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Two aims were central to the present research: i) to develop
a test battery for assessing learning efficiency for Asian
children brought up in England; ii) to test the generalis-
ability of Jensen's theory of mental abilities on English and
Asian children. The main sample involved 375 children, both
English and Asian, in the age range 6-10 years; in additiodn
small groups of ESN-M and Indian children living in India
were studied for comparison. The results suggest that the

LET Battery is culturally fair for English and Asian children;
whereas the Raven's Matrices Test is clearly culturally biased.
The LETB is homogeneous in content, has satisfactory internal
consistency, test - retest reliability and acceptable face,
predictive and construct validity. The LETB is better in
predicting reading and reading gains of children in the low
ability range compared to the conventional assessment pro-
cedures. For children of wider ability range, there is very
little difference in the predictive ability of conventional
assessment procedures and the LETB: notwithstanding this, the
use of conventional assessment procedures on Asian children
cannot be recommended because they tend to misclassify a very
high percentage of them as being in the "mentally defective"
range. Further the outcome from the LETB can be linked with
educational objectives. In testing Jensen's hypotheses, out
of a total of four, two hypotheses, one concerned with the
orthogonality of Level I and Level II ability, and the other,
with the mean differences on Level II ability between English
and Asian children, can be firmly rejected. The remaining two,
concerned with the non-significant differences of the factorial
structure and of Level I ability between English and Asian
children appear to be in line with Jensen's thinking, although
it is argued here that Jensen's theory is too simple to be
capable of explaining differences in mental processes across
various populations.
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Definitions

English: For the purpose of this study, English children are defined as
those whose parents were born in the British Isles. These children
are referred to as English, although some may well be Welsh, or

Scottish either by parentage or birth.

Indian: This term refers to those children who were born to Indian
parents and who had always lived in India. Neither these children nor

thelir parents had ever left India to live abroad.

ESN-M: Children who were receiving their education in special schools
designated by the Local Education Authority as Schools for the
Educational Subnormal - Mild. (For the criteria employed to recommend
children to receive education in special institutions see Chazan et al.,
1974; Clarke & Clarke, 1974; Home Office, 1978; Mittler 1970.) With the
publication of the Warnock Report (Home Office, 1978) and the new
Education Act 1981 (DES 1981, 1983) the terms ESN-M and ESN-S have

been replaced by children with moderate and severe learning difficulties
Since the new terminology came into vogue while the present study was
more than half way through, it was therefore decided to adhere to the
old and well familiar labels. However, wherever it has been possilbe

references to the 1981 Act and the Warnock Report have been made.

Learning Efficiency: This term refers to the proficiency or rate of

learning of new material. Put differently, learning efficiency refers
to whether the child is slow or quick in learning a new concept or
task to which he has not been exposed in the past. This should be

observable from his behaviour on a learning task or item(s).

Asian: For the purposes of thissudy, an Asian child is defined as one

whose parents or grandparents originally came from India, Pakistan or
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Bangladesh. Although of Asian descent, children of parents who
have emigrated from East African countries in recent years would
not be considered as Asian and would thus not be included in the

sample.

The author is inclined to agree with Phillips that this is a

"simple and crude' way of defining ethnic membership, but nevertheless
is "a term which has currency in the field despite its vagueness'
(Phillips, 1979, p.117). Asians as thus defined (irrespective of
whether they are Indian, Pakistani or Bangladeshi) all share common

linguistic and social difficulties (Schools Council, 1970).

Children from Ethnic Minorities: This classificatory designation is

used for all those children whose parents' original country of origin,
values, patterns of thought, language, or customs, are different from
the dominant culture in which they live. This term is used in
preference to labels like 'culturally handicapped", 'culturally
disadvantaged', or "culturally deprived'", as this classificatory
terminology implies value judgements. It is unacceptable that people
should use prejorative terminology because one culture differs from

the dominant culture.

Race or Ethnicity: In this work, the word '"race" has been used

synonymously with "ethnicity'" as a form of shorthand.
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For nearly two decades now, the performance of children of ethnic
minority groups on tests of ability and attainments, has been a
subject of considerable interest to many investigators. Several
of these studies have found that children from ethnic minority groups
do not score as well on attainment and IQ tests as their indigenous
counterparts. Ghuman (1975) and Hill (1976) report several studies
(e.g. Craig, 1963; Little et al., 1969; Saint, 1963), which have
found appreciable differences in ability and attainments in favour
of English children. More recent studies (Essen & Ghodsian, 1979;
Ghuman, 1980; Mabey, 1981; Philips, 1979: Scar et al., 1983) provide
further evidence that children from ethnic minority groups tend to
perform less well than their English counterparts (for a further
discussion of this topic see also pages 16 to 21).

Jensen, who has studied the performance of different populations
in the United States on tests of attainment, ability and learning
skills, has added a further dimension to this issue. He has attempted
to explain the differences in the performance of various groups that
he has studied by his two level theory of mental abilities (Jensen,
1969: see pages 3,4 & 40 for a description of these two levels).

Jensen claims that the origin of his theory lies in his observations
that:-

n...low IQ children called 'culturally disadvantaged' appear

in certain ways to be considerably brighter than their more

advantaged middle-class counterparts of similar Ig."

(Jensen, 1969, p. 230)

In a number of studies, Jensen claims to have found that children
from disadvantaged backgrounds with low IQ scores (60 - 80) (in this
category Jensen seems to include "culturally deprived", low S.E.S.
and children from different ethnic minority groups) demonstrated a
level of ability on learning tasks which would not normally be

expected from children with such low IQs or poor performance on

attainment tests. There was, however, some correspondence between
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their performance on learning tasks and the teacher's estimate of
these children's (disadvantaged children with low IQ) ability as
observed either in the playground or in social situations. This
was not the case with children from upper-middle class homes:

"...upper middle-class children in the same IQ range

(60 - 80) performed on the learning tasks in a way that

was consistent with their low IQs and poor scholastic

performance - they were consistently slow learners in

a wide variety of situations." (Jensen, 1969, p. 232)

In one of his earlier investigations Jensen (1961) compared groups
of Mexican, American and Anglo-American fourth and sixth grade
children on a number of learning tasks. The subjects were matched
for IQ, socio-economic status of the family, age and language spoken
in the home. The learning tasks consisted of immediate recall,
serial learning, and paired associates. The studyshowed that Mexican-
Americans of low IQ were superior on learning tasks as against Anglo-
Americans of the same IQ. No significant differences were found in
the learning abilities of high IQ Anglo-Americans and Mexican-Americans.
From these findings Jensen suggests that the majority of Mexican-
Americans with low IQs have learning potential within the normal range.
That these children's attainments are low, Jensen argues, is not due
to their inherently low learning ability, but may very well be due to
other factors. On the other hand, low IQ among the Anglo-Americans
group was an index of poor learning ability.

Jensen seeks to explain this interaction between IQ, learning
tasks and different ethnic groups in terms of minimum hypothesis, which
is a hierarchical model of mental abilities. This model subsumes two
types of abilities, Level I and Level II. Level I ability (associative
type) is best measured by tasks such as digit span, serial rote learning,
paired associate, free recall and trial and error learning. An import-

ant feature of this ability is that little mental manipulation of the

information is required prior to its output. Level II ability is akin
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to Spearman's g, and is best measured by tests such as the Raven's
Matrices, tests of general and fluid intelligence, by experimental
learning tasks and by Piagetian tests (Jensen, 1973, 1980 b). Unlike
Level I, Level II ability involves mental manipulation of sensory
inputs.

Jensen (1973) states that although several of his studies support
his thesis, he could not yet claim its ""generality" and therefore his
theory needs to be examined in a variety of different populations (p.264).
The other features of his theory and the relevant researches will be
described in the next chapter.

Whilst Jensen has attempted to explain the interaction between IQ
and learning tasks in different cultural groups in America in terms
of his theory of mental abilities, some researchers in Britain (e.g.
Little, 1975; Mabey, 1981) have found an association between the
different ethnic groups' poor performance on ability and attainment
tests and such factors as limited education in this country, cultural
differences, "inability" or "unwillingness" of the present educational
system to adapt itself to meet the needs of these children, social
deprivation, the interference of the dialect, low teacher expectation
and negative attitudes of teachers. It would seem that none of the
researchers in this country have attempted to examine the ethnic group
differences in the light of Jensen's two level theory.

Jensen's theory and the empirical evidence that he claims his
studies provide, raise several important issues and have a direct
bearing upon the apparent differences in ability and attainment shown
between different ethnic groups in Britain, measured by current tests
of ability and attainment. Is the '"phenomenon" observed by Jensen
peculiar to low socio-economic/minority group children in America
only? If a similar type of study were carried out in Britain involving

different ethnic groups which were assessed on tasks measuring similar
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functions to those Jensen has used in his investigations, would there
be similar results to Jensen's? Would there be a proportion of
children from minority groups with low IQ scores who would perform
better on the learning tasks compared to their performance on the
conventional IQ tests? Would there be any correspondence between their
learning ability scores and their performance in academic subjects?
Would there be any differences in the relationship between Level I and
Level IT abilities in different ethnic groups? Would Jensen's model
still hold if other measures of Level II ability (e.g. Piagetian
conceptual tasks; cf. Jensen, 1973, 1980 b) were employed in assessing
the conceptual ability of children from ethnic minority groups?

In the current " social educational milieu'"* these seem important
questions and deserve answering, particularly as Jensen's views do
tend to bias the opinions of many teachers and of other related
professions about the intellectual ability of children of ethnic
minority groups. In a recent study, Ghuman (1980) has observed that
Jensen's claims that blacks have lower genetic potential have been
widely publicised in Britain by Eysenck. . This bias was confirmed when
in a collaborative study (Thomas and Ghuman cited in Ghuman, 1980) the
authors found that many teachers regarded low genetic potential as the
chief cause of Sikh and West Indian children's poor performance on
attainment tests in Cardiff. Such a belief, Ghuman concluded, absolved
teachers andothers concerned with children from taking any "positive and
constructive" steps to reduce the gap between the performance of
indigenous and black children.

What are the other practical implications of Jensen's researches

in this country insofar as his findings indicate that the low IQ of

* See American Psychologist, 36, 1981 - the whole issue is devoted

to assessment.
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low socio-economic status ethnic minority group children is not a
valid indicator of their learning ability? It would seem that
Jensen's theory and his findings lead us to question one of the
important concepts (i.e. intellectual ability), that is traditionally
used when determining the future educational needs of children from
ethnic minority groups. Although a large majority of psychologists
are aware that the traditional IQ tests are inappropriate for the
ethnic minority children (cf. Mackenzie, 1980), they continue to be
used as one of the important criteria for the purposes of classifying
and placing these children in special schools and units. Commenting
on the use and relative importance of IQ tests for the purposes of
decision making, Tomlinson (1981, p.294) says:-

"Although the psychologists regard IQ as only one

factor in the assessment process, it is still seen

as an important factor and the dubious history of

the application of IQ testing...does not seem to

worry psychologists unduly".

Since the majority of the existing IQ tests have been mainly
designed for and standardised on western-type populations, they should
not really be used to make crucial decisions about children whose
previous experiences and culture differ substantially from the former
group. In testing children from ethnic minority groups, and using the
existing IQ tests on them, one needs to bear in mind that there is
ample cross-cultural evidence which suggests that different cultures
tend to stimulate and favour the development and application of
different cognitive skills and strategies for coping with their environ-
ments (Anastasi & Foley, 1949; Berry, 1981; Bruner, 1966; Cole et al.,
1971;- De Vos & Hippler, 1969; Ferguson, 1954; Ghuman, 1975; Vernon,
1969).

On this theme, Telford & Sawrey (1977, p. 351) comment:-

"No single set of aptitudes is the pre-requisite for
survival and adaptability in all environments. Every



society requires individuals capable of performing the

necessary social and economic functions of that society,

and inevitably will favour and reward aptitudes, behaviour

and values contributing to those capabilities."

Vernon, who has done a considerable amount of cross-cultural res-
search, writes:-

"We must try to discard the idea that intelligence is a kind

of universal faculty, a trait which is the same (apart from

variation in amount) in all cultural groups. Clearly, it

develops differently in different physical and cultural
evironments. It should be regarded as a name for all the

various cognitive skills which are developed in, and

valued by, the group". (Vernon, 1969, p. 10)

Two studies can be cited in order to support the view that
different cultures encourage the development of certain cognitive
processes. Davidson & Klich (1980) investigated the role of cultural
factors in the development of temporal and spatial ordering in
Australian desert aboriginals. Thirty boys and 35 "full-aboriginal
girls, aged 9 years to 16 years U4 months (mean age = 12.7), were
administered two free recall tasks; one recall task involved pictures,
while the other task involved natural objects. Davidson & Klich
found that compared to the "normal" western children, the Australian
desert aboriginal children showed preference for spatial over temporal
recall order. From their findings the authors suggest that:-

", ..preference for temporal ordering as measured by

performance on free recall tasks may vary due to

cultural and evironmental influences in children's

cognitive development." (Davidson & Klich, 1980, p.571)

Cole et al.(1971) found that on certain tasks the tribal people of
Liberia performed better than their American counterparts. For instance,
the authors of this investigation discovered that the tribal people

were significantly better at estimating various amounts of rice

compared to the American sample. Cole et al. attribute this difference

to the fact that rice farming is an integral part of the culture of
these tribal people and it also involved numerous related activities
as well. The truth of the matter is that different cultures tend to

make different sorts of intellectual demands and people will be good
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at doing things that are important to them and they have occasion

to do often (see also investigations by Bower (1982), Bruner (1975) and
Schaffer (1977) which highlight the role of mother-infant interactions
in advancing cognitive development).

It has been noted by Salvia & Ysseldyke (1978) that acculturation
is the most important element in judging a child's performance on a
test. If the acculturation of the child differs from the acculturation
of those children on whom the test was standardised, the test results
can be both invalid and biased. Salvia & Ysseldyke, therefore,
recommend that when standardised tests are used for determining the
future educational needs of children, their level of acculturation should
always be born in mind (see also, McShane & Plas, 1982).

Despite the availability of such empirical evidence which high-
lights the role of culture and experiences in stimulating or retarding
certain aspects of cognitive development, in the author's experience,
many practising psychologists continue to use IQ and other unsatis-
factory and suspect procedures to determine the intellectual level
and learning ability of children fromethnic minority groups. One
of the IQ tests most commonly used by practising psychologists is the
WISC-R (1974) which has both a Verbal and Performance Scale. Some
psychologists, a little more aware of the culture bias in IQ tests than
others, tend to omit the Verbal Scale of the WISC-R and administer the
Performance Scale only. Their rationale for using the Performance
Scale seems to be that as the subtests in this scale do not require
Verbal responses, do not overtly appear to be confounded by the child's
previous experiences compared to the Verbal Scale, and can be
administered with relative ease, they are therefore unlikely to pena-
lise children with different cultural backgrounds. In the main, non-
verbal scales of many kinds are regarded as being capable of providing

a reliable, valid and fair index of ethnic minority children's mental
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processes. Hence many psychologists see little objection to their use
on such children in order to assess their cognitive processes. Unfortu-
nately the acceptance of these non-verbal tests as adequate and fair
measures of these children's mental abilities leads to inherent dangers
and fallacies. This matter will be discussed at some length in the
next chapter. Suffice it to say here that the upshot of depending
heavily upon unsatisfactory and biased procedures to determine whether
members of minority groups should remain in the mainstream of education
or should be recommended for transfer to special schools/units is that
serious misclassifications are bound to occur.

Hegarty (1977) in evaluating current assessment practices, wrote
that children from non-English speaking homes were at a disadvantage
in British schools. Pointing particularly to their linguistic handicap,
Hegarty argues that they perform poorly in schools compared with
indigenous children, which in turn means that they are more liable to
be sent for remedial assessment. Furthermore:-

"The forms of assessment in common use were likewise biased

in favour of the indigenous population so that the
disadvantage was compounded.

The practical outcome was that immigrant children came to

be over-represented in ESN schools. In the early seventies

there were four times as many West Indian children, relative

to their number in the population, in these schools as there

were indigenous children".  (Hegarty, 1977, p.39)

It has been observed not only in Britain but also inthe United States
(Tucker, 1980) that children from ethnic minority groups are over
represented in special units and schools. Is it therefore surprising
that leaders from certain minority groups have started to demonstrate
concern about the disproportionate number of their children in special
schools because of the inaccurate assessment of their needs and
potential? (For a detailed review of this issue, see Tomlinson, 1981:

Townsend, 1971; Townsend & Brittan, 1972: cf. Larry P.V. Riles, 1979

cited in Bersoff, 1981L) In America the indictment of racial. ethnic
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and cultural bias against the testing procedure, and assessors, has
led to the involvement of their Judicial system. The findings of
the judiciary appear to confirm the existence of discriminatory
practices in the procedure followed in the assessment of black
children. Consequently, the use of standardised IQ tests for the purp-
oses of identifying and placing these children in educable mentally
retarded classes has been prohibited by the judicial order (Duffy
et al., 1981). Commenting on the current American attitudes towards
the use of intelligence tests, Vernon (1979 pages 2 - 3) writes:-

"...the testing movement, long regarded as a major achieve-

ment of applied psychology, and accepted by most laymen as

veridical, is now widely distrusted and criticised, and is

even in some danger of abolition in the United States, where

itonce flourished most luxuriantly. Several States have

passed, or at least considered, laws to ban the use of IQ

tests in schools, on the grounds that they are culturally

biased and do not accurately measure intelligence. Many

American parents have successfully challenged in the

Courts the allocation of their children to Special Schools

or classes on the basis of low IQs. It has also been ruled

in some suits that employers cannot refuse to employ blacks

or others who obtain low test scores, unless there is clear

evidence that suitability for the job depends on what the

test measures."

The growing concern about the limitations of IQ tests, especially
in relation to their use on minority group children (Cole, 1975;
Gallagher, 1976; Haywood et al., 1975; Hegarty, 1977; Lambert et al.,
1974 see also McReynolds, 1982; McLoughton & Koh, 1982; Sattler, 1974),
has inspired several researchers (Budoff, 1973; Haynes, 1971; Haywood
et al., 1975; Hegarty & Lucas, 1978) to examine alternative methods of
assessment which attempt to surpass, to a large extent, the confounding
influence of previous learning on the present performance. What these

researchers have put forward, as an alternative form of assessment,

is the notion of the assessment of learning potential. The aim of this

method of assessment is to determine how well a child learns a task or
a concept to which he has not been exposed in the past. This method

of assessment, according to Vernon:-
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"..:shgu}d overcome the difficulty that different groups

of individuals within a group will always be at different

stages of familiarisation." (Vernon, 1969, p. 106)
Furthermore, it is also pertinent to find out how well a child is
likely to perform/learn in future. It seems irrational, continues
Vernon, to administer any performance test to a child from the ethnic
minority groups, who has little command of the language, with a view
to predicting his capacity to learn English. Vernon further adds:-

L O §ndeed curious that we use intelligence tests mainly

@0 predict capacity for learning and yet none of our subtests

involve any learning: instead they give a cross-section of

what has been learned." (Vernon, 1969, p.106; see also Cole,

1975; Glaser, 1981; Jensen, 1963.)
Hegarty & Lucas (1978) who have examined the role of learning ability
in the assessment procedure, also advance several reasons in favour of
using this technique. In summary, Hegarty & Lucas suggest that the
assessment of learning ability has a direct bearing on learning and
teaching. Unlike conventional assessment where the main emphasis is on
performance, in the assessment of learning ability the main focus is
on the processess that underlie it. Yet another feature of tests of
learning ability is that they enable one to equate the previous
experiences by using tasks which, as far as possible, are equally
unfamiliar to all children (gﬁ, Vernon, 1969). An additional advantage
of assessing the child's learning ability is that, since IQ is not an
index of a child's rate of learning, with this measure we can identify
children of different learning abilities but in the same IQ range.
Hegarty & Lucas observe that in their study:-

"There were many misclassifications in terms of IQ as measured

by simultaneous learning ability scores and by attainment

scores obtained after a year's interval. For example, the

child with the lowest IQ (64), scored better than average on

two of the learning ability subtests. One child with an IQ

of 72 scored better than average on all but one of the

learning ability subtests and the attainment tests: on two

of them his scores were much better than average, i.e. more

than two standard deviations above the mean. Of the 28

children with IQs below 75, twenty-five scored better than

average on at least one of the learning ability or attainment

tests, and fourteen did so on two or more of the eight tests."
(Hegarty & Lucas, 1978, p.42: see also Jensen. 1963)
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Hegarty & Lucas also claim that for certain groups of children tests
of learning ability are more effective than IQ tests in predicting
school achievement. Learning tasks, as opposed to IQ tests, offer a
better opportunity to the psychologist to observe such attributes as
the child's attention span, perseverance, learning style, style of
tackling unfamiliar tasks and so on - all of which are of considerable
importance to future success or failure (Cattell, 1965; Mackay & Vernon,
1963). Finally, the concept of learning ability is of considerable
theoretical importance in its own right.

Notwithstanding the usefulness and importance of assessment of
learning ability in the assessment procedure, hardly any well designed
tests which measure this function are available in this country. The
only test in Britain that has been standardised on ethnic minority
children and is based on the notion of learning ability is the NFER's
Test of Children's Learning Ability (1978). Although this test departs
in its rationale and administration procedure from commonly used IQ
tests, it has a few serious limitations. For example, it is designed
to meet the needs of a very limited age range (First Year Juniors i.e.
7 - 8 only). Although the sample does not include indigenous children,
some of the materials used would appear to have a western-bias (see
discussion on pages 56 to 58. The other serious limitation is that the
battery provides little information about the child's level of cognitive
processes. For the purposes of determining the child's future
educational needs and for designing an appropriate curriculum, infor-
mation about the child's current level of thinking would appear to
be of vital importance. Matching the curriculum with the child's
level of mental processes is absolutely vital to general cognitive
development because even providing rich or varied experiences can
result in rote learning only (Kamii, 1974; Wadsworth, 1978). More
recently, Toepher (1981) has advanced the view that learning,

particularly high level learning, should be matched with the indiv-



= 18 &
idual's cognitive skills. High IQ and "satisfactory record" alone
are not sufficient to cope with high level learning. Toepher came
to this conclusion on the basis of his enquiry based on 1,700 (12
to 1U)year nld children with IQs about 120.

Notwithstanding the shortcomings of the researches of both
Haynes and Hegarty & Lucas, they would seem to have clearly
established the importance of including the testing of learning ability,
especially of children with different cultural and linguistic back-
grounds, amongst other assessment procedures. Findings such as
theirs not only provide important empirical evidence, they also lead
other researchers to design further tests based on the notion of
learning ability, which avoid the limitations of their pioneer work.

Thus to summarise, the overwhelming weight of the evidence which
has been discussed here has demonstrated that the assessment of
learning potential is a far more suitable method of testing children
from ethnic minority groups than the traditional forms of assessment
(i.e. IQ). As at present hardly any such tests are available, the
present study will address itself to developing a test battery which
would attempt to meet this need: thus this would be the foremost
goal of this enquiry.

In order to design such a battery of tests and standardise it
on all the various ethnic groups the support of a fairly large
research team would be needed as well as a considerable sum of money.
As such resources were not available to this research project, it was
limited to Asian children only. This is not to imply that the
assessment of learning potential is in any way less relevant or
appropriate for children who belong to the dominant culture or other
ethnic minorities. It is therefore hoped that although the proposed
battery will be designed principally with Asians in mind, it will

prove to be useful for other children as well.
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In addition to the chief goal of developing a test battery for
Asian children, this study will also examine Jensen's hypothesis of
Level I and Level IT abilities to determine whether his model of mental
abilities is generalisable to cultural groups other than those which

he and the other workers have investigated so far i.e. English and

Asian.
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REVIEW OF THE LITERATURE
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2.1 British Studies Concerning the Performance of Ethnic Minority
Children on Tests of Ability and Attainments

The major interest in this field began in the 1960's. These early
investigations, and some carried out in the early part of the
seventies, have been well reviewed by Essen &  Ghodsian (1979),
Ghuman (1975), Haynes (1971), Hill (1976), Little (1975), Mabey
(1981) and Pnillips (1979). The bulk of these studies seem to demon-
strate that, on the whole, the performance on tests of ability and
attainment tests of ethnic minority children tend to be inferior
compared to the indigenous population. (See also Little, 1982;
Mackenzie, 1980; Scar et al., 1983; Resnick & Resnick, 1982 for
similar findings in America.) The other main finding which seems to
emerge from the review of these studies concerning ethnic minority
children, is a positive correlation between the length of education in
this country and their performance on attainment and intelligence
tests (see Spenser, 1982).

There are also a few studies (e.g. Taylor, 1973) which have demon-
strated that Indian and Pakistani children who came to Britain when
they were quite young when equated with a sample of English children
in the same school achieved better educationally. The above summary
findings were further confirmed by Monica Taylor from the National
Foundation for Educational Research who has very recently carried
out a very detailed review of the literature concerned with the
attainments of Asian children for the Swann Committee (Personal
communication, 1982).

Although some studies have found a positive relationship between
the length of stay and academic performance. Ghuman (1975) has argued

that despite the exposure of ethnic minority children to the British

Educational system:-
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"...all the measured abilities are not equally effected.

The Indian children (mostly Punjabi in this case) show

marked progress on the range of verbal and educational

abilities, but not on the spatial and perceptual abili-

ties and this was true of the West Indian children.

This deficiency in immigrant children may be due to

lack of perceptual experiences in the home, especially

in the early years." (Ghuman, 1975, p. 21)
Studies carried out more recently (Essen & Ghodsian, 1979; Ghuman,
1980; Mabey, 1981; Phillips, 1979), i.e. during the late seventies
and in 1980 and 1981, do not reveal any marked change in their
findings compared to the earlier studies. For instance, Essen &
Ghodsian were concerned in their research with firstly the importance
of allowing for differences in home circumstances when comparing the
school performance of non-immigrants, and secondly with comparing the
performance of over 8,000 sixteen year old West Indian, Asian, Irish,
European and English children's performance on Maths and Reading
attainment tests. Essen & Ghodsian draw attention to two points
about their sample. One, that it was a nationally representative
sample; second, that they also made a distinction between children
born in this country to foreigh born parents and between children
born to parents who themselves were born in this country. All the
children were administered a Maths and a Reading Test, especially
designed by the National Foundation for Educational Research (NFER).
The results showed that all the first generation ethnic groups
obtained lower scores both on the Maths and Reading Tests compared
to the indigenous group. Among the second generation ethnic groups,
however, it was only the West Indian children whose mean scores were
significantly lower compared to the English sample. All the second
generation ethnic groups' Maths and Reading scores (with the exception
of Irish children's Maths scores) were higher than the corresponding

first generation ethnic minority children. Of all the ethnic groups,

Asian children's mean scores were the highest amongst the second
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generation "immigrants'" and the second generation West Indian children's
scores remained the lowest, although it was better than the first
generations. The data was re-examined after children from the various
ethnic groups and the indigenous children were equated for home
circumstances, including the language spoken at home. With the re-analy-
sis of the data, two points emerged:- i) Once the differences in the
home backgrounds were allowed for, the mean differences between ethnic
growsand indigenous children were, in the main, substantially reduced.
ii) As a result of equating home circumstances there were no significant
differences between some ethnic minority group's performance and English
children. The two groups which still had lower mean scores were the
two West Indian and the first generation Asian children. Essen &
Ghodsian summarise their findings by saying that their results are
consistent with previous findings in demonstrating:-

"_..that while many immigrant groups have lower overall mean

scores on attainment tests when children of similar financial

and housing circumstances are compared only the West Indians

have clearly poorer school performance thanindigenous children."

(p.427)

The next study to be considered is by Mabey (1981). Unlike many
other studies concerned with children from ethnic minority groups,
this was a longitudinal study initiated by the Inner London Education
Authority in 1967. The entire sample (English, West Indians, Indians
and Pakistanis) were first tested when they were eight years old;
next when they were eleven, then zt thirteen and finally at the age
of fifteen in 1976. The aim of the survey was threefold: (a) to
compare the reading standards of London children nationally: (b) to
identify the factors that influenced these children's reading attainments;
and (¢) to identify children who were likely to be affected or
disadvantaged. All the subjects were administered a specially designed
and standardised reading test. The results for the third testing (i.e.
when children were 13 years of age) for technical reasons not pertinent

to the present discussion. were not included. Thus the data analysed
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was of the tests administered when the children were 8+, 10+ and
15+ years old. Except for 10% of the sample, the remaining children
were administered group tests by their teachers. The results revealed
that the reading attainments of West Indian, Indian and Pakistani
children were lower than the English children. This remained so
throughout the three phases of testing, i.e. when these children were
8+, 10+ and 15+ years old. These results, particularly those of the
West Indian group as theirs was the lowest mean score compared to
the indigenous sample (and has little relationship with the length of
education), are discussed in the light of such factors as immigration
itself, restricted education in this country, social and environmental
deprivation, dialect interference, negative teacher attitudes, low
teacher expectations and finally poor self image. The conclusion
reached by the author is that possibly with the exception of self
image, the other factors mentioned above explain about half the
difference between the scores of English and West Indian children.

Phillips' (1979) survey, unlike the researches of Essen &
Ghodsian and Mabey, was concerned with younger children - the average
age being 7 years 3 months. Phillips' study was aimed at examining
underachievement in gifferent ethnic groups and reported the results
of a survey carried out in the West Midlands in 1969. Nearly 2,400
English, West Indian and Asian children were administered the English
Picture Vocabulary Test (Brimer andDunn, 1963) and the Southgate Group
Reading Test 1, Form 'C' (Southgate, 1959), during their last term of
Infant schooling. The results showed that the average vocabulary and
reading attainments of Asian and West Indian children were significantly
below those of their English counterparts. For instance, on the English
Picture Vocabulary Test, English children's mean scores were 99.3 (sd
15.3), West Indians' 79.5 (sd 12.4) and the Asians' 70.3 (sd 12.7).

and the reading scores for these groups in the same order were
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99.4 (sd 15.3), 89.9 (sd 14.6) and 84.4 (sd 16.1) respectively.
Despite these significant differences, the author, by using a rather
complex statistical argument, argued that Asians and West Indians
were not underachieving and concluded:-

"...West Indian and Asian children, on average, acquire

basic educational skills in British schools at least to

the levels of their abilities, when attainment and

abilities are assessed on parameters which describe

the indigenous population". (Phillips, 1979, p.128)

The next study (Ghuman,:1980) is concerned with the cognitive
styles of a total of 136 children (13 - 14 year olds) from three
ethnic groups: English, Asian and West Indian. The sample was drawn
from a comprehensive school situated in an inner ring area of a city
and included children from categories III, IV and V, according to the
Registrar General's classification. They were all given the Group
Embedded Figures Test, the NFER's Spatial Test EG and also NFER's
Mathematics Attainment Test (EF). Three hypotheses were tested: two
embedded in the socialisation practices of the three ethnic groups,
and the third in the findings of previous researches. The results
did not support either of the "major'" hypotheses, neither did they
show whether there were any ethnic or sex differences on the cognitive
style measure. Failure to find the expected differences was explained
in terms of the effect of indigenous culture on the cultures of
immigrant communities as a result of living in this country and the
influence of schooling which Ghuman speculates may be even more
important than early socialisation practices. The results on the
Maths test were in the expected direction, that is, Asian children
scored higher than both the English and West Indian groups, although
even their score was below the population norm.

To conclude, the bulk of the studies above confirm the main trend

of earlier studies, i.e. the scores of children from ethnic minority

groups on scholastic and IQ tests tend to be inferior compared to their
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English contemporaries or national norms. Some studies have also
demonstrated a positive and significant correlation between the
length of education in this country and these children's under-
achievement. There are also a handful of studies where the children's
performance, particularly Asian children's, equal or is better than
their English counterparts; however, by no means can these findings
be viewed as representative of the main trend of the majority of
studies in this field. Together with these sumary findings it is
also worth remembering that even if an Asian child has had all his
education in this country, because of his early upringing and cultural
differences his pattern of cognitive abilities may still be different
from that of the indigenous child (cf. Anastasi & Foley, 1949;
Bruner, 1966; Cole et al., 1971; De Vos & Hipler, 1969; Ghuman, 1975;
McReynolds, 1982). At the same time it should not be overlooked in
view of current thinking and substantial evidence "that test scores
are related to acquired abilities, life experiences, and educational
opportunities ... we no longer under-emphasise the fact that aptitude
tests give weight to educational advantage or disadvantage" (Glaser,
1981, p. 925).

This not only seems to explain why the performance of children
of ethnic minority group tends to be inferior compared to that of
the indigenous population but also underlines the inappropriateness

of using conventional tests on these children.

2.2 American Studies Concerning the Performance of Ethnic Miniority

Children on Tests of Ability and Attainments

In the early thirties several workers in the United States recognised
that many children from ethnic minority groups had low achievement and
IQ scores on traditional tests. Jensen, who addressed himself to the

issue of the differences in the achievement of '"certain ethnic



> > [
or national groups" and Anglo-American children wrote:-

"The apparently poor scholastic aptitude and achievement

of a-large proportion of the children from certain

ethnlc.or national groups in the United States is a long

recognised problem which seems to gain importance over

the years." (Jensen, 1961, p. 147)

Jensen, on examining the performance of Mexican American children, a
large majority of whom were "slow learners", found their numbers far
exceeded what one would expect to find in a normal distribution. The
scores of these children on a variety of tests tended to be lower
than Anglo-American children. Jensen cited many studies which
demonstrated that on average the scores of these children on the
Binet cluster around 80. He also added that evidence shows that
translation of the Binet into the mother-tongue of these children did
not change the pattern of their scores either, i.e. their scores on a
conventional IQ test did not come closer to the Anglo-American popu-
lation.

Jensen discounts such factors as language handicap, or the low
socio-economic status of these children as the underlying cause of
their inferior performance on tests of attainments and intellectual
ability. Instead Jensen advances the view that:-

"...the low IQ Mexican-American children have not acquired

in their environment the kinds of knowledge, habits and

skills that provide the basis for school learning and which

are tapped by IQ tests. We have evidence that an elaborate

matrix of previous learning underlies a person's verbal

learning ability. Frequency of past exposure to verbal

stimuli is correlated with ease of learning where verbal

materials are involved. For example, it has been shown

that the speed of learning a list of non-sense syllables

is highly correlated with the frequencies of the letters

in our language that compose the non-sense syllable."

(Jensen, 1961, p. 157)

While advocating measures of learning for ethnic minority children
on the grounds that they can enhance the diagnosis of educational
disabilities he regards the use of IQ tests on such children as

unsuitable. Jensen criticises the use of both verbal and non-verbal

IQ tests on ethnic minorities (who have not been exposed t. the dominant



- 28 .=
culture to the same extent as the indigenous population) on the
grounds that they are measures of previous learning and are heavily
dependent on verbal mediation (see also Resnick & Resnick, 1982).

These studies show that children from ethnic minority groups
tend to achieve less on scholastic and IQ tests compared to children
from the dominant culture and that this is not peculiar to Britain
but also seems to be true in the United States as well. For several
years now many practicing educational psychologists have been fully
aware of these findings. Their cognizance of these findings has led
many of them to abandon the use of verbal tests on ethnic minority
children as they obviously seem far more biased. However, many
educational psychologists use and regard non-verbal or performance
tests (these two terms will be used interchangeably; cf. Butcher,
1968) as quite adequate and fair in determining the intellectual level

of children from ethnic minority groups.

2.3 Non Verbal Tests

Performance Scales no doubt are easier to administer to children

who have a limited knowledge of the language compared to Verbal Scales
and have the appearance of being "culture fair", but are not really
free from the environmental influences (Butcher, 1968). For instance,
Ortar (1963) in Israel tested the hypothesis that the Performance
Scale of the WISC would show smaller differences between high-status
Israeli children and oriental immigrants compared to the verbal test
scores. Ortar studied five groups of children differing in socio-
economic status and level of acculturation. The relevant findings of
Ortar's study showed results in an unexpected direction. She found
that verbal tests surprisingly placed all five groups in the expected
order whilst the scores on the prerformance test were in favour of

children who belonged to the higher socio-econmic status and to
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children who were longer-acculturated. Ortar, whilst testing
children with different levels of acculturation also noted that
when, for example, oriental immigrant children were presented with
the picture of a head from which the mouth was missing, (an item
from a subtest of the Performance Scale of the WISC and WISC-R),
when asked what important part was missing they said that the body
was missing. These children gave this answer because of their lack
of familiarity with the convention of considering the drawing of a
head without a mouth, the accepted notion of the drawing as a complete
picture. For these children the omission of a body from the picture
was more important than just the mouth. The weaknesses of the
common assumption that non-verbal tests are "nearly" culture free
and measure the same processes as verbal tests fairly across various
cultures, have been treated at some length by Anastasi (1976).
Butcher (1968) is of the opinion that psychologists who assume that
non-verbal or performance tests are "a sure key to the problem" of
assessing children of minority groups are "far too simple minded"

(p.254).

2.4 Unstandardised Mini Learning Situations

As well as relying on performance scale, the other assessment approach
that is currently fashionable with many psychologists is to obtain
some information about ethnic minority children's learning ability

on a "mini learning situation". The mini learning situations are
devised on an ad hoc basis; they range from adapting the Block
Design (a subtest from the WISC-R (Weschler, 1974) or employing
commercially produced materials, to sometimes presenting a child

with a few simple words or letters to learn in the test situation.

Conceptually it is an excellent idea and would seem to suggest
that it surmounts the often voiced criticisms against the use of

TO tests on minority groups. After all., what else would inform the
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psychologist better about the child's learning ability than actually
observing the child in a learning situation? Highly commendable though
this approach is, the way it is often used has some inherent weak-
nesses. For example, assessing children's learning this way is
neither objective, reliable, valid nor rooted in any learning theory,
nor is it based on any empirical evidence which provides even tenuous
Justification for its use.

In the selection of these mini-learning items, in the author's
opinion, some factors that need to be taken into consideration are
totally ignored. (For a detailed discussion of the principles that
should be taken into consideration in developing items for children
with different cultural backgrounds see Section 3.2.in Chapter 3.)
One cannot help but regard these mini-learning situations as having an
appealing semblance of validity in the assessment procedure employed
by an educational psychologist but, in reality, adding very little
either for proper decision making about the child's future educational
needs or for remediati&n or for curriculum planning.

There is yet another serious criticism which can be levied against
the use of mini-learning situations, particularly when the items are
selected from one of the academic subjects (e.g. Reading), with
children with learning difficulties. Some of these children referred
to the Child Guidance Clinics may have a long history of failure in
basic subjects. A detailed assessment of such children (which
invariably also includes interviews with parents and teachers
concerned) would often reveal that where there has been a long
history of failure in a particular school subject, using learning tasks
in that subject can be highly anxiety provoking for the child and
thus such a mini-learning situation would fail to serve its purpose.

Not only would this type of assessment waste the psychologist's
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time, but more importantly, may provide misleading information about
the child's learning ability.

From the foregoing discussion it would seem that the present
procedures employed by a large majority of practising psychologists
cannot by any standards be regarded as scientific or satisfactory or
fair. However, a few psychologists who were faced with a similar
problem of assessing children with diverse cultural backgrounds have
made serious attempts to resolve this dilemma. Their research efforts,

together with other pertinent studies, are presented in the next

section.

2.5 Studies Based on the Notion of Learning Ability

In the United Kingdom, Haynes (1971) was among the pioneer workers who
provideda lead by developing a battery of tests which attempted to
circumvent many of the now well recognised objections to the current
practices of assessing minority children (see also Feuerstein, 1980;
Haywood et al., 1975; Hegarty & Lucas; 1978; Lambert et al., 1974).
The result was an unpublished test battery based on the concept of
learning ability.

Hayne's research involved 7 to 8 year old children (125 Sikh and
40 English) from the Southall district of the London Borough of
Ealing. The major goal of the study was:-

"_ .. to devise tests of learning ability which can be used

to assess the abilities of children with all degrees of

linguistic and other cultural handicaps." (Haynes, 1971, p.29)

As well as attainment and IQ tests, Haynes also administered
five self-devised learning tasks to her total sample. The results
revealed significant differences on four out of five learning tasks
in favour of English children. Significant differences were also
found on all the attainment and most of the IQ tests used in the

study except for the WISC Coding and Draw-a-Man Tests.
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The key finding of this investigation was that Hayne's battery
of learning tasks was a better predictor of 125 Punjabi children's
academic progress than the Performance Scale of the WISC (Weschler,
1949). Although Haynes made a significant contribution by highlighting
the importance of assessing learning ability of children with diverse
cultural backgrounds, rather than mainly relying on the use of IQ
and attainment tests, her results suggest that her learning tasks
seem to suffer from a similar kind of culture bias as is reported
in many of the commonly used IQtests. If Haynes' learning tasks had
tapped mental processes, which are reasonably equally favoured in the
two cultures, it is reasonable to speculate that there would not have
been significant differences in the favour of English children on the
four out of five learning tasks (see also pages 75 to 79).

Despite this weakness in Haynes' learning tasks, its '"novel
approach to testing that offered a way round some of the obstacles
associated with assessment in multicultural situations" (Hegarty,
1977, p. 4) led to the NFER's decision to develop and extend Haynes'
materials when they were commissioned by the Department of Education
and Science to:-

"...devise and validate tests which would be used effectively

to predict the learning potential of children whose linguistic

and cultural background precludes the reliable use of more

traditional forms of assessment." (Hegarty & Lucas, 1978, p.73)

Adhering to the same rationale as Haynes, the NFER produced two
sets of test materials, one for individual use and the other as a
group test which could be used as a screening device. The standard-
isation sample consisted of 386 seven to eight year old Pakistani
(n = 175) and West Indian (n = 211) children which were drawn from
68 schools in 14 different education authorities.

In order to compare the predictive validity of the Learning

Ability Test battery with the short form of the WISC, Hegarty & Lucas
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carried out three forms of statistical analysis: correlation,
canonical correlation and stepwise regression analysis. On the basis
of their analysis, Hegarty & Lucas came to the conclusion:-

"The consistent picture that emerged is that the Learning

Ability Test battery is a better predictor of subsequent

attainment." (Hegarty & Lucas, 1978, p.81)

The limitations and strengths of the above two studies have
already been commented upon in Chapter 1 and therefore need not be
restated. Suffice it to say here that despite the shortcomings of
Haynes and Hegarty & Lucas' work, they have provided a significant
lead in the field of testing, but unfortunately their work, or for
that matter the notion of learning ability as an assessment tool, on
the whole, has generated very little interest in the United Kingdom.
Between 1960 and 1980, apart from Haynes and Hegarty & Lucas' investi-
gations, just two more studies have been conducted where the notion of
learning ability plays a key role.

The first one is by Mackay & Vernon (1963). The main aim of this
study was to devise tests of "actual learning" and compare their
validity in predicting children's future academic progress in the
basic subjects with conventional IQ tests - which hardly ever have items
which really test the child's ability to learn. The sample consisted
of two groups of 8 - 9 years and 10 - 11 year old children with a
good middle class background. All these children were administered
nine self devised learning tests and ten reference tests which included
tests of intelligence, attainments, memory for digits, spatial and the
Bender Gestalt Test. For the purposes of the analysis of the data the
authors used terminal scores. The results were in the expected direction
with the 10 - 11 year old children, but somewhat '"disappointing'" with
the younger group. With the 8 - 9 year olds, the results tended to be
"specific" and less predictive. Despite the disappointing results. the

authors seem quite optimistic in that they go on to recommend that it
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should be possible to devise a battery of learning tasks which should
be based on a large sample, and such a battery of learning tasks
would not only provide information about children's future academic
progress but would also be useful in providing information about their
style of working, level of concentration, etc. Mackay & Vernon do not
speculate in favour of individual learning tests:-

"...because these would have to be very lengthy to allow

adequate practice, and because of a child's pextion to

the learning situation in the clinic setting might differ

considerably from his reaction in the classroom." (p. 185)

In this study, although Mackay & Vernon are fully aware of the
fact that their results are based on a small sample and any interpre-
tations therefore need to be made with considerable caution, the
authors seem to be making claims which a study based on such a small
sample does not warrant. For instance, Mackay & Vernon (notwith-
standing the small size of the sample) offer quite an unguarded, or
unqualified, opinion about the use of gain scores and whether tests of
learning should be individual tests, or a group test, and so on.

However, Mackay & Vernon deserve credit for being ahead of their
times, at least in Britain, in questioning the commonsense but
fallacious thinking of equating intelligence with leanning ability.

The other study which also embraces the concept of learning is by
Kroeger (1980). Kroeger investigated the role of teaching in the
evaluation of learning ability in "migrant'" children. Kroeger, in
this study was concerned to determine:-

", ..whether "actualisation" takes place or whether there is

a true developmental lag between indigenous and immigrant

children..." (p.106)

Two hundred and sixty-one boys only, aged 8 years 3 months to
10 years 4 months, took part in the study, of which there were 108
English, 97 West Indian and 56 Indian children. Higher proportions

of Indian and English children came from social class I and II: most
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of the West Indian children came from the lower occupational groups -
in fact none of the children's parents held jobs which would be
classified as belonging to social class I or II. All the sub jects
were administered scholastic achievement tests, Piagetian Matrices and
the Raven's Coloured Progressive Matrices. In addition, information
about the subjects' emotional, social and scholastic ad justment was
also obtained. Of the total sample, 49 children were allocated tc the
Experimental Group, 65 to the "Training Only" Group, 53 to the Control
Group, and 94 were classed as "Passers". Two main findings deserve
reporting. With regard to the main aim of the study, the author
maintains that children from ethnic minority groups did possess
competence, but as yet, were unable to perform on the:-

"...operation demanded, a fact which is corroborated by the

finding that West Indian boys improve significantly even

after re-testing only - a "triggering" effect can be

assumed..." (p.114)

But more important and pertinent to the present discussion is the
author's argument in favour of using learning test scores for the
purposes of predicting future academic performance as opposed to
conventional IQ tests because of the significant correlation between
the training score and the improvement score for Indians, English and
West Indian children, and a positive correlation with vocabulary score
and scholastic achievement - at least for West Indian children. The
results also showed that although there were significant differences
in the pre-test scores of the three ethnic groups on the Piagetian
Multiple Matrices, the West Indian and Indian children benefited more
as a result of ten minute training sessions (as was shown by their
improved scores on the Piagetian Matrices), than the indigenous group.
In the case of the Indian group, the training effect to some extent

also transferred to their performance on the Raven's Matrices. Find-

ings such as these should make psychologists extremely sceptical of
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treating the initial scores of children from ethnic minority groups
as valid indicators of their intellectual potential, even though they
are shown to be reasonable predictors of children's academic progress.

This would seem to be the sum total of research effort in the
domain of learning ability in Great Britain. Although there is
clearly a dearth of literature in this field, studies which have been
carried out, irrespective of their constraints, shortcomings and
disappointments, seem to reiterate the point that in order to measure
children's ability to learn, especially that of ethnic minority groups,
tests of learning ability should be used rather than conventional IQ
tests, which provide little information about the child's ability to
learn.

In the United States, unlike Britain, the area of learning ability
has been a subject of much more theoretical, as well as of research
interest. This may well be due to the fact that American psychologists
have a wider experience of assessing the needs of individuals with
diverse backgrounds (Anastasi, 1976) and they have also long recognised
the limitations of IQ tests (Jensen, 1961, 1963) as measures of
abilities of children with different backgrounds and experiences.

It is therefore hardly surprising that the justification of using IQ
tests on minority groups in the United States these days, is being
examined and questioned not just from the psychometric standpoint but

also from social, economic, ethical, political and legal standpoints.*

* See American Psychologist, 36, 1981: the whole issue has been

devoted to the various aspects of assessments including ethnic
minority groups: Cole, 1975; Haywood et al., 1975: Jensen, 1961,

1963; Lambert et al., 1974: McLoughton & Koh, 1982.
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2.6 Studies Concerning Learning Ability in the United States and Israel

Milton Budoff and his associates at the Cambridge Laboratory, Haywood
and his associates at the Nashville Laboratory (both of these groups
in the United States) and Feuerstein in Israel are among the leading
psychologists who have made significant contributions in the field

of learning ability. Budoff has studied "educable mentally retarded"
children, Haywood has studied "cultural-familially retarded" children
and Feuerstein has studied "immigrants" in Isreal. Although each of
these workers has offered different explanations as to why their
subjects' performance was considerably lower on the standardised tests,
they all came to the same conclusion that conventional IQ tests were
not suitable for assessing these children's intellectual ability or
drawing inferences about their learning potential: they thought that
IQ was an invalid and biased index of these children's learning ability
(see also Rohwer et al., 1971). In the succeeding pages the repres-
entative work of Budoff, Haywood and Feuerstein which highlights their
views on the issue of learning potential will be reviewed (for further
details of their work see Haywood et al., 1975; Hegarty & Lucas, 1978;
see also Feuerstein, 1980).

2.6.1 Haywood and His Associates

At the Nashville Laboratory, Haywood and his associates discovered that
standard intelligence tests under-estimated the ability of "cultural-
familially retarded" individuals to form verbal abstractions. These
writers claim that such individuals are not necessarily deficient in
forming verbal abstractions but suffer from information deficit.
Haywood et al. (1975) regard verbal abstractions as being at the heart
of social interaction in our day to day living. By verbal abstraction
they mean those activities which involve grouping and classifying

isolated events and giving them abstract labels or the resultant
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categories. For instance, various fruits such as banana, grape,
plum, apple, etc. can be grouped into a single category and given
the abstract label fruit. Haywood et al. further explains:

"In a sense, the individual performs a factor analysis on

the data that impinge upon his senses; that is, he uses a

central process to reduce a large number of isolated events

to a smaller number of abstract categories to determine

whether a new event can be assimilated into an existing

category. If so, the new event can be understood more

easily." (Haywood et al., 1975, p. 104)

In order to provide empirical evidence to the hypothesis of
information deficit in cultural familially retarded persons Gordon &
Haywood (1969) administereda twentytwo item similarities test (a
subtest from the WISC) under two conditions to known organically
retarded and cultural-familially retarded institutionalised subjects.
The two conditions of administration of the test were: standard and
'enriched'. In the latter condition, there were five exemplars instead
of two as in the standard condition. In addition to organically
retarded and culturally retarded groups the authors also included a
group of non-retarded children who were equated with the retarded
children on mental age. The results of this experiment supported the
prediction. Under the standard condition the performance of the
mentally-age matched, non-retarded group was significantly better than
both retarded groups. However, under the enriched condition the
scores of the culturally deprived group were significantly better than
their own scores under the standard condition: significantly better
than the enriched condition scores of the organicallyretarded Zroup;
and there were no significant differences between the non-retarded
and culturally deprived children on the conditions which employed five
exemplars. From these results Gordon & Haywood conclude that children
from culturally deprived backgrounds are not retarded in their ability

to form verbal abstractions but suffer from an information input

deficit. This deficit is modifiable by enriching the amount of infor-
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mation presented to such children. With regard to non-retarded
subjects, the authors maintain since information deficit is not
assumed one should not expect that such a group is likely to benefit
from enrichment procedure. In the case of the organically retarded
group, Gordon & Haywood explain their performance as follows: 1) either
brain damage might have actually caused damage to the central abstract-
ing processes; or 2) the enrichment procedure was not sufficient to
surmount the deficit that might have been present in these children.
Other workers at the Nashville Laboratory (e.g. Call, 1973; Foster, 1970;
Tyrnchuk, 1973) have also tested several times the input-deficit
hypothesis of Gordon & Haywood involving different samples and found
results in line with the earlier study of Gordon & Haywood (1969).

The aforementioned studies provide empirical evidence to the
Haywood et al. (1975) hypothesis of input deficit amongst culturally
deprived children and their claim from these studies that by enriching
the supply of information these children can be helped to perform verbal
abstracting tasks at a normal level. However, these authors are careful
in their claim in that they do not infer that given enriched input,
mildly culturally deprived children would be able to perform as well
as their normal peers in any domain. These findings nevertheless have
an important bearing on actual classroom teaching practice. For instance,
in the light of the input-deficit model, teachers could try enriching
their traditional way of presenting teaching materials to culturally
deprived or different children, to see, if by so doing, their level
of performance in basic subjects can be brought up to par with indigen-
ous children. Although the authors of the input deficiency model present
an intriguing hypothesis and support it with well designed empirical
evidence, it is difficult to imagine that this alone could be at the
heart of the differences that one finds in the performance of ethnic

minority children and children from the dominant culture.
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2.6.2 Budoff and his Associates

At the Cambridge Laboratory (Massachusetts, America ) Budoff and his
colleagues have been concerned with determining the learning potential
of children who have been diagnosed as educable mentally retarded
(EMR) by standardised tests. They found that by assessing these
children's learning potential they could identify children who were
essentially and intrinsically EMR; whilst others, although identified
as EMR by standardised tests, were functioning at that level due to
verbal deficiencies (Budoff, 1967, 1969). In order to obtain an index
of these children's learning potential Budoff and his associates have
adapted some of the existing non-verbal tests: e.g. Koh's Blocks,
Feuerstein's Learning Potential Assessment Service and the Raven's
Matrices (see Johnson, 1976).

Budoff has carried out several studies (e.g. 1967, 1969) in order
to test his hypothesis concerning verbal deficiences in educable mentally
retarded children. In one of his earlier studies Budoff (1967) presented
Koh's Blocks three times to a group of educable mentally retarded (EMR)
adolescents. During the first administration the child's base level
of functioning was obtained. This was followed by a period of training
with a view to coaching the child in such activities as the analysis of
each design into simple elements, the concept of two colour blocks as
the components of more complex designs and a systematic comparison with
the standard design. After completion of the training period, the
children were retested: first a day after the training period and
then a month after the training period. The pattern of results that
emerged as a result of presenting Koh's Blocks this way, was that
there was a small group of children amongst this sample who achieved
fairly high scores during the first testing and were able to solve

difficult problems; this group showed little evidence of benefiting
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from the coaching. Budoff called them high scorers. There were some
children amongst the EMR group who obtained quite low scores during
first testing but made substantial gains as a result of the coaching.
They were described as gainers. There emerged yet another group:
this group's performance was quite poor on all three occasions (non -
gainers). From these findings and on the basis of another study
(Budoff, 1969) where he followed the same procedure as in the earlier
study (except that inthis second study Budoff used the Raven's Matrices,
Wechsler's Performance Test and concept shift tasks) Budoff found that,
in the main, the performance of gainers was superior to non-gainers both
in speed and efficiency of learning. From these two studies Budoff
advanced the idea that there are two categories amongst EMR children:
some who may be considered as "truly intrinsically mentally retarded"
(Budoff, 1969, p. 286), whilst others are not essentially mentally
retarded in this sense but their retardation could be associated due to
verbal deficiencies.

Furthermore, individuals who demonstrate greater gains on their
assessment devices are significantly more competent compared to non-
gainers in all aspects of social functioning.

Budoff (1969) maintains that the results obtained as a result of
assessing the child's potential has a useful implication for the
practitioner. Once the 'gainers' have been identified on the basis of
their learning potential score then this information can be used in
designing curriculum appropriate for the need of these children. The
provision of the appropriate curriculum for these 'gainers' would enable
them to benefit from schooling at least as much as their low achieving
peers in the mainstream of education. The assessment of learning potent-

ial would also help to identify able children who may be likely to be

at risk.
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2.6.3 Feuerstein

Feuerstein's work developed for more or less the same reasons as the
present research: to resolve the problem of assessing "immigrants'
with a diverse cultural and educational background. The use of
conventional IQ and attainment tests on these adolescent immigrants
showed, in the main, the same type of results as have been observed
in Britain and the United States, i.e. their performance on
scholastic-achievement tests was very low and they also demonstrated
a developmental lag ranging from nearly four to six years in several
cognitive areas (Feuerstein, 1980). Disenchanted with conventional
assessment procedures, Feuerstein developed his own theory and an
assessment device (Learning Potential Assessment Device, Feuerstein,
1968) rooted in "a theory of the nature and development of intelligent
functioning" (Haywood et al., 1975). One of the key features of this
assessment device is that assessment is not carried out in a void. It
is linked with intervention and the remediation of areas found deficient
as a result of assessment. The Learning Potential Assessment Device
(LPAD) is based on the test-teach-test model (cf. the model used by
Hegarty & Lucas, 1978). It is designed to provide information about
the general learning "modifiability™ and the extent of "modifiability".
By "modifiability" Feuerstein means the alteration of cognitive
structures in a more or less permanent way. In addition the LPAD
also provides information about the teaching effort an individual
would need in order to effect any changes, his ability to generalise
and his preferred cognitive modality for learning and responding (for
further details of this instrument see Feuerstein, 1980; Johnson. 1976).
In addition to the concept of modifiability, "mediated learning"
is also central to the understanding of Feuerstein's theory of assess-

ment of learning potential. Feuerstein (1970) defines "mediated
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learning" as:-

"...the interactional process between the developing

human organism and an experienced adult who, by

interposing himself between the child and external

sources of stimulation, mediates the world to him

by framing, selecting, focusing and feeding back

environmental experience 1in such a way as to create

appropriate learning sets." (Pages 358 - 359)
Thus the role of an adult is crucial in a child's cognitive development.
Feuerstein distinguishes mediated learning from 'direct exposure
learning' in that, in the latter case learning takes place as a result
of' chance encounters between the organism and the environment, a
process similar to assimilation and accommodation (see Piaget & Inhelder,
1969). Although non-mediated learning does help in the modification of
cognitive structures, this form of learning is not as effective and
efficient as mediated learning. However, direct exposure learning and
mediated learning are the two fundamental modes of learning and the
processes can occur simultaneously. These two types of learning, as
distinguished by Feuerstein, not only differ in their degree of
importance but their importance may also differ at different levels
of developmental stages. Lack of sufficient exposure to mediated
learning often results in cultural deprivation and arrests cognitive
growth. Feuerstein (1979) has postulated twenty-eight different skill
areas which in his opinion may be absent or insufficiently developed
in those who have not had the adequate benefit of mediated learning.
(For details of these skill areas see Feuerstein et al., 1972.)
These deficits can be modified and the appropriate learning sets can
be developed.

Feuerstein's approach, which embraces both assessment and remedi-
ation has:-

n,..improved the functioning of thousands of immigrants who

arrived in Israel functioning academically at a retarded

level." (Haywood et al., 1975, p. 114; see also Feuerstein,
1980; Hegarty & Lucas, 1978)
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Essentially, what this review of the literature so far - and
the Introduction - have unequivocally demonstrated is that assessment
practices which are currently in vogue for testing children from
ethnic minority groups, are less than satisfactory and should not be
employed. There is a danger that continued reliance on these
practices can result in these children's over-representation in special
schools which is socially and ethically indefensible. It has also
been highlighted that it is erroneous to use IQ tests as measures of
learning potential. In order to measure learning potential instruments
designed to measure this process are needed. There has been some modest
effort in this direction in Britain, but more research in required.
The present study would appear well placed to make some contribution
towards fulfilling that need; since one of its main aims is to develop
a test battery which would be able to assess learning efficiency and

cognitive functioning of Asian (and other) children.

2.7 Jensen's Theory Concerning Population Differences

Jensen's (1961) earlier views about IQ tests and their inappropriateness
for children from ethnic minority groups were not too dissimilar from
some of the views that have been described above. At that time, in
common with those views, Jensen too believed:-

"...that nearly all standard IQ tests were grossly biased

against virtually everyone but the white middle class."

(Jensen, 1980 b, p.xi)

However, now, Jensen (1980 b) regards those views as "a bit soft
headed". His present views about population differences - possibly as
a result of becoming more "dispassionate" and "more incisively critical"
- appear to be embodied in his two level theory of mental abilities
(see 1969; 19¢3; 1974a;Jensen & Irouye, 1980) which shows a marked shift

from his earlier thinking. Jensen's theory of mental abilities, like

some of the earlier theories, also seeks to explain why the performance
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of certain ethnic groups tends to be inferior in relation to the
majority of the "white" American population on certain types of mental
processes (which are typically measured by the commonly used IQ and
attainment tests).

Some key features of Jensen's two level theory of mental abilities
have already been described in the previous chapter. In summary, it
was said that Jensen postulates two types of mental abilities, Level I
and Level TI. Level I ability requires little mental manipulation of
the input prior to its output and is best measured by tasks such as
digit span, serial rote learning, paired associate and so on. Unlike
Level T ability, Level II ability involves mental manipulation of
sensory inputs. It is akin to Spearman's g and can be measured by
such tests as the Raven's Matrices, tests of general and fluid intelli-
gence, Piagetian tests and so on.

Level I and Level II abilities, as well as having a distinct genetic
basis, according to Jensen, also have ahierarchical relationship.

Level II ability has some degree of functional dependence on Level I
ability, but the reverse is not true, i.e. for the development and
operation of the former ability, the latter is necessary but not
sufficient. Because of the hierarchical nature of Level I and Level
II, it would be extremely rare to find anybody with a very high level
of level II ability, but a very low level of Level I ability, the
obverse of this, however, should not be uncommon, i.e. individuals will
have high Level I ability, but poor Level II ability. Jensen (1973)
postulates a correlation between Level I and Level II abilities in any
population which he accounts:-

"...more a result of there existing a genetic correlation

between the abilities whichhave come about through

selection and assortive mating... Population groups that

have developed under different selective pressures for

different abilities and through historic, geographic and
relative social isolation from one another, might therefore
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be expected to differ in Level I and Level II abilities
and to show differences in the degree of correlation
between Levels I and II." (Jensen Op. Cit. , p. 264)
Yet another key feature of Jensen's theory is that different ethnic
groups differ far less - or hardly at all - on Level I ability com-
pared to Level II ability. On Level II ability, amongst various

ethnic groups, marked differences (one standard deviation or more)

have been noted (Jensen & Inouye, 1980).
2.7.1 Empirical Studies Concerning Jensen's Level I & Level II Theory

In the last decade or so Jensen has carried out several studies involving
different populations to test his theory of mental abilities. For
instance, in a study conducted in 1973 Jensen was concerned to determine
whether the relationship between Level I and Level II abilities and
race and socio-economic status (SES) would essentially be the same inan
agricultural community in the central valley of California as he had
found in his other studies which involve mainly highly urbanised white
and Negro children in the greater San Francisco Bay area. Some 2,000
white, Negro and Mexican children from grades 4, 5 and 6 took part in
this study. The majority of the white children represented middle and
low middle-class; the Negro children came from lower middle; and the
Mexican-Amercians were mostly socio~economically disadvantaged with the
exception of a small proportion from middle and upper middle-class.
Tests administered included tests of intelligence (Lorge-Thorndike
Intelligence Test: verbal and non-verbal; Raven's Coloured Progressive
Matrices), scholastic achievement and a short term memory test. The
raw scores from all the tests were factor analysed and each grade was
treated separately, i.e. as if they were three independent replications
of the study. Three factors emerged in the case of each ethnic group
and for each grade. Jensen described the first two factors as '"types

of Level II ability": they correspond to Cattel's (1971) crystalised
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and fluid intelligence which are two aspects of the general factor. g.
The third factor, on which the tests like Memory-immediate, Memory-
delayed and Memory-repeated loaded significantly as a measure of Level
I ability. The results showed significant ethnic differences
(more so in the case of white-Negro) on Level II ability than on Level
I. On Level I ability there was a greater difference between the
white and Mexican groups than between the Negro and white groups. The
difference between the Mexican and white groups was greater on
crystalised intelligence than on fluid intelligence and memory. Between
the Mexican and Negro groups the differences on crystalised intelligence
and Memory mean factor scores were marginal compared to their differences
on fluid intelligence, the differences being in favour of the Mexicans.
The correlation between Level I and Level II abilities was higher for
white children than for Negro children; the difference however was not
"impressive'". In the case of Negro and Mexican children, the corre-
lations between the measures of SES and the three ability factors
(crystalised intelligence, fluid intelligence and memory) were low,
whilst the correlations between Level I and Level IT and SES for the
white populations were different.

Jensen claims that the above results are in accord with his
theory. As the results of the Mexican group are not quite consistent
with his theory, Jensen therefore advances the view that his
hypothesis:-

"...applies more to the white-Negro racial difference

rather than to their SES difference per se."

(Jensen, 1973, p. 269) -

In another study, Jensen (1974a)was concerned to test his theory
of mental abilities in a total school population. The major differ-
ence between his previous studies and this study is that in earlier

studies Jensen used specially selected samples only from the popu-

lation: in the present study the entire school population was involved.
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There were three hypotheses that this study set out to test: (i)
Level IT ability has a positive correlation with socio-economic sta-
tus (SES) while Level I ability has not; stated differently, there
will be no differences between the different SES children on Level
I ability but there will be significant differences on Level II
ability. (ii) The regression of Level I on Level II is not as great
in a low SES population compared to upper and middle SES children.
The inference from this is that one would expect a lower correlation
between Level I and Level IT abilities in low SES populations compared
to upper and middle SES populations. (iii) The third hypothesis was
concerned with the hierarchical relationship between (which is
necessary but not sufficient) Level I and Level II abilities.

For testing Level I ability the subjects were administered the
digit span memory test designed by Jensen himself; for assessing Level
IT ability, they were given the Lorge-Thorndike IQ Test. The results
of this study failed to provide support to Jensen's first hypothesis,
namely, that children from low and middle socio-economic groups differ
in Level IT ability but not in Level I. Despite 'highly significant'
differences between the 'Black' and 'White' children on both Level I
and Level II ability, Jensen seems somewhat reluctant to admit that
his own research has failed to provide evidence in support of one of
the key aspects of his theory. This is evident from Jensen's comment:-

"We see that although the white-black difference is highly

significant, both on the memory and on the intelligence

tests, the difference on the intelligence tests is more

than twice the difference on the memory test. It is thus

unclear whether this finding disproves or supports the

hypothesis." (Jensen, 1974a,p. 104)

The data was consistent with his second hypothesis. The third
hypothesis received only partial support in that in the case of the

non-verbal tests, only the hypothesis of hierarchical dependence of

level II upon Level I was confirmed., but not in the case of the



= A =
verbal test. Clearly, these results cannot be considered as providing
full support to Jensen's hypothesis of mental abilities. From these
findings it seems quite reasonable to predict that if a similar study
was conducted it would seem unlikely that the results would completely
be in line with Jensen's theory of mental abilities.

In yet another study Jensen (1975) was concerned to test his
hypothesis of two levels on black and white children, aged 5 to 12
years. The sample consisted of 669 white and 662 black children
randomly selected from 98 school districts in California. All the
subjects were administered the Wechsler Intelligence Scale for Children
(R) including the Forward and Backward Digit span subtests. Jensen
claims that the results were in line with his predicitions. Jensen
found that the Backward Digit span subtest, which he regards as a
measure of Level II ability (because more mental manipulation is required
than in the Forward Digit span subtest which is considered as a test
of Level I ability, because little transformation of the input is
required), was more highly correlated with IQ than the Forward Digit
span subtest. Jensen also found, as predicted, that the differences
in performance on Level I and Level II ability decreased with age. The
other hypothesis that was confirmed was that there would be greater
differences between whites and blacks in the Backward Digit span sub-
test compared to the Forward Digit span subtest. No significant
interaction of socio-economic status (independent of race) both with
Forward and Backward Digit span was found. Commenting on these
findings Jensen says:-

"Thus the theoretical prediction of a larger group differ-

ence in BDS than in FDS is substantiated for race, but

not for SES. It is beginning to appear that the Level I -

Level II theory may hold more strongly for race (i.e.

white-black) than for SES." (Jensen, 1975, p. 888)

This shows that in recent years, Jensen's views with regards to

the application of his theory to SES have been modified, because
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originally Jensen's hypotheses were cast in terms of socio-economic

status and left unclear as:-

"...to what degree the theory applied to SES and to race

(i.e. white vs. black) independently of one another."

(Jensen, 1975, p. 886)

More recently Jensen & Inouye (1980) tried to extend the hypothesis
of two level mental abilities to Oriental* Americans. In this study,
the authors compared Level I and Level II abilities of Oriental
(Chinese and Japanese), Black and White Americans. The sample consisted
of all the children from Grade 2 through to Grade 6 in a California
school, who were available at the time of testing. Tests given included
measures of intelligence, scholastic achievement and short-term memory.
These tests have been used by Jensen in his previous studies as well
where he had been concerned in determining Level I and Level II abilities
amongst different ethnic groups. The data was factor analysed and for
each grade, and within each ethnic group, two factors were identified
which Jensen & Inouye regard as representing Level I and Level II
abilities. As expected no significant differences were found between
Whites and Orientals on Level IT ability, but they differed on Level I
(Whites greater than Orientals). Orientals and Blacks did not differ
on Level I but on Level II (Orientals greater than Blacks). Whites and
Blacks differ both on Level I and Level II abilities (Whites greater
than Blacks). The difference between the Whites and Blacks on

Level II ability was slightly more than four times the difference

on Level I ability.

*¥ Note that Jensen uses the term 'Asian' rather than 'Oriental'
which has been substituted here to avoid confusion with the

definition given on page xvi.
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Jensen & Inouye also found that the overall mean loadings of the
various achievement tests used was only 0.22 on Level I ability whilst
0.85 on Level II ability. These results, the authors feel, provide
Support to Jensen's hypotheses of mental abilities. As these findings
are consistent at all grade levels, Jensen & Inouye consider that these
results should be generalisable to other Oriental-Americans, Whites and
Blacks. At this stage, the authors acknowledge their inability to
explain the obtained Oriental-American and Blacks' and Whites' differ-
ences on Level I ability (American-Orientals less than Whites; American-
Orientals greater thanBlacks). These findings cannot really be considered
as fully consistent with Jensen's formulations about Level I and Level
II ability. It is therefore doubtful whether Jensen's theory is
sufficiently robust and, if tried on other populations, would receive
partial or full support.

Jensen's theory receives additional support from Longstreth (1978)
who attempted to extend it to college students with the hope that it
might explain the:-

"...achievement differences between races in that age group."
(Longstreth, 1978, p. 290)

Like Jensen (1969), Longstreth too had observed that with the disadvant-
aged college students there was little correspondence between their IQ
and achievement scores and their performance "in certain situations'.
(Longstreth does not state under what circumstances this has been
observed.) In order to examine Jensen's hypothesis for college students,
Longstreth compared the performance of black (n = 20), Mexican American
(n = 31), "white" American (n = 85) and Oriental (n = 42) on multiple
choice exam, essay scores, true-false tests and on the Forward Digit
Span test (a subtest from the WISC-R (Wechsler, 1974)). Longstreth
found that black and Mexican-American students' scores were signifi-
cantly lower compared to white and Oriental students on multiple choice

exams. on essay, and on cognitive abilities test but there were no
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significant differences on the Forward Digit Span Test. On the
true-false test the means for Oriental and white Americans were
higher than the black students but not significantly different.
Interestingly, there were also statistically significant differences
in favour of white males as opposed to white females (F(1, 85) = 6.9,
p < .02). These differences are explained not in terms of Jensen's
theory (i.e. clearly it does not help to explain these differences)
but in terms of "selection", motivational and cognitive factors. It
could be argued that the other differences amongst the four racial groups
that have been observed and interpreted as consistent with Jensen's
thesis could have occurred due to those three factors as well. Further,
the inference drawn from the correlations amongst the test forms that
true-false type of testing is more akin to Level I ability than to
Level IT ability is not convincing. It would seem that when Longstreth's
results are examined critically they do not quite support his conclusion
that:-

"These results successfully extend Jensen's theory to the
college classroom." (Longstreth, 1978, p. 289)

In addition to Jensen's (and Longstreth's)studies other workers too
have tested his hypotheses of mental abilities. Green & Rohwer (1971)
examined Jensen's claim that Level I ability is equally distributed
across various SES groups while Level II ability is not. In order to
test this hypothesis Green & Rohwer randomly selected 60 fourth grade
black children of low SES, middle SES and low - middle SES; all were
administered a paired associate task, a digit span test and the Raven's
Coloured Progressive Matrices. In addition information was also
available with regard to their ability in reading, arithmetic, total
reading score on the Stanford Achievement Test and the Lorge-Thorndike
Intelligence Test. Of the three tasks administered (paired associate,

digit span, Raven's Matrices) SES related differences emerged on
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the latter two, whilst on the paired associate tasks the performance
of all SES groups was equivalent (only "neglibible" amount of SES
related variance was found). Inter-correlations among various
variables showed that paired associate tasks may be tapping an ability
which is quite different from other measures. The results obtained
for paired associate and the Raven's Matrices provide support to
Jensen's model (1969) provided one accepts that paired associate tasks
measure Level I abilities (EE. Rohwer et al., 1971). Peformance on the
digit span tasks was in direct contradiction to the model offered by
Jensen. The authors conclude that Jensen's model may hold for SES
differences in white populations but not in black populations; or it
is also possible that Jensen's model is not satisfactory.

Like Green & Rohwer, Rohwer et al. (1971) who tested the hypothesis
that the low achievement of low SES black children was on account
of their corresponding defficiencies in their ability to learn (cf.
Kee & Rohwer, 1973), came to the conclusion that Jensen's hypothesis
did not offer a "satisfactory explanation of population differences in
school achievement" (p. 12). In this study Rohwer et al. (1971) also
argue against Jensen's thesis that paired associate tasks are measures
of Level I and not Level II ability and in support of their contention
they report several studies which have demonstrated that these tasks
involve a considerable amount of manipulation of sensory input. The
evidence advanced by Stevenson (1972) would also suggest that Level I
and Level II tasks are not as independent of each other as Jensen
argues. Stevenson found correlations ranging from .38 to .56 between
measures of Level I and Level II abilities.

Clarke et al. (1967) and Clarke et al. (1969) have carried out a
series of studies involving pre-school children who were mainly from
low social class. These children were asked to perform sorting tasks

and in order to be able to do them correctly they had to employ super
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ordinate concepts. Their initial attempts (i.e. prior to any training)
showed that these children used no systematic strategy. However,
after these children had been trained on different materials where
they had to use a conceptual strategy, they were retested on the
initial tasks. The results showed that there was a marked improve-
ment in these children's later performance (i.e. after training).
From these findings the authors suggest that the biologically normal
child is essentially capable of using Level I and Level II strategies;
however of the two approaches the child is likely to use one which is
habitually preferred in his culture. This conclusion is in line with
much of the cross-cultural studies which have been referred to in the
Introduction and in this Chapter. The author's personal opinion based
on having experienced two cultures, one for nearly 26 years and the
other for nearly 17 years, is in accord with Clarke et al. (1967)
and Clarke et al. (1969). However, there are some other studies
which did not set out to test Jensen's hypotheses as such ( their
main concern was to examine the relationship between learning and
intelligence), but which nonetheless throw some light on them.
Consider the work of Woodrow (e.g. 1938 a, b, 1939 a, b, c¢,); although
it was done prior to Jensen propounding his theory, it may be consid-
ered as inconsistent with Jensen's theory. Contrary to what would be
expected from Jensen's theory, Woodrow found that the learning tasks
he used did not load on one factor only, although they were factorially
distinct from intelligence tests. Mackay & Vernon (1963) too, found

that:-

", ..learning measures tend to group under a number of
rather ill-defined factors, according to the type of
material and the conditions of learning and recall.

Some of these group factors do seem to relate to ability
factors, for example, verbal learning correlating more
highly with verbal ability: non verbal learning with
spatial ability ete." (p. 179)
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Stake (1961) also came to the conclusion that the various tasks

designed to measure learning ability did not form a general factor
like Spearman's g (or in other words did not load on factor which
according to Jensen's theory could be described as a measure of Level
I ability) but tended to be specific to a particular type of task
(cf. Mackay & Vernon, 1963). For instance, Stake used 12 learning
tasks on 240 children and when these tasks were factor analysed there
emerged four factors: two were memory task factors; one numerical task
learning factor and a concentration factor. Duncanson (1964) and Malmi
et al. (1979 and a study cited therein by Underwood et al.,1978) too
found that learning tasks do not load on one factor. Guilford (1967)
who, after a review of the literature came to the conclusion that
there are several types of learning ability and that these cannot be
encompassed under the umbrella of one general learning ability which is
common to all types of learning. Like Guilford's conclusion, Hegarty &
Lucas (1978) postulate that there are several types of learning tasks
and:-

"...competence at one does not guarantee competence at another.

The ability to master algebra does not entail the ability to

comprehend historical processes or to play the piano." (p. 46)
Like Guilford (1967) and Hegarty & Lucas (1978) Cronbach (1970), after
a survey of a considerable amount of literature pertaining to the
relationship between learning and intelligence, came to the conclusion
that learning is not unidimensional; some individuals could excel in

one type of learning task but could be poor on others, and vice versa.

Thus, the majority of work that has been considered which has
either direct or indirect bearing on the Levels theory, provide little
support to it. As a matter of fact some inconsistencies are present
even in Jensen's own findings as well. Despite all this, Jensen's
views seem quite influential: in line with his thinking, many teachers

in Britain appear to think that children from ethnic minority groups
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have low genetic potential notwithstanding that Jensen himself has
not studied them. Since Jensen's theory has very serious economic,
social and ethical implications, it is important that its generalis-
ability is tested on populations other thanthose hehas studied. Of all

the ethnic groups, for the present study, only Asian children settled

in Britain have been selected.

2.8 Hypotheses Related to Jensen's Theory of Mental Abilities

Consistent with Jensen's theory regarding Level I and Level IT ability
(Jensen, 1969; 1973; 1974 a; 1980) the present study would test the

following hypotheses.

Hypothesis 1: Tests of associative type of learning and short term
memory (i.e. Level I ability according to Jensen) would be orthogonal
to IQ tests (e.g. Raven's Matrices and Draw-a-Man) and Piaget based
tests which are also regarded by Jensen as measures of g (i.e. Level

IT ability according to Jensen). (But see page 53)

Hypothesis 2: There would be no real differences in the factorial
structure of English and Asian children on the subtests of the

proposed test battery and the two conventional IQ tests.

Hypothesis 3: There would be real differences between English and
Asian children on tests of Level II ability as measured by the Raven's

Matrices, Draw-a-Man Test and Piaget based tests.

Hypothesis 4:  There would be no real differences tetween English and
Asian children on tests of Level I ability as measured by the associa-
tive type of learning tests and a short term memory test.

Hypotheses 2, 3 and I would have a bearing on the "culture fairness"
of the proposed test battery for English and Asian children (see Jensen

1974 a: 1980 a; 1980 b).
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The second aim of the study was to contruct a test battery for
Asian children. More specifically:
I; To design a battery of tests suitable for use with 6 to 93 year old
Asian children (hopefully it should be equally useful for other children).
with the following main characteristics:-
(a) That it is capable of discriminating the bottom 5% of
the population in order to enable psychologists to assign
children, particularly those referred for mild and severe
learning difficulties, to appropriate educational facili-
ties, e.g. ESN-M, ESN-S, or for children with learning
difficulties or for additional remedial help.
(b) That it is minimally dependent upon language.
(¢) That it can be used for assessing the child's learning
efficiency so that this information can be used for
advising the teacher about the teaching effort the child
is likely to require in order to grasp new concepts or
skills.
(d) That it can provide information about the child's level
of cognitive functioning within the Piagetian framework
so that the information obtained can be used for the
planning of curriculum which is appropriate to the
child's level of cognitive development (the age range
covered for this purpose would be approximately three and
a half years to about eight years.
2. To study the proposed battery's predictive validity empirically by
instituting a small longitudinal study with a view to comparing it with
conventional assessment procedures.
3. To include a small number of children in the present study who

are already in ESN-M schools so that their performance can be compared
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with the main sample in order to provide evidence on the construct
related validity of the proposed bBattery.
4. To compare the predictive validity of the proposed test battery
with IQ tests (e.g. Raven's Matrices and Draw-a-Man Test) and the
teacher's rating of children's academic ability and potential.
5. To compare the performance of indigenous, Asian and comparable

Indian children (a small sample to be tested in India) on the proposed

battery and IQ tests.

Note continued from P.51

However, although Jensen appears to state that Level I and Level II
abilities should be orthogonal (i.e. uncorrelated) he also claims a
hierarchical relationship between Levels I and II - (see page 40)
which implies that the levels cannot be independent but must be
correlated. The interpretation of Jensen taken here is thus open
to question, but is consistent with that made by other reseachers

e.g. Stevenson (1972).
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CHAPTER 3

RATIONALE BEHIND THE PILOT VERSION OF THE

LEARNING EFFICIENCY TEST BATTERY
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3.1. Introduction

It was decided to include the following subtests in a pilot version

of the Learning Efficiency Test Battery (LETB):-

A Piaget based
(1) Seriation A
(ii) Seriation B
(iii) Serial Correspondence

(iv)  Ordinal Correspondence

B Based on association learning principles
(v) Paired Association
C Based on short term memory

(vi) Visual Sequential Short Term Memory Test (VSMT)

D  Based on Haynes (1971), Hegarty (1977) and Hegarty & Lucas (1978)

(vii) Logic Blocks

(viii) Number Tests
The theoretical basis and rationale for selecting each subtest or group
of subtests for inclusion in the pilot version will now be discussed
in turn.

In the development of the LETB a number of principles were taken
into consideration, which will be described shortly. The genesis of
these principles is from personal experience of assessing both indigen-
ous and ethnic minority children for several years employing a wide
variety of psychological tests, first hand knowledge of the child
rearing and raising practices in Asian homes, and also the insights
gained by several experienced workers in the field of assessing
children from non-Western cultures (Berry, 1966; Hudson, 1967: Irvine,

1966; Jahoda, 1980; Schwarz, 1961; Vernon, 1969; Winter, 1963; Wober,

1967).
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3.2 Principles

1.  The presentation method should be such that the administration of
the LETB should require only a minimal use of the English language
either on the part of the Examiner or the child. This is because
sometimes one has to assess a child who has little or no knowledge

of the language.

24 The battery should include a variety of tests in order to sample

a diverse range of mental processes, similar to the ones required in

a classroom learning situation. It is often recommended that when
testing children from minority groups, one should attempt to assess

a wide range of cognitive functioning rather than relying on a single
test or an extremely small number of tests (Anastasi, 1961; Davis,
1971; Jensen, 1970). The sampling of cognitive abilities is especially
important in order to discover the strengths and weaknesses of children

of educationally disadvantaged backgrounds (Jensen, 1970).

3. As far as it is possible to determine, the Battery should not
attempt to assess any functions or processes which might be dependent
upon or confounded by the child's previous learning. On the other
hand, the Battery should be able to provide some objective evidence
about the child's ability to learn new tasks which, it is assumed,
have not been encountered before, this information would be an
indication of the child's learning efficiency. The learning tasks
should be based on those learning principles which can account for a

substantial amount of learning, possibly across various cultures.

4. The Battery should be able to yield some information about the
child's level of mental processes embedded in some theory so as to

permit interpretation of his performance within that model.
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5. Qualitative and quantitive information obtained from the admini-
stration of the Learning Efficiency Test Battery should be able to
assist in determining future educational needs, in predicting perform-

ance in basic subjects and in curriculum planning.

6. The LETB should be able to discriminate approximately the bottom
5% of the population. Therefore the Battery should not include tasks
which assess higher order mental processes, e.g. rule learning. The
assessment of such processes would be appropriate if the Battery

were designed to identify "high flyers" of the population and not the

bottom 5%.

7. The test items should be such that they least resemble tasks which
children often encounter in the classroom. It was thought that if the
test items were similar to tasks performed in the classroom this might

adversely affect the performance of children with a history of failure.

8. The other factor that received due importance was that the Battery
should not be heavily dependent on items whose presentation rests on
visually complex two-dimensional material, because many Asian children
during their early developmental years are not sufficiently exposed

to such materials, as compared to their Western counterparts. Hebb has
marshalled impressive evidence which clearly emphasises that "perc-
eption is affected by past experience'" (Hebb, 1949, p. 111). In view
of this Ferguson (1954) maintains that in a normal child "the limits

of learning in many perceptual tasks may be reached at a fairly early
age"(p. 137). The implication is not that lack of sufficient
experience with two dimensional materials is peculiar to Asian children
only; this would apply to some English children too, particularly those
whose parents belong to the lower-socio-economic group and maybe

indifferent to their child's proper development or do not know how
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best to help him. Whatever the case may be, such children end up

being at a disadvantage when they are required to pick out, abstract,
identify, integrate or analyse information from a two dimensional visually
complex material. (cf. Ghuman, 1975; Hilgard & Atkinson, 1967: Oleron,

1977; Price-Williams, 1969; Vernon, 1969; Wadsworth, 1978).

9. As far as possible objects, materials or toys should not be used

which may be favoured in one culture.

10. Yet another factor that was taken into consideration was that

the test items should not be too much dependent on colours. Many

Asian families, as far as experience goes, place little emphasis in
teaching colours to their young children. In the author's professional
contact with many schools he has often heard from headteachers that many

Asian children when they come to school do not know the names of colours.

11. No subtest in the battery should be timed. At the same time it
should not take an excessive time to administer because a test battery
which took an inordinate amount of time to give would not really be

practical.

12. 1In the light of Haynes' (1971) experience, in the development of
the proposed LETB every attempt will be made to ensure that its
administration is based on a model which encourages the active partici-
pation of the child, in order to maintain his interest and motivation
in a situation where verbal communication with a non-English speaking

child is likely to be extremely limited.

13. Ease of administration, portability and the cost of materials were
not overlooked either.
This obviously is a formidable and very constraining list of

principles to be taken into consideration in designing a new test
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battery. Nevertheless, they were deemed important. As far as the
author's knowledge of existing tests goes, there would appear hardly
any tests which can stand up to these principles. It was assumed that
if a Battery could be developed which did not infringe any of the above
principles, it would be highly likely that the developed Battery would
not discriminate unfavourably either the English or Asian child. By
bearing the above principles in mind, it can be reasonably argued that
any of the well-recognised factors which might be a crucial source of
variance in the performance of Asian and English children on the

available tests has been controlled.

3.3. Search for the Content for the LET Battery

In the search for suitable content for the LETB it was deemed essential
that any items or subtests designed or adapted for the Battery, should
not be incongruent with the principles which have been stated above, the
key aims of the study (the details of which have been given on pages 52-53
and the test administration model which has been specially developed

(see pages 86 to 88) to meet the needs of the present investigation.
First of all many of the commonly used IQ tests were critically examined

to assess their suitability for the Battery.

3.4 Evaluation of the IQ Tests for Adaptation

In the previous Chapters, references have been made to the fact that
the existing IQ tests, for various reasons, are not appropriate measures
for children from ethnic groups. Criticisms have been voiced against
tests like the WISC-R in that they assess the products of previous
learning and thus penalise children from different cultural backgrounds
and experiences (Cole, 1975; Haywood et al., 1975; see also Sattler,
1974). Lesser et al.(1973) also criticize IQ tests on the grounds

that they do not assess a wide range of mental functioning: and are too
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heavily saturated with verbal items, and thus cannot be regarded as

fair to certain sections in our populations. Lesser et al. state:-

"A score based on a test that is heavily loaded with one

factor can tell little about the quality and quantity

of the various talents that an individual has."

(Lesser et al., 1973, p. 281)

At a more general level IQ tests have also come under attack on the
grounds that information about the child's IQ is hardly an aid in
designing a curriculum appropriate to the child's developmental level.
This limitation of IQ tests has received considerable attention these
days as the demands from test results have changed. Tests must now be
useful in planning educational programmes rather than just being tools
of prediction or identifying which children needed special education
and which would benefit from receiving education in the mainstream of
education. Despite the fact that one needs tests to perform different
functions, it seems that they still:-

"...continue the tradition of identifying particular

symptoms of learning disability or inexperience and then

using this information for classification and differential

assignment. There is little empirically derived and

conceptually understood relationship between test score
information and specific instructional activity."

(Glaser, 1981, pages 92L4-25)

Glaser does not make it clear in his article whether he recommends
that future tests should abandon the role of prediction and should
mainly serve as agents of curriculum planning. It seems that both are
important functions and tests are needed which can fulfil both these
roles and therefore meet the changing demands.

Carroll & Horn (1981) (see also McReynolds, 1982) among several
other limitations of IQ tests also point out that:-

"The IQ for one individual can be based on a combination

of high and low scores for component abilities that is

different from the combination for the same IQ for

another individual, and there is insufficient evidence

that such combinations have the same implications in
particular applications." (p. 1017)
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If the available tests are not suitable, can they not be adapted
to meet the assessment needs of ethnic minority children? Later in
this Section, references will be made to some evidence which suggests
that items or subtests from existing IQ tests cannot satisfactorily be
adapted to meet the assessment and other needs of these children.

This will be followed by a discussion of the reasons for turning to
Piagetian tasks for inclusion in the LET Battery.

Haynes (1971) prior to devising her own test battery of The
Learning Ability Tests, tried to adapt some of the existing IQ tests
(e.g. NFER Non-Verbal Test, the Moray House Picture Test, Raven's
Matrices, items from the Nebraska and Snijders-Ooman tests and so on),
but abandoned the idea for several reasons which included: difficulty
in conveying to the child the requirements of the test; some children
were either unable to write or draw their responses; children found
some of the test items boring where they had passively to observe
demonstrations and so on.

Jensen (1961) also indicated that the translation of an IQ test
into the language of a minority group does not necessarily improve the
general performance of that group on that test. For instance, Jensen
reports several studies which found that the Mexican-American's average
score on the Stanford Binet tended to cluster around 80. If bilingual
Mexican-Americans were administered the Stanford Binet translated into
Spanish, it still did not make significant differences in their
performance.

Moreover, if most IQ tests are examined in the light of the
principles and aims of the study it would seem that the majority of
IQ tests tend to violate them. For illustration, take one of the
most commonly used IQ tests, the WISC-R (1974). Both the Verbal and
Performance Scales are totally dependent upon language. All the

Performance subtests are timed: they require complex manipulation
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of the stimuli presented visually. Some of these criticisms would be

valid for the recently devised British Ability Scales (Elliot et al..

1977) as well.

As many of these shortcomings would apply to most IQ tests, and
some to "culture free" or "culture fair" tests (for details see
Anastasi, 1976; Jensen, 1980 b; Thorndike & Hagen, 1969) and to
the learning ability tests (described by Hegarty & Lucas, 1978), it was,
therefore, decided that for the development of the proposed LET Battery
the author should look further afield rather than trying to model it on
some of the existing tests. By so doing, it was assumed, the LET
Battery would not suffer from the weaknesses often found in traditional
IQ and culture fair or free tests when using them on children from
ethnic minority groups. Furthermore, it would not be at logger-heads
with any of the key aims, principles and the model for administration

of the LET Battery.

3.5 Piaget Based Tests

3.5.1 Critical Examination of Piagetian Cognitive Tasks

For nearly two decades now many notable writers have employed Piaget's
cognitive tasks for designing standardised tests. It was therefore
decided to review some of his experiments also, for possible inclusion
in the LET Battery especially as there seemed little evidence which
suggested that, like IQ tests, they had been tried on Asian children
and found unsuitable.

Although the literature on comparative studies of Asian and
European children's performance on Piagetian tasks is rather sparse,
Piagetian theory has inspired a vast amount of cross-cultural research
(Berry & Dasen, 1974; Dasen & Heron, 1981 who in their chapter on

"Cross-Cultural Tests of Piaget's Theory" refer to nearly 20 reviews
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and books of readings concerned with the cross-cultural aspects of
Piaget's theory; Modgil & Modgil, 1976, Vol. 8). A reasonably non-
controversial conclusion from the literature on Piaget based cross-
cultural research would seem to be that children from societies quite
different from highly technological Western societies go through the same
sequence of stages of intellectual development as postulated by Piaget.
There is, however, less unanimity in opinion with regards to the ages at
which children from cultures other than Western attain these stages
(Bruner et al., 1966; Vernon, 1969; Wadsworth, 1978 see also Dasen & Heron,
1981). Piaget (1971) would seem to be aware of this as is evident from
his following statement:-

"In some social environments the stages are accelerated,

whereas in others they are more or less systematically

retarded. This differential development shows that

stages are not purely a question of the maturation of

the nervous system but are dependent upon interaction

with the social environment and with experience in

general. The order, however, remains constant." (p. 7)

According to current literature, although Piaget's tasks cannot
be considered as completely culture-free, they are less sensitive to
cultural differences than traditional tests. In this connection
Wadsworth observes Piaget's cognitive tasks:-

n_..are less affected by cultural differences than others...

Comparisons of children in schools is less likely to be

influenced by cultural or class differences using Piagetian
measures than by using standardised tests." (Wadsworth, 1978

p. 230)
Yet another advantage of Piagetian tasks is that performance on them
is not influenced either by the socio-economic status or amount of
schooling so long as the tasks are not too dependent upon the quality
of verbal responding (Wadsworth, 1978)

Flavell (1963) in the early sixties commenting upon the potential

of using Piaget's experiments for using test purposes wrote:-
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"Piaget himself has never bent his talents towards

making standardised tests out of the innumerable

gognitive tasks he has created during his profess-

ional lifetime. But such an endeavour would surely

be a logical extension of his work, and there is

some activity in this direction, both in Geneva

and elsewhere." (p. 361)

Flavell then describes the test-construction effort of several research
workers, including Vinh-Bang, Barbel Inhelder, Pinard, Woodward, Lovell
& Slater, Lunzer, Bibace & Reiff and Scheerer, and reviews the bulk

of the literature concerning Piaget's theory and test development
between 1950 and 1960. Flavell (1963) concludes the section on the
"test development'" by saying:-

"...positive findings here make one optimistic about the

test construction potentialities of his [Piaget's]

research." (p. 364)

More recent literature concerned with the standardisation of
Piaget based tests have been reviewed by Modgil & Modgil (1976,Vol U,see
also Ceri, 1977) which lends enough support to the fact that standard-
ised tests could be developed from Piaget's theory of cognitive
development. Piaget's theory of mental development is essentially
based on the basic biological processes of accommodation and
assimilation which can be witnessed throughout animal evolution and
it seeks to explain the child's understanding of the world around him.
Piaget has argued that all children go through a set of qualitatively
different but invariant sequence of stages, the attainment of one stage
being dependent upon the completion of the prior stages. The main
stages of mental development advanced by Piaget are: sensorimotor,
pre-operational and ego-centric, concrete and finally formal
operations. Piaget's biological:-

"_..interpretation, in terms of action schemes, assimilation

and accommodation, is radically different from theories

which account for development by associative or conditioning

mechanisms. The latter are essentially based on links

between events and objects., imposed on the subject by his
external environment, whereas Piaget regards the subject
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as interacting with his enviromment, integrating new

elements into already existing structures and gradually

elaborating new structures! (Inhelder et al., 1974,

p. 3) T
This clearly is not as detailed a sketch of Piaget's theory as it
deserves, but perhaps detailed enough for the purposes of the present
enquiry. Piaget's theory since the late fifties has inspired a
tremendous amount of research activity, and in recent years excellent
reviews of these researches have become available. (See Dasen &
Heron, 1981 who refer to numerous reviews; Lunzer, 1973; Modgil, 1974:
Modgil & Modgil, 1976, Vol. I to VIII, 1980.)

A review of some of the representative literature supported the
idea that many of the Piaget based tests had the potential to predict
the child's future academic success in the basic subjects; were well
suited for clinical work; shared important features with criterion
referenced testing; could assist in determining future educational
needs; could aid in curriculum planning (see Elliot, 1981 who refers
to several projects where Piaget's theory has been the basis for
curriculum design; Lunzer, 1973; Lunzer & Dolan, 1977; for a
comprehensive review of the literature see Modgil, 1974; Modgil &
Modgil, 1976, Vol 4; Modgil & Modgil, 1980; Schwebel & Raph, 1974).
According to Hathaway & Hathaway - Theunissen (1974), Piagetian
tasks assess areas of mental functioning which are of great importance
to educators and clinicians - and the children they serve - but more
importantly, they are areas which are not satisfactorily tested by
prevalent psychometric procedures. The foregoing discussion would
clearly suggest that the potential of Piaget based tests appeared
in line with some of the key aims of the present research, particularly

those concerned with the development of the LET Battery.
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3.5.2 Need to Adapt Piagetian Tasks

However, a large majority of the tests as they have been developed or
used in their author's researches could not be incorporated in the

LET Battery without any adaptations. The reason for this is that most
of them are dependent on the use of language, both on the part of the
child and the examiner. If any Piagetian cognitive tasks selected for
inclusion in the LETB had relied heavily upon the use of language, this
would then have defeated one of the crucial aims of the proposed LET
Battery; i.e. the Battery should be only minimally dependent upon
language so that it can be used for children with little or no
familiarity with the English language.

Yet another reason for departing from the Piagetian clinical inter-
view technique which relies so heavily on language was that some
studies have demonstrated that when a child fails a Piagetian task, it
is difficult to decide whether the child's failure to perform the
task is due to the relative contributions of cognitive or linguistic
deficiences (Clarke, 1973 a, b; Donaldson & Wales, 1970; Lawson et al.,
1974; Townsend, 1974).

The main thrust of the argument in these studies is that children
between the ages of three to six years experience difficulty in under-
standing such relational concepts as more, longer, less, same, big,
bigger, small and little. Furthermore, these children as well as
betraying poor comprehension of the relational terminology, also show
confusion about words which are related to length (e.g. longer) and
number (e.g. more), (Donaldson & Balfour, 1968; Lawson et al.,1974).
Siegel (1977) found that young children, 3 - 4 years old, were
capable of finding solutions to a class inclusion problem when the
language employed by these authors was less confusing compared to the

type of language used in traditional tasks. For instance, when
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presented with an array of two kinds of candy, smarties and jelly
beans (more smarties than jelly beans), instead of posing the
question in the more traditional way, "are there more smarties or
more jellies", these 3 - 4 year old children were asked whether
they would rather eat the candy or the smarties. Siegal
claimsthat it was as a result of removing the linguistic confusion
from the way the questions were formulated that these young children
were capable of solving the class inclusion problem; a cognitive task
which according to Inhelder & Piaget (1964), the majority of children
are unable to solve until they reach the age of around 7 years (cited
in Siegel & Brainerd, 1978).

Thus these studies would seem to indicate that any observed
differences in children's level of cognitive functioning may well be a
reflection of differences in their linguistic ability. Commenting upon
this issue, Siegel concludes:-

"...this correlation between language use and problem solution

makes it difficult to draw conclusions about cognitive

processes when they are assessed by linguistic methods".

(Siegel, 1978, pages 45 - 46)

As a result of the counfounding effect of language on Piagetian
tasks, some researchers (e.g. Braine, 1999, 1962; Siegel 1978) have
argued: -

", ..for a non-verbal approach, both on the basis of the

assumptions of the Piagetian theory and on empirical

demonstration of the lack of relationship between

language and thought in the young child". (Siegel op.cit.

p. 55)

Although the evidence is by no means fully consistent or clearly
conclusive (Siegel, 1978; see also Elliot & Donaldson, 1981; Sinclair, .
1981), there is, however, sufficient evidence available which provides
some justification for not depending upon language in the administration
and in eliciting answers from the child. For instance, Miller (1976)

in a recent review of the literature has concluded that performance on

adapted Piagetian tasks which are only minimally depended upon language



(i.e. non-verbal) is not sigrificantly different from performance on
traditional Piagetian tasks.
Some critics may be tempted to call the non-verbal Piagetian
tasks merely "perceptual", i.e. successful completion of these tasks
is mainly dependent upon perceptual cues and not on cognitive structures.
Yet Gibson (1969) has argued, quite rightly, that there is an intimate
relationship between perceptual processes and the ability which requires
extracting information from the environment, perceiving distinctive
features, concept formation and transfer, and that "higher-order
structures" represent an extension, perhaps not clearly distinct, of the
development of these perceptual processes.
Barnette & Adams in an unpublished study (no date, cited in
Copeland, 1979) which involved 40 first grade children found that:-
"The test of ordering the sticks might be criticised on the
grounds that the child's failure could be caused by a visual
perception problem. I thought the same thing at first because
of the small difference between the sticks. In conducting the
test, however, it was obvious that the children who were
successful were using the operations as described by Piaget.
They paid attention to both the stick before and stick after
the one they were working with. The ones who failed only made
sure that the stick was taller than the preceding one or shorter
than the following stick. It was obvious that they were only
concerned with one aspect of the operation. The problem was
not visual. They could see a difference in height between the
sticks. What they didn't do was to make sure that the stick
was taller than the preceding one and, at the same time, shorter
than the following one." (pages 93 - 94)
Also,non-verbal Piagetian tasks would seem quite appropriate to assess
cognitive processes because Piaget himself has advanced the view that
mental processes emerge and develop independently of language and the latter
is not instrumental in the emergence of cognitive structures (see
Sinclair, 1981). In addition to being consistent with the Piagetian
theory, non-verbal tasks not only would circumvent the confounding
effect of the language, but would also provide, perhaps, more objective
information about the child's level of competence in that concept.

Perhaps the over-riding point to bear in mind in presenting Piagetian

tasks non-verbally is that the critical features of these tasks should



u 69 =

be retained.
3.5.3 Validity of Piaget's Claims

In the previous section while discussing the effects of language in
performing Piagetian tasks, there was some implication that
possibly some of his tasks could be performed by children younger than
Piaget had propounded if some of the parameters of the tasks were
changed. Because this issue is quite central to Piaget's theory - and
has relevance to the tasks selected for the present enquiry - this will
be dealt with in the succeeding pages at some length. Some salient
studies will be described which have attempted to challenge the validity
of Piaget's findings followed by an evaluation of the whole issue.
During the last decade or so several researchers (e.g. Bryant, 1974;
Bryant & Trabasso, 1971; Donaldson, 1978; Borke, Ennis, Cornell, Odom,
Moore, Harris & Siegel cited in Siegel & Brainerd, 1978) have started
to question the validity of some of Piaget's findings. For instance,
Piaget et al. (1960) claim that five to seven year old children do not
seem to understand the concept of transitivity, i.e. A>B and B>C, there-
fore A>C. Piaget and his associates (Piaget, Inhelder & Szeminska, 1960)
have tried to provide support to their claim by what they describe as
'transitivity' experiments. These transitivity experiments involve
either different weights or different sizes and are based on three
separate stages. During stage one, the child observes the examiner
comparing quantities A and B. During the second stage, usually B is
then compared to C. In the final stage, the child is asked
the relation between A and C, a comparison which he had not directly
observed, and thus the examiner assesses the child's ability to draw a
logical inference. Piaget et al. (1960; see also Youniss & Furth, 1973)
have shown that it was after the age of 7 years that children were able

to make deductive transitive inferences. From these findings Piaget
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concludes that first of all children have to understand the logical
principle (this usually happens when a child is between 7 - 9 years
old) followed by complete familiarity with this principle prior to
allowing it to influence their perceptual Jjudgements.

Bryant (1974) has challenged! Piaget's position on transitivity
(although he concedes that "...not withstanding this kind of disagreement,
Piaget's idea of linking inferences and external frameworks as a vehicle
for percpetual judgements is an important one..." p. 8) and claims that
quite young children can make transitive inferences and are far more
influenced by the external frameworks than the older children and adults.

Bryant & Trabasso (1971) carried out an experiment to determine
whether four, five and six year old children were capable of making
deductive transitive inferences. The experiment has two phases:
training and assessment. At the time of training Bryant & Trabasso
ensured that the children learnt or remembered the four initial
direct comparisons: A>B, B>C, C>D, D>E. At the time of testing, the
focus was to ensure whether the child remembered these initial compari-
sons and to determine if he could also combine them inferentially. The
results showed that the four, five and six year old children were able
to make transitive inferences, provided they could remember the infor-
mation which they had to combine. The authors claim that they have
obtained consistent results when these experiments have been replicated
several times "...in many other versions of the same experimental
design." (Bryant, 1974, p. 45).

In the above experiment there is a significant departure from
the Piagetian way of presenting the task to the child: the original
experiments did not include any training period. Bryant & Trabasso
incorporated this training phase because they argued that the reason

young children failed to make the deductive inference was not because
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of their lack of ability to do so; it could very well be due to
the memory factor. In the words of Bryant (1974):-

"The trouble with this assumption is that failures

may well be caused by other factors than an inability

to make inferences. An alternative possibility is

that they could be due to lapses in memory. The

transivity problem is a successive one, and this

involves memory." (p. 42)

Other workers who have also tried to demonstrate that some Piag-
etian tasks can be performed by younger children than Piaget claims
are, Borke, Ennis, Cornell, Odom, Moore, Harris & Siegel (cited in
Siegel & Brainerd, 1978) and Donaldson, 1978. Is Piaget's theory
seriously challeneged by studies which claim to demonstrate that many
cognitive tasks are within the competence of much younger children than
he claims?

In evaluating these studies, first of all, it should be remembered
as Bryant (1982) points out, that there are as many studies which
support Piaget's findings as contradict (e.g. for a comprehensive
review see Modgil, 1974, 1980). More importantly if a child can
perform a particular cognitive tasks at a different age level than
Piaget's theory propounds, it is quite possible, that it may represent
a different skill or different mental processes (cf. Anastasi, 1976;
Winer , 1980). Along with this, it is also worth remembering, as
Lunzer (1981) quite rightly points out, that these critical studies
are contradictory to the Genevan findings only when the original cond-
itions have been changed; but when the original experiments are replic-
ated without introducing any changes, more often than not, they are
in line with Piaget's findings. On this issue Sinclair's (1981) view
is also quite instructive:-

"Results of the kind discussed by Elliot & Donaldson (referring

to their critical findings) may clarify certain points, bring

to light aspects of child development not discussed by Piaget

and his co-workers, and useful information (generally of a

more psychological than epistemological nature), but they are
not in contradiction with the theory." (p. 180)
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It would therefore seem that although attempts have been made to
challenge Piaget's theory it is still robust. Despite some evidence
which contradicts some of Piaget's claims, a large body of evidence
Suggests that there was sufficient justification for adapting some
of Piaget's experiments to include in the LET Battery. However, one
problem still remained. Of the innumerable experiments which Piaget
had devised, which experiments should be incorporated in the Battery?

This issue is taken up in the next section.
3.5.4 Selection of Piagetian Tasks

As is well known Piaget has devised very ingeneous experiments many of
which are quite suitable for the age range under consideration. Of
the several tasks that Piaget has devised, it was decided to favour
Seriation, Serial Correspondence and Ordinal Correspondence (Piaget,

1952; Inhelder & Piaget, 1964).

(1) Seriation: According to Inhelder & Piaget (1964), it is one of
the fundamental developments in mental operations and consists of a
chain of "asymmetrical", "connex" relations. The ability to seriate
"operationally" does not develop before the age of 7 or 8 years.
Essentially the task assesses the child's ability to order 10 elements
according to increasing or decreasing size. The test material should
be presented in such a way that the child must engage in active
exploration of the material to enable him to find differences in length
and to order the elements according to their size (Piaget, 1952;
Inhelder & Piaget, 1964).

There are three main stages in the acquisition of seriation:
ia) No attempt at seriation; ib) Small unco-ordinated series;
ii) Success by trial and error; iii) Success with operational method

(Piaget, 1952; Inhelder & Piaget, 1964).
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1i) Serial and Ordinal Correspondence: Serial correspondence refers to
double seriation. The requirement of the task is to seriate two sets
of elements from shortest to longest in such a way that the shortest
element of one set corresponds with the shortest element of the
second set and so on. Piaget (1952; Inhelder & Piaget, 1964) maintains
that the difficulty level of seriation and serial correspondence is more
or less the same. Piaget found that children who could do seriation
could also do serial correspondence.

In the development of this concept, children go through stages of
understanding which are analogous to those for seriation. In other
words between the ages of U4 - 5 years (stage 1) the serial ordering is
haphazard. Around 5 - 6 years (stage 2) the arrangement is mainly by
trial and error (no percpetual method). It is during stage 3 (around 7
years) that children employ the operational method to solve the problem.
At this stage, rather than attempting to correspond two or three
elements at a time (Stage 2) children can make the direct correspondence;
i.e. they can select the biggest element from the one set of materials
and can match with the biggest element of the other set and so on.

The chief difference between the serial and ordinal correspondence
is that in the latter in order to demonstrate full understanding of this
concept the child should be able to match the ordinal position of one
element of one set with the similar ordinal position of the element in
the second set of objects and so on. The objects in the first set are
not arranged in their order of magnitude.

This would appear to be a slightly more difficult task than seriation
and serial correspondence. The child passes through the same stages
(little or no understanding, trial and error, and full understanding) as
with seriation and serial correspondence, prior to demonstrating
operational understanding of this concept. It would be quite pertinent

to question why these tasks were favoured against experiments like
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conservation of weight or volume; or why, for that matter, these
experiments were not included? By the inclusion of additional tasks
it would have been possible to obtain more information about the child's
level of cognitive functioning and since it is often recommended that
when testing children from minority groups, one should attempt to assess
a wide range of cognitive functioning rather than relying on a single
test or an extremely small number of tests (Anastasi, 1961; Davis, 1971;
Jensen, 1970).

On the one hand these are pertinent objections; on the other hand,
if these objections were to be examined in the light of some of the
principles that have been mentioned above it becomes clear that it was
not possible to include these and some other tasks on the following
grounds. For instance, it is difficult to imagine how the conservation
of volume or weight can be adapted and presented to the child without
using some language. Resorting to using language would have meant
infringing one of the key aims of the Battery, namely, it should only be
minimally dependent upon language. Also, if more tasks had been added
to the Battery, this would also mean that it would take more time to
test. (As it stands, it takes nearly an hour and a half to give the
whole LET Battery.) As has already been noted -and personal experience
confirms - practising psychologists tend to shy away from test batteries
which take too much time to administer. Since the present project was
conceived to meet a real need, making the Battery too time consuming to
administer would have meant that it would have fewer chances of being
used - thus it would have failed to meet one of the essential purposes
of this study. Above all, many Piagetian tasks (e.g. Conservation of
length, number, seriation, multiple seriation, linear and circular order
and so on), do tend to correlate with each other and when factor analysed

tend to have significant loadings on the same factor (Lunzer & Dolan,

1977) -
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Therefore it is reasonable to speculate that besides the reasons
mentioned above, further addition of Piagetian based measures would
not have been of any substantial value in providing extra information
about the child's mental processes.

In summary, then, the reasons for the inclusion of Seriation and
Serial Correspondence and Ordinal Correspondence only and not any
other Piaget based cognitive tasks in the LET Battery, are that they
are compatible with the aims of the study, do not infringe the
principles, serve practical needs, and do not make the Battery too

time consuming to administer.

3.6 Test Based on Associative Learning Principles

In addition to Piaget based tests, it was also decided to develop one
learning test and a short term memory test. With the addition of

these two types of assessment instruments, the expectation was that the
LET Battery should be able to yield information about a reasonably wide
range of mental functioning within the given amount of time (see Anastasi,
1961; Davis, 1971; Jensen, 1970). Above all, there are hardly any
batteries available for this age range which provide information,
particularly about the child's learning efficiency.

It has already been noted in the Introduction and elsewhere, that
on account of current awareness about the limitations of IQ tests,
especially in relation to their use on ethnic minority group children
(Cole, 1975; Haywood et al.,1975; Hegarty, 1977; Lambert et al., 1974;
McReynolds, 1982; McLoughton & Koh, 1982), several workers (Budoff, 1973;
Haynes, 1971; Haywood et al., 1975;: Hegarty & Lucas, 1978) have advanced
the notion of the assessment of learning potential. By assessing the
child's learning ability, as has been observed earlier, it should be

possible to overcome some of the commonly associated criticisms of IQ,
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besides being able to provide information about the child's learning
efficiency - an important variable related to the child's academic
attainments in school (Haynes, 1971; Hegarty & Lucas, 1978).

There is little need to go into any further details of justi-
fying the need for assessing the child's learning efficiency because
this has already been dealt with previously. However, it is apposite
to reiterate here that in designing the learning tests, as in the
case of Piaget based tests, due consideration was given to the fact
that the tests developed should be consistent with some of the aims
of the study, be congruent with the principles, the test administration
model, and based in some well established theory.

With these factors in mind, a survey of the major learning theories
(Hilgard & Bower, 1975; Hill, 1980) and of the basia forms of learning
model propounded by Gagne (1977) was undertaken. As a consequence of
this review, it was decided to develop a learning test rooted in the
principles of associative learning rather than in any other learning
model. The rationale behind this choice will become clear in the
ensuing pages.

Associative learning is a fundamental kind of learning and it
involves establishing new connections or associations between events
in the environment (Hilgard et al., 1979). Historically speaking,
the interest in associative learning is not of recent origin - in fact,
this line of thinking dates back to the ancient Greeks, especially to
Aristotle. Aristotle attempted to explain the psychological processes
which were the basis of associative learning. They were: similarity,
contrast and contiguity. Aristotle theorized how:-

"One idea would be followed by another which was

similar or contrasting, or which had been present

together with it in one's past experience."
(Woodworth & Schlosberg, 1954, p. 43)
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Later on, these principles of association - similarity, contrast and
contiguity - were adopted by the British School of Association Psycholo-
gists, and described as "Laws of Association", and the subject received
considerable attention from them. The British Empiricists, then,

used the "Laws" to explain the basis of all our knowledge. The knowledge
is acquired through the principles of similarity, contrast and contiguity.
It is ironical that the root of the bulk of present day "theory of
conditioned responses'" should be in the "arm chair psychology" which was
not supported by any empirical evidence but developed as a result of:-

"Careful scrutiny by each philosopher of his own
experience." (Woodworth & Schlosberg, 1954, p. 49)

The credit of bestowing scientific credibility to "arm chair psychology"
goes to such eminent workers as Galton, Wundt and Trautcholdt. They
carried out the first experiments which were concerned with the role
of associations in thinking and memory (Woodworth & Schlosberg, 1954).
Although the experimental work of Galton, Wundt and Trautcholdt
is deemed original and significant, it suffered from two serious weak-
nesses. One, their experiments were confounded by the subjects' prior
learnt associations. For instance, in free association experiments
when the subject was presented with the stimulus word, he was free to give
a response that he felt went with it, e.g. knife- fork; cup - saucer.
The second confounding effect - that is, if we were to use the
experimental model as it was originally used without any adaptation -
would be the reliance on language. Invariably, both the stimulus and
the response tended to be of a verbal nature. In earlier experiments,
the subject might have been asked to give rapidly a string of words
(response) that went with the stimulus word say, shoe or cake.
Ebbinghaus, however, overcame the first limitation (i.e. testing
previously learnt assoications) by presenting subjects with unfamiliar

materials to learn and then asking them to recall them. As in Ebbinghaus'
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experiments, in the Paired Association Test, the child has to learn new

associations which, hopefully, he has not encountered before. As the

child has to demonstrate an evidence of learning something new, this
means the influence of his previous learning on the performance of this
subtest has been minimised. Moreover, this subtest cannot be a subject
of one of the often levied criticisms against IQ tests, that they test
the product of previous learning (e.g. Haywood et al., 1975; Hegarty &
Lucas, 1978; McReynolds, 1982). It would therefore be reasonable to
expect no real differences in the performance of Asian, English and
Indian children on this test.

In evaluating the child's ability to learn new associations the
examiner's interest would reside in determining the number of trials
the child is likely to take in order to master these associations.

This should be a useful way of guaging the child's learning efficiency
and thereby estimating the teaching input the child is likely to require.
In turn this information could form a useful basis in helping an
educational psychologist in resolving the future educational needs of

a child as well as advising the teacher of the possible amount of
teaching effort the child is likely to require in order to understand
new concepts. This rationale is in line with current thinking, that

the assessment should be linked with prescription (for the evaluation

of currently popular assessment approaches see Eaves & McLaughlin, 1977).

Furthermore, the underlying principles on which the Paired
Association Test is based is such that they are likely to be employed
across various cultures. This claim is purely hypothetical and is not
based on any empirical evidence because such evidence is hardly
available. However, if one looks critically at the processes involved
in learning by association one must conclude that this type of learning

is unlikely to be peculiar to just one or two cultures alone.
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The fact that this test should be based on a learning principle
which has the semblance of being used and receiving almost equal emphasis
across various cultures was very important. Theoretically, this would
suggest that if it were possible to identify such a learning principle,
embedding test items in such a principle should eliminate significant
differences across cultures.

However, all the precéding claims about learning by association
do not negate the fact that some psychologists do not subscribe to
the view that all learning can be explained in terms of acquiring
associations between stimulus and response. They stress that at least
in some forms of learning understanding plays a crucial role. Even
in simple S-Rlearning cognitive psychologists claim that the "reorgani-
sation of one's perceptions, knowledge and ideas" take place (Hilgard
et al., 1979, p. 592). They regard organisms as information processing
systems: our minds reorganise the sensory input, "code it, store it in
memory and is retrieved for late use" (Hilgard et al., 1979, p. 6).

Despite the controversy between cognitive and behaviourist
psychologists, it seemed that the tasks rooted in simple associative
type of learning would best meet at least two of the major aims of the
present study, namely, that the Battery should be able to discriminate
approximately the bottom 5% of the population and should be only minimally
dependent upon language.

It is difficult to conceive how learning tasks assessing abilities
such as problem solving, rule learning, concept learning, discriminations
(see Gagne, 1977) can be presented without the use of language, besides
which they are likely to discriminate a much higher proportion of
children than this study is designed to do. Moreover, they will violate

many of the principles (see Section 3:2) too.



- 80 -

3.7 Rationale Underlying the Visual Sequential Short-Term Memory Test

This test attempts to assess short term memory by presenting the child
with visual stimuli. In order to be successful on this task, the child
must pay attention to the visually presented stimuli, retain them for a
short period of time, and then reproduce the stored information by
sequencing the stimuli in the order in which it was presented to him
or her.

Abstract and non meaningful stimuli were selected for the test
items of this test as opposed to the use of pictures or numbers. This
was done because the use of pictures or any meaningful stimuli carries
the inherent danger that some children may be familiar, or more familiar
than other children, with such stimuli. It is hoped that by employing
non-meaningful stimuli the previous experiences of both Asian and English
children have been equated. The other advantage of basing items on such
stimuli is that they "counteracted the tendency to label the figures and
therefore recall them through auditory and kinesthetic rehearsal"
(Paraskevopoulos & Kirk, 1969, p. 47).

This test has been designed because short term memory would appear
to be an important school related ability and would also seem to have
relevance to the written English language. In the written English
language "words...occur in horizontal orientation, in simultaneous
presentation, and in close succession..." (Paraskevopoulos & Kirk,
1969). The method of presentation of the stimuli of this test would
appear to correspond quite closely to this process. Furthermore, the
importance of sequential memory can also be witnessed in such activities
as in saying the days of the week, or in the act of counting. Likewise,
the word order in a sentence is crucial too. A child who constructs
his sentences "in the order of object-verb-subject 'milk want baby'

may be exhibiting a disturbance in sequential memory" (Lerner, 1976, p. 186).
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In summary, memory is at the heart of almost all kinds of learning
(Lerner, 1976).

The reason that the visual modality was preferred to auditory
modality was not due to the fact that the former is considered more
important than the latter or vice versa. It is acknowledged that both
modalities are important and perhaps have bearings on school related
activities. Ideally tests for both modalities should have been
designed. This would have meant an increase in the administration
time of the Battery. As it has already been observed in the previous
pages that if a test battery takes too much time to give, many
psychologists, personal experience shows, tend not to use it. It seems
illogical to devise a test battery knowing full well that it is unlikely
to be used because it is too time consuming.

As well as the consideration of time, the other important factor
was deciding for which modality a test could be designed which would
be least dependent upon language in its administration. It seemed far
harder to design a test using the auditory modality without depending
upon language.

As the exposure is timed, it may therefore seem that in the design
of this test one of the key factors (namely, the test should not be
timed) has been violated. Strictly speaking that is not the case.
Since the test is designed to measure short-term memory it was
therefore essential to impose a time limit on the exposure of the
stimuli. Not restricting the time would have meant defeating the main

aim of the test. However, the recall period is not timed.
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4.1 Introduction

The major aim of the pilot study was to try the proposed Test Battery
(Learning Efficiency Test Battery) on a small sample in order to

decide if it would need any modification prior to using it on a

larger sample. The chief factors that were taken into consideration

in designing this Battery and the theoretical model(s) on which these
tests are based are discussed in Chapter 3 (see especially Section 3.2).

Studies subsequently referred to are already described in the

review of literature.

4.2 The Procedure Adopted to Select Children From "Normal" Schools

The method adopted to draw Asian children from two normal schools was
essentially similar to Haynes (1971). However, in order to meet the
needs of the Pilot Study several modifications were also introduced.
The method that was used in the selection of the sample is briefly
outlined below.

Each headteacher of a normal school was requested to prepare
a list of one of his second year junior classes. They were also
asked to provide information about these children's ethnic origin,
educational experience (i.e. whether Asian children have had a complete
education in the U.K.) and in the majority of cases, father's occupation
as well. In addition, each child was also rated according to his
attainments and potential by his class teacher on an unambiguously

defined five point scale. The five points represent:-

Grade Description
1 Definitely bright; certainly well above average
2 Definitely above average
3 Average

4 Definitely below average; dull
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) Definitely well below average; in need of
special school provision

It was assumed that this procedure would permit inclusion of
children in the sample of various abilities which should correspond
as closely to the normal distribution as possible. It seemed essential
to include children of a wide range of abilities notwithstanding the
fact that the LET Battery was largely designed for the bottom 5% of
the population. This was necessary because the only way to find out
whether the LETB would discriminate the bottom 5% from the rest was to
try it on children of wide ranging abilities rather than on children of
a limited ability only. Unless a vast majority of children of
differing abilities reach the criterion, it is difficult to be sure
about the LET Battery's intended discriminatory power. Hence the
rationale for attempting to include children of almost all ranges of
abilities except those who were severely retarded.

There were also some practical considerations. It was quite
obvious that these considerations were of relatively less importance at
the time of the Pilot Study; however it was anticipated that they
would be at the time of the main study. Consider that in order to
obtain children of a very narrow range of abilities a very large number
of schools would be needed. It is almost a truism that it is not
always convenient to enlist assistance from many willing schools for
research. Further, if many more schools were to be involved they
would be geographically much more scattered. In order to collect data
from geographically scattered schools, not only would far more
travelling time be required, but more importantly, it would not be
possible to obtain a fairly homogeneous sample. This would be a

considerable price to pay.
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It is anticipated that by trying to meet one of the major aims
of the study (i.e. the LETB should discriminate the bottom 5% of
children) and by including children of almost all categories of
ability the data may not yield a normal distribution of scores but a

negatively skewed distribution. Regrettably this limitation will

have to be accepted.

4.3 Subjects

With the foregoing considerations in mind, a total of 38 children, aged
8 : 10 to 10 : 4 years were randomly selected from three schools with
whom the author had professional contacts and who were willing to
provide the necessary facilities. Of the 38, 34 were Asian children
(aged 8 :10 to 9 : 8 years) randomly drawn from two normal Jjunior and
infant schools with a high (nearly 80%) Asian population. The total
sample also included four English children aged 8 : 6 to 10 : 4 years
who came from a special school which mainly caters for the needs of
ESN-M children. The ESN-M group was included to determine if the

test battery discriminated between special school children and

children in ordinary schools.

Table 4.1 Breakdown of the Sample According to Sex, Race and
Type of School (n = 38)

School 1 School 2 School 3
(Normal J and I) (Normal J and I) ESN (M)
Boys Girls Boys Girls Boys Girls
English 0 0 0 0 3 1

Asian 3 6 12 13 0 0
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The distribution of the Asian sample according to sex and the
teacher's rating is summarised in Table 4.2. This Table does not
include the four ESN-M children who fall into category 5 according to the
assessment of pyschologists, the school medical officer and other

professionals, rather than according to their teachers.

Table 4.2 Distribution of the Asian Sample According to Teacher's
Rating and Sex (n = 34)

Teachers's Rating Boys Girls
n % n %

1 3 20 5 26

2 2 13 y 21

3 5 33 5 26

Yy i 27 1 5

5 2 T 4 21
Total 19 100 19 100

At this stage it did not seem crucial that this distribution should

correspond closely to the normal distribution. What did seem important
at this phase of the test development was that as many children in each
category as possible should be tested because this way it would be possible
to determine the suitability of the items for each category of children.
The majority of the Asian children had a very homogeneous socio-cultural
background. Most of the parents of these children worked in factories
as labourers or as semi-skilled workers, and some worked on buses, either

as drivers or conductors. None of the children in this sample came from

a professional home.

4.4 Model for the Administration of the LETB

For the purposes of administering the Learning Efficiency Test Battery,
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a special model was developed. In the development of this model, the
€xperience gained by several other workers who have carried out
researches with non-Western populations played an important part.
(Haynes, 1971; Hegarty & Lucas, 1978; Jahoda, 1956; Lloyd & Pidgeon, 1961;
Ortar, 1960; Scott, 1950; Silvey, 1963; Vernon, 1972.)
The model on which the LETB is based is as follows: Demonstration,

Demonstration and Practice, and Testing.

4.4.1 Demonstration

The chief function of this phase is to give the child a foretaste of the
task. Here, the examiner performs the task himself, and the child is
not expected to participate. The child's function is Jjust to observe what
the examiner does in front of him. However, the child is not discouraged
if he offers to take part in the demonstration. This is an important
part of the model as demonstration is considered a vital link in our

understanding and learning (Williams, 1958 cited in Lunzer, 1973).

4. 4.2 Demonstration and Practice

This phase is designed to incorporate teaching and practice of the same
task. In addition, this intermediary stage, further ensures that the
child really understands the task prior to coming to the next phase,
Testing. Neither during the first (demonstration) nor the second stage
are the child's responses scored. Although his way of responding or

learning does provide qualitative information about his learning

efficiency.
4. 4.3 Testing

This is the final phase of the model. Here the testing proper is
carried out but not in a fail-pass fashion. Even this phase involves

teaching and provides feedback to the child whether his response is
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correct or incorrect. As a result of this teaching and feedback, he
has an opportunity to demonstrate that by additional help, he is
capable of learning new material. Here the child's responses are
Scored according to the teaching effort that he required in order to
reach criterion.

This model enables the LETB to be administered requiring little
use of language either on the part of the examiner or the child. Our
experience has shown that this model ensures that the child really
understands the requirements of the test, and it can be claimed with a
reasonable amount of confidence, that if a child has not been able to
do a task it is mainly because he cannot do it and is not being penalized
for not fully grasping what he is required to do. In addition this
model also provides a warming up period prior to the actual assessment
and also helps to alleviate the child's anxiety (EE,Scott, 1950).

This model was adhered to even with those children who had
satisfactory familiarity with the English language. However, this does
not imply that the examiner was not permitted to talk to the child to

build rapport with him and prevent long silences.

4.5 Materials

The subtests are described in detail in the following sections. For

the four subtests (Seriation A and Seriation B, Serial Correspondence
and Ordinal Correspondence) specially designed materials were used for
the purposes of Demonstration and Demonstration and Practice phases of the
administration; whilst for the purposes of Testing, the third phase of
the model, additional materials were designed. For the other subtests,
there were no separate materials for the different phases of the

administration model. For all the subtests of the LETB three dimensional

materials were used.
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4.6. Method of Scoring

The scoring procedure adopted for the LETB was mainly right/wrong and
it seemed satisfactory. To avoid undue repetition here, the details
of the scoring method used for each subtest which was finally retained in

the Test Battery are given in the Test Manual (see Appendix A).

4.7 Procedure

All the tests were given individually with the assistance of an

experienced Senior Remedial Teacher, a Psychology Undergraduate from

Cambridge and myself. Both the Remedial Teacher and the Student were

fully trained in the administration procedure of the Learning Efficiency

Test Battery. It took nearly two hours to test each child. The testing

of each child was divided into two sessions of approximately one hour

each. Due importance was given to the child's interest, motivation and

co-operation at the time of testing. The testing was carried out in

the following order:-

1. Seriation A

23 Seriation B

55 Serial Correspondence

Yy Ordinal Correspondence

S Classification of Logic Blocks according to colour, size and
thickness

6. Number concepts

T Paired Association Learning Test

8. Visual Sequential Short Term Memory

9 Raven's Matrices (Raven, 1962)

10. Reading Test (Schonell, 1951)
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4.8 Tests Used, Preliminary Results, Amendments and Conclusions
About Their Suitability

In the followingparagraphs a description of each subtest will be
presented together with the relevant preliminary results, any
amendments that had to be made and conclusions reached with regards

to their suitability.

i) Seriation A: For the purposes of assessment of this concept the
child is required to seriate 10 Wooden Blocks (in natural wood)
presented to him in a random order either without help ('"spontan-
eously") or with help ("cues") and feedback. Irrespective of the
strategy used, the correct solution is 10 blocks seriated starting
from the smallest and progressively increasing to the largest. The
length of these blocks range from 2.9cms to7.4 cms each differing in size

by approximately .5 cms.

ii) Seriation B: This is virtually the same as Seriation A and the
same testing materials are used as in Seriation A. The main difference,
however, is that in order to produce a correct response the 10 Wooden
Blocks need to be arranged in the descending order of their magnitude.
In order to arrive at the correct response the child is free to use
whatever strategy he wishes.

Table 4.3 outlines the number and percentage of Asian children
classified by the level of understanding of the concept suggested by
their performance on Seriation (A and B), in other words, their
different levels of operational thinking according to the Piagetian
model. This classification is based on the children's combined scores
on Seriation A and B. Scores on Seriation A and B were combined

in view of the apparent similarities between the two tests.
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Table 4.3 Classification of Asian Children According to Their
Performance on Seriation (A and B) n = 33

Raw Scores St D s b 9
(Maximum 10) age escription n %

8 - 10 3 The child demonstrates 27 82
full understanding of
the concept

5 - 7 2 Trial and error - not 2 6
full understanding

l - 4 la Limited understanding 3 9

0 1 Hardly anyunderstanding X 3

(Adapted from Inhelder & Piaget, 1964)

A significantly high proportion of the children (82%) reach the
concrete operations level as measured by Seriation A and B, whilst
only a small proportion (3%) demonstrate a complete lack of understanding
of the concept. Between these two extremes are the other two categories:
"trial and error" and "limited understanding'". The "trial and error"
category refers to those children whose grasp of the concept of Seriation
may be slightly shaky; there are 6% in this category. In the "limited
understanding" classification came those children whose performance
would suggest that they do not quite understand the process involved in

Seriation; of the total sample, there are 9% such children.

iii) Serial Correspondence: While the child is watching the examiner
arranges 10 Wooden Blocks in front of the child. These are arranged in
their serial order, starting with the smallest to the largest. The

child also has in front of him 10 Wooden Blocks placed randomly. The
requirement of this task is that the child has to place each Wooden Block
underneath the ordinally matchingWooden Block either without help

(spontaneously) or with help (cues) and feedback.
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The wooden Blocks are the same as are used for Seriation A and
B. The 10 Wooden Rods are in natural wood, round with a flattened
edge; 2cms in diameter; length varying from 2.7 cms to 7.2 cms each,

differing in size by approximately .5 cms.

iv) Ordinal Correspondence: The materials used for this test are
the same as for Serial Correspondence. The major difference between
this test and Serial Correspondence is that for this test the 10 Test
Blocks are presented in a randomly pre-arranged fashion. The child
has the 10 Wooden Rods randomly placed in a sort of pile in front of
him - however the child should be able to see each element. The child
has to match each Wooden Rod with its corresponding Wooden Block so
that the ordinal position of the two matches with each other. He can
do this either without help (spontaneously) or with help (cues ) and
feedback.

In Table 4.4 are shown the results for the same children, as above,
on the Serial Correspondence and Ordinal Correspondence tasks. For
the purpose of analysis, children's scores on both Serial and Ordinal
Correspondence were combined for the same reason as for Seriation A

and B.

Table 4.4 Classification of Asian Children According to Their

Performance on Serial Correspondence and Ordinal

Correspondence (n = 33)

Raw Scores

(Mascimn 10) Stage Description n %
8 - 10 3 The child demonstrates 27 82
full understanding of
the concept
5 - 7 2 Trial and error - not b 12
full understanding
1 - 4 Limited understanding 1 3

0 1 Hardly any understanding 1 3
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It is interesting to compare the results shown in Table 4.3 with
the results shown in Table 4.4. On both these concepts, the percentage
of children who show full understanding of the concept is indentical.
Likewise, the number of children who demonstrate little understanding
of the concept of Ordinal Correspondence isidentical with the number
of children who fail to demonstrate any grasp of the concept of
Seriation (i.e. 3%), although the former would appear to be a more
difficult task than the latter.

These four tests rooted in the Piagetian theory and experiments
seemed satisfactory with regards to their administration procedure and
test materials. The distribution of scores and the face validity seemed
satisfactory: in addition children enjoyed doing these tests. Therefore
it was decided to retain these tests for the main study with no

alteration.

v) Visual Sequential Short Term Memory Test: In certain ways this
test resembles the Visual Sequential Memory Test from the Illinois Test
of Psycholinguistic Abilities (Kirk_ggjik., 1976) in the mode of
presentation. In the Visual Sequential Short Term Memory Test the child
is shown a predetermined sequence of abstract designs, each drawn on a
3.5 x 3.5 cms card for a set number of seconds. After the child has
seen this sequence the cards are jumbled up and placed in front of him.
The child has to reproduce this sequence.

A fixed number of trials is permitted and the items gradually
become of increasing difficulty. For instance, the first item consists
of 3 cards only and the last item consists of 6 cards.

Like the Piaget based tests this too appeared satisfactory and

needed little alteration. Thus it was retained and tried on the main

sample.
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vi) Paired Association Test: In its original form the child was
required to learn to associate six pictures each drawn on a card
(approximately 1.5" x 1.5") with their appropriate lables. In
selecting these lables, particular attention was paid to ensure that
these words should not be familiar - at least not to the large majority
of children of the age range selected for the research.

This was first achieved by ensuring that the words selected for
this test were not amongst those lists of words which are commonly used,
or read, by children between the ages of 6 to 10 years (Edwards & Gibbon,
1973; Thorndike & Lorge, 1944). From these word lists it became quite
apparent that these six words selected were not used at all by children
in the 6 to 10years age range. The second method used was to actually
try them out in a school which was situated in a middleclass residential
area. The class teacher was asked to select ten children who were nearly
10 years of age and were the best readers and about whom the teacher felt
that they had a wide vocabulary. Each child was seen individually and
asked if they could define these six words. None of the children were
either able to define or say that they had heard any of the six words
selected for inclusion in this test. From this it was reasonable to
deduce that it was highly unlikely that any child between the age of 6
to 10 years would have come across any of the six words selected for
inclusion in the Paired Association Learning Test.

The experience of the Pilot Study suggested that this test needed
some alterations. The chief reason for these amendments was that from
the child's verbal responses it was difficult to be sure whether they
deserved credit or not; this was particularly so during the first few
trials when the child was still not au fait with the sounds of the
totally unfamiliar words. One of the shortcomings of verbal responses
is that, especially in the case of those children whose mother tongue

is not English, certain phonemes in their own language tend to interfere
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with the acceptable production of certain sounds in English (e.g.
in the case of Asians confusion with 'v' and 'w').

For the main study therefore, it was decided that the Test should
be amended so that instead of making a verbal response the child
made a non verbal response to ensure objectivity in scoring. The
amended version of the Paired Association Test was renamed as Word
Object Picture Association Test (WOPAT) in order to match the changed
requirements of the new test. The details of the WOPAT can be found
in Section 5.8.3 (vi) in Chapter 5.

vii) Classification and Number Tests: Unfortunately the remaining two

subtests, the Classification and Number Tests turned out to be unsatis-

factory and somewhat incongrous with some of the principles (see Section
3.2 in Chapter 3).

Essentially the Classification Test required the child to learn to
classify the Logic Blocks (produced by Invicta) according to their
colour, size and thickness. Whilst the purpose of the Number Test was
to assess the child's ability to learn simple addition and subtraction
by using three dimensional materials (Unifix Interlocking Plastic Cubes,
produced by Philip and Tracey Limited).

These two subtests were adapted from the researches of Haynes (1971),
Hegarty (1978) and Hegarty & Lucas (1978). It was very tempting to
adapt and include the Classification and Number Tests in the LETB
particularly since they had shown to be satisfactory by these researches.
However, when these tests were tried out, their weaknesses became quite
apparent. The Number Test to some extent appeared to be dependent upon
the child's previous exposure to number manipulation (see Section 3.2 in
Chapter 3). This was a serious limitation which was not acceptable
despite the fact that in other respects (e.g. administration, discrimi-
natory power) the Test was quite adequate.

The problem with the Classification Test was that it was difficult



= OB =
to be certain from the child's response whether it was as a result
of' understanding the task or through sheer trial and error. This
weakness could not beenvisaged without actually trying it out. In
order to differentiate between the two types of responses, need for
verbal instructions and timing of the Test seemed essential. Clearly,
if this Test had been retained with these two modifications, then, it
would not have been quite consistent with one of the aims and some of
the principles, i.e. the Test Battery should be minimally dependent
upon language and should not be timed. Because of these weaknesses
it was decided neither to include them in the LETB in order to try them
on the main sample nor to analyse the data.

Having thus found the Classification Test and the Number Test
unsatisfactory, the author was still left with the possibility that the
main study might still throw up one or more tests from the remaining six
which might also turn out to be unsatisfactory when they were tried on
the main sample. This would have meant that the LETB could have ended
up as being a measure of a very limited range of intellectual abilities.
This was not acceptable either (cf. Anastasi, 1961; Davis, 1971; Jensen,
1970 who recommend that when testing children from ethnic minority
groups one should endeavour to test a fairly wide range of cognitive
functioning rather than relying on a single test or an extremely small
number of tests). It was therefore decided that in order to replace
the two unsatisfactory Tests, two more new tests should be developed -
needless to add which should be consistent with the aims of the study
and with the principles (see Secticn 3.2 in Chapter 3).

It was these considerations which led to the development of the
Object Picture Association Test (OPAT) and the Symbol Manipulation Test
(SM). The exigencies of the time did not permit the piloting of these
two subtests in the same way as the other six Tests of the LETB were

tried out. Piloting these two suttests, like the other six, would have
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delayed embarking upon the main study by several months. However,
prior to using the OPAT and the SM on the main sample, they were
tried on a few children to determine if there were any obvious weak-
nesses in them. In addition, their face validity was also checked by
consultingDr.J. Hewitt (Psychology Department, Birmingham University),
Mr. W. Kerr (Faculty of Education, Birmingham University) and Dr. M.
Thompson (Department of Educational Enquiry, University of Aston in
Birmingham): in view of the circumstances, they all agreed that the
OPAT and SM should be incorporated in the LETB without any further
trials. The details of these two subtests are given in Section 5.8.3

(vii and viii) in Chapter 5.

4.9 Other Tests Used

Except for the ESN-M sub-sample, all the Asian children were also
tested on the Raven's Coloured Progressive Matrices (1962) and the
Schonell Graded Word Recognition Test (1951, norms revised by the
publisher in 1972), according to the standardised procedure set out in
their respective manuals. At the pilot stage, there appeared little
need to obtain an index of the ESN-M sample's intellectual ability
because this information, in a way, was already known. The fact that
they were in an ESN-M school would suggest that their IQ should be in
the 55-70 range - a practice commonly followed by many practising
educational psychologists (see Chazen et al., 1974; Mittler, 1970).
The Reading Test was administered twice: first in June 1978 and then
after a year in 1979. The details of the Raven's Matrices and the

Schonell Graded Word Recognition Test are as follows.

i) Coloured Progressive Matrices: This test covers an age-range of
5 - 11 years and was designed as a measure of Spearman's g. Raven

claims that it can be used with different types of populations, such
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as children with little knowledge of the language, people suffering
from aphasia, cerebral palsy, deafness and with individuals of
varying degrees of mental retardation.

As the Coloured Progressive Matrices are so well known (see
Raven et al., 1978) , there seems little need to give any further
information about this test expcept to add that the test was administered
as a group test without any time limit - numbers in the group never
exceeding 10 - in strict accordance with the administration procedure
as laid down in the Manual. The raw scores were used for the purposes
of the analysis of the data.

Test-retest reliability for children under 7 years of age is
reported to be 0.65; it increases to at least 0.80 for 9 year olds.
The author claims that the Coloured Progressive Matrices' correlation
with the Crichton Vocabulary Scale and with the revised Stanford Binet
Scale for children aged 7 years is about 0.5 and for children aged 9
years is 0.65. Some authorities (e.g. Thorndike & Hagen, 1969) consider
that the evidence provided for the test's reliability and validity are

"inconsistent" and the "normative data at best are sketchy" (Thorndike

& Hagen, 1969).

ii) Schonell Graded Word Recognition Test: This test has a range

from "6.0 minus" to 12.6+ years. Children who did not score at all on
this test were given the reading age equivalent to 5.0 years. For the
purposes of analysis, instead of raw scores, reading ages in years and
months were computed. The test was administered individually

according to the instructions laid down in the Handbook of Instructions
(Schonell, 1951). The Handbook provides no information about the test's

reliability or validity.
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4.10 Inter-Correlations

In addition to the above analyses of individual subtests, inter-
correlations were obtained among the tests which included:

LETB subtests, Raven's Matrices, Teacher's Ratings and the Reading
Ages for 1978 and 1979 on the Schonell Graded Word Recognition
Test. These inter-correlations are presented in the following
Table 4.5. It needs to be recognised that these correlations are
based on a small sample therefore only limited reliance can be
placed in the results because of the large standard error associated
with small samples.

Except for the Teacher's Ratings (which more often than not
tend to be based on the child's attainments), the

Paired Association subtest
has the highest correlation of all the predictors, r = 0.67,
significant at a 1% level. As against the Paired Association Test,
the correlation between the Raven's Matrices and the criterion (Reading
1979) is 0.58, significant at a 1% level.

For ease of inspection, Table 4.6 presents the inter-correlations
between the LETB subtests only.

Tnter-correlations between the Learning Efficiency Test Battery
subtests show a high degree of homogeneity. All the inter-correlations
between the LETB subtests (except Visual Sequential Memory and Paired
Association which is significant at a 4% level), are significant at a
1% level. As one would expect, the highest correlations are between
the Piaget-based tests, r = 0.89, significant at 1% level. However,
the correlations do suggest that the LETB measures a number of distinct
mental abilities rather than one underlying 'g': thus some of the corre-
lations are relatively low e.g. VSMI and Paired Association is 0.43;

Serial and Ordinal Correspondence and VSMT is 0.50.
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Table 4.5 Correlation Matrix for Variables : LETB, Raven's Matrices
Teacher's Ratings, Reading Ages for 1978 and 1979
(n = range from 30 to 34)
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Table 4.6 Correlation Matrix Showing Correlations Between the
LETB Subtests
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4,11 Discussion and Conclusions

Several important and interesting points emerge from this small study,
although it is worth reminding ourselves that only limited confidence
can be placed in the results, nor can we make any generalisations.

After having eliminated the unsatisfactory tests from the Battery,

it became quite clear:

(1) That the model (Demonstration — Demonstration and Practice —

with cues and feedback), designed for this study was useful and was

worth retaining for the major study.

(2) That a range of mental functioning (e.g. cognitive processes within
the Piagetian framework, short-term memory, and associative type learning)

related to classroom learning can be sampled by using the Learning
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Efficiency Test Battery (cf. Anastasi, 1961; Davis, 1971; Jensen, 1970).

(3) That the Paired Association Test significantly predicts children's
future academic performance (at this stage, we cannot claim any other
subject except Reading) netter than the Raven's Matrices and the

teacher's estimate of children's potential .

(4) That the low performance on the Raven's Matrices should not necess-
arily be taken as an indication of the child's inability to profit from
instruction as is commonly believed; nor should it be regarded as a
final word about Asian children's level of cognitive functioning. Some
children who were amongst the bottom five per cent of the population

on the Raven's Matrices present an entirely different picture when their
level of cognitive process is assessed by alternative means, i.e. tests
based on Piaget's theory. Furthermore, not only did these children
perform well on some of the Learning Efficiency Test Battery subtests
(total score 50% or more), but they also made satisfactory gains on

the criterion (Schonell: Graded Word Recognition Test).

(5) That the assessment carried out by employing Piaget-based items may
possibly be less culture biased compared to the Raven's Matrices. If

we examine the performance of these children on the Serial and Ordinal
Correspondence Tests, only 3% of the total sample demonstrate little or
no understanding of the concept that is, have a level of mental function-
ing comparable to a typical four year old child (Inhelder & Piaget, 1964).
Compare this with 24% of the Asian children who according to their
performance on the Raven's Matrices, fall at or below the 5th percentile
level (based on U.K. norms) and would thus be viewed as in need of
special education. It is perhaps this type of misclassification which
may eventually result in the child's transfer to a special educational
provision. If that does not happen low scores may affect the teacher's

expectation.



- 103 -
(6) That none of the four ESN-M children demonstrated full understanding
of the concepts of Serial and Ordinal Correspondence, despite the fact
that one child was nearly 10 years 6 months. Equally their scores
on the Paired Association Test and the Visual Sequential Short Term
Memory Test are considerably lower than the children in normal schools.
This finding would appear to provide some evidence of construct validity

of the Learning Efficiency Test Battery.

(7) There is significantly higher correlations between the Piaget based
tests (measures of cognitive functioning) and the learning tests
(associative type and memory), than one would expect in the light of
Jensen's theory. Jensen states:-

"...in the low SES groups, correlations between the learning

tests and IQ are in the range from 0.01 to 0.20. The

correlations for middle-class children for various tests

range between .60 and .80." (Jensen, 1969, pages 232-233)
None of the children in the present investigation came from a higher SES.
In addition, nor do the correlations between the LETB subtests and the

Raven's Matrices, which range from .24 to .36, provide support to

Jensen's above hypothesis.

(8) That the inter-correlations between the LETB subtests do not seem

to provide support to Jensen's "Minimum Hypothesis". Jensen states:-
"The biological or structural basis of Levels I and 2 are thought
of as independent(although they are functionally related, since
the rate of asymptote of phenotypic development of Level 2
performance depends upon the individual's status on Level I
processes)." (Jensen, 1969, p. 237)
In conclusion, the results of the Pilot Study were sufficiently

encouraging to mount a major investigation. These results also helped

in the formulation of several aims and hypothesis of the major study.
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CHAPTER 5

MAIN STUDY : METHOD
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5.1 Sample

A total of 455 children took part in this study which included English,
Asian and Indian children (for definitions of each category see

pages xvi - xvii). Their ages ranged from approximately 6 years to 10
years. Of the 455 children, 385 were drawn from normal Junior and
Infant schools and 40 children were selected from special schools
(designated as schools for the Educationally Subnormal - Mild, by the
Local Education Authority; see Home Office, 1978 for the new terminology
in place of ESN-M) in England. The total sample of 455 children also
included a small sub-sample of 30 children who were tested in India.

In the following pages the details of how the schools were selected,

a brief description of schools and the details and breakdown of the
total sample are presented.

Prior to proceeding to give fuller details about the schools and
the sample, it should be observed that it would have been interesting
and desirable to include children from other cultural backgrounds
as well, e.g. West Indian children, as this would have permitted cross-
cultural comparisons on the proposed Battery. However, this could not
be achieved in this project as it would have taken an inordinate amount
of time to test a large sample of children belonging to several differ-
ent cultural groups (note that the LETB takes approximately one hour and
a half of individual testing time). It was therefore decided to

restrict the present investigation to English, Asian and Indian children

only.

Footnote: Although at present the sample includes Asian, English and
Indian children only, there is a strong possibility that the LETB may
be tried out on other ethnic groups in the United States. If this were to

happen this would be principally due to the efforts of Professor Gredler

from South Carolina University and Professor Sethi from California ctate

College.
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5.2 Selection of Schools in Britain

The headteachers of several Infant and Junior schools in the East
District of Birmingham, and of special schools (ESN-M only) with

whom the author has professional relationships were asked if they
would offer research facilities in their schools. Those headteachers
who showed keenness to co-operate in this project were asked to

supply specific details about each child. Although this method of
selecting schools may have introduced some bias in the sample,

this procedure was preferred to selecting schools at random from the
area. More often than not, schools selected randomly show an
inability and unwillingness to meet the needs of the research worker
(e.g. a quiet room for testing, information on children, filling in

of rating scales and so on), and tend to withdraw their support in

the middle of the project - in fact, this happened with the present
study as well, despite the fact that assurance was given that they
would continue to offer co-operation until the termination of the
study. While in the midstream of testing one normal school and one
special school decided to withdraw their support completely, the reason
given being that the project made much more demand on their time than
they had anticipated. In fact, many heads began to betray signs of
impatience and lack of co-operation when it came to testing the

first year Junior and Infant children because of the demands the project
made on them. It was anticipated that these schools would need to be
used again for the purpose of collecting data on the criterion and other
measures. It therefore seemed important to enlist the help of only
those schools which were willing to extend their co-operation until

the end of the project, rather than selecting randomly and running the
possible risk of losing their support half way through the completion
of the project. In view of these considerations nearly 20

schools were approached with a request for co-operation
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and 15 schools, including both 'normal and 'special', offered to

assist.

5.3 Selection of a School in India

The school in India was selected through a personal contact. The
headteacher of this school was approached by a friend in India to
enquire if she would extend research facilities during the author's
field trip to India. Then the headteacher of this school was informed
about the relevant details of the project, the type of sample and

the information that would be needed about the sample. The headteacher

agreed to extend co-operation.

5.4 Brief Description of the 'Normal' Schools in Britain

Of the 12 'mormal' Junior and Infant schools, seven schools had approxi-
mately 80% to 90% children from ethnic minority groups, the majority of
whom were Asian. Three schools' ethnic minority population was between
20% to 40%. Two schools were situated in a predominantly 'white area'
and in those schools there were no more than 5% to 10% children from
ethnic minority groups.

As the author worked in the area from where the schools were drawn,
it is possible to comment that all these schools appeared to have at
least one thing in common, that is, a very high proportion of children
came from homes where the parents either did not know how, or, did not
make much effort to provide a stimulating home background. There were
few children who attended these schools who came from professional
homes. It would be quite appropriate to label the districts where

these schools were situated as '"disadvantaged".

5.5 Brief Description of the Special Schools

A common feature of all three special schools is that they all take
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children who have been assessed by Educational Psychologists and
School Medical Officers as ESN-M. Two schools are designed to take

ESN-M children only while the third school took a few ESN-S children

as well.

5.6 Brief Description of the School in India

The school was situated in a large industrial city in Punjab. It was
a fee paying school and children represented a cross-section of
society. The academic standard of this school seemed higher than the
average State school. The school accepted children from the age of
three and a half to approximately 16 years. All children spoke the

same language - Punjabi.

5.7 Details of Obtained Sample

5.7.1 Selection of Children from 'Normal' Schools

In the main the method adopted to select children from 'normal!
schools was quite similar to the procedure adopted by Haynes (1971).

For the details of this procedure see Section 4.2 in the Pilot Study.

i) Second Year Junior Sample: From the second year Junior sample
available, 210 children were randomly selected. In Table 5.1 is
shown the distribution of second year Junior English and Asian
children according to teacher ratings and sex in the available and
selected samples. It will be noticed that there were only a few
"bright" children in the available sample, whilst there were a
considerably high prcportion of children who were rated 5 by their

teachers.



- 109 -

Table 5.1 Distribution of Second Year Junior English and Asian Samples
According to Teacher Ratings (Attainments) and Sex in the
Available and Selected Samples
English Sample Asian Sample
Grade Children Children Children Children
Available Selected Available Selected
Boys Girls Boys Girls Boys Girls Boys Girls

(n=116) (n=101) (n=U2) (n=U%)

(n=215) (n=165)

(n=T70) (n=53)

1 0 2 0 2
2 15 13 10 8
3 38 47 18 23
4 51 33 11 9
5 12 6 3 3

21

56

101

35

1 2 0
17 13 10
54 29 21
55 15 14
38 11 8

Table 5.2 shows the breakdown of education experience for the second year

Junior Asian Sample.

Table 5.2 Second Year Junior Asian Sample - Length of Previous

Educational Experience in England

Children Available

Children Selected

Educational Boys Girls Boys Girls
Experience (n=215) (n=165)

1 year or less

(Juniors only) 29 32 13 7
Full education

(including nurs- 28 35 10 I
ery)

Full education

(no nursery 158 98 47 42

experience)
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ii) First Year Junior Sample: Of nearly 312 available children,
109 children of both races and of both sexes were randomly selected.

Table 5.3 presentes the breakdowns of First Year Junior sample by

ability.

Table 5.3 Breakdown of First Year Junior English and Asian Samples
According to Teacher Ratings (Attainments) and Sex in the
Available and Selected Samples

English Sample Asian Sample
Grade Children Children Children Children
Available Selected Available Selected

Boys Girls Boys Girls Boys Girls Boys Girls
(n=81) (n=97) (n=31) (n=24) (n=70) (n=64) (n=18) (n=36)

1 " = " = = = - -
2 10 18 5 6 11 6 4 T
3 33 50 13 11 18 18 i 16
b 31 25 9 i 26 26 6 6
5 7 4 4 3 15 14 1 T

Table 5.4 First Year Junior Asian Sample - Length of Previous
Educational Experience in England

Children Available Children Selected
Educational
Experience Boys Girls Boys Girls
One year or less None None
Full education
(including nurs- 10 12 0 6
ery)
Full education
(no nursery 70 ou 18 30

experience)
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Table 5.4 shows that unlike the second year Junior children, among the
first year Junior children there was no Asian child who was a recent

arrival to this country or had a restricted educational experience.

iii) Top Infant Sample: For this age range, 97 children of both sexes
and of both races were available. From this available sample 66
children were randomly selected following the same procedure as was
adopted for the second and first year Junior children. The details of
this sample are presented in Table 5.5 and Table 5.6. Table 5.5 shows
the breakdown of the top Infant sample according to teacher's ratings
based on attainments, race and sex in the sample that was available

and actually selected. In Table 5.6 is shown the length of previous
educational experience of the Asian sample in Britain. It is
interesting to note that in this sample there was hardly any child

who went to a nursery school or had a limited educational experience.

Table 5.5 Breakdown of Top Infants English and Asian Samples According

to Teacher's Ratings (Attainment), Race and Sex in the

Available and Selected Samples

English Sample Asian Sample
Grade Children Children Children Children
Available Selected Available Selected
Boys Girls Boys Girls Boys Girls Boys Girls

(n=26) (n=35) (n=15) (n=15) (n=48) (n=49) (n=16) (n=20)

1 - = - - = - = -
2 7 5 2 2 9 10 2 5
3 11 21 8 8 12 10 9 8
u 7 6 4 4 7 17 3 3
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Table 5.6 Top Infants Asian Sample - Length of Previous Educational
Experience in England

Children Available Children Selected
Educational
Experience Boys Girls Boys Girls
One year or less None None None None
Full Education
(including nurs- None None None None
ery)
Full education
(no nursery 48 49 16 20

experience)

5.7.2 Details of the ESN-M Sample

Barring multiply handicapped children, all the children of both sexes
and of both races in the age range 6+ to 9+ available in the three
schools were selected. The breakdown of this sample is shown in

Table 5.7.

Table 5.7 Breakdown of English and Asian ESN-M Sample According to
Race and Sex

English Asian

Boys Girls Boys Girls
23 6 8 3
Although not strictly pertinent to comment here, it is worth

observing that in the case of English as well as Asian children, far more

boys seem to be in the ESN-M category than girls.
5.7.3 Details of the Indian Sample

All children who were between 8 to 9 years were selected. There were 16
boys and 14 girls.

In Table 5.8 the mean ages and SD of the total sample according to
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race, year and sex are presented. Table 5.8 also shows that in each
year group the mean Chronological Ages and the Standard Deviations
of both races and of both sexes are very similar. The Mean Chronological
Age of both the Indian and ESN-M children are very close to the second

year Junior children.

Table 5.8 Mean and SD of Chronological Ages of 455 Children

According to Race, Year and Sex

Boys Girls

M SD M SD
Top Infants
English 6.83 .48 6.83 .34
Asian 7.14 a4 7.25 33
First Year Junior
English 8.10 .29 8.05 38
Asian 8.06 .29 8.11 .28
Second Year Junior
English 8.86 .23 8.92 .25
Asian 8.94 .29 8.95 27
ESN-M
English 8.55 .88 8.89 .52
Asian 8.82 1.05 8.67 110
Indian 8.43 .38 8.41 .34

5.8 Tests Used in the Main Study

Apart from the proposed Battery (Learning Efficiency Test Battery - LETB)
the other tests used fall approximately into two categories: i) measures
of cognitive areas; ii) measures of academic areas.

Each of the measures used is described in the following pages. For
tests other than the LETB, an effort was made to ensure :-
i) That their inclusion in the total Test Battery was compatible with

the aims of the study.
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1i) That the tests covered a wide range of mental functioning.
iii) That the measures of academic ability and intelligence tests had the
desired psychometric attribute, and had a satisfactory upper and lower
limit to cover both 'bright' and 'retarded' children.
iv) That their administration and scoring should not take inordinate
amounts of time since in the collection of the data, time is always a

key factor.
5.8.1 Measures of Intelligence

It will be recalled that for the Pilot Study only one test of intelligence,
Raven's Matrices, was used. For the main study it was decided to use the
Goodenough Draw-a-Man Test (Harris, 1963) as well. At the time of the
Pilot Study the Draw-a-Man could not be used because the author was

given the impression, by a friend who runs a course in multicultural
education, that Islam prohibits the drawing of human figures. Since the
sample for the Pilot Study did include some Muslim children the author

did not wish to offend their parents.

However, later enquiries revealed that although Islam does forbid
the drawing of human figures, Muslim parents should not object to the type
of task required in the Draw-a-Man Test. When the author found this infor-
mation it was too late to include the Draw-a-Man Test in the Pilot Study.
However it was decided that it should be included in the main study.

The Raven's Coloured Progressive Matrices and the Draw-a-Man Tests
were preferred to the WISC-R (Weschler, 1974) and the Stanford Binet
(Terman & Merrill, 1960) Tests for the reasons outlined above and also
for the following reason. The literature seems to indicate that the
former two tests have been far more widely used in the cross-cultural
research than the latter two (see Anastasi, 1976; Raven et al., 1978).
Since the present research involves children from Britain, Bangladesh,

India and Pakistan, i.e. has a "cross-cultural'" dimension to it, there
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Seemed more justification in including the Raven's Coloured Matrices and
Draw-a-Man Tests than the WISC-R and/or Stanford Binet Tests. It is
hoped that the inclusion of these two tests would throw some light on

their usefulness, or lack of it, as predictors of academic performance of

both Asian and English children.

i) Raven's Matrices: The details of this test have already been

described in Section 4.9 (i) in Chapter 4.

ii) Draw-a-Man: This test was one of the earliest attempts at devising

a "eculture-free" test. The Draw-a-Man Test has been used since 1926 and
been widely used in clinics and across diverse culture groups. The

test was included because the author's personal experience shows that it
is extensively used by School Medical Officers Remedial Teachers and
Psychologists for obtaining an index of children's ability and for the
purposes of determining the future educational needs of children - particu-
larly with children with little knowledge of English language. The
additional appeal of this test to a research worker is its ease of
administration and the fact that it does not take up too much time. The
children in the sample were given this test in small groups - never
exceeding 10 - without any time limit. It was the revised version of

the Draw-a-Man Test that was used for this research (Harris, 1963). Since
it is a well-known test, suffice to say here that it is claimed that the
Draw-a-Man Test is a measure of the child's accuracy of observation and
the development of conceptual thinking. Its various types of reliabilit-
ies (e.g. test-retest, split half, inter-scorer and so on) are reported to
be in the region of .69 to .89 (Dunn, 1967; Harris, 1963). Information
about the test's validity is provided by correlating it with other
intelligence tests. There is a fair variation in these correlations

but the majority of them are in the region of 0.50 (Anastasi, 1976).
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5.8.2 Attainment Tests

For the purpose of obtaining the child's level of reading and mathematics
standard, all the children except the Indian and ESN-M subjects were
given the Schonell Graded Word Reading Test (Schonell, 1951) and the
Graded Arithmetic-Mathematics Test (Vernon & Miller, 1976) respectively.
At the outset of this section, the reasons which dictated the selection
of these and other tests have already been given and therefore there is
little need to repeat them here. 1In view of this, only minimum but

necessary, details of each attainment test are provided.

i) Schonell Graded Word Reading Test: For details of this test see

Section 4.9 (ii) in Chapter M.

ii) Graded Arithmetic-Mathematics Test: This is a very well known test
and has been in use for nearly twenty-five years. For the purposes of
the present research, the first form of the revised version which covers
the age range from 5 to 12 years was used. Vernon & Miller claim that
the Junior version has items of sufficient difficulty which would "tax"
even fairly bright 12 year old children. The Test Manual provides norms
for English, Scottish and Canadian children. For the purposes of the
analysis of the data, raw scores were converted according to the English
norms. Children who failed to score were given a score of 4.0 years.
Vernon & Miller do not provide any information about the validity, but
report the reliability coefficient, after correction, to be "0.90 or
over". The test was administered orally in groups of 6 - 10 children,

according to the instructions set out by the authors.
5.8.3 Learning Efficiency Test Battery

Five of the eight subtests of the LETB were used exactly as in the

Pilot Study. They were:-
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i) Seriation A
ii) Seriation B
iii) Serial Correspondence
iv)  Ordinal Correspondence
V) Visual Sequential Short Term Memory (VSMT)
For details of these subtests see Section 4.8 (i) to (v) in the Pilot
Study. However, the description of the subtests which were not properly
tried out or had to be amended in the light of the Pilot Study are as
follows. There are three such tests: Word Object Picture Association
Test (WOPAT), Object Picture Association Test (OPAT) and Symbol Manipu-
lation Test (SM). All three subtests are a derivation from the Paired
Association Test (see Section 4.8 (vi) in the Pilot Study for description
and the reasons for changing it). The details of each of these three

subtests and the way they were used in the main study are given below.

vi) Word Object Picture Association Test: In this test the child has
to learn to associate the appropriate label with the predetermined wooden
Block and both of these with the picture of the label which was drawn on
a5 x5 cmcard. There are six such associations to be learnt. The
number of trials to reach the criterion level was fixed (six). In
selecting the labels (Femur, Murex, Libra, Cacti, Gimlet, Brazier)
particular attention was paid to ensure that a large majority of child-
ren of the age range on whom this test was designed to be standardised
should not have met these words. (This was done by asking 20 English
children, 9.0 - 9.6 years old, - randomly selected from two schools
situated in mainly residential areas - if they knew the meaning or were
familiar with these six words. None of the children asked knew either
the meaning or were familiar with these six words.) Even if somebody
may be familiar with one or more of theselabels. hardly anychild would

come to the test situationhaving already come across an association between
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the label and the wooden Block and the two together with the picture

of the object.

vii) Object Picture Association Test: There are some similarities
between this test and the Word Object Picture Association Test. This
test, too, required the child to learn to associate an irregular shaped
wooden Block with a very familiar object (e.g. Tree, Cup, Face). There
are six such associations to be learnt. As the shape of each wooden
Block is completely irregular it is therefore highly unlikely - almost
impossible - for any child to come to the test situation having already

learnt one or more association.

viii) Symbol Manipulation: Unlike the rest of the tests, this is a
pen and paper test. Although it is mainly a two dimensional test, the
manipulation of stimuli is very simple. The essential requirement in this
test is to learn to associate one abstract symbol with another abstract
symbol. Throughout the test the stimulus model is always in front of the
child. The test starts first having to learning to associate one symbol
with another, and gradually progresses to four. In other words, the child
has to select - in fact draw - four symbols from the stimulus model which
correspond with the test items. Although part of the test is based on
two dimensional representation it does not require complicated manipu-
lation of the stimulus.

For administration of the LETB and scoring see Appendix A.
On average it took approximately one hour and a half to test each child
on the LETB. The LETB and the rest of the tests were presented in the
following order:-
Seriation A
Seriation B

Serial Correspondence
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Ordinal Correspondence
Visual Sequential Short Term Memory
Word Object Picture Association Test
Symbol Manipulation Test
Raven's Matrices
Draw-a-Man Test
Schonell Graded Word Recognition Test
Graded Arithmetic-Mathematics Test
Invariably the testing was completed in two or three sessions

depending upon the child's interest, motivation and co-operation.

5.9 Testing

First Phase: During the first phase of the main enquiry, the follwing

children were tested:

Table 5.9 Number, Description and the Time When Most of the Children
During the First Phase Were Tested

Description of Children n When Tested

2nd Year 210 Jan - April 1980

1st Year 109 Jan - April 1980

Top Infants 66 Jan - April 1980
and

Sept - Dec 1980
ESN-M 40 Feb - March 1981

Indian 30 Jan - Feb 1981

Second Phase: During the second phase of the enquiry, after one year,

the second year Junior, first year Junior and Top Infants were retested
on criterion tests. On retesting, some subjects from all the year groups
were lost because some were out of the country and some had moved out of

the area and could not be conveniently approached. The number of subjects
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lost were - nine from second year Junior, five from first year

Junior, and three from Top Infants.

5.10 LET Battery and Jensen's Theory

From the standpoint of Jensen's theory (1969, see also, 1980 b), the
face validity of the tests of the LET Battery, and the theories on which
they are based (Associative Learning and Piagetian), it would appear that
the Piagetian tests would be subsumed as measures of Level II ability,
whilst the learning tasks and the Visual Sequential Short Term Memory
Test as measures of Level I ability.

Discussing the psychometric properties of Piagetian tests, Jensen
(1980 b) considers them as measures of g. Jensen states:-

"...that [Piagetian items] get at the most fundamental aspects

of intellectual development...[and] that the general factor of

the Piagetian battery is almost pure g in the Spearman sense."

(1980 b, p. 675) -
And g according to Jensen measures Level II ability. Thus there are four

Piaget based subtests which under the rubrics of Jensen's hypothesis of

mental abilities would be subsumed as measures of Level IT ability.
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CHAPTER 6

RESULTS: I PSYCHOMETRIC PROPERTIES OF THE LET BATTERY
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6.1 Mastery Learning Tests and the LET Battery

When devising most of the items of the LET Battery, attention was paid
to the fact that a large majority of children with a predetermined amount
of teaching input should be able to master a high proportion of them.
It was necessary to construct such items otherwise it would not have
been possible for the LET Battery to perform some of its intended functions
which have been stated in the previous pages. (How the LET Battery
would be able to execute those functions is discussed in the succeeding
pages, e Section 8.5 to 8.5.4 in Chapter 8.)

The consequence of designing such items is that the scores are not
as 'Normally'distributed or spread out as is often expected and found
in conventional tests designed to assess the whole range of abilities.
Although sometimes the 'Normal' or near 'Normal' distributions of scores

is regarded as a sine qua non in the construction of tests, at the same

time, it needs to be borne in mind that employing the 'Normal' curve in
the scaling of tests is simply a matter of convenience and is not based
on "Normal distribution of behaviour" in nature (Cronbach, 1970, p. 100;
see also Anastasi, 1976; Nunnally, 1978 who maintain that it is permiss-
able to devise tests for restricted ranges only).

With tests such as the LET Battery, which are very close to the
mastery learning tests, it is commonly acknowledged that the key point
in their design is their:-

", ..appeal to the appropriateness of the content rather

than in terms of any experimentation or statistical

results as would be required for predictive validity or

construct validity". (Nunnally, 1978, p. 310)

Furthermore, if mastery learning tests show only a minimal difference
in the level of performance of children, Nunnally maintains that one

should not be unduly concerned because this would result in almost

negligible variance, reliability and correlation with any other test.
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Lack of desirable levels of variance, reliability coefficient and
correlation coefficient, however, does not negate the value of the
test in terms of its content validity:-

"...and at least in principle, there is nothing strange

about this circumstance occurring." (Nunnally, 1978,

p. 310)

New procedures to analyse data yielded by mastery learning tests
are underway (e.g. Ferguson & Novick, 1973; Millman, 1974, cited in
Anastasi, 1976) but such data analysis techniques are still at their
exploratory stage (Anastasi, 1976). Because of the uncertainty
surrounding the value of new techniques, it was therefore decided to
adhere to the long established methods of determining internal
consistency, test-re-test reliability, validity, and for carrying out
other analyses. However, it is important to remember that because

these analyses are based on skewed distributions therefore any statisti-

cally significant results should be interpreted with some caution.

6.2 Factorial Analysis of the LETB Items

It seems important to explain at the outset, prior to proceeding

to give details of the factorial analysis of the LETB items, that most

of the items of the Battery may not be, strictly speaking, considered

as items in the conventional sense of the term; they appear to fall
between a subtest and an item. Consider for example, Piaget based tests.
For the purposes of the present analysis each Piaget subtest is treated
as consisting of one item only. It could be argued that in fact each
subtest consists of three items. On the other hand, these three items
did not progressively become difficult as is commonly found in conventional
tests owing to the special administration model that was developed for
the LET Battery (the details of the model are provided on pages 86 to 87).
It therefore seemed preferable to treat each Piaget based subtest as

consisting of one item only. It seemed more important that rather than
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trying to impose a typical character on an item and by so doing make them
inconsistent with the aims of the study, that the presentation of these
items should remain congruent with the general aims of the study.
Since it was not possible to achieve both goals the choice fell to the
latter assuming that by so doing it would not in any serious way effect
the psychometric properties of the LET Battery.

Turning to the details of factor analysis of the LETB items, it is
important to ascertain, first of all, whether all the items claimed to
belong to a subtest load substantially on a factor representing that
subtest. It is often recommended that the items of a subtest should
load on one major factor and:-

"The best measures of each factor will be those that correlate

highly with one factor and have low correlations with other

factors." (Nunnally, 1978, p. 274)

If factor analysis of the data reveals such results as implied in
Nunally's statement, a test is then said to be homogeneous in content.

Thus in order to determine whether the subtests of the LETB were
homogeneous in content, firstly, a Principal Component analysis of all
the LETB items was carried out to decide how many factors should be
retained. For the purposes of this analysis, Top Infants, First Year
Junior and Second Year Junior children were combined; the total number
of children was 385. To reduce the size of standard error generally
associated with small samples it was considered preferable to combine all
the children for factor analysis rather than carrying out separately for
different races and age groups. Some of the subsequent analyses of
results demonstrate that by so doing no important statistical information
about the groups and races has been lost.

Both the "eigenvalues greater than one" rule (Child, 1970) and the
"Scree test'" (Cattell, 1966) suggested that six factors should be
extracted. Having thus decided on the number of factors to be used, this

was followed by subjecting the data to Principal Factor extraction
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followed by two methods of rotation, Varimax and Oblique (Delta =

0.000). (All programmes were as implemented in SPSS, Version 5 -
see Nie et al., 1975) Initially, Varimax rotation was used to
determine an orthogonal simple structure for the LET Battery and

the details are presented in Table 6.1.

Table 6.1 Varimax Rotated Factors Matrix of the LETB Items
(Salients Underlined)

FACTORS

1 2 3 i 5 6
RSSA 14 08 69 05 15 08
RSSB 25 12 3 ol 08 13
RSSC 17 09 66 20 10 02
RSOC 16 22 41 27 00 Ol
VSMT 1 08 4o 10 06 19 07
VSMT 2 12 4y 17 -07 18 07
VSMT 3 08 59 05 -01 05 02
VSMT 4 11 57 11 -05 09 03
VSMT 5 14 56 00 15 -02 12
VSMT 6 06 63 07 14 Ok 03
VSMT 7 11 60 01 20 -02 11
VSMT 8 10 65 08 18 -03 14
OPAT 1 26 25 14 13 14 89
OPAT 2 29 27 15 12 15 i
WOPAT 1 11 11 17 87 07 10
WOPAT 2 16 16 19 86 03 10
SM 1 26 17 18 08 86 12
™M 2 36 13 17 06 7 14
SM 3 76 17 22 16 20 10
M 4 79 18 17 17 22 12
SM 5 90 13 17 09 15 12
M 6 90 16 17 02 13 09
SM 7 §§_ 20 13 o4 10 15
™M 8 83 25 15 07 06 13

Decimal Points Omitted
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Table 6.1 shows that all but the first one or two items
(criterion for meaningful loading = .3 or above; Child, 1970) of
the Symbol Manipulation Test (SM) clearly load on Factor 1. The
second item of this test loads on Factor 1 as well as on Factor 5
item 1 also 1loads on this factor. Thus items 1 and 2 form a
cluster on a separate factor suggesting that they are not quite a
part of the same subtest, Symbol Manipulation (this issue will be
taken up again when it will be discussed as to why the first two

items of the Symbol Manipulation Test form a separate cluster).

On Factor 2 load all the items of the Visual Sequential
Short Term Memory subtest (VSMT). On the third, fourth and sixth
Factors cluster items from the Piaget based subtests, Word Object
Picture Association Test and the Object Picture Association Test
respectively.

Although the Varimax rotation yielded a reasonably clear
picture of the underlying factors of the Learning Efficiency Test
Battery subject to the constraint that they be orthogonal, it was
decided to perform an Oblique rotation as well to determine if,
allowing for correlated factors, it would produce a clearer solution.
The outcome of an Oblique rotation (Direct oblimin; Delta = 0) are
presented in Tables 6.2 and 6.3.

Examination of the Oblique and Varimax Pattern Matrices sugg-
ests that the major difference between the two rotations is that in the
former, as expected, the loadings are somewhat clearer, i.e. close to
1 and 0. For instance the loading of RSSB on Factor 1 in Table 6.1
(Varimax rotation) was 0.25 whilst in Table 6.2 (Oblique solution) it
has been pushed down to a mere 0.09. The outcome of the Oblique rota-
tion meets far better Thurstone's (1947) simple solution criterion

than the Varimax rotation.
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Table 6.2 Oblique Factor Pattern Matrix of the LET Items*
(Direct oblimin, Delta = 0.000)

FACTORS

1 2 3 4 5 6
RSSA —0l -03 -03 05 05 72
RSSB 09 02 -07 -05 08 76
RSSC 02 02 12 02  -03 68
RSOC 06 15 20 06  -02 39
VSMT 1 -02 39 -09 15 ol ol
VSMT 2 01 b2 -12 13 03 12
VSMT 3 02 61  -06 01 -04 00
VSMT 4 03 58  -10 o4 -02 -06
VSMT 5 07 55 10 -07 08 -08
VSMT 6 -03 [ 09 01  -03 00
VSMT 7 ol 59 15 -07 06 -07
VSMT 8 -00 64 11 09 10 00
OPAT 1 02 -02 -00 01 99 01
OPAT 2 ol 03 -00 02 85 03
WOPAT 1 00 =00 87 10 o4 06
WOPAT 2 ol ol 85 05 ol 09
SM 1 02 ol 10 9 05 00
M2 16 01 06 79 06 01
SM 3 75 01 09 10 -0l 07
SM Y 79 01 10 12 01 00
SM 5 95 -0k 00 02 -00 00
SM 6 97 08 -07 ~00 =03 02
SM 7 91 ol 06 03 ol -03
M 8 89 -00 -03 07 03 00

¥ Salients underlined
Decimal points omitted
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Table 6.3 Factor Correlations of the LETB Items

FACTORS

1 2 3 I 5 6
Factor 1 1.00 34 21 Ul 48 42
Factor 2 1.00 19 23 u1 28
Factor 3 1.00 -02 23 25
Factor 4 1.00 32 35
Factor 5 1.00 31
Factor 6 1.00

Decimal Points Omitted

Table 6.2 shows that all the items of each subtest form
separate clusters (except the first two items of the Symbol Manipu-
lation Test which load on Factor 4). Barring the first two items of
the Symbol Manipulation Test, it can be seen that the LET Battery has
five underlying factors and the Battery, on the whole, is homogeneous
in content. As all the Piaget based subtests have substantial loadings
on the same factor (Factor 6) it was decided to treat all these sub-
tests as one test (in the subsequent analysis the scores from these
four subtests have been combined together and labelled - 'Piaget Test').

However, Oblique rotation did not resolve the problem of the
Symbol Manipulation Test's first two items forming a separate cluster
(alluded to earlier as well) indicating that they do not really belong
to the same test. The fact that the first two items of the Symbol
Manipulation Test load on a separate factor (although this factor is
correlated at the 0.41 level with Factor 1 where the remaining six
items load) suggest that they do not really belong to the same test.
This was particularly puzzling as the face validity of these two

items beyond doubt suggested that they should belong with the rest of
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the six items of this test. The explanation must lie in the fact
that these two items are so easy that nearly 93% of children pass
each item. Thus there is hardly any variance in the score distribu-
tions of these two items which must reduce the correlations of these
two items with the rest of the items of the subtest and which in turn
must influence the factor analysis outcome. This becomes clear from
the following correlation matrix (Table 6.4) of the Symbol Manipulation
Test (SM) items. Although all these correlations are significant at
the 1% level, the correlations of items 1 and 2 are much smaller with
the rest of the six items as opposed to the inter-correlations amongst

items 3, 4, 5, 6, 7 and 8.

Table 6.4 Correlations of Symbol Manipulation Test

SM1 SM2 SM3 SM4 SM5 SMb SMT SM8
SM1 1.00
SM2 .84 1.00
SM3 U7 50 1.00
SM4 .49 D2 .90 1.00
SM5 43 .50 .81 .81 1.00
SM6 A1 .49 HiT .80 92 1.00
SMT7 .40 .46 .69 e .84 .86 1.00
SM8 .36 41 .67 a2 .81 .82 .90 1.00

The second explanation must reside in an artefact due to the test
administration procedure. Except for one subtest, Word Object Picture
Association Test, on the remaining seven subtests of the Battery children
were not allowed to proceed with subsequent items if they failed to reach
a predetermined criterion on the first few items. The procedure, there-
fore, precludes the possibility of getting any items right from amongst

the later items of a subtest through sheer chance alone. This artefact
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is inevitably bound to have some effect on the correlations and thus
on the factor analysis results as well. (For further details of the
administration of the LETB see Appendix A.)

Notwithstanding the above explanation, strictly speaking, on the
grounds of factor analysis results, these two items cannot justifiably
be retained with the rest of the items. However, it would seem that
their satisfactory face validity and their usefulness for the purposes
of screening would over-ride the statistical reasoning. Besides employing
the LET Battery for collecting data for the research, the author has
also used this Battery in his professional work, particularly, when
children had been referred to the Centre for determining their future
educational needs or their rate of learning or their level of thinking
(within the Piagetian framework only). At that time, the author found
these two items of the Symbol Manipulation Test quite useful. Children
who flounder with these two items invariably failed on the other items
of this as well as the other subtests. In a sense, therefore, these
two items would appear to be a good predictor of the child's performance
on the rest of the Battery. In view of these considerations it is
suggested that the first two items should not be scored but kept in
the Symbol Manipulation Test for the purposes of screening only. (See
Cronbach, 1970, who argues that by dropping undesirable items it may
make the test pure but by so doing the test '"no longer represents the
intended universe" (p.148).) This practice was therefore adopted in

all the subsequent analysis.

6.3 The Reliability of the Learning Efficiency Test Battery

Reliability is one of the key aspects of a test. It may be defined as:-

" _..the consistency of scores obtained by the same persons when
re-examined with the same test on different occasions, or with
different sets of equivalent items, or under other variable
examining conditions. (Anastasi, 1976, p. 103)
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The reliability of a test is usually expressed either by a reliability
coefficient or by the standard error of measurement. The most well
known and frequently used methods of estimating reliability are;
test re-test, parallel-forms, split-half and internal consistency.
The details of these various methods are available in several standard
books dealing with measurement and evaluation in psychology and education
(e.g. Anastais, 1976; Lewis, 1974; Nunnally, 1978; Thorndike & Hagan,
1969).

To determine the reliability of the Learning Efficiency Test Battery,
internal consistency and test re-test methods were employed. Although a
useful method of estimating reliability, alternate and parallel form
method could not be used in estimating the reliability of the proposed
Battery as it would have taken an inordinate amount of time to develop
a parallel test; because such a test has to meet the criteria of
parellelism, e.g. test content, type of items, instructions for
administering and so on.

The split-half method, although useful in many situations and easy
to compute, did not seem suitable, particularly for the Piagetian based ,
Visual Sequential Short-Term Memory and the Symbol Manipulation Tests,
because these tend to be hierarchially ordered rather than equivalent.
Further the split-half method would have yielded rather inflated
estimates of reliability, because of the inherent property of the
method when used with tests such as those included in the LETB where
subjects are prevented from proceeding to later items based on performance
on earlier items (Anastasi, 1976; Nunnally, 1978). Also as the LETB is
designed to discriminate only the bottom 5% of the population, any
estimates of reliability are likely to be somewhat exaggerated. In
view of this it was decided that estimates of reliability should be
obtained by means of alpha coefficient and test re-test methods. These

two methods, for our purposes., should be quite adequate for providing a
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reasonable estimate of the LETB's reliability.

Prior to proceeding to providing details about the reliability
coefficients, it seems apposite to mention here that ideally reliability
coefficients should have been determined on the bottom 5% of the children
rather than on the whole samples. Ideal it might have been, but it was
not practical. In order to have sufficient numbers who fell in the
bottom 5% of the population for the purposes of analysis large numbers
of children would need to have been tested. It has already been mentioned
that the administration of the LETB takes about one hour and a half to
test one child. Thus the time was the prime constraint in obtaining
the ideal sample.

As it has been indicated earlier (and the issue is taken up again
in the following pages) on the whole scores on the subtests of the
LET Battery have negatively skewed distributions. Clearly such distri-
butions are likely to underestimate the correlations since the maximum
values of the correlations are usually attained when the two variables
are normally distributed (Cronbach, 1970; Jensen 1980 b).

The artefact of the testing procedure which has beenalluded to
earlier (see pages 129-130) needs to be taken up here again, albeit
briefly, because of its effect on the reliability coefficient. In all
but one subtest of the LET Battery if children were unable to attain
a predetermined standard on a subtest they were not allowed to proceed
with theremainder of the subtest. For instance, with Seriation A, if
the children were unable to seriate with the 6 Demonstration and Practice
Blocks after they had had four demonstration trials, they were not allowed
to proceed with the actual subtest. Thus the testing procedure did not
permit them any opportunity to get any of the later items right by
sheer chance alone. (For details of the testing procedure for the
rest of the subtests see Appendix A.) This artefact is likely to

inflate the obtained correlations.
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It is, therefore, important in considering the reliability
coefficients to bear in mind the facts that they are based on the

whole sample and that there is an artefact of the administration pro-

cedure.
6.3.1 Internal Consistency

The determination of the internal consistency of a test is based upon
single administration of the test and it refers to the degree of
relationship amongst the test items (Nunnally, 1978). Nunnally considers
coefficient alpha (Cronbach, 1951) as the fundamental formula for
obtaining the reliability which is based on internal consistency.
Coefficient alpha was chosen because it can provide a satisfactory
measure of reliability in most situations. Furthermore, Nunnally recom-
mends that coefficient alpha should always be obtained prior to estimat-
ion of any other types of reliability coefficient. Coefficient alpha

was obtained by using the following formula:-

oC - Kr
l1+r (k-1)

Where

oC = Coefficient alpha

k = Number of items

r = Average correlation between the subtests.

Coefficient alphas, for all subtests of the LETB for Top Infants,
First Year Junior and Second Year Combined (n=385) may be found in
Table 6.5. In the same table, for the purposes of comparison, test

re-test reliability coefficients have also been included.
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Table 6.5 Test Re-Test Reliability Coefficients and Coefficient
Alphas of the LET Battery (n=385)

Test Re-Test

Tests Coei{;g;znt Reliability
Coefficients
1. Piaget based test STTE* 0.67*%
2. Visual Sequential Short
Term Memory .80** 0.83%*
3. Object Picture Association LU xx 0.46%
4. Word Object Picture
Association -93** 0.89*
5. Symbol Manipulation .96%* 0.98%*

¥ Significant at the 2 percent level

¥* Significant at the 1 percent level
6.3.2 Test Re-Test

The major source of error variance for test re-test reliability is due
to "time sampling", but nevertheless it is regarded as '"the most obvious
method" of estimating a test's reliability (Anastasi, 1976). 1In

order to obtain test re-test measures of reliability from nearly 120
available children, 23 were randomly selected to represent children of
both sexes and of both races. Ideally, the number selected should have
been considerably higher but due to the constraints of the time involved
in testing and re-testing, the author had to be content with a small
group. It should be made clear that for the purposes of estimating
test re-test reliability, a new sample was identified rather than
re-testing a proportion of the same children who were originally tested.

The age range of the sample was between approximately 7 years to 8 years

6 months.
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The gap between the first testing and the second testing was
three weeks. The test re-test reliability coefficients are shown in
the same Table (6.5) as the coefficient alphas.

It will be noted that both the alpha coefficients and the test
re-test reliability coefficients (except for the Object Picture Associ-
ation Test in the case of test re-test where it was significant at the
.02 level of significance) are significant beyond the .01 level of
significance.

Not only are the reliability coefficients of the LET Battery of
satisfactory magnitude, but they would also appear somewhat better than
Haynes (1971) obtained (the pioneer work in this field in the United
Kingdom) and the NFER's later adaptation (Hegarty & Lucas, 1978) of
Haynes' original test. The reliability coefficients of Haynes' test
ranged from -0.02 to 0.77 and of the NFER's ranged from 0.50 to 0.80.
The reliability coefficients of the LET Battery are not only better than
the tests of the same category but they also compare very favourably
with conventional and well established IQ tests. Take, for instance,
often used tests such as the WISC-R (1974), Raven's Matrices (Raven
et al., 1978), and Draw-a-Man test. The reliability of these three tests
range from .63 to .85 (WISC-R, at the chronological age of 73 years);
of the Raven's Matrices from .69 to .93 (age range 63 to 123 years); of
the Draw-a-Man test around .70 (not reported in Harris, 1963 but in
Jensen, 1980 b). None of these reliabilities reach beyond .85. Whilst
in the case of the LET Battery 3 out of 5 coefficients alphas are more
tharn .90; 1 out of 5 test re-test reliabilites are well over .90.

A point, however, worth observing is that the reliability coeffic-
ients of the LET Battery may be slightly higher on account of the arte-
fact of the test administration procedure and the lack of spread of

scores at the top end. At the same time it is also worth observing
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that the alpha coefficients tend to be conservative estimates of
reliability (Nunnally, 1978). This would suggest - though loosely
Speaking - that the effect of one is being counterbalanced by the
other. Therefore it would seem that these reliability coefficients

may be safely treated as reasonably stable and dependable.

6.4 Validity

Like reliability, validity is an important aspect of test construction.
A test is considered valid if it measures what it is intended to
measure (Lewis, 1967; Thorndike & Hagen, 1969). There is a growing
awareness and emphasis that the newly developed tests should be

both reliable and valid (Kerlinger, 1973).

The bulk of literature on mental measurement (e.g. Anastasi, 1976;
Cronbach, 1970; Garrett, 1961; Vernon, 1960) usually refers to three
main types of validity : face validity and content validity; construct
validity; and criterion-related or predictive validity. Although
satisfactory validity is one of the key features of a test, it is not
always possible or relevant to determine all types of validity. It is
therefore very rare to come across a test where all the four types of
validity have been reported. For the purposes of the present Test
Battery three types of validity (face/Gontent, construct and predictive)

were considered pertinent and adequate.

6.5 Face/Content Validity

At the heart of face validity the key question is : is there any
correspondence between what the test looks like and what it is intended
to measure? Although it is no more than a "first step" and should not
be considered as "the final word" in the test development, face validity

nevertheless would seem an important aspect of validity, particularly
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for a test battery like the LETB (Garrett, 1961). Since some of the
subtests of the LET Battery were intended to measure the child's
learning efficiency it seemed important that the materials and the
administration procedure should look as if they do measure the child's
ability. After the items of the test were constructed they were shown
to several well qualified educational psychologists and psychologists
working in University Departments for their opinion about its face
validity. All psychologists consulted agreed that the LET Battery would

appear to have satisfactory face validity.

6.6 Construct Validity

This refers to the extent to which a test measures the theoretical
traits or constructs which it is intended to measure. Investigating

the construct validity of a new test is particularly important. One
approach to construct validity would use factor analysis to determine how
the factors underlying the LETB correlate with or are independent of
other well known constructs such as intelligence (as measured by IQ
tests) and academic ability (as measured by attainment tests) and
teachers' ratings. The appropriate factor analyses are reported
elsewhere (see Section 7.2 in Chapter 7) in relation to testing some of
Jensen's hypotheses. It is clear that the LETB subtests do not simply
measure intelligence as measured by the Raven's Coloured Matrices and
Draw-a-Man tests (see Table 7.4 in Chapter 7) and thus possess a measure
of construct validity.

Another approach to construct validity is to examine certain group
differences (Anastasi, 1976; Lewis, 1967; Thorndike & Hagen, 1969). The
rationale underlying this is that a "theory'" will quite frequently
indicate that the performances of the contrasted groups on the measure

to be validated should differ significantly from each other. Clearly a
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group of ESN-M children should theoretically possess a lower '"learning
efficiency" than a group of normal children - thus appropriate
contrasted groups seem to be ESN-M versus normal.

For the purposes of the present study the contrasted groups are
all ESN-M children (n=40) and the rest of the groups (n=385) which
include Second Year Junior, First Year Junior, Top Infants but not the
Indian sample. In order to test whether there were significant differ-
ences between the performance of these two groups on the LETB, Analysis
of Variance was performed. The means, standard deviations, F ratios

and eta squared values are shown in table 6.6 below:

Table 6.6 Means, Standard Deviations, F Values and Eta Squared Values
of ESN-M and Non ESN-M Children on the LETB Subtests

NON-ESN-M ESN-M
Sig.
M SD M SD F.Value Eta.sq. Level
(Age)* 52.35 (9.24) | 55.95 (10.37)] 5.36 0.01 .02

Piagetian
Tests 9.44 (2.76) 1.70  (3.02)[ 279.77 0.40 <0.001

VSMT 18.59 (6.08) 3.92 (5.22)| 216.34 0.34 <0.001
OPAT 32.04 (7.00) | 15.70 (12.51)]164.32 0.28 <0.001
WOPAT 18.53 (10.51) 2.86 (3.57) 87.79 0.17 <0.001
M 22.58 (5.66) 2.88  (7.43) 411.83 0.49 <0.001

¥ Tn months over 4 years

There are statistically significant differences at the .02 level
between the ages of non ESN-M and ESN-M children; the latter group is
marginally older than the former group. Likewise there are highly
statistically significant differences beyond the 1% level between the
performances of these two groups on all the subtests of the LET

Battery. An examination of the etas suggests that of all the subtests
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the highest proportion of the variability best explained by group
membership are for the Piaget based tests (eta squared = .40) and the
Symbol Manipulation Test (eta squared = .49).

These results clearly indicate that even though the ESN-M group is
slightly older than the non ESN-M group, the two categories of children
have significantly different means on all the subtests of the LET Battery,
thus providing evidence of satisfactory construct validity for the LET
Battery. It would appear that the LET Battery is the only test of its
kind which offers such information. As will be discussed in the
subsequent pages, the fact that the LET Battery has a desirable construct
validity based on contrasted groups, adds to its usefulness for the
purposes of deciding which children should be recommended for special

educational facilities.

6.7 Predictive Validity

Also known as empirical validity, the major focus in predictive validity
is with criterion prediction and not so much on "what the test
measures" (Kerlinger, 1973, p.459; Cronbach, 1970), This type of
validity also makes a useful contribution towards arriving at decisions
in certain types of applied problems in the domain of education and
psychology, e.g. for determining future educational needs of children,
i.e. would their needs be best met in the mainstream or in special
educational schools or units (Nunnally, 1978).

Central to the issue of predictive validity is the question of
what is to be predicted. Sometimes it is quite difficult to find
an appropriate measure of the attributes a test is supposed to index.
More often than not with intelligence tests, aptitude tests and
learning tests (such as those devised by Haynes, 1971 and Hegarty &

Lucas, 1978) their predictive validity coefficient is computed by
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correlating them with academic tests (e.g. Reading, Maths, Spelling).
A discussion pertaining to the difficulties associated with choosing
an appropriate criterion for predictive validity can be found in most
standard text books on psychometrics (e.g. Anastasi, 1976; Nunnally,
1978; Thorndike & Hagen, 1969) and therefore need not be stated here.
However, suffice to note here that one of the problems to which
predictive validity is sensitive to is "temporal changes" (Anastasi,
1976), This is particularly so if there has been a substantial time
lapse between the administrations of the predictors and the criterion.

Thus we can speak of concurrent and longitudinal predictive validity.

6.8 Concurrent Predictive Validity

The problem of "temporal changes" associated with predictive validity
has been to a large extent surmounted in the present research. This
has been achieved as follows. It will be recalled from the Methodology
Chapter that the criterion tests, Schonell Graded Word Recognition Test
(Schonell, 1951) and the Graded Arithmetic-Mathematics Test (Vernon &
Miller, 1976), were given twice: once when the LET Battery and the IQ
tests were administered in 1980 and again in 1981 after nearly three
academic terms, to all the children except the Indian and ESN-M samples.
Correlation coefficientsbetween the reading test given in 1980 and 1981
and likewise between the maths test administered during the same time,
were computed. These correlation coefficients computed separately

for the two ethnic groups, Asian and English, and according to the

age groups (Second Year Junior and First Year and Top Infants combined)

are presented below.
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Table 6.7 Correlation Coefficients Between Reading Ages and Maths Age

Administered at Different Times According to Race and Age

First Year & Top Infants

English (n=85)
Reading Maths

Asian (n=90)
Reading Maths

English (n=87)
Reading Maths

Second Year Junior

Asian (n=123)
Reading Maths

1980 1980 1980 1980 1980 1980 1980 1980
Reading .93 - .92 - . - .8 -
1081 93 9
Maths - .84 - .83 B .83 - .84
1980

These high correlations between sequential administration of the

reading and maths scores clearly suggest that it should not really matter

whether the attainment tests administered in 1980 or 1981 were selected

for the purposes of criterion.

Since the use of the attainment tests

administered in 1980 for the purposes of analysis overcame the limi-

tations imposed by "temporal changes" and in no way reduced the inform-

ation to be yielded by the validity coefficients, it was decided to

use them rather than the scores of 1981.

Further, the use of 1980

attainment scores offered an additional advantage too.

As often happens

with longitudinal studies, with the passage of time a certain number

of subjects who are part of the original sample move from the area and

it often becomes impractical and time consuming to trace them.

this happened with the present study.

In fact

However, since the 1980 attain-

ment scores were used this did not affect the total number as during

the first phase of testing hardly any child moved from the area.

6.8.1 Prediction of Maths Age/Reading Age from the LET Battery

For the purposes of determining the predictive values of several indep-

endent variables one of the most useful techniques is Multiple
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Regression, the details of which can be found in Kerlinger (1973,
1979) and Nie et al, (1975). Essentially what Multiple Regression
analysis does is that it provides:-

"...the magnitude of the relation between, on the one hand,

the best possible combination of all independent variables,

and on the other hand, the dependent variable." (Kerlinger,

1979, p. 1971)

The dependent variables were the Schonell Word Recognition Test
(Schonell, 1951) and the Graded Arithmetic-Mathematics Test(Vernon &
Miller, 1976). The independent variables were the subtests of the
LETB, the Raven's Coloured Matrices and the Draw-a-Man test. The
first question that needed to be answered was: were separate regression
coefficients (weights) needed for the four age/race groups; i.e. did
the relationships between the LETB and Maths Age and the LETB and
Reading Age vary by race or age? The answer to this question, it was
thought, would provide some evidence as to the culture fairness of the
LET Battery in so far as Asian and English children were concerned as it
is maintained that:-

"An unbiased test should show similar correlations with

other variables in the two or more populations. A test's

predictive validity ... is the most crucial external

indicator of bias. A significant group difference in
validity coefficients would indicate bias." (Jensen, 1980 a,

p. 328)

The answer to this question as well as the details of predictive

validity of the LET Battery, together with the other conventional
measures are provided in the following pages. The results for Maths

and Reading will be discussed separately.

i) Prediction of Maths Age (Graded Arithmetic-Mathematics Test): Con-
ventionally, "multiple regression'" models are estimated by means of
least-squares techniques. However, newer maximum-likelihood procedures
(Joreskog, 1977), as implemented in such programmes as LISREL-IV

(Joreskog & Sorbom, 1978), enable more complex models to be tested in
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a simpler fashion than is possible with conventional techniques. In
particular, models can be set up for different groups of subjects
and the coefficients constrained to equality across groups. This is
particularly useful in answering the major question posed here, namely
are there age/ethnicity differences in the predictive validities?

The Maths Age was predicted by using a "multiple regress-
ion" model with the criterion variable being the Graded Arithmetic-
Mathematics Test and the predictors being Raven, Draw-a-Man and all
LETB Subtests. Two models were estimated using the LISREL-IV programme:
the first model allowed separate regression coefficients for all the
four subgroups by age/race. Then a second model was tried with the
constraint that the (unstandardized) regression weights had to be
equal for all four subgroups. A test of this constraint yielded
Xgl = 18.56. p> 0.05. Thus it appears that the null hypothesis of
equal regression weights in all the four subgroups cannot be rejected.

The common regression weights found by the LISREL-IV programme
for the pooled groups are given in Table 6.8; at the bottom of the Table

are presented R2 for the four groups by age/race.

Table 6.8 Standardized Regression Weights for the Pooled Groups
and R2 for the Four Age/Race Groups

Variables Regression Weights
Raven 33
Draw 19
Piaget 17
VSMT 10
OPAT (04)
WOPAT 14
SM 11
1st Year & Top Inf. Second Year Junior
English Asian English Asian
R 62 58 52 54

Decimals omitted()indicate a coefficient of less than 2 x its standard

FS alala) ol



- 144 -

Table 6.8 shows that the Raven receives the highest regression
weight followed by the Draw-a-Man Test. The regression weight of
the Piaget tests is quite close to that of the Draw-a-Man.

A further indication of the similarity of the regressions among
the four groups can be seen from proportions of the variance explained.
The (unweighted) average R2 for the four groups only changes from 0.59
when four separate sets of regression weights are used to 0.57 when a
single common set is used for the four groups. Thus it may be
concluded: -

i) that the regressions are essentially the same for all four groups;
ii) that approximately 57% of the variance of Maths is explained by

the combination of the two IQ measures and the LETB subtests.

The question which arises then is of the relative importance of the

IQ tests in comparison to the LETB subtests. Using a common set of
weights for all four subgroups, the (unweighted) average R2 dropped
from 0.57 to 0.41 using only the LETB subtests as predictors, and to
0.45 using only the IQ tests as predictors. Thus it can be seen that
there is little difference in the predictive validity of the combination
of the LETB subtests when compared to the conventional IQ measures -

the latter perhaps being marginally better predictors.

ii) Schonell Graded Word Recognition Test: In order to determine
the prediction of Reading essentially the same steps were followed
as for the Maths ability (as measured by the Graded Arithmetic-
Mathematics Test).

In the first place, a regression model was set up through LISREL-IV
with the Schonell Graded Word Recognition Test as the criterion. The
Raven's, Draw-a-Man Test and all the LETB subtests were predictors.

As a first step separate regression coefficients for all the four

subgroups by age and race were tried. This was followed by
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constraining all the regression coefficients to equality amongst all
the four groups. A test of thisconstraint produced a_x2 value of
20.48 with 21 df (p>0.08). There thus appears no evidence that
different regression weights are needed. Therefore the hypothesis
of equality of regression weights across the four subgroups must be
accepted. Table 6.9 shows the single set of regression coefficients
estimated by using LISREL-IV as being adequate for all four age/race
groups. (Note: These have been standardized using the pooled
within-groups standard deviations.) At the bottom of the table are

given R2 for the four groups by age/race.

Table 6.9 Regression Weights for the Pooled Groups and R2 for
the Age/Race Groups

Variables Regression Weights
Raven 23
Draw 18
Piaget 09
VSMT (08)
OPAT (04)
WOPAT 15
SM 11
1st Year & Top Inf. Second Year Junior
English Asian English Asian
R® 33 51 29 35

Decimals omitted. () indicate coefficient is less than 2 x its standard
error.

Further support to the idea that there is similarity of regression
weights can be seen from the proportion of the variance explained.
When four separate sets of regression weights are used for the four
groups, the (unweighted) average R® is 0.43. Whilst when a single

common set of regression weights is used then the (unweighted)
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average R is 0.38. From this it may be concluded (and this con-
clusion is similar to the conclusion arrived at in the previous
section while discussing the prediction of Maths ability):-
i) that the regressions are essentially the same for all four groups;
ii) that approximately 43% of the variance of Reading is explained
by the two IQ tests and the LETB.

The key question at the heart of the analysis is: between the two types
of measures (i.e. the two conventional IQ tests and the LETB subscales)
which is more important for predicting reading? From Table 6.9 can
be seen that the two IQ tests have more weighting compared to the
weights of the subtests of the LET Battery. In fact the contribution
of VSMT and OPAT is only minimal. However, fromthe fact that the two
IQ tests contribute more to the prediction compared to the subtests of
the LETB, it does not necessarily follow that they are more important.
The importance of a variable in a prediction cannot be judged entirely
by its relative weight. According to Kerlinger (1979):-

"Does this mean that X, is really more important than X

scores [because the regressionm coefficient of X. is

considerably greater than X,] in the prediction? We cannot

say clearly. The interpretation of regression weights

is usually not simple and easy." (p. 169)
What is really important here is the fact that in predicitng reading
ability three out of five LETB subtests make some contribution. Further,
by employing a common set of regression weights for all the four sub-
groups, the (unweighted) average R2 drops from 0.38 to 0.30 using IQ
tests alone and to 0.28 using the LETB subtests alone. These figures
clearly suggest that really there is very little difference in the
predictive validity of the LET Battery when compared to the two

conventional IQ measures - the latter perhaps being only marginally

better predictors.
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The above results are based on and are applicable to typical
children only. Would these results still hold if the sample on which
the predictive powers of conventional IQ measures and the LETB subtests
were compared, were mainly children who according to conventional
assessment procedures (i.e. IQ measures and or teacher ratings) were in
the bottom 5% of the population? This question has been considered in
the next section entitled "Longitudinal Prediétive Validity"

Before leaving this discussion a comment is warranted on the fact
that the preceding regression analysis results show that the LETB alone
or in combination with IQ measures is a better predictor of maths ability
compared to reading ability. It would appear that this is on account
of the relative contribution which the Piaget tests make since these,
on the whole, tend to be better predictors of maths ability compared to
reading (see Jensen, 1980 b, p. 674 where he reports a few studies which
also demonstrate that on the whole Piagetian tests tend to have slightly
higher correlations with maths tests compared to reading; Lunzer & Dolan,
1977). It would therefore seem that the variability in the predictive |
ability of the LETB for maths and reading is in line with some of the
evidence in the literature.

Thus studies of predictive validity based on concurrent measures of
predictors and criterion show that:-

i) there appear to be no age/ethnicity differences;
ii) the LETB is virtually as effective in predicting Maths and Reading
Ages as are conventional IQ tests.

Thus the LETB has been demonstrated to have concurrent predictive

validity.

6.9 Longitudinal Predictive Validity

Since Binet it has teen commonly accepted that any individual who seems

high on an intelligence test is a fast learner because he is good in
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basic subjects; whilst a child who performs poorly is a slow learner
because of his retarded attainments in basic sub jects (Guilford,
1967). For many years, therefore, several psychologists have viewed
intelligence as an integral part of the "ability to learn" (Jensen,
1979).

Contrary to this commonly held view of equating intelligence with
learning ability several workers have found that children with low 1Q
scores when tested on learning tasks show far more variability than
would be expected from their low IQ scores (Feurstein, 1970, 1979;
Haywood et al., 1975; Hegarty & Lucas, 1978; Jensen, 1961, 1963, 1967,
1969). For instance Jensen (1963) in one of his studies found that the
highest scores on learning tasks were achieved by children whose IQ
scores were 147 and 65 respectively. Similar results, perhaps though
not as'ramatic", were found by Hegarty & Lucas (1978). The pilot
study (details reported on pages 82 - 103) also demonstrated that there
were nearly 24% children whose scores on the Piagetian type tasks and
othér learning tasks were comparable with children with average and
high IQ scores, but their own IQ scores were at or below the 5th
percentile on the Raven's Matrices (using norms reported in the Manual
for the Coloured Progressive Matrices (Raven, 1962)).

Interesting and important though these findings are, none of
these workers would appear to have studied these children (i.e. those
who score low on an IQ test but high on learning tasks) as a group on
a longitudinal basis to determine empirically the validity of their
learning tasks. This study was set up to provide such information. It
was hypothesised that low IQ scores and/or low rating of these childrens'
ability by their teachers, are not necessarily a dependable index of
these childrens' rate of learning in school. For this type of sample -
the details will follow shortly - the LearningEfficiency Test Battery

should be a better predictor of their learning ability compared to the
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conventional type of assessment. It was also hoped that this study
would shed some light on the theoretical issue of the relationship

between IQ and learning ability.

6.9.1 Method

Sample: The sample that has been used for this longitudinal study
is a small sub-sample of 27 children of both sexes and of both races.
They were drawn from the main sample of Second Year Junior children.

They had to meet any one or more than one of the following conditions:

i) That the IQ score on the Draw-a-Man Test should be at or below

4970

ii) That the scores on the Raven's Matrices should be at or below the
score given in the Manual as corresponding to the 5th percentile -

range defined by Ravens as "mentally defective”.

iii) That the child, according to his teacher's estimation of his
ability, should have been rated as Grade 5 (i.e. in need of special
education).

These cut off points were selected because quite often children
who are in this range are recommended for special educational provision.
Tt is unlikely that this criterion is going to change as a result of
the new Education Act 1981 (DES 1983) not withstanding that it purports
to repeal the:-

"...provisions of the Education Acts relating to special

educational treatment and establishes a new framework for

the education of children requiring special education

provision whether in special or ordinary schools."

(DES, 1983, p. 1)

The other notable feature of this sample was that a very large
majority of these children (81.5% n = 22) had high scores on all the

subtests of the LET Battery. There were only a few children
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(18.5% n = 5) who did not achieve as well on the LETB subtests as the
rest of the children. In other words, their performance on the LET
Battery, more or less, corresponded with their low performance on
the conventional assessment as well. In the main, this sample
consisted of children who had relatively high scores on the LET Battery
but were rather low (i.e. in the bottom 5% of the population) on
conventional assessment. A breakdown of this sample is as follows:-

Table 6.10 Distribution of Children as a Function of Race and Sex

Boys Girls
English
(n = 6) 3 3
Asian
(n = 21) 10 4

All these children received a variety of remedial help from their

schools during the time of the longitudinal study.

Task and Materials: Details of tasks and materials, administration

and scoring procedures followed have been provided in Chapters 4 and 5

and Appendix A. Suffice to say here, since this group was part of the

main sample therefore like the main sample scores of these children on

the following tests were available.

1) Raven's Matrices: instead of the raw scores, estimated IQ scores
were used for all the analyses.

2) Draw-a-Man

3) Schonell Graded Word Recognition Test. This test was administered

twice. Once in March 1980 and then later in December 1980.*

* The gain scores for reading were obtained by deducting the March 1980

scores from the December 1980 scores for each child.
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6.9.2 Results

The mean scores and standard deviations of the two teacher's ratings,
two IQ tests, the LETB subscales together with their chronological ages

are presented in Table 6.11.

Table 6.11 Means and SDS of the Subgroup and the Parent Population

Subgroup Parent Population

M SD M SD
chronological Age 106,78 3.48 107.09 3.20
Teacher's Rating
According to 4.19 0.96 3.23 0.96
Attainment
Teacher's Rating
According to 3.63 1.08 2.96 0.93
Potential
Raven 13.85 3.55 22.49 6.46
Draw-a-Man 86.93 12.88 Not Available
Piaget 8.48 3.80 10.02 2.47
VSMT 16.89 Twll 18.98 5.81
OPAT 29.60 10.99 32.17 7.29
WOPAT 20.63 10.73 23.25 9.56
SM 21.41 8.05 23.35 4.25
% Asian 78 - 59 -

It is interesting to note here that the children in the subgroup
have considerably higher mean scores on the Draw-a-Man compared to
their Raven's and Teacher's Ratings (it will be recalled from the
Method Chapter that the Rating of 4 was described as '"Definitely
Below Average (DULL)). The scores of the subgroup on the Raven and
Teacher's Ratings place these children substantially below a typical

group in their intellectual ability as measured by the two conventional
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measures. It is also interesting to observe that the mean scores of
these children on all the subtests of the LETB are fairly high. As
a matter of fact their mean scores on the LETB subtests compare very
favourably with the mean scores of the parent population which had
children of a wide range of abilities. For the purposes of compari-
son the corresponding mean scores of the parent group have also been
shown in Table 6.11. Although the mean differences of the correspond-
ing LETB scores of these two groups would appear only marginal, the
percentage difference of Asian children in the two groups is quite
substantial. What is really strikirg is the fact that there are
almost four times more Asian children (78%) compared to their English
counterparts (22%) in the subgroup whose scores on the conventional
type of assessment range in the bottom 5% of the population. From
the above mean scores of the subsample it would seem apt to describe
them as low on conventional assessment but high on the LETB subtests.
From this it follows that it is not essential that a child who scores
low on conventional assessment would also score low on the LETB

subtests.

6.9.3 Comparison of the Conventional Assessment Measures and the

LET Battery as Predictors of Reading

It was thought that this issue would be best handled by correlation and
stepwise regression analysis. In order to obtain these statistics
the appropriate SPSS procedures were used ( for details of these
programmes see Nie et al., 1975). The consistent picture that has
emerged from these two approaches is that the Learning Efficiency

Test Battery is a better predictor of the subsequent learning

ability (i.e. reading gains) as well as Reading.
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6.9.4 Fvidence from Correlations

Table 6.12 shows how the reading test scores correlate with the two
conventional IQ tests and the LETB scores. (For full details of this
Matrix see Appendix B, Table B.1l.) From Table 6.12 can also be seen
that the TRP and TRA have the highest correlations with both READAGEM
(r = .66 and .64 respectively; both significant at the 1% level) and

READAGED (r = .71 and .65, significant at the 1% level).

Table 6.12 Correlation Matrix of Two IQ Tests, Teacher's Ratings,

Reading Tests and Reading Gains.

READAGEM READAGED READGAIN
1) Raven IQ 28 31 11
2) Draw-a-Man 33 Lg** 32
3) TRA 6L ** T1¥% 25
4) TRP 66** 65% 13
5) Piaget 38% 56 ** 38%
6) SM 53w 60** 24
7) OPAT 32 53%% TS
8) WOPAT 13 37* H2k
9) VSMT 34 56 ** 43*
10) READAGEM % TY** =12
11) READAGED X X H2% %
12) READGAIN X X X

Decimals Omitted
* Significant at the 5% Level
**  Significant at the 1% Level

Out of the five LETB subtests two subtests, Piaget and SM, have
substantial correlations with READAGEM. None of the conventional IQ

testshave a significant correlation with READAGEM. Of the two IQ tests
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it is only Draw-a-Man which has a significant relationship with
READAGED (r = .48 significant at the 1% level). Barring WOPAT which
has a significant correlation at the 5% level,the rest of the LETB
subtests have significant correlations with READAGED at the 1% level.
Except for the WOPAT which has a marginally lower correlation with
READAGED compared to Draw-a-Man, the rest of the subtests have better
correlations relative to the two IQ tests.

The picture changes quite dramatically when the correlations
amongst all the predictors and reading gain are examined. TRA and TRP
do not correlate with READGAIN despite correlating significantly with
the initial and final reading scores. Neither do the two conventional
IQ tests have a significant correlation with READGAIN: in fact the
Raven IQ has the lowest correlation in relation to the rest of the
variables. Except for SM, the rest of the LETB subtests have signif-
icant correlations with READGAIN - all are significant at the 5% level.

The foregoing correlations show that in so far as READAGEM and
READAGED are concerned neither the LET Battery nor the conventional
IQ tests have such high correlations with them as TRA and TRP. Does
this mean that the other variables compared to TRA and TRP are redundant
or less useful either for the purposes of concurrent validity or for
predicting these children's reading ability? The answer must lie in the
negative. At a superficial level it would appear that TRP and TRA are
capable of providing the best estimate of concurrent validity, being the
best predictors of reading ability compared to the rest of the variables.
However when examined closely it becomes quite plain that the superiority
of these two variables in relation to the rest, though impressive, is
of least practical use.

It will be recalled from Chapter 4, Section 4.2, that teachers

were asked to provide two types of rating of children: one based on
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children's attainments and the other based on their potential. Since
one of theratings (TRA) was based on the attainments high correlations
between TRA, READAGEM and READAGED were to be expected. In a way
the correlations between TRA, READAGEM and READAGED are not as high
as they should be - the expectation would be near .9 or so and not
Jjust .64 or .71 - though both are significant. This shows that
teachers' ability to rate children despite their knowledge of their
attainments is not really as good as it is popularly believed to be.
Further, the high correlation between TRA and TRP (.74 significant
at the 1% level; for other details see Appendix B, Table B.1l) also
explains why TRP too has a higher correlation with READAGEM and READ-
AGED compared to the subtests of the LET Battery and the conventional
IQ tests. Thus it would seem the reason that TRA and TRP have better
correlations as opposed to the LET Battery or conventional IQ tests
with READAGEM and READAGED, is not because the teacher's ability to
rate children is better than the LET Battery, but largely due to the
artefact of rating.

Even if it was not an artefact and the teachers were in reality
better at estimating children's ability to profit from instruction
compared to the LET Battery, there are times when teachers cannot
provide a measure of a child's ability on the basis of their judgement.
An example of such times is when a teacher has not known a child over
a long period of time but thereis some urgency to ascertain his ability
to learn. This could happen in the case of a recently arrived child
into this country from abroad - particularly if he/she happens to come
from a non-English speaking country. At such times there is a need for
an objective test which can yield such information and does not suffer
from the constraints of time or language. From the foregoing correlat-

ions it would seem that such a need is better met by the LET Battery as
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against the teacher's rating or the conventional IQ tests.
In conclusion these results quite plainly indicate that the
LET Battery is more useful for predicting reading compared to the
conventional type of assessment and definitely better for predicting

changes in reading levels over a period of time.
6.9.5 Stepwise Multiple Regression Analysis

Stepwise Multiple Regression Analysis was chosen as a second stage of
analysis as this seems to be the most appropriate statistical procedure
for the proplem at hand. The problem being to determine the relative
importance of the two conventional IQ tests, two Teacher's Ratings and
the LETB subtests in predicting reading gain. Stepwise Multiple
Regression allows the computer to first:-

"...enter variables in single steps from best to worse

provided that they meet the statistical criterion

established in the parameters section of the state-

ment. The variable that explains the greatest

amount of variance in the dependent variable will

enter first; the variable that explains the greatest

amount of variance in conjunction with the first

will enter second and so on". (Nie et al., 1975, p. 345)

The results of Stepwise Multiple Regression Analysis using READGAIN

as the dependent variable are presented in Table 6.13.

Table 6.13 Stepwise Regression Analysis: Using Gain Scores as the

Dependent Variable

Dependent Variable: Reading Age Gain in Months

Variable Multiple R R Square RSQ Change Significance
VSMT 425 180 180 *
WOPAT 496 2u6 065 ns
DRAW-A-MAN 544 295 0u9 ns
M 568 322 026 ns
TRP 580 337 014 ns
OPAT 585 343 006 ns
PIAGET 587 344 001 ns

TRA 587 345 000 ns
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¥ Significant at the 5% Level.
Decimal Points omitted.

From this table it can be seen that the test that explains the
maximum amount of variation in the dependent variable, READGAIN, is
VSMT, a subtest from the LET Battery. (F ratio of 5.52 with 1,25 df
significant at the 5% level.) No further steps are significant; however
it may be of interest that a further subtest from the LET Battery, i.e.
WOPAT, was selected as it explains the next greatest amount of variance
in conjunction with the VSMT: jointly they account for nearly 25%
of the variance. None of the conventional measures were selected.

Regression or other analyses using gain scores have been critic-
ised in the literature (Ferguson, 1971; Thorndike & Hagen, 1969;
Vernon, 1969; see also Anderson, 1940 and Bloom, 1964 cited in Vernon,
1969). The alternative approach is to seek prediction of the final
score, so called covariance analysis. The results of such an analysis

are shown in Table 6.14.

Table 6.14 Dependent Variable: Reading Age in Months in December 1980

(Covariance Approach)

Dependent Variable: Reading Age in Months in December 1980

Variable Multiple R R Square RSQ Change Significance
READAGEM 785 617 617 ¥
VSMT 8Ly 712 095 i
DRAW-A-MAN 860 T40 027 ns
WOPAT 878 771 031 ns
TRA 880 775 003 ns
OPAT 882 778 003 ns
RAVEN IQ 884 782 004 ns
PIAGET 885 784 001 ns
SM 886 785 000 ns

** Sjgnificant at the 1% Level

Decimal Points omitted.



- 158 -

As can be seen in Table 6.14 it is again a subtest from the LET
Battery, namely, the VSMT that is the main contributor in explaining
the variance of the dependent variable, READAGED (F ratio of 7.99 with
1,24 df significant at the 1% level). Again no further steps are
significant. The only difference between the two regression analyses
is that here the second best predictor in conjunction with the VSMT is
DRAW IQ followed by the WOPAT, whereas in predicting the READGAIN, DRAW
IQ takes the third place as the best predictor. From these two regress-
ion analyses it can be concluded that the LET Battery, or at least one
of its subtests, in the main exceeds the conventional measures of
assessment in predicting gains in Reading, whether these are measured
directly by the variable READGAIN or indirectly through the covariance
approach.

To summarise, the subtests of the LETB are homogeneous in content
and they have stable and satisfactory alphas and test/re-test
reliabilities. In addition the LETB has also acceptable face/content,

construct and predictive validities.
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CHAPTER 7

RESULTS II: TESTING JENSEN'S HYPOTHESES
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7.1 Jensen's Hypotheses of Mental Abilities and Factorial Structure
of the LET Battery

One of the aims of the present enquiry, related to Jensen's hypotheses
of mental abilities, was to test the factorial structure of the LET
Battery to determine whether the various subtests of the LET Battery
would form two identifiable orthogonal or near orthogonal clusters as
tests of Level I and Level II abilities. The three learning tasks,
Objective Picture Association Test, Word Object Picture Association Test
and Symbol Manipulation Test, were rooted in the theory of associative
learning, and together with the Visual Sequential Short Term Memory Test,
should be tests of Level I ability, according to Jensen's hypothesis:
the Piaget based test would be a measure of Level II ability (e.g.
Jensen, 1969, 1973, 1974 a, 1980 a, 1980 b).

Since a hypothesis of this nature is best handled by factor
analysis it was therefore decided to factor analyse the LET Battery
together with the Raven's Matrices and Draw-a-Man Tests. The Raven
and Draw-a-Man were added on the assumption of Jensen's theory (1969)
that they, together with other conventional IQ measures, would also be
measures of Level IT ability.

On the basis of Jensen's hypothesis the expectation would be that
the three learning tests together with the Visual Sequential Short Term
Memory (all measures of Level I ability) should form a separate ortho-
gonal cluster from the Raven's Matrices, Draw-a-Man and the Piaget based
tests (which are all measures of Level II ability). Since in the
development of the various subtests great attention was paid to ensure
that these do not favour either English or Asian children (see Principles
Section 3.2 Chapter 3, Rationale Behind the Pilot Version of the LETB)
it was therefore predicted that there would not be any significant

differences in the factorial structure of English and Asian Children.
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Again this is in line with Jensen's findings, namely, that although
there are differences in means for Level I and Level II between

populations, the factorial structure is similar (Jensen, 1973).

7.2 Factorial Structure of the LET Battery and other IQ Measures

As an exploratory step, in order to examine the factorial structure of
the LET Battery and the other measures of IQ according to race and age,
it was decided to carry out a Varimax factor analysis with a restriction
to two factors. (All analyses used the appropriate SPSS procedure,

see Nie et al., 1975). Because of the major interest in the factorial
structure of the two racial groups and subsidiary interest in age, four
separate factor analyses were carried out. Because of the small numbers,

Top Infants and First Year Juniors were combined. They were:-
1) Varimax factor analysis for Second Year English children only (n=86).
2) Variamx factor analysis for Second Year Asian children only (n=123).

3) Varimax factor analysis for Top Infants and First Year English

children (n=85).

4) Varimax factor analysis for Top Infants and First Year Asian
children only (n=90).
As it was simply an exploratory factor analysis, therefore only the
correlation coefficients between the variables and plots of rotated

factors for each race and age group were examined.
7.2.1 Plots of Rotated Factors

Examination of the plots of rotated factors (see Figures 7.1, 7.2, 7.3
and 7.4) show that there were certain similarities amongst the four
groups (Age/Race; Second Year Junior children will be described as

older; First Year Junior and Top Infants combined will be referred to



WS = .

I¥dOM = 9 Lvdo = §
INSA = 1 I3OVId = €
NYIWN-V-MVHd = ¢ NIAVY = T
pusdar]

¥ ¥ ¥ ¥ X ¥ x ¥

X X K ® X K X H K X H K X X K =

® X KX X

€« X K X K € A x K x

x

- ¥ x

. X X &

-

USJPTTUD USTTSUZ Jotunp

JB9] puodag JO S30Td J030B4 T°) 9J4n3T4

_89'[....



AVdOM
IWSA
NYW-V-M7dd

"

fr
e

WS = L
LvdOo = §
LIOVId = €
NHAVH = T
puade]

*ﬁﬂiﬂ‘ﬂ**ﬁﬂ!i'ﬁIii!iﬁl-ﬂii*if-ﬂii*i-ﬁiﬁﬂﬂ*

USJpPTTUY UBTSY JoTunp

JBa] puodsg JO S30Td J030ed

27 L 2andty

-— tg[ -



* ¥ X X ¥ ¥

x

LVdOM
JASA
NVW-Y-MVdd

¥ ¥ ¥ ¥

9
fr
c

¥

%H
L¥dO
LIOVId
NHAVYH

1"
— ML~

puada

X X ¥ x X

£ K X € X £ K K X £ X X N X £ X K X K ¥ X KX KX K ®X X =«

X ® ¥ # € K K W x

* x xX x X

¥ X ¥ X X X ¥ X ¥ ¥ ¥ ¥ v .y

USJPTTUD YsTTIUH

(pPoUTqUO)) JOTUNP JB3X 3SJTJ

puy sjuejul doJ, JO S10Td J030B4]

"€ ), 2un3dTy

_hg‘[__



WS = L
LVdOoM = 9 Iv¥do = §
INSA =t  I39VId = €
NVIN=YV-MVHd = ¢ NIAVH = T
pusdor]
¥ ¥ ¥ X ¥ X ¥ X ¥ ¥ ¥ ¥
9
2
q

£ X K X X K K KX %

¥ K X K KK K K g K K K K KK K o« MK K K K K X K KK X K KK K

¥ % X ¥ ¥ ¥ ¥ X ¥ ® ¥ v ¥

USaJpTTyd uetsy

(P2UTQUO)) JOTUNP JBSX 3SJT4

puy sjuejul doJ, JO S30Td JO3OBJ]

“f* ) 2Jn3ty

_99-[_



- 166 -
as younger group) in their plots of rotated factors. As a matter of
fact some similarities between the older English and Asian, and the
younger English and Asian were quite marked. First, take for instance,
the older group (Figures 7.1 and 7.2): Raven's, Draw-a-Man, Visual
Sequential Short Term Memory and the other learning tests would appear
to be more or less in the same factor spaces for English as well as
Asian children. Now consider the younger group: Visual inspection
would suggest that the Raven, Symbol Manipulation and the Object
Picture Association Tests for both English and Asian children were,
in the main, in the similar factor spaces.

However certain dissimilarities were also discernible in the four
groups. In the case of older Asian children, the Piaget based test was
closer to the learning tests whilst in the case of English children
it was closer to the Raven and Draw-a-Man Tests.

These minor differences in the positioning of some of the subtests
in the factor spaces were apparent in the younger group too. In the
case of English children (Figure 7.3) the Word Object Picture Association
Test and the Symbol Manipulation and the Short Term Memory Tests were
closer to the Draw-a-Man Test and the Piaget based Test rather than
the Raven's. Whilst this was not the case with respect to Asian children:
in their case, the Raven and Piaget would seem to be closely related to
each other; theDraw-a-Man considerably away from the learning and
Short Memory Tests (see Figure 7.4).

Notwithstanding the similarities and minor dissimilarities of the
various tests in the factor spaces certainly there were no two clear
cut orthogonal or near orthogonal clusters (in any of the four groups)
with learning tests and the Short Term Memory test forming one cluster
and conventional IQ tests and Piaget based tests forming a separate

cluster. Inspection of the correlation tables (Tables 7.1 & 7.2)



- 167 -

quite clearly suggests that in the case of all the groups measures
of learning and short term memory were substantially related to

the measures of IQ and Piaget based Tests. As a matter of fact some
of the correlations between learning tasks and Visual Sequential
Short Term Memory (Level I according to Jensen) were greater with the
measures of Level II ability (i.e. Raven, Draw-a-Man and Piaget,
according to Jensen) than some of the correlations amongst the tests
which are supposedly measures of Level II ability. Consider

the older Asian children (Tables 7.l1) ; the correlation coefficients
between the VSMT and the Raven (.43 significant at the 1% level),
between the Symbol Manipulation and the Raven (.44 significant at
the 1% level) and between the Symbol Manipulation and the Piaget
(.45 significant at the 1% level) were in fact substantially
greater than the correlation between the Draw-a-Man and the Piaget
(.40 significant at the 1% level, see Table 7.2). This was true

in the case of English children too: for instance, the correlation
between the VSMT and the Raven (.47 significant at the 1%

level) was higher than the correlations between the Raven and the
Draw-a-Man ( .41 significant at the 1% level), and the Draw-a-Man
and Piaget (.40 significant at the 1% 1level) and was almost of the
same magnitude as between the Raven and the Piaget (.49 signifi-
cant at the 1% Level).

Tt was true in the case of the younger children as well that the
correlations of the learning measures and the short term memory with
the measures of IQ and the Piaget based tests were fairly substantial.
Of the 24 correlation coefficients in Table 7.1 (younger group) there
are fourteen which are significant at the 1% level and four at the 5%

level: there are only six correlations which are not significant as
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would be expected on the basis of Jensen's theory. Further, some of
the correlations between the tests of Level I and Level II (as they
would be described within Jensen's theoretical framework) were greater
or almost as great as among the measures of Level II ability.
The results cannot be regarded as consistent with Jensen's hypothe-
sis with respect to all the four groups, namely that the tests of

associative type and short term memory load on a separate and orthogonal
factor from the tests of conceptual ability. These results demonstrated

that, on the contrary, the learning, short term memory and cognitive
tasks were not easily divisible into two non-related identifiable
groups. In some other studies too, which have some similarities to

the present study, it has been found that learning and memory tests

are not orthogonal to the conceptual tasks (Haynes, 1971). Some of
the evidence available would also suggest that when only learning tasks
are factor analysed they load on more than one factor (Malmi et al.,
1979 and a study cited therein by Underwood et al., 1978) - contrary
to Jensen's hypothesis.

Cronbach (1970) too, after a survey of a considerable amount of
literature concerned with the relationship between intelligence and
learning ability, came to the conclusion that there is not just one
kind of learning ability and some individuals could excell in one type
of learning task but could be poor on others. The inference from Cron-
bach's conclusion does not suggest that all the learning tasks if
factor analysed would load on one factor only. The implication is that
they may load on more than one factor (cf. Malmi et al., 1979 and
Underwood et al., 1978 cited therein).

Guilford (1967) after surveying the earlier experimental work
concerned with the relationship between intelligence and learning

ability arrived at the conclusion that there was no general learning
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ability underlying all learning tasks and:-

"...both learning ability and intelligence involve many

different component abilities and that they share the same

components depending upon the nature of the learning task

and intelligence test." (p. 20)

The factor analysis results of the present study would appear to
be more in line with Rohwer et al. (1971 and the several studies cited
therein) that the paired associate learning involves a substantial
amount of cognitive processes, perhaps not easily distinguishable from
the cognitive processes required in what Jensen describes as conceptual
learning tasks. (See also Gagne, 1977 who warns that the simple
associative type of learning tests may not after all be that simple.)
Cognitive psychologists, too, claim that in the so called simple S-R
or simple associative type of learning tasks some of the mental pro-
cessess that are invoked are: observation of the association, storing
of this information in memory and the retrieval of it (Hilgard et al.,
1979). It would seem that because some of the mental procesess involved in
both Level I and Level II type of learning are more or less the same,
therefore these two types of abilities do not form two easily divisible
and separate groups when factor analysed. The psychological reality
would appear to be that the wide range of measures of mental processes
tend to be correlated with each other rather than forming two ortho-
gonal groups (Lunzer & Dolan, 1977, see also Stevensen, 1972 who found
correlations ranging from .38 to .56 between measures of Level I and
Level II abilities).

Although in the light of the foregoing exploratory factor analysis,
Jensen's hypothesis that mental abilities can be categorised into
Level I and Level II abilities cannot be accepted, this analysis,
however, did not succinctly resolve the problem as to whether the Asian

and English have more or less the same type of factorial structure.
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Notwithstanding this, however, it needs to be added that there are
strong indications that it is unlikely that there will be any major
differences in the factorial structure of the two groups although, at
this stage, not much reliance can be placed in this assertion. The
chief difficulty being that except for Second Year group (n=123) the
size of the remaining three groups is in their eighties only. It is
well recognised that with small numbers, such as these, the standard
errors associated with factor loadings do not permit sufficient local-
isation of the tests in the factor space to be sure whether the apparent
differences, or lack of differences, are statistically significant.
Therefore, in order to test these differences between Asian and English
children, both in the older group (Second Year Junior) and in the younger
group (Top Infants and First Year Junior), some confirmatory rather than

exploratory factor analysis was called for.
7.2.2 Confirmatory Factor Analysis

It was decided to use the LISREL Programme (Joreskog, 1971, see also
Footnote) as it is possible with this programme to test hypotheses about
the equality of factor locadings and/or factor covariances among groups.
A series of models were set up and tested for their goodness of fit as

shown in Table 7.3.

Grateful thanks to Dr P Coxhead for carrying out job preparation for
LISREL analysis and for computing as well which made inordinate demands
on his time.
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Table 7.3 Summary Results of the LISREL Programme

Model Fggtgis Equality Constraints Chi Sqr df sig
A 1 None ie separate load- 125.12 56 X% %
ings, factor covari-
ance, unique covari-
ance.
B 2 None ie separate load- 26.18 32 ns
ings, factor covari-
ance, unique covari-
ance.
C 2 Loadings equal across 77.58 62 ns
four groups.
D 2 Loadings and factor 89.11 Tl ns
covariances equal
across four groups.
E 2 Loadings and factor 187.20 92 X% ¥
covariances andunique
variances across four
groups.
¥* - p < .001
¥ - p< .01
ng = p < .05

First of all there was a need to determine whether a two
factor solution was appropriate or whether a different number of
factors could be required for all the subtests of the LETB plus the
Raven's Matrices and Draw-a-Man Tests. In order to test this hypo-
thesis, firstly, Model A was set up. This model stipulates that
there be one factor in each of the four age/race groups with no
restriction that the factor loadings, factor covariances or unique
covariances should be the same across the groups. Model A clearly

did not fit the data as shown by the Chi Square of 125.12 with 56

df (p < .001).
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Secondly Model B was set up, in which there are two factors in
each age/race group, again with no equality contraints across groups.
As can be seen from Table 7.3 Model B fits the data extremely well
(Chi Square = 26.18 df = 32; p > .05). Clearly, then one factor is
not adequate but neither are more than two required. Hence the
hypothesis of two factors only underlying earlier discussion, is
confirmed.

Given that the correct number of factors appear to be two, the next
question relates to equalities between the four age/race groups. Models
C to E successively equate factor loadings, factor covariances and
unique variances across the four groups. Table 7.3 shows that the best
of these three models is Model D i.e. loadings and factor covariances
equal across groups but separate unique variances for each group. Table
7.4 shows the loadings and factor correlations for Model D after (i)

a Varimax rotation and (ii) a Promax rotation.

Table 7.4 Varimax and Promax Factor Loadings of the Four Groups

(Age/Race)
Loadings Loadings
Varimax Rotation Promax Rotation
1 2 1 2
Raven 78 25 90 -12
Draw 59 15 70 =14
Piaget k3 39 45 22
WOPAT 29 41 19 35
VSMT 26 52 09 52
SM 22 50 05 51
OPAT 12 76 =21 90

Factor Correlation

Factors 1 - 69
2 sty o
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Note: Decimals omitted
Salients underlined

The intepretation placed on the loadings would appear to be
similar between the Varimax and Oblique solutions. It would also
appear that by the Oblique solution the factorial complexity has been
somewhat reduced and the obtained solution has become slightly neater,
i.e. loadings closer to 1 or 0. For instance, in the case of OPAT,
the factor loadings of .12 and .76 in the Varimax solution changes to
-.21 and .90 in the Oblique solution. This applies to nearly all the
factor loadings, i.e. they have come closer to 1 or O. Superficially
the Promax rotation would suggest that there is substantial support to
Jensen's hypothesis that the mental abilities can be viewed as Level I
and Level II. All the learning tests and the Short Term Memory Test
(measures of Level I according to Jensen) have meaningful loadings
(see Child, 1973) on Factor 2, whilst the Raven, Draw-a-Man and
Piaget Tests load minimally, the converse is true for Factor I. However,
in the light of the correlation between factor I and II (r = .69) the
inevitable conclusion has to be that there is little evidence to
suport Jensen's fundamental thesis that the range of mental abilities
fall into a clearcut pattern of Level I and Level II abilities
(depending upon the mental manipulation of the sensory input) which are
orthogonal to each other. In view of the equalities across the groups,
this is true in the case of younger as well as older children, both
Asian and English. As it has been stated earlier, the conclusion from
these factor analysis results has to be that the factors of mental
ability are related to each other across the four groups and they
are not independent of each other as Jensen's theory would predict.

A further test of Jensen's theory is possible using LISREL

methodology since loadings can be constrained to zero as well as to
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equality. It was thus decided to test another model, F, in which not
only were the factor loadings and factor covariances equal across the
four groups but the factor loadings were also constrained to fit the
"Jensen pattern". The schematic representation of the "Jensen pattern"

would be as presented in Table 7.5.

Table 7.5 Schematic Representation of the "Jensen Pattern"

Factor I (Level II) Factor II (Level I)
Raven + 0
Draw + o)
Piaget - o]
VSMT o +
OPAT o -
WOPAT o &
SM 0 +
According to Jensen's  theory, the Raven, Draw-a-Man and the

Piaget Test would be maximally loaded on Factor I (identified in the
above table by '+') and be least loaded (represented by 'o') or ortho-
gonal to Factor II. The obverse would be true of VSMI', OPAT, WOPAT and
M.

The actual factor analysis results obtained are presented in

Table 7.6.

Table 7.6 * Factor Analysis of Model F with the Additional Constraint

of the "Jensen Pattern"

Factor Loadings

I IT
Raven 75 00
Draw 59 00
Piaget 66 00
VSMT 00 60
OPAT 00 68
WOPAT 00 51
™ 00 56

Factor Correlations

Factor I 1.00 70

Factor II 70 1.00
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¥Decimals omitted.

This model is very similar to the Promax rotation and
Model D.

The correlation between Factor I and Factor II (r = .70)
again clearly suggests that the two factors are highly related
to each other and the model does not support Jensen's hypothesis
of independence of Level I and Level II abilities. Further
Model F does not provide a good fit to the data (Chi Square =
118.21; df = 76; p = <.01) suggesting that the very clearcut
division of tests into Level I or Level II is not
correct.

It is therefore concluded that of the six models
hypothesised the best fit Model is D which suggests that
across the four groups there are no significant differences
either in their factor loadings or in their factor
covariances.

The fact that the factor loadings and factor covariances
were the same across the four groups, helped to meet one
of the aims of the study namely, that the LET Battery should
be equally useful in assessing English and Asian children -
although it needs to be acknowledged that the genesis of
its development was to meet the needs of Asian children.

As the factorial structure of the LET Battery is not different
for either racial group it can be claimed that it is a
"culture fair" test in so far as English and Asian children
are concerned (See Jensen, 1974b; 1980 a; 1980 b). These
findings are a considerable advance compared to the

pioneer work of Haynes (1971) and Hegarty and Lucas (1978)

which like the present study. were also carried out to
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meet the assessment needs of children from ethnic minority groups.
Neither Haynes nor Hegarty & Lucas provide any information about the
comparative factorial structure of the English and ethnic groups they
studied. In fact Hegarty & Lucas (1978) study did not include English

children at all.

7.3 Analysis of English and Asian Children's Performance on Measures
of Level I and Level IT Abilities

The previous section dealt with the factorial structure of the LET
Battery. 1In the present section attention will be focused on the
second hypothesis related to Jensen's theory of mental abilities. To
recall, this hypothesis was: Asian and English children might differ
in means for Level I and Level II abiliﬁies.

This hypothesis was developed from Jensen's (1973) following
statement concerning his theory:-

"Population groups that have developed under different selective

pressures for different abilities, and through historic, geo-

graphic and relative social isolation from one another, might

therefore be expected to differ in Level I and Level II

abilities..." (1973, p. 264)

Jensen himself does not seem to have studied Asian children (the
way theyhave been defined here and not the way he has defined them, see
1980 a, 1980 b; Jensen & Inouye, 1980) but since Asian children in
Britain fulfilled the criterion for growing under different selective
pressures and of experiencing differing "historic, geographic and
relative social isolation" from English children, it was therefore
justifiable to expect, on the basis of his theory, that there might
pe differences in the performance of English and Asian children in the
measures of Level I and Level II abilities.

Perhaps, statistically speaking, in the light of the factor analysis

results discussed in the previous section, subtests of the LET Battery

and the Raven's Matrices and Draw-a-Man test should no longer be
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described as measures of Level I and Level II the way they had been
classified so far, because the factor analysis has clearly demonstrated
that, that hypothesis is not tenable. However, logically, and for the
sake of clarity in the exposition, it would seem more appropriate that
the learning tests, the Visual Sequential Short Term Memory Test should
still be described as measures of Level I, and the rest as measures of
Level IT until all the hypotheses concerning Jensen's theory have been
tested.

As one of the hypotheses was to test differences due to Race on
measures of Level I and Level II abilities, the MANOVA Test seemed an
appropriate technique to test such differences since this technique
is often used to test the "realness" of the differences among the
population centroids, or means vectors (Cooley & Lohnes, 1971,

p. 224).

Race had two levels: English and Asians; age had two levels:
Second Year Junior and Top Infants/First Year Junior (as in the previous
analysis these two latter groups were combined in order to have an
adequate number of children for the analysis). The thirteen variables
studied were: Raven's Coloured Progressive Matrices (Raven), Draw-a-
Man Test (Draw), Piaget, Visual Sequential Short Term Memory Test
(VSMT), Object Picture Association Test (OPAT), Word Object Picture
Association Test (WOPAT), Symbol Manipulation (SM), Graded Arithmetic-
Mathematics Test administered at the same time as the LET Battery
(MATHAGE), Schonell Word Recognition Test administered at the same time
as the LET Battery (READAGE), Graded Arithmetic-Mathematics Test
administered the second time after a year of the first testing (MATH 81),
Schonell Word Recognition Test administered after a year of the first
testing (READ 81), Teachers Rating according to attainments (TRA),

Teachers Rating according to potential (TRP). According to Jensen's
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theory (1969) the IQ tests (Raven and Draw), the Piaget and attainment
tests (both reading and maths tests) would be classified as measures of
Level IT ability, the rest i.e. VSMT, OPAT, WOPAT and SM as measures of
Level T ability.

A MANOVA Test showed that the means for the whole set of variables
differed among the four groups (Lambda = 0.57; F (39, 1040) = 5.5,
significant at the 1% level) so that it was thought legitimate to

investigate the differences amongst the means separately.

7.4. Analysis of Variance Results

A series of two way analyses of variance (ANOVA) were undertaken as a
follow-up for further interpreting the significant MANOVA (see Bray &
Maxwell, 1982 who discuss at considerable length the "proper" method(s)
to employ once the MANOVA rejects the null hypothesis of no overall
significant differences). The list of variables was the same as for
the MANOVA Test and so was the cross classification: Age x Race.
Table 7.7 gives a summary of the thirteen 2 x 2 ANOVAS. The other
ANOVA details (e.g. Sum of Squares, Degree of Freedom, Mean Square and
significance of F) for all the thirteen variables are provided in

Appendix C.

It is often recommended in the standard statistical text books
(e.g. Lewis, 1968) that in the absence of any significant interactions,
the main effects are of chief interest. As none of the Age x Race
interactions turned out to be significant, therefore, attention will
be focused on the main effects only. In the following sections, first,
simply the results of the meaningful main effects will be presented,
to be followed by a discussion of those main effects, which significant

or not, merit a discussion as they shed some interesting light on some

of the hypotheses.
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Table 7.7 Summary Table of Thirteen 2 x 2 ANOVAS

Variables Main Effects F Ratios | Interaction F Ratios
Race Age Race x Age
IQ Tests
Raven 17.13 ** 18.57 %% 3.81 ns
Draw-a-Man .12 ns 8.34 *x 1.14 ns
LET Battery
Piaget .30 ns 22.10 ** 1.03 ns
VSMT 8.70 ** 1.66 ns 414 ns
OPAT 1.50 ns .12 ns .95 ns
WOPAT .04 ns | 126.25 ** .25 ns
SM .07 ns 8.69 ** 1.15 ns
Attainment Tests
MATHAGE 1.92 ns 25.18 ** 2.27 ns
READAGE 1.23 ns 13.33 *% 1.48 ns
READ 81 .00 ns 14,67 ** 1.55 ns
MATH 81 2.25 ns 19.25 ** 2.26 ns
Teacher's Ratings
TRA 1.70 ns .49 ns .84 ns
TRP .54 ns .00 ns .87 ns

¥ Significant at 5% level.
** Significant at 1% level.
ns Not significant.

7.4.1 The Main Effect Race

Of the thirteen there were only two variables, the Ravens and Visual
Sequential Short Term Memory, where there were significant differences
between English and Asian children at the 1% level. In Table 7.8

are shown means (adjusted for age) on the Raven's and the VSMT for

Asian and English children.
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Table 7.8 Mean Scores on the Raven and Visual Sequential Short

Term Memory as a Function of Race (Adjusted for Age)

Means
English Asian
Raven 22.80 20.15
VSMT L7.53 19.39

On the Raven's, as expected, the difference of 2.65 points was in
favour of English children whilst a slightly smaller difference of
1.86 on the VSMT was in favour of Asian children. The latter difference
was neither intended nor expected. On none of the other tests were
there any significant differences. In the light of Jensen's theory and
the review of literature pertaining to the performance of English and
Asian children the main effect, Race, raised a few questions.
1) Why were there significant differences on the Raven's Matrices and
not on the Draw-a-Man Test?
2) Why were the differences on the VSMT in favour of Asian children?
3) Why, contrary to a reasonable amount of evidence in the literature,
were there non-significant differences on all the attainment tests?
Each question will be taken up in turn following the outlining of the

results of the main effect, Age.
7.4.2 The Main Effect Age

In examining the main effect, Age, of interest here are the age differ-
ences related to the LET Battery rather than the other variables such
as attainment tests, IQ tests or teacher's rating.

Table 7.7 shows that none of the Race x Age interactions are
significant. Of the thirteen variables there are nine variables where,
as expected, there are significant differences between the younger

and older children and these differences favour the later group; 1in



o
each case they are significant at the 1% level with 1, 384 df. On
four variables, namely, TRA, TRP, OPAT and VSMT there are no
statistically significant differences. This is expected for TRA and
TRP which are presumably norm referenced.

There are two subtests from the LET Battery, VSMT and OPAT, where
there are no statistically significant age differences which merit
some discussion.

Like the main effect, Race, the main effect, Age, too raised an
important issue: why the F ratio did not show any significant differ-
ences on the VSMT and OPAT? This question and the other questions
related to the main effect, Race, posed earlier, will be considered

now. First, questions related to the main effect, Race.
7.4.3 Discussion of the Main Effect Race Results

The statistically significant difference in the scores of English and
Asian children on the VSMT would suggest that inadvertently a learning
skill has been identified which would appear to be more developed in
the Asian culture compared to the indigenous English culture. Although
this outcome was not expected, it is consistent with the vast cross-
cultural evidence which does suggest that different cultures do favour
the fostering of differing cognitive/learning skills and:-

"There is indeed reason (Goodnow, 1976) to believe that
habitual cognitive values and strategies vary much more
from one culture or subculture to another than had

been supposed..." (McReynolds, 1982, p. 122; see also
Anastasi & Foley, 1949; Bruner, 1966; Cole et al., 1971;
De Vos & Hippler, 1969; Ghuman, 1975; Vernon, 1969)

Soviet psychologists believe:-

", ..that cultural variability in intellectual activities is
the basis for both developmental and cross-cultural differences
in memory. This seems to be so because of the important role
played by memory strategies, mnemonics or other memory
activities (e.g. verbal encoding, perceptual scanning, depth
of processing and so on), that may vary across individuals
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and contexts for remembering, as well as across societies."
(Wagner, 1981, p. 192)

There is further support to this line of thinking if the Indian
Sample's mean scores on the VSMT were examined and compared with the
mean scores of English and Asian children on the same test. Table
7.9 shows that the mean of Asian children was about the same as the
Indian children; whilst the means of Asian and Indian children were
greater than the mean of English children by more or less the same

magnitude.

Table 7.9 Mean Scores, SDs of English, Asian and Indian Children
on VSMT - 8 to 9 Years

Mean Scores (SDs in Brackets)

English Asian Indian
(n=87) (n=101) (n=30)
VSMT 17.52 19.19 19.50
SDs (5.85) (6.13) (5.43)

The foregoing explanation must apply to a certain extent to the
unexpected non-significant differences of Asian and English children
on the Draw-a-Man (part of the first question). The mean scores of
English and Asian children, when adjusted for age, were 27.28 and 27.55
respectively. One of the plausible explanations of this non-significant
difference may well reside in the fact that English and Asian children
had a fairly homogenous socio-economic status and probably did not have
too dissimilar early experiences. The role of early experiences
related to a particular skill are quite critical as this has been shown
by numerous researchers working in the field of cross-cultural studies
(cf. Anastasi & Foley, 1949; Cronbach, 1970; Ghuman, 1975, 1981 in
which he refers to several studies; Vernon, 1969). Further, it also

seems reasonable to speculate that the Draw-a-Man is a relatively more
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culture fair test compared to other IQ tests (e.g. Raven's Matrices.
WISC-R, 1974) particularly where the main population is concerned.
Haynes (1971) too did not find any significant differences on the
Draw-a-Man Test between the performance of Asian and English children
whilst she found significant differences on some of the subtests of
the Weschler Intelligence Scale for Children (e.g. WISC Picture Comple-
tion, WISC Picture Arrangement, WISC Block Design, WISC Object Assembly,
WISC Performance Scale IQ, WISC Vccabulary).

The other reason for the non-significant differences on the Draw-a-
Man (and this reason would apply to the third question as well: i.e. why,
contrary to evidence, there were no significant differences cn the
attainment tests?) could very well be that.as has been shown, a Western
type of education seems to have some influence on certain skills of
Asian children and with time they tend to catch up in thcse areas
viith their English counterparts (Ghuman, 1975, 197€, see slso Bruner,
1966). This line of thinking was confirmed by Monica Taylor who came
to a similar conclusion after an exhaustive review of the literature
concerned with examining the performance of Asian children on IQ and
attainment tests. Taylor, who wecrks for the NFER, has recertly
carried out a very detailed survey about the performance cf Asian
children for the Swann Committee who have been asked to look into the
performance of Asian children in Great Eritair.. In a personal ccnmmuni-
caticn, she statesthat inthe numerous studies she has reviewed, she too
found that, in the main, Asian children who had all, or major part , of
their education in Britain scored as well as English children on the
Draw-a-Man and attainment tests.

It would, therefore, seem that the Western type education influ-
enced the performance of Asian children on the Draw-a-Man Test (and

attainment tests). The mean scores of English, Asian and Indian children
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on the Draw-a-Man were consistent with this line of thinking (see
Table 7.10). Children who had no exposure to the Western type culture
(i.e. Indians) had lower mean scores on the Draw-a-Man compared to

both Asian (who have had some exposure) and English children.

Table 7.10 Mean Scores and SDs of English, Asian and Indian Children
on Draw-a-Man - 8 to 9 Years

Means (SDs in Brackets)

English Asian Indian
(n=87) (n=101) (n=30)
Mean on
DA M 28.21 28.88 25.30
SD on
Draw-a-Man (7.56) (8.41) (7.81)

Turning to the third question: why did the study not show signifi-
cant differences on attainment tests? Two reasons have already been
offered: namely, the homogenous background and possibly the influence
of the Western type of education. Yet another reason could be that
Asian parents value education more than the indigenous population and
therefore reinforce their children to work harder so that their
children's performance in schools reaches a satsifactory standard. Thus
even though Asian children start schooling with a certain disadvantage,
as time goes on, they tend to catch up by dint of sheer perserverence
(Spencer, 1982; see also Allport, 1937; Cattell, 1965; who discuss the
role of certain personality traits in achievement).

The issue that yet remains to be discussed is: if Asian children's
performance was sensitive to Western type education on attainment and
the Draw-a-Man Test why was it not influenced on the Raven's Matrices

as well? It is quite possible that Western type education does not
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affect all the tested abilities equally (cf. Ghuman, 1975). Perhaps
certain abilities take considerably more time before they are affected
as a consequence of different cultural influences.

Hence, probably the reason that the abilities of Asian children
required to perform well on the Draw-a-Man Test and attainment tests
were more easily, and relatively within less time, influenced compared
to the abilities required to do well on the tasks like the Raven's
Matrices or the WISC (2{. Haynes, 1971). How long it would take for
the dominant culture to begin to influence Asian children's performance
so that they equalled English children's performance, remains yet to be
seen. The present research does clearly suggest that the Raven's
Matrices discriminated against Asian children. It would therefore seem
that despite the popularly held belief about the Raven's Matrices that
it is a culture fair test, the present study has shown that in so far
as Asian children are concerned, it is not and has also highlighted the

complex role of culture on measured abilities (cf. Ghuman, 1980).
7.4.4 Discussion of the Main Effect Age

Of the five subtests from the LETB, for two subtests - VSMT and OPAT -
the F ratio showed non-significant differences. Examination of the
mean scores on the VSMT and OPAT showed (see Table 7.11) that although
the F ratio failed to demonstrate age differences in the mean scores
on these two tests, older children did have marginally higher means
than the younger children. In the case of OPAT, because of the

fairly high mean scores achieved by both the older and younger groups,
the "ceiling" effect must have, to some extent, contributed to the

non-significant differences between the two groups.
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Table 7.11 Mean Scores and SDs of Second Year and First Year
Top Infants on VSMT and OPAT

Mean Scores (SDs in Brackets)

First Year &

Top Infants Second Year

n=175 a=2l0
VSMT 18.11 (6.27) 18.98 (5.91)
OPAT 31.86 (6.72) 32.17 {7.29)

It is apposite to reiterate here that the "celing" effect was
inevitable because one of the key aims of the LET Battery was that it
should be able to discriminate the bottom 5% of the population, and
also because of the artefact of the test administration model which
offers a substantial amount of learning experience to the child during
the time of testing to determine if he can reach the mastery level.

In order to achieve this goal, the discriminating power of these two
subtests for these two age groups has been sacrificed. Although
discriminating power among the typical Top Infants and First Year

Junior and Second Year Junior has not been possible to achieve, the OPAT
and VSMT still discriminate between the mainstream sample and the ESN-M
children (see Table 7.12) notwithstanding that the mean age of the later

sample is somewhat higher than the other groups - as their respective

means show.

Table 7.12 Means and SDs of ESN-M Second Year Junior and First Year
and Top Infants Combined on VSMT and OPAT

Means (SDs in Brackets)

VSMT OPAT
ESN-M . 3.92 (5.21) 15.60 (12.57)
n=40
Second Year . 18.98 (5.91) 32.17 (7.29)
n=210
First Year &
Top Infants = 18.11 (6.27) 31.86 (6.72)

n=175



~ 189 =

With the ESN-M child's mean scores on these two subtests as a
guide, a practicing educational psychologist should still be able
to decide whether the child should continue to receive education in
the mainstream or be recommended for a special educational provision.
Thus, notwithstanding, the inability of OPAT and VSMT to discriminate
between the younger and older age groups, these tests still have the
potential to be useful in the work of an educational psychologist; but
more importantly, they are still able to meet one of the aims of the
LET Battery that it should be able to assist in determining the future
educational needs of Asian children.

Yet another reason that the F ratio does not reveal significant
differences on the OPAT and VSMT could possibly be due to the fact
that the learning skills measured by these subtests are such that the
performance on them does not improve with age - unlike other subtests
of the LET Battery. 1In view of this these two subtests should not be
used on older children. However, the LET Battery still has three
subtests (Piaget, WOPAT and SM) which have demonstrated age-related
differences which means that these can be usefully employed for the

younger as well as older children.

7.5 ANOVA Results and Jensen's Hypothesis of Mental Abilities

In the light of the previous ANOVA results now the following two hypoth-

eses, embedded in Jensen's theory (e.g. 1973) can be considered.

Hypothesis 3: There would be real differences between Asian and
English children on the Raven, Draw-a-Man, Piaget, Maths and Reading

tests (measures of Level II ability).

Hypothesis 4: There would be no real differences between English and

Asian children on the Visual Sequential Short Term Memory Test,
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Object Picture Association Test, Word Object Picture Association Test

and Symbol Manipulation.

Hypothesis 3: The ANOVA results do not provide support to this aspect
of Jensen's theory. Except for the Raven's Matrices, on the rest of
the measures of Level II ability the analysis of variance results have

shown non-significant differences between English and Asian children.

Hypothesis 4: Superficially, it would seem that, on the whole, the
analysis of variance results provide support to this hypothesis: after
all, out of the four tests of Level I, there is only one subtest (VSMT)
where the ANOVA has shown significant differences between the two
racial groups. On the other hand, it could be argued that the non-
significant differences on the three tests of Level I ability are
largely on account of the fact that in selecting these (as a matter of
fact this applies to all the subtests of the LET Battery) several
factors were taken into consideration to ensure that there should not
be significant differences in the performance of English and Asian
children on any of the LETBsubtests (see principles on pages 56 to 59
and also the Chapter Rationale Behind the Pilot Version of the Learning
Efficiency Test Battery). Therefore it cannot unequivocally be said

that the ANOVA results support Hypothesis 4.
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CHAPTER 8

CONCLUSIONS AND RECOMMENDATIONS
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8.1 Conclusions

The present research had two principal aims. Firstly, to

develop a test battery for Asian children brought up in England.

It was intended that this Battery (Learming Efficiency Test Battery
- LETB) would have some special features which none of the available
batteries would have, although they might be similar to the LETB in
some respects. Although this Battery was developed mainly with Asian
children in mind, it was hoped that it would be of equal value for
English children as well - in other words, the LETB should be
relatively culture fair as far as these two races are concerned.

The second major aim of the study was to test the
generalisability of Jensen's theory of mental abilities, Level I and
Level II, to populations other than those he had studied. Related
to Jensen's theory the main question that was addressed was: if a
study similar to that of Jensen's was carried out in Britain involving
English and Asian children and assessed them on tasks measuring
similar functions (i.e. lLevel I and Level II) as Jensen has done in
his investigations, would there be a similar pattern of results as

Jensen had found?

8.2 The Learning Efficiency Test Battery

All the indications are that, as intended, it has been possible to
devise a test battery (LETB) which has satisfactory psychometric
properties, differs from the conventionally used IQ tests in the
procedures of administration, rationale, purpose and content, and
does not suffer from some of the criticisms which are often levelled
against the conventional IQ tests especially in relation to their
use on minority group children (Cole, 1975; Haywood et al., 1975;

Gallagher, 1976; Hegarty, 1977; Lambert et al., 1974; McReynolds,
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1982; McLoughton & Koh, 1982; see also Sattler, 1974). The LETB
also seems free from those weaknesses which even the recently
developed learning tests (e.g. Haynes, 1971; Hegarty & Lucas, 1978)
suffer from and which have been pointed out in the previous pages.
As well as of practical use to psychologists, it would also be
possible to link its outcomes with educational objectives. The
major features of this Battery are consistent with current
thinking about assessment procedures (Hegarty, 1977; Lambert et al.,
1974; McReynolds, 1982; McLoughton & Koh, 1982; see also Eaves &
McLaughlin, 1977 for the evaluation of the currently popular
assessment approaches) and it is likely to be useful for both
English and Asian children - although the main inspiration for its

development was Asian children living in Britain.
8.2.1 Psychometric Properties

Both varimax and oblique factor rotations confirm that the LETB has
five underlying relatively homogeneous factors. The reliability
coefficients of the LETB are not only of satisfactory magnitude but
they are also somewhat better than Haynes (1971) and the NFER's
(Hegarty & Lucas, 1978) later adaptation of her (Haynes) pioneer work
in this field in the United Kingdom. The reliability coefficients
of the LETB also compare very favourably with the conventional and
often used IQ tests such as the WISC-R (1974), Raven's Coloured
Matrices (Raven et al., 1978) and the Draw-a-Man Test (Harris, 1963).
Three types of validity were determined: face validity, criterion
related or predictive validity and construct validity. In order to
determine its face validity several academic and educational
psychologists were consulted. They all unanimously agreed that the

LETB had an adequate face validity.
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Construct validity of the LETB was obtained by the method
of using 'contrasted' groups (Anastasi, 1976) - children in the
mainstream and children in special schools. (The schools were
designated as ESN-M prior to the Education Act 1981 (DES 1981;

1983). From the Analysis of Variance results it can be
unequivocally claimed that the LETB has a highly satisfactory
construct validity. On all the subtests of the LETB there were
significant differences beyond the 1% level in the favour of
children in the mainstream. No other tests of its kind provide
information about its construct validity based on 'contrasted'
groups. Obviously the availability of the information of the
construct validity adds to the LETB's usefulness as a decision
making instrument, that is, which children should be recommended
to stay in the mainstream and which should be recommended for special
educational provision.

Predictive validity of the LETB is satisfactory too. It was
determined first by involving the main sample and then on a specially
selected sample - the details of the latter (Section headed 'Longitud-
inal Predictive Validity') are provided after the details of the former
have been supplied.

Multiple regression analysis, based on the main sample showed
that approximately 57% of the variance of Maths is explained by the
combination of the two IQ tests and the LETB subtests. There is
little difference in the predictive validity of the LETB in relation
to the conventional IQ measures forpredicting Maths, the latter
predictors perhaps being only marginally better. For instance, the
two IQ tests explain 45% of the variance in Maths while the LETB
accounts for 41%. The two IW tests and the subtests of the LETB

jointly explain 43% of the variance in Reading. Again, as with Maths,
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with Reading too, there is little difference between the relative
predictive abilities of the two conventional IQ tests and the
subscales of the LETB. The fact that the LETB is a somewhat better
predictor of Maths compared to Reading would appear to be largely due
to the relative contributions which Piaget based tests make and which
on the whole tend to be better predictors of Maths ability compared
to Reading (see Jensen, 1980 b; Lunzer & Dolan, 1977). Again, as
with Maths, with Reading too, there is little difference between the
relative predictive abilities of the two IQ tests and the LETB sub-
tests - the former explains 30% of the variance whilst the latter

explains 28%.
8.2.2 Longitudinal Predictive Validity

The major aim of this study was to test empirically, on a longitudinal
basis, the validity of the LETB, and to compare it with the
conventional assessment procedures based on a specially selected
sample. One of the key features of this specially selected sample
was that it consisted of only those children who, according to the
conventional assessment procedures (i.e. IQ measures and/or teacher's
ratings), were in the bottom 5% of the population. However it should
be added that the criteria for deciding on the bottom 5% included
use of English norms for the Raven's Matrices for Asian children. In
view of the preceding discussion, it is likely that the Asian children
were actually of rather higher ability but have been under estimated
due to the bias in the Raven's Matrices. The results from this study
analysed by Stepwise Multiple Regression show that of all the
predictors, VSMT (a subtest from the LETB) explains the maximum
amount of variation in the dependent variable, reading gain; no further

predictors were significant. (However, it may be of interest that a
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further subtest from the LETB (WOPAT) was selected next as it
accounted for the greatest amount of variance (25%) in conjunction
with the VSMT.) The rest of the variables including all the
conventional IQ measures made little contribution towards explaining
the variation in the dependent variable, Reading gain. As an
alternative approach prediction of reading was also sought by using
the covariance approach since gain scores have been criticised in the
literature (Ferguson, 1971; Thorndike & Hagen, 1969; Vernon, 1969).
This analysis confirmed the above findings: as with the previous
analysis (i.e. using Reading gain as the dependent variable) VSMT
still remains the best and only significant predictor. (The only
difference being that in this analysis the second best predictor
with the VSMT is the DRAW IQ followed by the WOPAT. Thus with the
covariance approach the WOPAT takes the third place instead of the
second in explaining the variation.) Thus the results of this
Longitudinal Study are in favour of the LETB as opposed to the
conventional assessment. The overall picture that has emerged is,
that for a group such as this, the LETB, in the main, is superior in
relation to the conventional measures of assessment in predicting
gains in reading whether they are measured directly or indirectly
through the covariance approach. What conclusions can be drawn from
the two principal multiple regression analyses, one based on a sample
which involved children of a wider range of ability (i.e. the main
sample) and the other on a very 'restricted' range? Certainly for the
low performing group ('restricted' range) the conventional measures
should not be relied upon for predicting reading ability or changes
in reading ability. Guilford (1967) after an exhaustive review of
the earlier literature concerned with the relationship between
intelligence and learning ability, came to the conclusion that the

comonly held notion of equating intelligence with learning ability
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was not tenable (see also Feurstein, 1970, 1979; Haywood, et al.,
1975; Hegarty & Lucas, 1978; Jensen, 1961, 1963, 1967, 1969).
One of the conclusions arrived at by Haynes (1971) is of relevance
here: She states:-

"There was no evidence either from the original

correlations or from the factor analysis of

any close overlap between intelligence and

learning tests, and this was confirmed by the

regression analysis" (p.73).
Thus the Longitudinal Study provides support to Guildford's and
others' contention that the low IQ should not be viewed as an index
of low learning ability, notwithstanding, that there is little
difference in the predictive ability of the two IQ measures and the
LETB for this group. This is because the IQ tests fail to overcome
one of the basic problems that far greater numbers of Asian children
are classified as falling in the bottom 5% of the population compared
to their English counterparts. For illustration, when English, Asian
and Indian children are matched for age (all between the ages of 8 - 9
years) only 11.4 percent of English children fall in the bottom 5% of
the population as assessed by the Raven's Matrices and/or Draw-a-Man.
Whereas by similar criteria, 26.8 percent of Asian and 27 percent of
Indian children fall in the 'bottom 5%" of the population. Thus more
than twice the number of Asian and Indian children are likely to be
classified as being in the bottom 5% of the population or '"mentally
defective'. It is a very serious limitation since results on IQ
measures do influence to a considerable extent recommendations as to
whether children should receive education in the mainstream or go to
special schools (Chazan et al., 1974; Mittler, 1970; Tomlinson, 1981).
Therefore there is a danger that reliance on IQ measures for assessing

Asian children could lead to their over-representation in special

schools - which is socially, politically and ethically indefensible.
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The present study has also shown that particularly the Raven's
Matrices should not be used on Asian children. It is perhaps worth
expanding on the likely problems which will be encountered using the
Raven's Matrices on Asian children. English and Asian children have
different intercepts when the regression lines are drawn for
predicting reading ages from the Raven's Matrices scores. It is well
recognised in the literature (e.g. Anastasi, 1976) that children with
a higher intercept are discriminated against. Regression analysis
results show that the intercept of Asian children is higher than the
intercept of English children (see Footnote). Because Asian children
have a higher intercept in relation to English children, the former
groups' predicted Reading Ages are underestimated by about 3 months.
This is shown in Figure 8.1 and in the following example.

Consider a child with a Raven Score of 20. The unstandardised
regression coefficients, B, and the respective constants for English
and Asian children are shown in the following two equations.

7.88 + 1.693 I

~
English R
2

Asian 10523 + 1728 T

'ﬁ stands for the predicted Reading Age and I for I® - in this case
the unstandardised score on the Raven's Matrices. For a child with a
Raven score of 20, if English norms are used his predicted Reading Age
would be 41.74 months, if the Asian norms are used his predicted
Reading Age would be 44.69 months. Thus if an Asian child is judged

by the English norms, there is an underestimation of almost three

months in the predicted Reading Age.

Two separate regression analyses were carried out for English
(n=172 and Asian (n=213) children using the Raven's Matrices
as the predictor for the dependent variable Reading Age.
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Unfortunately the limitations of the conventional assessment
procedures which the present research has highlighted, are not fully
recognised by the vast majority of teachers - and many psychologists.
Sometimes they are misconstrued and used to cast aspersions on children
of ethnic minority groups. Sometimes such results are interpreted in
a way so that they provide pseudo-scientific respectability to many
Teacher's erroneous thinking and beliefs that children from ethnic

minority groups possess low genetic potential (cf. Ghuman, 1980).
8.2.3 LETB as a "Culture Fair" Test

All the evidence seems to suggest that, as intended, the LETB is fair
to both English and Asian children - although it needs to be added that
the construction of it began with the assessment needs of the latter
group. In attempting to develop this Battery two areas have been
identified, learning by association (Gagne, 1970; Hilgard & Atkinson,
1967; Woodworth & Schlosberg, 1954) and those mental processes as
measured by the Piaget based tests (Piaget, 1952; Inhelder & Piaget,
1964). It would seem that the apparent cultural variance between
English and Asian children makes little difference in their performances
on the measures of these functions. This is borne out as a result
of the non-significant mean differences on 4 out of 5 LETB subtests,
the similar type of factorial structure for both tﬁe race and age
groups, and similar type of regression weights across the four groups
for predicting Maths and Reading. On the basis of these analyses a
modest claim can be made that for Asian and English children the LETB
is a culture fair test and is not prejudicial to children of either of
these two races.

In due course, there is likely to be further evidence of the

LETB'S culture fairness as it is being tried in America by Dr Gredler
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(Professor of Psychology, University of South Carolina, South
Carolina) and Dr Sethi (Professor of Child Development and Education,
California State College, Bakersfield, California) on some of their
ethnic groups. When the details of their findings become available
it would then be possible to claim - or otherwise - whether the
areas of learming by association and some of the Piaget based tests
are culture fair for other ethnic minority groups as well. In the
meantime, it appears a reasonable inference from the findings of the
present investigation, that theoretically it seems feasible to
devise a culture fair test for children with different cultural
backgrounds so long as it is possible to identify in their cultures
some common areas of mental functioning which receive equal emphasis.
As well as providing some support to the fact that there are
perhaps some mental skills which can be identified across cultures
which have been more or less equally developed, the present study
has also unwittingly identified an area, short-term memory, which
appears better developed both in Asian children and children living in
India compared to English children. Besides it would also appear that
short-term memory, unlike some of the other domains of mental skills
(e.g. Maths, English, 'mental maturity" as measured by the Draw-a-Man
Test (Harris, 1963) which are sensitive to English education (TES,
1982 and several studies reported in the Chapter: 'Review of the
Literature') is least influenced either by English schooling or
Western culture. This seems an area where the influence of the home
on Asian children is stronger than the outside influences. More
importantly, this finding discredits the commonly held notion of
regarding children from different ethnic and cultural backgrounds who
are born and brought up in Britain, as likely to have developed bthe

similar type of cognitive processes as the children of the dominant
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culture: the rationale behind this type of thinking being that all
these children have had the equal opportunities to learn and been
exposed to the dominant culture. Untfortunatley, this type of
erroneous rationale grossly underestimates the powerful influence
of home which the present study has attempted to highlight here
(cf. Ghuman, 1975). However, it remains to be seen whether, with the
passage of time and with the further experience of living in Britain,
Asian children's performance on tests like the Raven's Matrices will
improve and their performance on short term memory would regress so
that eventually their performance in these two areas become at par
with the indigenous children.

These findings, like the findings of many other cross cultural
studies, some of which have been discussed in the earlier pages,
shed a modest light on the complex role of culture and its interaction

with other cultures and the impact they have on the measured abilities.

8.3 Hypotheses Relating to Jensen's Theory of Mental Ability

The present investigation tested four hypotheses which are embedded

in Jensen's theory of mental abilities which has been stated in several
of his studies (e.g Jensen, 1969; 1973; Jensen & Inouye 1980). The
first hypothesis was concerned with the independence (ie orthogonality)
of tests of Level I ability and tests of Level II ability. In order to
test this hypotheds exploratory as well as confirmatory factor
analyses were carried out. At the exploratory stage an examination of
the plots of the rotated factors showed that there were quite marked
similarities between the second year English and Asian, and between the
first year and top infants (combined) English and Asian children in
the positioning of their various tests in the factor spaces - though

there were a few minor dissimilarities as well. What was not at all
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evident from the positioning of the various tests in the factor spaces
was that in any of the four Age/Race groups, tests of associative
learning and memory (Level I) were forming a separate and
identifiable cluster from the tests of conceptual learning tests
(Level II). An inspection of the correlations amongst all these tests
also quite clearly suggested that tests of lLevel I ability and tests of
Level II ability had substantial correlations with each other and
this was true in the case of all the four Age/Race groups. These
preliminary findings were fully supported by the final confirmatory
analysis. This analysis showed that although the measures of Level 1
and the measures of Level IT ability loaded on two separate factors,
the two factors were highly correlated.

On the basis of these analyses it can be firmly stated that
contrary to Jensen's hypothesis, there was absolutely no evidence of
tests of Level I and Level II ability forming two separate identifiable
clusters: instead, they are all substantially correlated with each
other. This is true in the case of all the four Age/Race groups. In
some other studies too(e.g.Haynes, 1971) similar types of results have
been obtained.

The reason that measures of Level I and Level II ability %
correlate with each other could very well be due to the fact that,
contrary to Jensen's thinking, it is plausible that the mental
processes required by the two types of measures are not too
dissimilar (cf. see the cognitive psychologist's view point as
outlined in Hilgard et al., 1979). Rohwer et al. (1971, and several
studies reported therein) contend that associative types of learning
tasks involve a substantial amount of ''conceptual activity .

Gagné (1977) too asserts that simple associative type of tasks may

not after all be that simple. The psychological reality, as pointed
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out by Lunzer & Dolan (1977), would appear to be that a wide range
of measures of mental processes tend to be correlated with each
other rather than forming two independent clusters. Some of the
other evidence available would also suggest that when only learning
tasks are factor analysed they load on more than one factor

(Malmi et al., 1979 and a study cited therein by Underwood et al.,
1978; see also Guilford, 1967 for an earlier review of the litera-
ture pertaining to the relationship between learning and intelligence.
Thus neither from the present study nor from the other studies can it
be concluded that the mental abilities are divisible into two neat
independent factors.

The second hypothesis was concerned with the factorial structure
of the four Age/Race groups. In line with Jensen's theory the
expectation was that there would be no real differences in the
factorial structure of English and Asian children on the subtests of
the ILETB and the two conventional IQ tests. Like the previous
hypothesis this hypothesis too was tested at two levels: exploratory
and confirmatory. With the later technique it was posside to test
hypotheses about the equality of factor loadings and/or factor
covariances among groups. At both these levels of analyses it was
confirmed that English and Asian children did not differ in their
factorial structure on the subtests of the LETB and the two IQ tests.
More precisely, after having set up several Models the factor
analysis results confirmed that only two factors underlie the LETB
and the other two IQ tests. Across the four Age/Race groups there
were no significant differences in their factor loadings or in their
factor covariances. Because of the equality of factor loadings across
the four Age/Race groups (Jensen, 1974 b; 1980 a; 1980 b) a modest

claim may be made that the LETB for English and Asian children is
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"culture fair'. These findings deserve to be viewed as a somewhat
considerable advance compared to the other similar studies
(Haynes, 1971; Hegarty & Lucas, 1978) which provide little
information about the comparative factorial structure of English
and the ethnic groups they studied. In fact Hegarty & Lucas (1978)
did not include English children at all in their study.

At their face value these results suggest that they are
consistent with Jensen's hypothesis; later on (while discussing the
last hypothesis) it will be argued that, strictly speaking, the
underlying reason for the non significant differences in the factorial
structure of Asian and English children is not because Jensen's theory
is correct but mainly because of other reasons which really have
nothing to do with his theory.

The last two hypotheses, that there might be real differences
between English and Asian children on the tests of Level II ability
(Hypothesis 3) and might not be statistically significant differences
on the tests of Level I ability (Hypothesis 4), were tested first by
the MANOVA test and then by a series of two way analysis of variance.
For both these analyses there were thirteen variables: five LETB
subtests, two IQ tests, two teachers ratings, two reading test scores
and two maths test scores. The MANOVA results showed that the means
for the whole set of variables differed significantly among the
four groups: thus providing justification for investigating the
differences amonst the means separately (Bray & Maxwell, 1982). This
was followed by a number of two way analyses of variance (ANOVA) for
further interpreting the significant MANOVA. The ANOVA results showed
that none of the Race x Age interactions were significant; of the
thirteen variables there were only two, the Raven's Matrices and the

VSMT, where there were Race differences. On the Raven's Matrices
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the differences were statistically significant (at the 1% level)

in favour of English children; on the VSMT they were in favour of
Asian children (significant at the 1% level).

Thus out of the seven measures which Jensen would regard as

measures of Level II ability (i.e. two IQ tests, Piaget based test,
and the four attainment tests) it is only on one test, the Raven's
Matrices, where there are any significant differences between English
and Asian children. Surely, these results cannot be regarded as
consistent with Jensen's theory. Thus the hypothesis that there
might be real differences in the conceptual ability of English and
Asian children as measured by the tests of Level II ability is
rejected.

Other  workers too (Green & Rohwer, 1971; Rohwer et al., 1971) who
have tried to test Jensen's theory of mental abilities have found
that it does not extend even to those populations which Jensen claims
he has studied and on whom his theory applies. Green & Rohwer (1971)
came to the conclusion that Jensen's theory may hold for SES
differences in the white population but not in the black population;
or it is also possible that Jensen's model is not satisfactory. Even
his own researches (Jensen, 1974 a) do not fully support all his
hypotheses pertaining to his Levels theory; nor does it unambiguously
extend when Jensen has included other ethnic groups (e.g. Mexicans,
Chinese and Japanese) in his researches (Jensen, 1973; Jensen & Inouye,
1980) .

The last hypothesis was concerned with the expectation that there
would be non-significant differences on tests of Level I ability
between English and Asian children. Of the four tests of Level 1
ability the ANOVA results showed that on the three (OPAT, WOPAT and
SM) the differences between English and Asian children were not

statically significant. Whilst on the fourthtest, VSMT the difference
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between the two groups were not only significant but were in favour
of Asian children. In a way, this would suggest that these results
support Jensen's hypothesis. On the other hand, these results
deserve to be examined in the light of several sections in Chapter 3
(e.g. 3.2, 3.3, 3.4, 3.5, 3.6 and 3.7). It was emphasized there

that in the development of the LETB every effort was made to ensure
that the test items should be such that the differential experiences
of these two racial groups should make little difference in their
performance on them. It is contended here that it was this consider-
ation that is the underlying explanation of non significant | IR0
differences between English and Asian children and not because this
aspect of Jensen's theory is generalisable to Asian and English
children as well. It is again for this reason that there were non
significant differences in the factorial structure of English and
Asian children. It is therefore concluded that this research at

best provides only nominal support to Jensen's theory of mental
abilities; and the author is inclined to agree with Green & Rohwer
(1971) that possibly Jensen's model is far from satisfactory.

Because Jensen's theory cannot unreservedly be generalised to
English and Asian children, it is therefore recommended that it
should not be used to explain significant differences on 1IQ and
attainment tests. Uncritical acceptance of Jensen's theory, as it has
been pointed out by Ghuman (1980), has the potential danger of
exonerating teachers and others concerned with children from taking
any ''positive and constructive' steps to reduce the gap between the

performance of indigenous children from ethnic minority groups.

8.4 Special Features and Potential Applications of the LETB

In the development of the LETB in addition to making some modest
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contribution towards the theoretical issues of cross-cultural
testing and test development, the Battery, as hoped, has also some
special features and potential applications which may be summarised

as follows.

8.4.1 Use of the LETB for Determining Future Educational Needs

There is a both theoretical and empirical justification for using
for example the Piaget based test of the ILETB for identifying
children who may have special educational needs. This seems possible
to achieve if the child's performance can be interpreted in the light
of Piaget and his associates' work. Piaget and his co-workers
(Inhelder & Piaget, 1964; Inhelder et al., 1974; Piaget, undated,
cited in Gruber & Voneche, 1977) claim that there are three stages
in the acquisition of seriation - ard this applies to serial and
approximately to ordinal correspondence as well. The three stages
are:

Stage la. During this stage the child shows complete lack of
understanding of seriation. The child's attempts largely consist of
arranging a 'few sticks more or less parallel‘to each other,
horizontally or vertically, in no particular order'". (Inhelder

et al., 1974, p. 295,) This stage is observed when the child is
around three to four years of age.

Stage 1Db. However, during the second subphase of this stage the
child attempts to arrange sticks in sub-series of 2, 3 and 4 but he
is unable to put them together. Inhelder et al. (1974) describe

it as one of the more advanced responses of this phase of the
development.

Stage 2. This occurs when the child is around six years of age

and the child achieves success in organising the ten elements but
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only by 'groping'. Although the child is able to make up a
seriation, he does not show any understanding of a system of
relations which is a marked characteristic of the next stage.
Stage 3. At this stage, which starts at 7 - 8 years, the child uses
a systematic method first by looking for the smallest (or largest)
element, then looking for the next one among those remaining and so
on. This method of organising the elements is described as '"properly
operational" because this method implies an awareness that any given
element is both larger than the preceding and smaller than those that
succeed it (e.g. EDD C etc. and EXF, G etc.)" (Gruber & Voneche,
19775 p: 388),

Gruber & Venéche (1977) report an experiment conducted by Piaget
& Szeminska (undated) which gives the various stages of the concept of
seriation. This experiment lends support to what has been described
above about the various stages in the understanding of seriation. The

results are summarized in the following table.

Table 8.1 Development of Seriation (in percentages).

Age 4 5 6 7 8

No. of subjects (15) (84) (32) (32) (21)

Stage 1.A. No attempt at seriation. 53 18 7 0 0

Stage 1.B. Small uncoordinated series. 47 61 34 22 0]

Stage II. Success by trial and error. O 12 25 18 5

Stage III. Success with operational 0 9 34 63 95
method.

After Piaget & Szeminska cited in Gruber & Voneéche, 1977, p. 385.
These results demonstrate, as Piaget and his co-workers claim, that
a four year old child does not begin to organise the ten sticks either

by trial and error (Stage II) or by the "operational method" (Stage III).
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The majority of the children (53%) are at substage la or substage lb
(47%) . Wnilst when the child attains the age of 8, a high percentage
of them (95%) can seriate '"operationally . In the light of the
foregoing discussion it seems possible to interpret a child's
performance on the Piaget based subtest of the LETB in order to
obtain an approximate index of his current level of cognitive
functioning and then employing this information as a guideline for
identifying his educational needs. One possible way of interpreting
the child's score on the Piaget based test is to consider a score
between 9 - 12 as being at Stage 3, a score between 6 — 8 as being at
Stage 2, a score between 3 - 5 as being at Stage 1b and a score
between O - 2 as being at Stage la.

For illustration, take an eight year old child. Suppose his
score is either between O - 2 (Stage la) or between 3 - 5 (Stage 1b).

From this child's performance on Seriation and other subtests of
the Piaget based test of the LETB, it can be inferred that his level
of mental processes is roughly comparable to a typical four year old
child. Thus at a chronological age of eight, this hypothetical « i (|
child's cognitive level is retarded by about four years.

Clearly this is a useful piece of information for determining
such a child's future educational needs. It is important to
emphasize here - in case it is misinterpreted - the fact that
because the Piaget based test is capable of providing information
about the child's level of cognitive functioning, therefore only
this information should be used for determining a child's future
educational needs. Clearly for a comprehensive assessment several
other factors would need to be taken into consideration as well
(Chazen et al., 1974; DES, 1981 and 1983; Home Office, 1978; Mittler,

1970: discuss the other variables which should be taken into account
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when recommending for special educational provision).
The availability of the information about the performance
of the contrasted group (i.e. ESN-M children) is also useful in
comparing with the performance on the LETB of the referred child and
then deciding whether such a child should be recommended to stay in

the mainstream of education or should be recommended for a transfer

to a special school.

8.4.2 Designing of the Curriculum and the LETB

In line with current thinking (see Ainscow & Tweddle, 1979; Alper

et al., 1974; Becker & Engelmann, 1976; Eaves & McLaughlin, 1977;
Newland, 1973; Toepher, 1981; Woodward, 1970; Yesseldyke & Salvia,
1974, who evaluate some of the current ideas related to assessment)

it was also intended that the LETB should be able to assist in
designing curriculum appropriate to the child's level of thinking.
This intended characteristic of the LETB is best served by the Piaget
based test. It has been shown above that with the aid of Piaget based
test it is possible to estimate a child's level of cognitive
processes (approximately between the ages of 3+ and 8+).

Once some estimate of the child's current level of mental
processes is available, then this information can be usefully employed
in designing a curriculum which matches his developmental level. For
instance, if on testing one finds that the child is unable to seriate,
Piaget's theory would suggest that the child at this stage is pre-
numerical or does not yet have stable number concepts. Such a child
therefore is not likely to understand certain Mathematics concepts
(for details see Wadsworth, 1978). Matching of the curriculum with
the child's level of mental processes is absolutely vital to general

cognitive development as providing just rich or varied experiences
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can at best result in rote learning only.

More recently Toepher (1981) has advanced the view that
learning, particularly high level learning, should be matched with
the individual's cognitive skills. High IQ and 'satisfactory
record' alone are not sufficient to cope with high level learning.
Toepher came to this conclusion on the basis of his enquiry based
on 1700, 12 to 14 year old children with IQ's above 120.

Thus the outcome from the Piaget based test can be employed
for designing curriculum for children between the ages of 3+ and 8+

years.

8.4.3 LETB as a Test for Assessing Learning Efficiency

Results obtained from the child's performance on the LETB, besides
being useful in determining the child's future educational needs,
can also be used for inferring about the teaching effort he is likely
to require in order to master or grasp new concepts or skills.
Efficient performance on the various subtests of the LETB is
inversely related to the teaching effort; in other words, high
scorers on the LETB require less teaching input to reach the mastery
level as opposed to the low scorers. In the testing situation, were
the child to require an inordinate amount of teaching effort to
reach criterion, this would suggest that in the classroom situation
he would be likely to need a substantial amount of teaching help

in order to grasp new concepts. For any decision making then the
central question would be: can the teacher concerned provide the
teaching input the child is likely to require or the psychologist
needs to explore some kind of special educational provision where
the teaching could be carried out at the child's pace of learning?

This interpretation from the LETB is justifiable as its validity
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coefficient is quite satisfactory. (See especailly Section 6.9,

Longitudinal Predictive Validity in Chapter 6.)

8.4.4 1ETB and Recently Arrived Children from India

The availability of information about a small Indian sample not
only adds a cross cultural dimension to the Battery, but may also
legitimize the LETB's use on recently arrived children from India

who have had no exposure to the Western culture at all.

8.5 Other Features of the LETB

The foregoing are the special features of the LETB, and as far as
the author's knowledge of similar tests goes none of them have
these special features built into them. However, the LETB has two
features too which cannot be claimed as its novel features.

It was intended that the LETB should be only minimally dependent
upon language. After the experience of testing nearly 500 children
it can be safely claimed that the LETB, in its administration,
requires little use of the language either on the part of the
examiner or the child. Confirmation to this assertion has also been
provided by some of the colleagues in the profession who have tried
the Battery while still in its developmental stage, as well as by a
few teachers who also tried it on small groups of children.

Personal experience of administering the Battery has shown that
although little language is used in the actual administration of
the Battery children still enjoy taking the test. The fact that
the LETB can be administered with the minimal use of language
cannot be considered as its novel feature. There are other tests
(e.g. Learning Ability Test produced by the NFER (Hegarty & Lucas,
1978) which also do not depend upon verbal instructions in their

administration. Neither can special claims be made about the model
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(Demonstration, Demonstration and Practice, Testing) on which the
adminstration and some of its features are embedded. There are
some similarities between the LETB's model and the model on which
the Learning Ability Test (Hegarty & Lucas, 1978) is based. As
a matter of fact, the LETB model owes a good deal to the model used

for the administration of the Learning Ability Test .

8.6 Recommendations

8.6.1 The Need for Further Research Arising Out of the Present Study

The development and the standardisation of the experimental test
materials so that the norms can be established is a major priority.
The availability of norms would enable test users to compare the
referred child's performance with the normative sample.
Additionally, this would also help meet the needs of several
professionals, academics and students both in Britain and America
who have shown keen interest in the Learning Efficiency Test Battery
during its developmental stages and have shown considerable
dissatisfaction with the currently used standardised tests on
children from ethnic minority groups.

Although the norms for the Learning Efficiency Test Battery
are not yet available, the results so far would warrant the
development of teaching materials linked with the assessment which
take into account the child's level of mental processes and rate
of learning.

Particularly the learning and short term memory subtests from
the LETB should be tried on children from other ethnic minority
groups as well. Not only would this determine the culture fairness
of these subtests, but more importantly, it should be possible to

test the hypothesis whether the process of learning by association
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receives equal emphasis across the cultures investigated. Should
the null hypothesis be confirmed, this means an area of mental
processes has been identified which can form the basis for
developing culture-fair tests.

Since the Learning Efficiency Test Battery can be administered
with minimal use of language therefore it has potential relevance
for such diagnostic categories as hearing and language impaired
chidlren. The responses of these children might shed some light
ori whether the mental processes of these children differ from
'normal' children.

Throughout this research it has been highlighted that the
current assessment techniques of testing children from ethnic
minority groups are far from satisfactory. Notwithstanding this
it would seem that little systematic research has been carried out
with regards to the various assessment techniques that are employed
for testing children from ethnic minority groups accross the
country. There is a tendency to talk about it in terms of '"my
experience" and not on the basis of well documented evidence. With
the availability of such information, it is then possible to examine
it in the light of the current thinking concerning the testing of
children from ethnic minority groups. The evaluation of current
practices may lead to formulating and empirically testing approp-
riate and non-discriminatory assessment techniques. The end product
of such research could be the production of a manual with the
necessary guidelines for evaluating children from ethnic minority
groups and can be made available to all the professionals who are
usually involved in making placement decisions for special

educational provision.
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8.7 Inplications for Policy

From the present research the following implications have arisen;
most of them are relevant for both Asian and English children.

The assessment of learning potential by the standardised tests
of learning ability should play a greater part in decision making
as to which children should be recommended for special educational
provision. This is particularly important for children who have
been rated as being in the bottom 5% of the population by the
conventional assessment procedures (e.g. IQ tests, teachers ratings).
The use of conventional assessment procedures for such children
either for purposes of prediction or for inferring their learning
potential is indefensible.

Piaget based tests should be used more widely for determining
the level of cognitive processes of Asian children in preference to
conventional methods of assessment since they are far less likely
to misclassify disproportionate number of them being in the bottom
5% of the population. Furthermore, the information obtained about
the child's level of cognitive functioning can also be of tremendous
use in designing a curriculum which matches that level thereby
allowing teaching to be optimally effective.

Efforts need to be directed towards helping those teachers
revise their opinions who, as a result of the researches of Jensen,
have come to believe that Asian children are genetically inferior in
relation to their English couterparts. Additionally, more
recognition needs to be given to the influences of the home environ-
ment in shaping our mental abilities. This should enable them to
counterbalance the commonly held notion that children from

different cultural backgrounds if they have lived in Britain long
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enough, their pattern of cognitive abilities is likely to be more
or less the same as their English counterparts. Such an

awareness should help those involved with the education of

children to understand as to why many children from ethnic

minority groups continue to perform poorly compared to their English

counterparts notwithstanding that they were born and brought up in

the UK.
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APPENDICES
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APPENDIX A

MANUAL FOR THE LEARNING EFFICIENCY TEST
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Testing Considerations

Outlined below are some obvious but nevertheless very important testing

considerations which should be borne in mind while testing children. No

attempt is made here for these considerations to be comprehensive as the

topic is quite adequately covered in most books on psychological testing.

1

2

10

13

A quiet room with as few distractions as possible should be used.
The examiner or the child should not be unduly disturbed.

Make absolutely sure that the child appears to be relaxed and
comfortably seated.

Do not commence testing unless rapport with the child is fully
established.

Make sure that the child is reasonably motivated and apying full
attention to the task.

Stop testing if the child begins to betray any signs of boredom or
tiredness.

Try to make the experience as enjoyable as possible.

For the sake of testing, the child should not be made to miss his

favourite lesson(s).

Be as encouraging as possible.

As much as possible, try to adhere to the testing instructions.
The testing should not be carried out by a tester:-

(i) Whom the child does not like;

(ii) Who, in the past, had to administer considerable
punishment on several occasions and has had little
opportunity of rewarding the child for his desirable

behaviour or good work.

Note: The examiner would require a reasonable amount of surface

area (at least 120cms x 120cms) so that the testing materials
can be laid out in front of the child - and the child can
work with the test items too - without getting it too

cluttered.



=225 —

. AT T T AT oo ’ r
LEARNING EFFICIENCY TEST BATTE

NLLWT

Vs T B8cOKLET \ \

Object Picture )

Association Test



- 223 -

SERIATION A
(Smallest———3 Largest)
Materials:
(i) Six wooden small Rectangular Demonstration Blocks;

natural colour; length ranging from 1.3 cms to
4.3 cms, each differing in size by approximately
.6 cms.
(ii) Ten wooden Rectangular Test Blocks; natural colour;
length varying from 2.9 cms to 7.4 cms, each differing

in size by approximately .5 cms.

STAGE 1

Demonstration

Materials -

Six Wooden Demonstration Blocks (same as above)

Randomise the Demonistration Blocks and put them directly in front of
the child, on the table. Care should be taken that the Demononstration

Blocks are well spaced out and in full view of the child.

Procedure for Demonstration: Pick up the smallest Demonstration

Block and place it in front of the child on the table. Then pick up
the second smallest Demonstration Block and place it next to the
first one. Repeat this procedure with the third through to the
sixth Demonstration Block ascertaining all along that the child has
been paying full attention to the Demonstration. After the
Examiner has completed arranging the six Demonstration Blocks, let

the child observe the arrangement for a few seconds (approximately
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3-5 seconds). Then pick up all the Demonstration Blocks and place

them in front of the child in a random order.

STAGE 2

Demonstration and Practice 1 : Tapping once or twice near the

Demonstration Blocks and then on the table where you want the child
to arrange the Blocks is a sufficient non-verbal cue for some
children to embark upon the task. However,some children may need
more help than just tapping, in which case the Examiner places

the first two smallest Demonstration Blocks in front of the child
on the table. Then, indicate to the child to place the remaining
four Demonstration Blocks. If the child is still unsure, place the
third and fourth Demonstration Blocks for him and encourage him

to do the rest.

If necessary, continue demonstrating ina similar manner until all
the Demonstration Blocks have been arranged in front of the child.

After the child has observed for some time, pick up all the

Demonstration Blocks and place them again in front of the child in

a mixed up order for a second attempt.

In the case of a child who does not seriate correctly, point to his
mistake and place the Demonstration Block(s) in the correct position(s).
Let the child observe for some time and then mix them up and place
them in front of the child for a second attempt.

Demonstration and Practice 2-3 : Up to a maximum of three more

Demonstration and Practice Trials are permissible, if felt necessary,

in the same manner as described in Demonstration and Practice Trial 1.
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Criterion for Discontinuing after the last Demonstration and Practice
Trials

If, by the end of the last Demonstration and Practice Trial, the
child is still unable to seriate, even once, then further testing of

this concept need not be pursued.

STAGE 3

Testing
Materials

Ten Rectangular Blocks (same as materials (ii)

Presentation of the materials both in the case of children who are
not reluctant to start and are reluctant is exactly the same. In
fact presentation of the materials for the purposes of testing is
almost similar to the procedure described in Demonstration and
Practice 1(p223-224). The only difference being that the child is now
presented with ten Test Blocks instead of six Demonstration Blocks.
However, the procedure for the presentation of the materials is

described here again.

Children who are not reluctant to start (spontaneous)

Presentation of Materials: Place the ten Rectangular Test Blocks

in a random order in front of the child. It is important to ensure
that each Test Block is spaced out so that all of them are in full

view of the child. Tap once or twice near the Test Blocks and then
on the table where you want the child to arrange the Blocks and try
to convey through gestures and expressions that he should start to

seriate.

After this, allow the child a few seconds to respond.
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Obviously, the child who starts spontaneously and whose response

is without error does not need any correction. In this case,

testing on Seriation A need not continue any further.

1st Cue: If, on the other hand, the child, out of the ten

Test Blocks, does not place one or more in their correct position,
the Examiner should shake his head and say '"No" to him. He
should then correct the child's mistake(s) and draw his attention
to the corrected arrangement. Allow the child a few seconds to
observe the corrected position of the ten Test Blocks. Remove
all the Test Blocks and place them in front of the child. Place
the two smallest Test Blocks in front of the child on the table.
Using the method of non-verbal cues, try to convey to the child

that he has to complete the rest.

2nd Cue: If the child makes a mistake again, shake

your head and say '"No". Point and correct his mistake(s), then,
as above, remove all the Test Blocks and place them in front of
him. This time place the first four Test Blocks (in their order
of magnitude) in front of the child and inidcate that he should
place the next six. No further help should be given after this.

Testing of Seriation A is discontinued.

Child who is reluctant to start

lst Cue: If the child does not start spontaneously, the Examiner
should place the two smallest rectangular Test Blocks in front

of him. Allow the child to observe for a few seconds.

2nd Cue If the child still makes no response, the Examiner
should place two more Rectangular Test Blocks, d.e. atotal of four
Test Blocks) of the next size, on the table and should wait for about

10 seconds. No further help is given after this.
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Criterion for Discontinuing Testing: This is applicable to children

who are reluctant to start and those who are not. Further testing

of Seriation A should stop:

(i) After spontaneous correct response
(ii) After the first cue, if the child's response is correct
(iii) After the second cue, irrespective of correct or

incorrect response.

Scoring: Scoring system applies equally to both categories of

children, i.e. those who are reluctant to start and those who are not.
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Total

Setre No. of Cues Explanation

3 Spontaneous Refers to those children who did not need
any help at all, who, as soon as the rect-
angular Test Blocks were placed in front
of them, started seriating straight away.
In order to be in this category they should
have received little help gpart from
Demonstration(s) with the Demonstration
Blocks. These children receive one point
for their spontaneous correct response;
two points for the trials which they did
not need to undertake as their performance
is an indication of their full understanding

of the: concept.

2 1 This category refers to children who were
unable to complete the task spontaneously,
but rieeded one cue. They score one point
for this attempt and earn a credit of one
point for the next trial which they did not
need to undertake as their performance
demonstrates that they have a reasonable

grasp of the concept.

1 2 This category refers to those children who
in order to perform the task required two
cues. They earn one point, if after the
two cues, they can seriate the six
Rectangular Test Blocks correctly without

any mistake in their arrangement.
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SERTATION B
(Largest ———>3 Smallest)
Materials
(i) Six wooden small Rectangular Demonstration Blocks
(same as in Seriation A)
(ii) Ten wooden Rectangular Test Blocks
(same as in Seriation A)
STAGE 1
Demonstration
Materials

Six wooden Demonstration Blocks

Randomise the Demonstration Blocks and put them directly in front of
the child, on the table. Care should be taken that the Demonstration

Blocks are well spaced out and in full view of the child.

Procedure for Demonstration: Pick up the largest Demonstration

Block and place it in front of the child on the table. Then pick up
the second largest Demonstration Block and place it next to the first
one. Repeat the procedure with the third through to the sixth
Demonstration Block ascertaining all alorig that the child has been
paying full attention to the Demonstration. After the Examiner has
completed arranging the six Demonstration Blocks let the child
observe the arrangement for a few seconds (approximately 3-5 seconds).
Then pick up all the Demonstration Blocks from the table and place

them in front of the child in a random order.
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STAGE 2

Demonstration and Practice 1: Tapping once or twice near the

Demonstration Blocks and then on the table where you want the
child to arrange the blocks is a sufficient non-verbal cue for the
child to embark upon the task. However, some children may need
more help than just tapping in which case the Examiner places

the first two largest Demonstration Blocks in front of the child.
Then, indicate to the child to place the remaining four Demonstration
Blocks. If the child is still unsure, place the third and fourth
Demonstration Blocks for him and encourage him to do the rest.

If necessary, continue demonstrating in a similar manner until all
the Demonstration Blocké have been arranged in front of the child.
After the child has observed for some time, pick up all the
Demonstration Blocks and place them again in front of the child in

a mixed up order for a second attempt.

In the case of a child who does not seriate correctly, point to his
mistake and place the Demonstration Blocks in the correct position(s).
Let the child observe for some time and then mix them up and place

them in front of the child for a second attempt.

Demonstration and Fractice 2-4: Up to a maximum of three more

Demonstration and Practice Trials are permissible, if felt necessary,

in the same manner as described in Demonstration and Practice Trial 1.

Criterion for Discontinuing after the last Demonsration and Practice
Trials

If by the end of the last Demonstration and Practice Trial the child is
still unable to seriate even once, then further testing of this concept

need not be pursued.
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STAGE 3

Testing

Materials

Ten Rectangular Test Blocks (same as in
Seriation A)

Children who are not reluctant to start (spontaneous)

Presentation of Materials: Place the Ten Rectangular Test Blocks

in a random order in front of the child. It is important to
ensure that each Test Block is spaced out so that all of them are
in full view of the child. Tap once or twice near the Test Blocks
and then on the table where you want the child to arrange the
Blocks and try to convey through gestures and expressions that he

should start to seriate.

After this, allow the child a few seconds to respond.

Obviously, the child who starts spontaneously and whose response is
without error does not need any correction. In this case, testing

on Seriation B need not continue any further.

lst Cue: If, on the other hand, the child, out of the ten Test Blocks,
does not place one or more in their correct position, the Examiner
should shake his head and say '"No" to him. He should then correct
the child's mistake(s) and draw his attention to the corrected
arrangement. Allow the child a few seconds to observe the corrected
position of the ten Test Blocks. Remove all the Test Blocks and place
them in front of the child again. This time place the two largest
Test Blocks in front of the child. Using the method of non-verbal

cues, try to convey to the child that he has to complete the rest.
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2nd Cue: If the child makes a mistake again, shake your head

and say '"No''. Point and correct his mistake(s). Then, as above,
remove all the Test Blocks and place them in front of him. This
time place the first four Test Blocks (in their order of magnitude)
and indicate to the child that he should place the next six.

No further help should be given after this. Testing of Seriation

B is discontinued.

Child who is reluctant to start

lst Cue: If the child does not start spontaneously, the Examiner
should place the two largest Rectangular Test Blocks in front of
him. Allow the child to observe for a few seconds.

2nd Cue: If the child still makes no response, the Examiner should
place two more rectangular Test Blocks (i.e. a total of four Test
Blocks) of the next size in front of the child and should wait for

about 10 seconds. No further help is given after this.

Criterion for Discontinuing Testing: This is applicable to children

who are reluctant to start and those who are not. Further testing of
Seriation B should stop:
(1) After spontaneous correct response
(ii) After the first cue, if the child's response is correct.
(iii) After the second cue, irrespective of correct or incorrect

response.

Scoring: Scoring system applies equally to both‘categories of

children,i.e.those who are reluccant to start and those who are not.
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Explanation

Refers to those children who did not need
any help at all, who, as soon as the Rect-
angular Test Blocks were placed in front of
them started seriating straight away. In
order to be in this category they should
have received little help apart from
demonstration(s) with the Demonstration
Blocks. These children receive one point

for their spontaneous correct response; two
points for the trials which they did not need
to undertake as their performance is an
indication of their full understanding of the

concept.

This category refers to children who were
unable to complete the task spontaneously,
but needed one cue. They score one point
for this attempt and earn a credit of one
point for the next trial which they did not
need to undertake as their performance
demonstrates that they have a reasonable

grasp of the concept.

This category refers to those children who

in order to perform the task required two
cues. They earn one point if, after the two
cues, they can seriate the six Rectangular
Test Blocks correctly without any mistake in

their arrangement.
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SERTAL CORRESPONDENCE

(Serial Arrangement)

Materials:

Six Demonstration Blocks (same as in Seriation

A)

Six Wooden Demonstration Rods of a natural colour

with a flattened edge; each 9 mm in diameter; length
ranging from 1.3 cms to 4.3 cms; each differing in

size by approximately 0.6 cms

Ten Rectangular Test Blocks (same as Seriation A)

Ten wooden natural coloured Rods, round and with

flattened edge; 2 cms in diameter; length varying

from 2.7 cms to 7.2 cms; each differing in size by

approximately .5 cms

STAGE 1
Demonstration
Materials
(i) Six Demonstration Blocks

(i3) Six Demonstration Rods (smaller in length

and diameter)

Place the six Demonstration Blocks directly in front of the child

on the table. The Demonstration Blocks should be well spaced

so that all of them are in full view of the child.

Likewise, some

distance away, but alongside the six Demonstration Blocks, place

the six Rods. Care should be taken about the random arrangement

of both the Demonstration Blocks and the six Rods.

Presentation of the materials is alike both at the time of

Demonstration and Demonstration and Practice Trials.
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Procedure for Demonstration: Beginning with the smallest, arrange

the six Demonstration Blocks in their ascending order of magnitude.
Next, pick up the smallest Demonstration Rod and place it directly
below the smallest Demonstration Block. Then pick up the next
smallest Demonstration Rod and place it directly below the next
smallest Demonstration Block. This procedure is followed until all
the six Demonstration Rods have been placed directly below the six
Demonstration Blocks. The ordinal position of each Rod should

correspond with the ordinal position of each Demonstration Block.

When this arrangement is complete allow the child to observe it for

a few seconds.

Remove the Demonstration Rods and place them in front of the child
in the random order, leaving the six Demonstration Blocks in their
position.

STAGE 2

Demonstration and Practice Trial 1: Using the method of gestures

and tapping (already familiar both to the child and to the Examiner)
encourage the child if he, without any help, can arrange the six
Demonstration Rods in the manner demonstrated above. If the child
cannot, the Examiner should pick up the two smallest Demonstration
Rods and place them directly below the two ordinally corresponding
Demonstration Blocks. Now use tapping and non-verbal cues again

to convey to the child that he should try to match the remaining
four Demonstration Rods with their corresponding four Demonstration

Blocks.

If the child still does not make a response or makes a mistake,
place two more Demonstration Rods of the next size directly below

the next two Demonstration Blocks. Thus the ordinal position of
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the four Demonstration Rods corresponds with the ordinal position of

the four Demonstration Blocks.

The same procedure is continued, if necessary, until the six

Demonstration Rods ordinal position matches with the six Demonstration

Blocks.

Demonstration and Practice 2-4: Up to a maximum of three more

Demonstration and Practice Trials are permissible if felt necessary,

in the same manner as described in Demonstration and Practice Trial 1.

Criterion for Discontinuing after Demonstration and Practice Trials:

Prior to proceeding assessment with the testing materials, the child
should be able to show that he, by the end of the last Demonstration
and Practice Trial, can do ordinal correspondence with the demonstra-
tion materials with minimum or little help (up to one incorrect

matching is permissible).

Criterion for proceeding to Testing: If during the trial of

Demonstration and Practice sessions the child can perform the task
independently (up to one error is permissible) discontinue further

help and proceed with the testing.

STAGE 3
Testing
Materials:
(1) Ten Rectangular Test Blocks

(same as in Seriation A)

(ii) Ten Rods



- 237 -
Procedure

Presentation of the Materials: The Examiner should have the above

materials placed in front of him. The procedure for presenting the
materials is essentially the same as during Stage 1 and Stage 2 of
Serial Correspondence. The only difference is that now the
Examiner and the child work with the Testing Materials instead of
Demonstration Materials . Thus, before the child starts to respond
he will have in front of him ten Rectangular Test Blocks arranged in
their ascending order and ten Rods in a mixed up order. The child
has to match the ten Rods according to their ordinal position with

the ten Rectangular Test Blocks.

Children who are not reluctant to start (spontaneous): Using the

method of gestures and tapping, well familiar to the child, encourage
the child if he can perform the task without any asdstance. If his
response is correct, there is no need to test him any further on this

test.

1st Cue: If his response is not correct the Examiner corrects it and
lets the child observe this for a few seconds. Then remove the ten
Rods (leaving the ten Rectangular Test Blocks in their position) and
place them in front of the child in the manner they were originally

placed when he embarked upon the task.

Place the two smallest Rods directly below the two smallest Test
Blocks. The ordinal position of the Rods should correspond with

the ordinal position of the Test Blocks. Now invite the child to try

again.

2nd Cue: Should the child's response be incorrect again, the Examiner
should correct it. Allow the child to observe the correct arrangement

for a few seconds again.
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Remove the Rods and place them in front of the child in the

manner that they were when the Testing began. This time place
the four smallest Rods below the four ordinally corresponding

Test Blocks. Encourage the child to try again.

After the second cue, irrespective of whether the child's
response is correct, no further help is given. Further testing

on Serial Correspondence is discontinued.

Children who are reluctant to start: The child has in front of

him all the materials that he needs. Tap once or twice near the
Rectangular Test Blocks (already arranged in the ascending order) ,
and the Rods and try to convey through gestures and expressions
that the child should begin the task. Allow the child a few

seconds before the Examiner should give any cues.

1st Cue: If the child fails to respond, place the smallest two
Rods directly below the two Rectangular Test Blocks of the similar

ordinal position. Again allow the child to observe for a few seconds.

2nd Cue: If the child still does not start, place two more Rods
of the next size alongside to the first two. Thus the child should
have placed in-front of him four Test Blocks and directly below
them four Rods. The ordinal position of each Test Block should

match the ordinal position of each Rod.

If the child still does not respond, or his response is correct or
incorrect, no further help is given. Further Testing on Serial

Correspondence 1is discontirued.

Criterion for Discontinuing: This is applicable to children who are

reluctant to start and those who are not:
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(1) Spontaneous correct response

(ii) After the first cue, if the child's response is

correct

(iii) After the second cue, irrespective of correct or

incorrect response.

Scoring: Scoring system applied equally to both categories of
children,i.e.those who were reluctant to start and those who were

not.



Total
Score

No. of Cues
Spontaneous
1
1
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Explanation

Refers to those children who did not need
any help at all. As soon as the testing
material was placed in front of them they
started to respond. In order to be in this
category, they should have received little
help apart from demonstration(s) with the
Demonstration Material. These children
receive one point for their correct response
and two points for the trials which they
did not need to undertake as their perfor-
mance is an indication of their full

understanding of the concept.

This category refers to children who were
unable to complete the task spontaneously,
but needed one cue. They score one point
for this attempt and earn a credit of one
point for the next trial which they did not
need to undertake as their performance
demonstrates that they have a reasonable

grasp of the concept.

This category refers to those children who
in order to perform the task required two
cues. They earn one point if, after the

two cues they can do the rest of the task.
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ORDINAL CORRESPONDENCE

(Random Arrangement)
Materials:
Six Demonstration Blocks (same as in Seriation A)
Six Demonstration Rods (same as in Serial Correspondence)
Ten Rectangular Test Blocks (same as in Seriation A)

Ten Rods (Same as in Serial Correspondence)

STAGE 1

Demonstration

Materials:
S5ix Demonstration Blocks

5ix Demonstration Rods

Presentation of the Materials: The Examiner presents the materials

in exactly the same manner as he did during Stage 1 of the Serial

Correspondence.

Procedure for Demonstration: Arrange slowly one at a time, the six

Demonstration Blocks in a random order. Pick up the smallest Rod
and place it directly below the Demonstration Block so that the
ordinal position corresponds with it. Then pick up the second
smallest Rod and place it directly below the corresponding Block so
that the ordinal position matches. Repeat the procedure with the

remaining four Demonstration Rods and the Demonstration Blocks.

Irrespective of their random arrangment, the ordinal position of
each Demonstration Rod should correspond with the ordinal position
of each Demonstration Block.

When this arrangement is complete, allow the child to observe it

for a few seconds.

Leave the six Demonstration Blocks in thier random positions. Pick
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up all the Demonstration Rods and place them nearer to the child.

STAGE 2

Demonstration and Practice Trial 1: Using the method of gestures

and non-verbal cues (already well familiar both to the child and
the Examiner) encourage the child if he can, without any help,
arrange the six Demonstration Rods to correspond with the six
Demonstration Blocks. If the child cannot, the Examiner should
pick up the two smallest Rods and place them directly below their

appropriate two Demonstration Blocks.

Now use the procedure of non-verbal cues again and try to convey to
the child that he should try to match the remaining four

Demonstration Rods with the four Demonstration Blocks.

If the child still does not respond (or makes a mistake), the
Examiner should place two more Rods of the next size, directly below

the two appropriate Demonstration Blocks.

Now the child has in front of him four Demonstration Blocks and four
Demonstration Rods so that the ordinal positions match each other.
The same procedure should continue, if necessary, until the six
Demonstration Rods ordinal positions correspond with the six

Demonstration Blocks.

Demonstration and Practice 2-4: Up to a maximum of three more

Demonstration and Practice Trials are permissible, if felt necessary,

in the same manner as described in Demonstration and Practice Trial 1.

Criterion for Discontinuing after Demonstration and Practice Trials:

Prior to proceeding assessment with the testing materials, the child
should be able to show that he, by the end of the last Demonstration

and Practice Trial, can do ordinal correspondence (random arrangement)
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with the demonstration materials with minimum or little help (up

to one incorrect matching is permissible).

Criterion for Proceeding to Testing: If during any of the

Demonstration and Practice sessions the child can perform the task
independently (up to one error is permissible), discontinue further

help and proceed with the testing.
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STAGE 3
Testing
Materials
(i) Ten Rectangular Test Blocks (same as in Seriation A)
Ca) Ten Rods (same as in Serial Correspondence)
Procedure

Presentation of the Materials: As in Serial Correspondence

the Examiner has all the materials in front of him. Arrange slowly
and one at a time, the Rectangular Test Blocks in a random order.

Randomise the Rods and place them in front of the child.

By use of non-verbal cues and tapping, try to convey to the child that
now his task is to match Rods with the Rectangular Test Blocks according
to their ordinal position, although their arrangement is in a random
order. If the child can correspond the Rods with the Rectangular Test
Blocks correctly, this is described as spontaneous correspondence,

i.ethe child did not need any cues. No further testing is carried out.

lst Cue: In case the child makes an error(s) in his correspondence,
shake your head and say 'No''. The Examiner corrects the position of
the Rods whose ordinal position does not match. Let the child observe
the corrected arrangement. Mix up the Rods and place them in front of

the child again.

Place the smallest Rod under the smallest Rectangular Test Block and
the next smallest Rod under the next smallest Rectangular Test Block

Having given the first cue, encourage the child to try again.
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2nd Cue: Should the child again make a mistake(s) in his corres-
pondence with the remaining eight Rectangular Test Blocks and eight
Rods, shake your head and say ''No'". Like before correct the mistakes
that the child has made in his arrangement. Let him observe for

some time.

Remove the Rods and place them in a mixed up order again in front
of the child. The Rectangular Test Blocks remain in their position.
Put the smallest Rod below the smallest Rectangular Test Block, the
next size Rod below the next smallest Rectangular Test Block and

so on until the four smallest Rods have been placed directly below
the four Rectmngular Test Blocks of the corresponding size. Let the
child complete the rest. After the second cue, whether the child's

response is correct or incorrect, no further help should be given.

Criterion for Discontinuing:

(i) Spontaneous correct response

(ii) After the first cue, if the child's response is
correct

(iii) After the second cue, irrespective of correct or

incorrect response.
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Scorigg

Total
Score

No. of Cues Explanation

3 Spontaneous Refers to those children who did not need
any help at all. As soon as the testing
material was placed in front of them they
started to respond. In order to be in this
category, they should have received little
help. These children receive one point for
their correct response and two points for
the trials which they did not need to
undertake as their performance is an

indication of their full understanding of

the concept.

2 1 This category refers to children who were
unable to complete the task spontaneocusly,
but needed one cue. They score one point
for this attempt and earn a credit of one
point for the next trial which they did
not need to undertake as their performance
demonstrates that they have a reasonable

grasp of the concept.

1 4 This category refers to those children who
in order to perform the task required two
cues. They earn one point if, after the two

cues they can do the rest of the task.
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Visual Sequential Short-term Memory Test

Materials:
12 Small Cardboard Squares (small squares) 3.5 cm x 3.5 cm
each with a different symbol
Symbol Sequencing Test Booklet

Stopwatch

STAGE 1

Demonstration

Materials:
Twelve Small Squares
Symbol Sequencing Test Booklet

Stopwatch

Procedure

Presentation of Materials: All the small Squares should be randomly

placed in front of the Examiner on the table. They should be
reasonably spaced so that all of the small Squares are in full view
of the Examiner.

Procedure for Demonstration: The Examiner should work from the

child's left to right. Pick up the two appropriate small Squares and
place them in front of the child. The order of presentation of the
small Squares is shown in the Sequencing Test Booklet (which should
not be shown to the child) as well as reproduced on the Record Form.
Allow the child a few seconds to observe. Mix the small Squares up
(only those which were used at the time of the Demonstration), and

move them slightly nearer to the child.

STAGE 2

Demonstration and Practice Trial 1: By using non-verbal cues,
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indicate to the child that he should try now. If the child's

response is correct, proceed to Demonstration and Practice 2. If the
sequencing of the small Squares is not as it was shown to him, shake
your head and say 'No" and the Examiner should do it again for the
child. Again allow the child to observe for a few seconds. Mix them
up (only those which were used at the time of Demonstration) and move
them nearer to the child. Then encourage the child to try. Repeat
this procedure up to a maximum of three times, if necessary. Proceed
to the Demonstration and Practice Trial 2, even if the child fails

on Trial 1.

Demonstration and Practice Trial 2: Follow the same procedure as

described in the Demonstration and Practice Trial 1. Now place three
small Squares in the sequence as shown in the Symbol Sequencing Test
Booklet. During this Trial the child is corrected up to a maximum of
three times. If the child can reproduce the correct sequence after the
first demonstration, proceed to Test Item 1. Proceed to Test Item 1

even if the child fails to reproduce the correct sequence.

STAGE 3

Testigg
Materials:

Twelve Small Squares
Symbol Sequencing Test Booklet

Stopwatch

Procedure

Presentation of the Material: It is essentially the same as during

Stage 1.
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ITEM 1-4: Place the three appropriate small SGuares in front of the

child in the sequence shown in the Booklet. Allow the child to
observe for seven seconds. Then mix them up (only those which were
used at the time of the Demonstration), and slide them nearer to the
child. Using the method of non-verbal cues, indicate to the child
that he should try now. If his response is correct proceed to the
next item. If the response is not correct, the Examiner should shake
his head and say '"No". Then correct it and allow the child to
observe for seven seconds again. Mix them up again and place them
in front of the child for him to have a second trid. If he can make
a correct response, he should not be given the remaining trials of
the same item. In that case, proceed to the next item. If the
child's response is incorrect during the second attempt as well, the
procedure of correction and allowing the child to observe is followed.
A maximum of three trials is permitted. ITEM 1-2: For each item
three small Squares are used. ITEM 3-4: For each item four small
Squares are used. ITEM 5-8: The procedure for administration and
correction is essentially the same as during the first four items.
The only difference is that now the child is given a maximum of four
trials; time remains the same,i.e.seven seconds. ITEM 5-6: For each
item five small squares are used. ITEM 7-8: For each item six

small Squares are used.

Criterion for Discontinuing:

(i) Further testing and teaching should stop if by the end of
the first Test Item the child is still unable to make an
error-free response.

(ii) Anytime during the testing stage after two consecutive
failures. Example: A child fails to make an error-free

response during the Demonstration and Practice Trials.
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He, however, makes a correct response during the second
trial of item 1, but he fails to make a correct response
on any trial of Item 2 or 3. In this case, after the
child has been given the last trial of Item 3, no further

testing and teaching should be carried out.

Scoring: Demonstration and Practice Trials are not scored but the
child's responses are recorded on the form for qualitative
interpretation. One point for each correct response and one point

for each trial(s) which the child did not take.

Example. A child makes a correct response on Item 1 during the first
trial. On Item 2 his second trial is correct. On Item 3, he passes
on the third trial. He fails on all the trials of Items 4 and 5.
Because of his two consecutive failures, no further testing and

teaching is carried out. His total score would be as follows.

Ttem 1 Ttem 2
Tr 1 @ 0 Tr 1 1 ©
Tr 2 V1 0 Tr 2 Q 0
Tr 3 V1 0 Tr 3 V1 0
Total = 3 Total = 2
Item 3

Tr 1 1 ©
Tr 2 1 ©
@) 0

Total = 1

Tr

w

In addition to one point on trial 1, he also earns a credit of two

points for trials 2 and 3 of Item 1. There was no point in assessing
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him on trials 2 and 3 as he could make a correct response during

trial 1. For Item 2, he gets two points; one for the correct
response and a credit of one point for trial 3. For Item 3 he
gets only one point for his correct response during the last

trial. Thus his total score is six.
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WORD OBJECT - PICTURE ASSOCIATION TEST

Materials:
Six (5 cm x 5 cm) Picture Cards with illustrations

of a Femur, a Murex, a Gimlet, a Libra, a Brazier,

a Cacti

Six Wooden Blocks

STAGE 1

Demonstration

Materials
Six (5 cm x 5 cm) Picture Cards

Six Wooden Blocks

Presentation of the Material: Lay the six Picture Cards on the table

in front of the child in the following order:

Picture Cards

Femur Murex Libra Cacti Brazier Gimlet

Wooden Blocks

FR MX LA CI BR GT

In between the Picture Cards and the child place the six wooden blocks

on the table. These should be in a mixed up order and in full view of

the child. The sides with the letters on should never face upwards.
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NOTE: To help the Examiner to remember which wooden block and
picture have to be associated, each wooden block has the first

and the last letters of the illustration to which it has to be
paired. For instance the wooden block which resembles an incomplete
round shape has the letters FR. This means that this block has to
be paired with the Picture Card with the illustration of Femur.

Care should be taken that the child does not use these cues while

making a response. To avoid circumlocution in instructions,

each Block would be described by the letters that it has underneath;
each Picture Card as Picture Card Femur rather than the Picture
Card with the illustration of Femur on it. Example: Put the Block

FR directly below the Picture Card Femur.

Procedure for Demonstration: This should be carried out in a random

fashion and not in any set order.

The Examiner should say one of the six words(e.g.Brazier) and almost
simultaneously pick up the Wooden Block (marked BR on one side), that
has to be associated with this word, and place it under the Picture

Card Brazier.

Likewise, again at random, say one of the remaining five words (e.g.
Murex) and select from the remaining five Wooden Blocks and place it

below the Picture Card Murex.

Repeat the procedure with the remaining four Blocks and the Picture

Cards.

After each Wooden Block has been placed under the appropriate card,
let the child observe the arrangement for a few seconds (approximately

five seconds).
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Then, remove all the Wooden Blocks and place them in a mixed up
order in front of the child. The arrangement of the Picture Cards

should be left in the same order.

During each Stage of this administration of the Test, the association
of the Wooden Blocks with their respective Picture Cards should
remain the same,i.é.the Block FR should always be paired with Femur,

Block MX with Murex, Block LA with Libra and so on.

STAGE 2

Demonstration and Practice 1: This should be carried out in a

random fashion and not in any set order.

The Examiner should say one of the six words(e.g.Cacti) and by non-
verbal cues try to convey to the child that he should pick up the
appropriate Wooden Block (in this case CI) and place it directly
below the appropriate Picture Card (Cacti). The Examiner should
help the child to place it under the appropriate Picture Card, if

necessary.

Again, at random, say one of the remaining five words(e.g.Libra) and,
by non-verbal gestures, encourage the child that he should select

the right Wooden Block (LA) from the remaining five Blocks. If the
child places it under the incorrect Picture Card, the Examiner should
move it from there (while the child is watching), and place it

directly below the appropriate Picture Card (Libra).

Repeat the above procedure (of associating the word with its
corresponding Block and the two with the Picture Card) with the

remaining items.
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After each Block has been placed directly below its respective

Picture Card, allow the child a few seconds (approximately 5) to
observe the arrangement. Remove all the Blocks and place them

in front of the child. Leave the Picture Cards in their original

position.

Demonstration and Practice Trial 2: Follow the same procedure as

outlined above.

STAGE 3
Testing
Materials:
Same as during the previous two stages
Procedure

Presentation of the Materials: The presentation of the materials is

exactly the same as during the Stage 1. From the previous Trial the
Picture Cards are already arranged and placed in front of the child

in the following order:

Femur Murex Libra Cacti Brazier Gimlet

FR MX LA CI BR GT

In between the Picture Cards and the child are the six Blocks on the
table. These should be in a mixed up order in full view of the child.

As before, work from the child's left to right. Testing should be

carried out in a random fashion and not in any set order.
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Trial 1 Say the word "Femur' and indicate to the child that he
should pick up the appropriate Block from the six lying in front

of him in a random order, which during the previous trials has

been associated with Femur. Care should be taken that in so doing
the Examiner does not inadvertently point to the right Picture or
Block. If the child picks up the Block LA (which has not been
associated with Femur) let him do so and also let him place it under

whichever Picture Card he thinks it should go.

Repeat the procedure with the remaining five Blocks (in a random

order).

When the child has completed placing all the Blocks under the Picture
Cards, the Examiner should interchange all the Blocks which have

been incorrectly placed and put them at their appropriate places. The
Examiner should then, in turn, 1lift each Block, one at a time, and
say the name of the Picture Card to which it has been paired. For
instance, 1lift the Block FR and say "Femur'" and put it at the
appropriate place. Repeat the procedure with the Blocks MX, LA, CI,

BR and GT.

However, in a situation when the Examiner says the word "Femur'" but

the child does not pick up any Block at all, the Examiner should help
the child to select the right Block and place it below the appropriate
card. Should the child continue to display reluctance (or lack of
confidence) in picking up the remaining Blocks during this trial and
placing them under the correct or incorrect Picture Cards, the Examiner

should continue to help the child in the manner described above.

No further help should be given during this trial.
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Leave the Blocks under their respective Picture Cards for some time

(approximately five seconds) for the child to observe. As during
the previous trials, leave the Picture Cards in their original
position. Remove all the Blocks and place them in front of the

child in a mixed up order.

Trial 2 The same procedure should be adopted during this Trial as

in Trial 1.

Trial 3 Change the order of the Picture Cards as follows:

Gimlet Libra Cacti Femur l Murex Brazier

Apart from this positional change of the Picture Cards, the procedure

for this Trial remains the same as in Trials 1 and 2.

Trial 4 Leave the Picture Cards as in Trial 3. The rest of the

procedure for administration remains the same as in the earlier trials.

Trial 5 Prior to starting Trial 5, the order of the Picture Cards

should be changed again, as follows:

Libra Cacti Murex Gimlet Femur Brazier

After the Picture Cards have been changed as above, the rest of the

administration procedure remains the same as in the previous Trials.

Trial 6 Leave the cards as in Trial 5. The.rest of the procedure
is the same as during the earlier Trials. This is the last Trial and,

irrespective of whether the child has learnt to associate all the

wmwnde with their respective Blocks and Cards correctly, the testing of

| S - AP s
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this subtest is discontinued.

Criterion for Discontinuing

After the sixth trial.

Scoring: The Demonstration and Demonstration and Practice are not
scored. On Trials 1 through to 6 for each correct response, without

any help, the child earns one point.

NOTE: The situation may arise during any trial(s) that the child
let the Examiner carry on showing him the association of
the first five Blocks with their appropriate Picture Cards.
However, when there is only one Block left to be paired with
the last Picture Card, he may then decide to respond himself.
In this case, the child is permitted to respond but does

not earn a score for this item.
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OBJECT-PICTURE ASSOCIATION TEST

Materials.
Six (5 cm x 5 cm) Picture Cards with the illustrations
of a Tree, a Bottle, a Face, a Dog, an Apple and a Cup

Six Wooden Blocks

STAGE 1

Demonstration

Materials
Six (5 cm x 5 cm) Picture Cards with the illustrations
of a Tree, a Bottle, a Face, a Dog, an Apple and a Cup

Six Wooden Blocks

Presentation of the Materials: Lay the Six Picture Cards on the

table in front of the child in the following order:

Picture Cards

TREE BOTTLE FACE DOG APPLE CUP

Wooden Blocks

TE BE FE DG AE CP

In between the Picture Cards and the child place the six Wooden Blocks
on the table.

These should be in a mixed up order and in full view of the child.

The sides with the letters on should never face upwards.

NOTE : To help the Examiner to remember which Wooden Block and Picture
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have to be associated, each Wooden Block has the
first and the last letters of the illustration to
which it has to be paired. For instance, the

Wooden Block which is almost like a boot has the

letter TE. This means that this Block has to be
paired with the Picture Card with the illustration
of Tree.

Care should be taken that the child does not use these

cues while making a response. To avoid circumlocution

in instructions, each Block would be described by

the letters that it has underneath; each Picture Card
as Picture Card Tree rather than the Picture Card with
the illustration of Tree on it. Example: Put the

Block TE directly below the Picture Card Tree.

Procedure for Demonstration: Working from the child's left to

right pick up the Block TE and place it directly below the
Picture Card Tree. The sides with the letters on should never
face upwards. The Examiner should ensure that the child is
paying full attention to the Demonstration procedure. Next
pick up the Block BE and place it under the Picture Card Bottle.
The orientation of the Blocks is not critical. Continue with
the same procedure with the remaining four Wooden Blocks. The
Block TE has to be placed under the Picture Card TE; the Block
FE under the Picture Card Face; the Block AE under the Picture

Card Apple, and the Block CP under the Picture Card Cup and so on.

After each Wooden Block has beenplaced directly below the
appropriate Picture Card, let the child observe the object-picture

associations for a few seconds (approximately five seconds). Then
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remove all the Wooden Blocks and place them in a mixed up order
in front of the child. The arrangement of the Picture Cards should

be left in the same order.

During each Stage of this test administration the association of

the Wooden Blocks with their respective Picture Cards should remain
the same,i.e.Wooden Block TE should always be paired with the Picture
Card Tree; the Block BE with the Picture Card Bottle; the Block FE

with the Picture Card Face and so on.
STAGE 2

Demonstration and Practice Trial 1: Pick up the Block TE and give

it to the child. By using non-verbal cues try to convey to the
child that he has to place it directly below the Picture Card Tree.
The Examiner should help the child to place it directly below the
appropriate Picture Card, if necessary. Then pick up the Block BE
and assist the child to place it directly below the Picture Card
Bottle. Repeat the procedure with the remaining four Wooden Blocks

and the four Picture Cards.

After each Block has been placed directly below its respective
Picture Card, allow the child a few seconds tc observe the arrange-

ment.

Remove all the Wooden Blocks and place them in front of the child.

Leave the Picture Cards in their original position.

Demonstration and Practice Trial 2: Pick up the Block TE and give

it to the child - make sure that he does not see the letters TE at
the bottom of the Block. Try to indicate to the child that he

chould have a go at placing it directly below the Picture Card to
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which it has been associated during the Demonstration and Practice

Trial 1. If the child's response is incorrect, the Examiner should

correct it.

Then pick up the Block BE and repeat the procedure. If the child's
response is incorrect, the Examiner should correct it. The above

procedure should be repeated with the Blocks FE, DG, AE and CP.

After all the Blocks have beenplaced directly below their

respective Picture Cards, allow the child a few seconds to observe.

Remove all the Blocks and place them in front of the child in a
mixed up order as before. The Picture Cards should be left in their

original position.

STAGE 3
Testigg
Materials
Same as during the previous two trials.
Procedure

Presentation of the Materials: The presentation of the materials

is exactly the same as during the Stage 1. From the previous trial
the Picture Cards are already arranged and placed in front of the

child in the following order:

TREE BOTTLE FACE DOG APPLE CUP

In between the Picture Cards and the child are the six Wooden Blocks
on the table. These should be in a mixed up order and in full view

of the child. As before, work from the child's left to right.
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Trial 1: Pick up one of the six Wooden Blocks and give it to the
child. Tap near the Picture Cards and try to convey non-verbally
that the child has to pair it(i.e.place it directly below) with
the appropriate Picture Card. Encourage the child to attempt and

let him place the first Block wherever he thinks it should go.

Repeat the procedure with the remaining five Blocks. After the
child has placed all the Blocks below their respective pictures,
the Examiner should correct all the incorrect responses. For
instance, if the child has placed the Block BE below the Picture
Card Tree and vice versa, but the rest of his responses are
correct, the Examiner should interchange these two Blocks (BE and

TE) and allow the child to observe the corrected arrangement.

After that, all the Blocks are removed and placed in front of the
child - again in a random order. Prior to the second Trial the

Picture Cards are rearranged in the following order:

FACE DOG CUP APPLE BOTTLE TREE

Trials 2-4: The method of administration is exactly the same as
described during the first trial. The only difference is that the

Picture Cards have been arranged differently.

Trails 5-6: Follow the same procedure for administration as outlined
above. The arrangement of the Picture Cards for the next two

Trials should be as follows.
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CUP I TREE FACE BOTTLE APPLE DOG

Sixth Trial is the last trial. Irrespective of whether the child
has learnt to associate all the Blocks with their respective

Picture Cards correctly, the testing of this test is discontinued.

Criterion for Discontinuing

(1) After the sixth Trial.
(ii) After three fully correct, without any help, consecutive
matchings of all the Blocks with their respective
Picture Cards during any trial.
Example: If a child, during the second trial, places all
the Blocks below the correct Picture Cards and during
the third and fourth trials again makes no mistake, he
should not be tested on the remaining two trials. He
should, however, be credited for those trials according
to the procedure explained in the Scoring Section.
Scoring: The Demonstration and the Demonstration Practice are
not scored.
On Trials 1 through to 6 for each correct response, without any help,
the child earns one point. The child is also credited six points
for each trial which he did not have to take because he reached the
specified criterion prior to the last trial. Example: If the test
was discontinued at the fourth trial, the child should be credited
for the fifth and sixth trials(i.e.12 points).
NOTE: The situation may arise during any trial(s) that the child

may let the Examiner carry on showing him the association of
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first five Blocks and their five respective Picture Cards.
However, when there is only one Block left to be paired
with the last Picture Card, he may then decide to respond
himself. In this case the child is permitted to respond

but does not earn a score for this item.

Maximum Score = 36
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SYMBOL MANIPULATION

Materials:
1 Work Sheet
1 Pencil, 1 Pen, a Rubber
1 Stimulus Card
STAGE 1
(Items 1 - 10)
Demonstration
Materials
1 Work Sheet
1 Pencil, 1 Pen, a Rubber
1 Stimulus Card
Procedure

Presentation of the Materials: Place the work sheet in front of

the child. Make sure that the surface of the table is reasonably
smooth. Also place the pencil and the rubber next to the work
sheet. When the Demonstration and Practice Trial 1 begins, the

Examiner should pick up the pencil and offer it to the child.

Demonstration: Point to the first Demonstration Symbol ( z ) on

the work sheet and then to the identical symbol on the Stimulus
Card. Point to the first Demonstration Symbol again. When the
child's attention is drawn the second time to the identical symbol
on the stimulus Card, the Examiner also points to the symbol that
it represents ( l’l ). The Examiner should draw this symbol ( [’l )
against the first Demonstration symbol ( Z ). Repeat this

procedure through all the Demonstration 1 items.



- 26T ~

STAGE 2

Demonstration and Practice: Essentially the procedure here is the

same as during Stage 1; the only difference is that now the child
is encouraged - with the help of the Examiner - to see if he can
work out the answers himself. If the child is still uncertain or

makes an incorrect response, the Examiner should help him.

STAGE 3
Testing
Materials
1 Work Sheet
1 Pencil, 1 Pen, a Rubber
1 Stimulus Card
Procedure

ITEMS 1-10: First tap once or twice against the blank space of the
Test Item No 1 ( E ); then tap on the Stimulus Card. Allow a few
seconds for the child to work out the answer. If after a few seconds
the child appears to be unsure or reluctant to write the answer,

the Examiner should supply the answer.

On the other hand, if the child responds, but his response is
incorrect, the Examiner should shake his head and say ''no'". Supply
the correct answer either next to the child's response or directly
below it. At the same time, also draw the child's attention to the
identical symbol ( E ) on the Stimulus Card and to the Symbol that
it represents. Throughout this section(i.e.Test Items 1 to 10) the
Examiner either supplies the right answer, if the child is hesitant

to respond, or corrects his answer if it is not right.
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Follow the same procedure for Items 1 - 10.

STAGE 1

(Items 11 - 20)

Demonstration: The second Demonstration follows after the first

10 Test Items. The procedure for demonstrating this section is
exactly the same as during the above demonstration. Prior to

proceeding to this section of the test, please consult the

Criterion for Discontinuing.

STAGE 2

Demonstration and Practice: This section is provided at the end

of the first ten Test Items and three Demonstration Items. The
procedure for administering these Items is identical to the
procedure used above during Demosntration and Practice. However,
prior to proceeding with this section, please consult the Criterion

for Discontinuing.

STAGE 3
Testing
Materials
1 Work Sheet
1 Pencil, 1 Pen, a Rubber
1 Stimulus Card
Procedure

ITEMS 11-20: Prior to proceeding with this section, please consult

the Criterion for Discontinuing. The procedure for administering this

is identical to the procedure used during Items 1-10.
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STAGE 1

(Items 21 - 28)

Demonstration: The third Demonstration is provided at the end

of the first 20 Test Items. Follow the same procedure for this
Demonstration as during the first Demonstration. However,
prior to proceeding to this section please consult the Criterion
for Discontinuing.
NOTE: If during this stage the child volunteers to do the
items rather than letting the Examiner demonstrate, he
should not be discouraged from attempting. However,

if he makes an error(s) he should be corrected.

STAGE 2

Demonstration and Practice: This section is provided just before

proceeding to the Test Items beginning with three symbols. As
during the earlier two phases of Demonstration and Practice 1 and
2, the procedure for administration remains the same. However,
prior to proceeding with this section, please consult the Criterion

for Discontinuing.

STAGE 3

Testing
ITEMS 21-28: Prior to proceeding with this section please consult

the Criterion for Discontinuing. The procedure for administering
these items is almost identical to the procedure used for Items
1-20. The only difference is that after the first three Items
(G.eItems 21, 22, 23) the Examiner neither supplies the answer if
the child does not respond, nor does he correct, if the child's

response is incorrect.
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ITEMS 29-35: Prior to proceeding with this section, please consult

the Criterion for Discontinuing.

The procedure for administering these Items(i.e.29-35) is identical
to the procedure used for previous items. The only difference is
that after the first two items(i.e.29 and 30), the Examiner neither
supplies the answer if the child does not respond, nor does he

correct it if the child's response is incorrect.
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Criterion for Discontinuing

(1)

(i1)

(iii)

SCORING

NOTE :

Do not continue if the child fails to make even
one correct response during the first ten Test

Items.

Irrespective of any number of correct responses
during the first ten items, if the child fails to
produce even one correct response between the

Test Items 11-20, further assessment should stop.

Irrespective of any number of correct responses
during the first 20 items, if the child fails to
score at least two points betweeen Test Items 21

and 28, do not proceed any further.

One point for each correct response without any
assistance from the Examiner. Maximum score possible

is 85,

In this test we are not concerned with the child's
drawing ability. A recognisable approximation to the
actual symbol should be acceptable. However, if for
any reason the child finds it difficult to draw any
symbol he should be permitted to point to the

correct response on the Stimulus Card and this should
be considered as a correct response and the child

should receive credit for it.
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SERIATION
Seriation (A) Smallest ...y Largest
Demonstration and Practice®
(circle appropriately) '
]
Yest |
" ] L S i _ e
Trials Right Wrong Attempts Type of Response | Score l
g e e e A T R S e
- v / 1st Spontaneous 0 1 . i
2 4 / 2nd 1 Cue o 1 i |
) Vv 2 Zrd 2 Cues 0 1
4 v i _— o i
Yotal Naw Score L '
* For Qualitative Interpretation
cr{ly Maximum [ 3
| O
Seriation (B) largest .——-—3 Smallest
‘Démonstration and Practice*
(circle appropriately)
Test
s e R e B T e B e A e i i R
Trials Right Vrong iAttempts T Type of Response , Score
1 / S’ ! 1st Spontaneous li 0 1 :
! : I
2 o Vi ! 2nd { 1 Cue ; 0 1,
3 k7 Vol l 3rd : 2 Cues I 0 1 ;
b i W ' :
-— Total Raw Score |
® For Qualitative Interpretation N -
b
only Haximum [ 3 J
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SERIAL CORRESPONDENCE

Demonstration and Practice®
(circle appropriately)
! s r i A il i = -
H 1 Attempt Type of Response Seere Y=iveds
| Right uromg ¢ T RS YR O e o amwepriniily
l Trial 1 S l,/ ' i 1st i Spontaneous . ¢] 1
| Prial 2 / 5 | : 2nd 1 Cue .' 0 1 i
; “Trial 3 / o |' ‘ 3rd { 2 Cues 0 S
-|--Tria1 4 v Vi t —]
R A l Total Raw Score
* For Qualitative Interpretation
" only ——
ovas ® Haximum Score : |
| | SR R |
1

ORDINAL CORRESFONDENCE:

(Random Arrangement)

Ordinal Correspondence

Demonstration and Practice only*
+ (circle appropriately)

im*"- M T e i Score (circle
Right Wrong Liempes YRe Ok Nenk appropriately)
Trial 1 i v 1st i Spontaneous 0 1
| Trial 2 S W 2nd 1 Cue N 0 1
Trial 3 it V4 Ird l 2 Cues 0 1
l Trial 4 St J i
] * Total Raw Score

' * For (nalitative Interpretation only

Maxinmum Score r_ 3 ]
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VISUAL SEQUENTIAL SHORT TERM MFMORY TEST

Demonstration and Practice® 1
(circle appropriately)

Right  Wrong
Trq . ’/ 7o
Tra . A Vi
Try J L

- % For Qualitative Interpretation Only

Demonstration and Practice® 2

Items 1-4 Exposure 7 seconds

TRIALS SCORE
Lo ery o 1
A :
i- TI‘E 0 ) 1 }
Tr 0 1 ¢
2
Total =
Fel 1 Trl - 0 1 !
.l Tl:'2 0 1 E
j Try 0 1
A ;
Total =
% 1
e Trl 0 1
]
‘I&'e 0 1 :
! : {
Tr3 0 1 :
Total =
J‘. [ Trl o] 1
{
I'-'I‘::‘-2 0 3 I
. Tr 0 1!
t 3 |
L b
Total =

Photo Reduced

i Right \frong
Ty . _ v "
' Tra o / J
Try J L
)
Maxcimum =
| 28 I
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Total Raw Score = i [
Total Trials = i _{
It em;s. 5-8 Exposure 7 seconds - -
TRIALS SCORE
5. ¢ e o 17
! .TrE (4] 1
I Tr o
| 3
: Trh 0 5
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6. Trl 0 1
'I‘I‘2 0 1 I
! Tl."3 0 1 i
ii Try, 0 1
TOtﬂl =
7., Try 0 1
i 'I'r2 o 1 JI
T 0 1
| =%
Tota.l —
s S e R A
8. Trl 0 1
: 'I‘I‘3 0 1 i
[] Trg 0 1 é
Total =
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Change the
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Trial 3
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Trial 5
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WORD ORJECT-PICTURE ASSCCIATION TEST

| s

FEMUR MUREX CACTI BRAZIER GIHLET :
: r |
- - } e -
1 :
! :
NOT SCORED i
e . i —
1 1 l T
Lo 1 o 1,0 1,0 1,0 0 1
i i ' :
F ! i
| ! !
! 0 1 0 1 0 1 o0 y 0 1
.L ‘ ~
1 ! ]
} GIMLET LIBRA ! CACTI FEMUR MUREX BRAZILR i
I
L - :
lf : ;
[0} 1 0 1 ' 0 1 0 1 (4] (o] 1
i | .
1
0 1 0 1 0 1 ' 0 1 0 ;0 1
| i i |
| ' ]
| | .
!' LIBRA CACTI 1| MUREX GIMLET FEMUR BRAZIER
’ : : : =
| T
| ; |
I o 1 .0 10 1 o0 1 o Lo 1
i . i [
. : 1 -.
{ I ! i !
| ]
o) 10 1 (0 i © 1 !0 [ 0 1. I
| | s
Total Score = R
Number of 1rials = .
56
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OBJICT-PICTURE ASSCCIATION [EST

|
| |
| TREE | BOTTIE ; FACE ' DOG APPLE '  CUP
| : -
! i I !
i ; ! T
Demonstration & : 1 H i ! :
Practice 1 & 2 : NOT SCORED i : : :
! . :
; | : :
R s e } o Y - S |
T | -
! ! i ! ;
Trial 1 t o 1. 10 1 0 1o 1 o 1'0 1
! | | : : :
| L S S S IR
Change the order | [ i . ; ;
of the Picture ! i | |
e | PAcE DOG ' CUP | APPLE | BOITLE RE |
| i 4
= - : e ead
. , : .
! . ; i : !
Trial 2 .0 1 {0 110 1 |o 1 :0 1:0 ¥ i
|
: A
i | i i
: - ' g ' '
Trial % "0 1 |o 1 o 110 1 10 1,0 1
: ; 1 . |
. _ | : |
Trial &4 .0 1 |0 1 -0 1 o 1 .0 1 0 1|
: ! | ' !
= T _¥ B I
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.iy -
! T o 1
i i 1
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| | + !
| ? | !
i : :
! : ! :
Trial 6 L0 1 (o0 1 10 1 o 1 |0 110 1 {
: | 1 J
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Number of Trials =
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APPENDIX B

STATISTICAL TABLES
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