOURED 256.79 56 242,84 67 255,52 58
AFRICAN 182,86 28 185,85 26 217.78 18

The Buropean Matrices recsulte followed the same
pattern as the Buropean Group Test results, i,e. an initial
rise from Std.IV to Std.V was followed by a drop from Std.V
to 8td.VI, but the initial increase in standard score was
40,67 points on the Matrices, as against 1l3.4 points on the
verbal teste. The drop from Std.V to Std.VI was almost
identical for both tests. The Coloured Matrices scores
have already been discussed. The African Matrices scores
showed a slight inecrease from Std.IV to Std.V, followed by
a rise of nearly 34 points from Std.V to Std.VI.

/ The



=60

The differences in mean score for both tests
are given in Table XVIII, Fere, (+) denotes an increase

and (=) denotes a decrease from one class to the cther.

TABLE XVII1

DIFFERENCES 1IN MEAN STANDARD SCORE FROM
CLASS TO CLASS

TEST STANDARDS  EUROPEANS  COLOUREDS  AFRICANS

S«A.GROUP IV o V +13,40 +13,87 =10,71
TESTs V to VI -19,45 +26,.60 +38.90
MATRICES IV to V +40,67 + 6,05 + 1.00
TESTs V to VI =19.85 +12,468 +33.93

Bxcept in the case of the Coloured children,
educational level does not sesm to have had any regular
effect on mean test performance. For the Europeans, thére
wgs a rise in mean score from 8td, IV to Std. V (particulanr-
1y on the Matrices) followed by a decrease from Std.V to
Std.,VI, for both testss The African means showed no
regular tendency, which ie hardly surpriesing sihee the
nhmbera were so small, Although the African Group Test
means fluctuated, their Matricos means increased, although
unsteadily, with years of schooling.

in all cases the numbers of children are com-
paratively small and the proportiomn of "normal" children
in each standard varies considerably. For thls reacson

little wéight should be given to the results obtained.

The marked regularity of increase with years
of schooling of the Coloured group's mean scores on both

teats is interesting in the light of the relationship
Joshua found to exist between I1.Q. and school standard,

For his sample, he obtained moan S.A.Croup
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Test{l.Q.s of 8942 for Std. IV, 96 for Std,V and 95.7 for
Std.VI. These 1.Q.s would be equivalent to 210,268 and
268 in terms of our standard scores, The standard-se are
form of these ratings masks the slight fall in mean 1.Q.
from Std.V to Std.VI. For both our selected gboup of
"normal" Coloured children and for our whole Coloured
group there was a marked rise in standard score from
Std.V to Stde VI on this test. Our mean standard scores
for the whole group are compared with Josima's means in
Table XIX. From this table it will be seen that, not

only are the mean standard scores altogether higher, for

TABLE XIX

COMPARISON OF S.A.GROUFP TEST MEANS
FOR JOSHUA'S AND FOR THIS STUDY

JOSHUA'S ST1UDY THIS STUDY
SCHOOL Mean Equivalent Mean
STANDARD L.Qe Std. $core Std. Score
v 89 42 210 278
v 0640 268 =97
Vi 95,7 268 326

Our sample, but that there are progressive lncreases of
mean score with standard. In the case of Joshua's means
there is a rise equivalent to 58 points of standard score
from Std.IV to Std,V, but a slight decrease instead of an
improvement from Std.V to Std.VI, this slight decline in
1.Qe not being reflected By the equivalent standard scores.
Joshua assumed that his sample was statistice
ally reliable, since application of the chi-square test
of goodness of fit to a normal distribution revealed no
significant differences between the actual and theoreti=-
cal frequencies. It will be remembered that our sample
was drawn from Coloured schools of a superior type ( for
reasons already stated ), whereas Joshua's sample was
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selected from schools of all types. In view of the fact
that the quality of schooling certainly affects scores on
the S,A.Group Test, it is not surprising that our means
were higher than Joshua's,
Since our sample of Cape Coloured children appears
to be somewhat speci.fic, generalisations on the basis of

these results alone would be inadmissible,.

- Conclusions

On the whole, it does not appear from this
set of results that educational level affects intelligence
test performance in any regular manner, The European
sample showed an increase from Std, IV to Std.V, followed
by a decrease from Std.,V to Std.VI in the case of both tests,
The Coloured sample showed progressive and regular increases
in mean standard score from class to class, These increases
possibly reXlect the composition of the sample rather than
the effects of schooling on test performance. The inter-
standard differences for the Africans do not follow the same
pattern for both tests, and differ in this respect from
the differences for the other racial groups.

The proportion of "normal" children varied
considerably from class to class and race to race, the
numbers of Africans being too small to provide reliable

resultse.
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CHAPTER VII

SUMMARY AND CONCLUSIONS

The controversial topie of the intelligence of
non=Europeans was discussed in the first chapter. It was
indicated that the low test-intelligence scores of non-Euro=
peans may ‘be due either to inferior innate intellectual
ability, as is claimed by certain observers, or to unsuitae
bility of the tests utilised as a basis for inter-racial
comparisonse. Inferior tes-intelligence does not necessarily
mean innate intellectual inferiority. No test, to date, can
be accepted unreservedly as being equally adapted to all
races, particularly when there are distinct differences in

environmental circumstances,

The Progressive Matrices Test was designed
with a view to eliminating group factors, special skills
and diiferences in educational background, and it is claime
ed that it differentiates clearly between genuine intelli-
gence and mere verbal fluency. It is necessary for us to
admit the possibility that the broader cultural differences
and environmental influences may have a depressing effect
on the performance of non=Europeans.

As is well known, fhe South African Group
Test of Verbal Intelligemce does not set out to test in-
telligénce as divorced from education, and it relies omn a
certain standard of eduwation for its successful perfamance.
It was therefore to be expected that Coloured and African
children would be handicapped, relative to European childremn
on account of language and educational factors, For the
Coloured group, since dualemedium tuition is provided by
their schools, an average of spres on the English and
Afrikaans forms of the test was adopted. This was justified
in view of the substantial correlation ( +0.82%0.01 )
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between the two forms of the test. Although Africans are
also taught through two media, English and Xhosa, there is
no Lhosa version of the test, so that only the English form
could be administered,

The Progressive Matrices and S.A,Group Tests
were applied to European, Coloured and African children
aged 10 to 16 years. As far as possible, the social and
economic background of the groups was equalised, but circume
stances necesslitated drawing the African sample from the
Langa Location only, All were mixed schools, the samples
including children of both sexes,.

Age Distribution and Mean Age

With the exception of children in Std.IV, it
was shown that the Coloured children tested were slightly
younger, on average, than the European children, whereas
the Africans were older, on average, than elther of the
other groups. The official statistics of the Cape Depart=-
ment of Public Education were quoted to show that the trend
for the whole Cape Province (in 1940) was for African childe
ren in Standards IV to VI to be older than Coloured childrem
who, in turn, tend to be older than European children.

The mean age of the European test-sample was 0,16 of a year

in excess of the mean age for all European children (Cape,
1940), while the Coloured test-sample had a mean age roughly

6 months less than the mean for all Coloured pupils in the
Cape Province. The African sample had a mean age equiva=-
lent to 0,81 of a year less than the Departmental mean,

The figures quoted for the Cape Province cover children within

the same age-range as those in the testesamples.

All raw scores were converted into standard

scores in such a way as to take cognisance of age-differenc®se
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All results were given in terms of these standard quantities,

not in terms of Mental Age or I1.Q.

Results

A correlatlon of roughly + 0,60 was found to
exist between the Progressive Matrices and the S,A.Group
Test as performed by each of the three racial groups.

The distribution of standard scores on the
verbal test confirmed the expectation that the European
group would show up to advantage relative to the Coloured
and African groupse The European sample appeared to be a
superior sample of the South African p6pulation, in that
scores were distributed about a mean somewhat in excess of
the mean for all South African European children ( which is
a standard score of 300, equivalent to a percentile rating
of 50 or an l.q. of 100), Scores of the Coloured group
were distributed about a mean slightly in excess of this
South African mean, while almost all African scores fell
below this figure,

On the Matrices, the scores of all three
groups were distributed about means lower than the English
mean (eqiivalent to a stendard score of 300). Whereas
the European and Coloured distributions tend to take on
the shape of the ideal curve of normal distribution, the
pe€uliar shape of the African distribution-curve was
noted. Here, frequencles declined continuously from a
peak at the lowest group of scores, a situation whiech d4did
not arise in the case of African verbal-test scores.

Consideration of the central age-groups
(12 to 14 years) revealed substantial agreement with the
findings for the whole groupse.
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Group means for both tests were galculated
for the three races, While, in each case, the European
group scored higher on average than the Coloured and
African groups, the differences between group means proved
to be considerably greater in terms of the verbal-test
scares than as measured by the Progressive Matrices,

When these differences were expressed in
terms of the standard deviations of the European group,
it was found that the Matrices almost halved the differences
reflected by the S.A.Group Test, Once again, consideration
of the central age-groups produced substantially similar

results,

Educational Level

Judging by our results, the number of years
of schooling completed by the testees does not appear to
have had any regular effect on mean test performance, ex=-
cept in the case of the Cocloured sample, It i1s possible
that the relationship discovered in this case is a reflection

of the composition of the sample.

CONCLUSIONS

The investigation of reasons for inter-racial
differences 1n test«intelligence has been earried out by
many research workers, The principal factors sc far postue
lated appear to bes differences in sccloe~e® nomic back=
groundj inferiority of educational opportunities, including
the poor qualifications and equipment of non-European teachers;
hostility towards and supicion of the motives of European
testers or their representatives; and unfamiliarity with
the test-situaticn, including lack of appreciation of the
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need for haste evidenced by African children,

The Progressive Matrices Test cuts out the
speed=-factor, It is a non-verbal test and the instructions
can be simply and economically given, Formal education is
eliminated, beyond the necessl ty (in the group=-test form)
to be able to write down the numbers of the solutions select-
ed, No child included in the sample was unacquainted with
numbrals.

From the results obtained, it is clear that
the Matrices Test does minimise inter-racial differences in
intelligence, as measured by intelligence tests, In com=
paring Matrices differences with S.A.Group Test differences,
we may take 1t that the Matrices Test discriminates convincing=-
ly aghinst verbal fluency as independent of such operations
as are measured by the Matrices, The S.,A.Group Test leans
heavily on verbal ability and tuition. The reletionships
involved cannot, in most cases, be evoked without familiarity
with the woeabulary and subtleties of meaning usually taught
at school, In the Matrices Test, the relationships and
problems are presented in perceptual form.

The reservation must be made, in terms of
our previous discussion, that even the material of the
Progressive Matrices may be unfamiliar to ehildren reared
in cultural environments where manipulation of such patterné
i1s not common, Possibly this, combined with hostility to
and fear of the Buropean tester, as well as unfamiliarity
of the teste=situvation and inability to value a test for
its own sake == through inability to see the end in view =
may be responalible for the inter-racial differemnces in
mean scoree Under the prevailing circumstances, these
factors would militate more strongly against the Africans
than against the Coloureds,

Observation of the reactions of children of

all races leads to the conclusion that the Matrices Test
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is less muitable as a group test than as an individual test,
particularly if the University of Cape Town procedure is
adopted, This demands that all or almost all the group
must complete one series before the first problem of the
subsequent series may be demonstrated, after which the

group may proceeds It is difficult to control the restless=-
ness of the qulcker children, even though reading-matter 1s
provided, Whether this procedure or the original procedure
be followed, there is still the disadvantage that slower
workers who find that the majority have completed the test
tend to become flustered or impatient and rush thgough the

remaining items, rather than lag behind.

The investigation described in these pages
ghould be regarded as a preliminary study of the applicabl=-
lity of the Matrices Test to South African children of all
races, It becomes clear that there is a need for further

research in order to determine, among other things,

(a) whether the lowness of the South African
European mean,according to the English norms, is general

or merely a phenomenon confined to the sample tested;

(b) whether the peculiar distribution of the

African test-saores is confined to the test sample;

and
(¢) what factors operate to affect the scores
of non-Buropean subjects (including a study of the effect
on testeresults of the African conception of pattern and

des ign,)

In the meantime, the Matrices Test is recom=

mended for use, either on its own, or as an auxiliary, if
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comparisons are to be drawn between the teste~intelligence of
different races, although such comparisons violate the rule
that intelligence-~test scares should not be compared unless
the subjects concerned have substantially the same environe
mental background.

Once adjustments such as may prove necessary
have been made, the Progressive Matrices may serve as a use=-
ful instrument for research into problems of inter-racial

differences in intelligence.
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APPENDIX B
GENERAL INPORIATION SHEET

SCHOOL:

STD.

FULL NAME:

ADDRESS .

How long resident in area?

(a) Date of Birth: . ..

(v) Place of Birth:

How long has child lived in a city?.

FAMILY:

(State whether real, step- or fostar- relationship)

NAME AGE OCCUPATION

2

10

REMARKS s

Religion

Home Language

Medium of Instruction

Age at which child began attending school

Date of admission to present school

Has child been kept beck in any class?

State which; give reason.



Dhe  (0) . NOo AN ORBBB s s s eI

(b) Position in Glass

15. JUDRIENT OF TEACHER

(a) School performancs ...

(b) Behaviour

(¢) School attendance..

REMARKS :

(d) Subjects (average, good, bslow average, etc.)

Afrikaans

English.

Reading

Arithmetic..

16. Health..

17. Deformities or Impediments

18. Has child ever been in employment?

Give details of period and occupation

19. Previously tested?

20. IF IN A REFORMATORY, ONLY s

(a) Date and Place of Sentence.

(b) Crime

(¢) Date of admission.

(d) Period of committal

21. REMARKS:

E.948/24.2.45 i



APPENDIX C

SOUTH AFRICAN NORMS FOR THE MATRICES

With the addition of a simth series of prob-
lems, the Matrices Test was standardised as the ®Non-Verbal
Pattern Test: Advanced Form", by the Departmemnt of Psycho-
logy of the University of Cape Town, under the guidance
of Professor H.A.Reyburn.

The test was applied to about 600 children
attending 20 sﬂbols in Cape Town and in surrounding areas.

The selection of samples was confined to the average child
in each standard, i.e. the child who,according to the official
statistics, was of normal age for his standard at that time

of the-year.

Norms for the Western Cape

AGE AGE

Yrs, Mose. NORM Yrs, Mos, NORM
IX 26 XII 39
- 3 27 - 3 40

- 6 28 - 6 41

- 9 29 - 9 42

X 30 XIII 43

- 3 31 - 3 44

- 9 33 - 9 47

X1 34 X1V 48
- 3 36 - 3 49

- B 37 - 6 50

- 9 38 - 9 51

xv 52
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APPENDIX D

THE SIGNIFICANCE OF DIFFERENCES BEIWEEN MEANS

Tests of the significance of differences
between means are directed towards finding out whether
there is & real difference between twe observational means,
i.e. (CHAMBERS) whether the differencex is such that they
might have been drawn from the same population by random

sampling or from two different populations.

Where the samples are large (1.e., those of
50 or more observations) the significance may be tested
by comparing the difference between the two means with the
standard error of the difference, If the difference 1is
more than twice the standard error, then the means are sige

nificantly different,

The standard error of the difference is cal=-

culated by the formulat

SeEeqire, = CT"-r_icr:
|

Squared
where O, and g, are thsigfandard deviations of the
two wvariables

and Hl and lg are the number of observations in
each of the two variasbles.
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