T A -\

THE RELATIDNSHIF OF GENERAL RETENTION ABILITY
TO NEW SOUTH AFRICAN GROUP TEST NON-VERBAL/VERBAL
1Q@ DISCREPANCIES AND THEIR ACADEMiIC CORRELATES

PETER JAMES WATSON



ii

THE RELATIONSHIP DF GENERAL RETENTION ABILITY
TO NEW SOUTH AFRICAN GRODUP TEST NON-VERBAL/VERBAL
1Q DISCREPANCIES AND THEIR ACADEMIC CORRELATES

THESIS
Submitted in partial fulfilment of the
requirements for the degree of
MASTER OF EDUCATION of
Rhodes University

by

PETER JAMES WATSON

DECEMBER 1581



iii

To my wonderful parents who
imbued me with the Scottish lust
for knowledge

] dedicate this thesis to them

with love.



iv
ACKNOWLEDGEMENTS
] wish to express my gratitude to:

My supervisor,Mr George Euvrard, for his encouragement, guidance
and tactful advice during this project,

Dr Cheryl Foxcroft and Miss A.Batt for their advice on the use of
statistical techniques and methodology.

AN
My long-suffering wife,Phyllis, and cur two daughters, Louiss and
Amy-Jean who had to put up with less attention.

My Typist, Edna Meise, for her expert layout and willingness to
tackle last-minute work.

The Cape Education Dspartment for permission to use information
obtained at a school under their jurisdiction.



v
ABSTRACT

Both experimental research {Robbertise, 1862)and clinical
observation (Kruger, 1372; van der Merwe,1978) have indicated
that pupils with a Verbal Il score 10 or more poinis lowsr than
their non-Verbal I8 {(isrmed a "Type 1° discrepancy in ithe present
research) on the New Soutith African Group Tesit {(NS5AGT) show poorer
acgademic achigvesment than thsir peers of similar ability.

The present research investigates the relationship of general
rstention ability,as defined by Hakstian and Cattiell (15787, to
Type 1 discrepancies as well as to their academic corrglates. One
hundred and thirty-nine standard seven English-speaking boys were
tested on the NSAGT and the Junior Apititude Test (JAT) {of which
tests 8 and 8§ give an indication of general retention ability)
and divided into a group with Type 1 discrepancies and iwo
control groups. All three groups were matched on full-scale I4.

Comparison of these three groups, using the analysis of variance
technigus, showed that there was no significant difference
between them in level of general retention abiiity or in
academic performance (measured by average percentage in the final
standard seven examination). ¥hile no signifigcant difference was
found between the three groups regarding the relationship of
general retention ability to academic performance, in the Type 1
discrepancy group the relationship of rote memory (JAT test 8) to
academic performance differed markedily from that of associative
memoTry { JAT test 8 ) ito academic performance.

in the Type 1 discrepancy group rote memory was highly associated
with academic performance, possibly indicating a compensatory
strategy for the lower Verbal ability in this group, enabling it
to achieve academically on par with the control groups, contrary
to what would be expected on the basis of Robbertse’s (1862)
findings.

In terms of Jensen’s (1882) Level 1i/Level 11 +tihgory of
intelligence, 1t appears from the present research that rote
memory ability (JAT test 83 varies between being a Level 11
ability ( in the Type 1 discrepancy group) to acting as a Level 1
ability in the two control groups. The present research gquestions
Yerwey and ¥Wolmarans’s (1980) description of both JAT tests 8 and
8 as simple measures of retention - Test 9, in particular,
appears io function consistsntiy as 2 Level 11 ability.
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CHAPTER 1

INTRODUCTION

1.1 Background to the present ressarch

The focus of the present research is on the relationship between
general retention ability and non-Verbal/Verbal 1§ discrepancies
{(as measured by the New South African Group Test). *General
retention ability” is defined by Hakstian and Cattsll {1978) as =a
highsr-order factor involving associative memory and rote memory
at the primary lsvel. Reber (1588: p.423) defines associative
memoTy &53
A label for any memory sysiem that is hypothesized to
rest on the notion of an association. Thus the
empiricist assumption of association between ideas, the
bshaviourist S-R bond and the cognitivist proposition-
ally-based associationism are all classifiable
a5 associative-memory theoriss.

Reber (18986: p.398) has described ‘rote memory’ in terms of the

learning which it entails; it is:

Learning (really memorizing) that takss place pursly by
repetition devoid of msaningfulness of the material or
of other operations l1ike organization, inference or the
use of mnemonics etec.

The present research has been instigatsed by the clinical

observation that pupils who have a Verbal IQ significantly lower
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than their non-Verbal IQ demonsirate poorer academic performance
than their‘paars wﬁo show no . such discrepancy or for whom the
discrepancy is reversed {(Kruger, 1872; van der Merwe, 1978).Such
observation has been supplemsnted by experimenial findings
{Gundersen and Feldt, 1960; Whittington, 18882, but it

neverthelsss remains contentious.

For the purpose of stylistic convenience, the discrepancy where
the Verbal I0 is significantly lowsr than the non-Verbal 1@ will
be termed a "Type 1’ discrepancy in this thesis. Similarly,where
the discrepancy invelves a significantly higher Verbal than non-
Verbal I, ths term "Type 2’ discrepancy will be used. The
statistical aspects of such discrepancies are discusssd 1in

chapter 3.2.1 (page 48).

Lezak (1988) has forcefully articulated what she considers to be
the oversimplification of +the division between ‘non-Verbal’
and*Verbal’ abilities and ths failure of this division to reflesct
the dynamic complexity of cognitive functioning. whilg such
criticism seems valid, the separation of intelligence scores into
non-V¥erbal! and Verbal scales has had soms virtus, 1t has enabled
test interpreters to compare & testee’s comprehension and wuse of
words and symbols (Verbal 128) with his ability to perceive and
comprehend visual patterns (non-Vsrbal Q) {Madgs =snd van der

Westhuizen, 1871).
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From an educational point of view the latter discrimination is of
some value. Current practice in intellectual assessment favours
the evaluation of interacting cognitive abilities rather than the
production of a singles I@ quotisnt (Lestteri, 1980). Shusi!
(1986:p.374) siresses the educational importance of a
comprehensive intellectual assessment which reflscts the multi-
faceted nature of cognitive ability:
The need to adapt education to fit the individual needs
and characteristics of students, rather than the other
way round, is an old adage, but it remains a valid goal
if we hope to provide the type of education required to
function in a modern, free society, A combination of
various aspects of compeisnce, learning, cognition, and
memory must be considered if we are to achieve an
adequate understanding of individual differences and
the way in which they influence, and are influencesd by,

learning in an sducational setting (present writer’s
emphasis).

The quest for the "understanding of individual differshces” seems
to have ©bsen the motivating force beshind the studies of the few
researchers who have made the New South African Group Test
(NSAGT) the object of their studies (e.g. Robbertse, 1862;
Kruger, 1872; van der Merwe, 1978). Theses workers have besn
fascinated by the discrepancy between non-Verbal and Verbal IQ
scores on the NSAGT, a fascination which has been stimulated by

theoretical and practical issues.

From the theoretical point of view the focus of intsrest has been
the phenomenon of significantly lower Verbal than non-Verbal 10

in an individual’s profile. Kruger (1967) has suggested that non-
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Verbal abilities, with +their emphasis on the manipulation of
concrete data, are a lsss sophisticated ﬁrecursor of Verbal
abilities, where abstraction (via language’ is the essential
operation. Such a developmental view would interpret a
significantly lower Verbal +than non-Verbal 1Q {a Type 1
discrepancy) as an instance of a relative failure to move from

the concrete to the abstract.

The division of the IQ score into non-Verbal and Verbal
components has become theoretically aligned with Cattell’s (1871)
idea of “fluid’ and ‘crystallized’ intelligence. In terms of
this idea, “fluid’ intelligence r?prasents the innate ability of
the individual which |is invested through incidental and
scholastic Ilsarning and 1is reflscted in his ‘“crystallized’
intelligence. *Fluid’ intelligence has been roughly equated with

non-Verbal ability and “corystallized’ intelligence with “Verbal?

ability (Eysenck, 1879).

While differing in other respects, both Kruger’s (18967) and
Cattell’s (1971) wviews would consider a significantly lower
Verbal than non-Verbal I& to bes the result of a type of
developmental problem. The possible reasons for such a
developmental problem are numerous, as will be discussed later on
in this chapter, but the significance of this problem is apparent
when the higher predictive wvalidity of verbal intelligence for

scholastic achievement is considered (van Eeden and Grobbelaar,
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1967). Thus discrepancies between non-Verbal and Verbal IQ

scores are of educational concern, especially when the Verbal 1§

is the significantliy lower one.

The choice of the NSAGT as a focus for the current research is
directly related to the interest in scholastic achievement
expressed above. The NSAGT plays a crucial rdle in the
assessment of thes intellectual functioning of white school pupils
in the Republiec of South Africa. This test has, since its
introduction in 1963, been one of the most commonly ussd
psychometric tests in South Africa by wvirtue of the fact that
each child in the Department of Education and Culturs (the body
governing education for ‘*whites’) 1is routinely tested twice

during his or her school career.

ldeally, the NSAGT should be used 1in association with aptitude
tests, interest gquestionnaire profilss, examination resulis and
more informal information +to advise the pupil and his parents
about type of secondary school education as well as subject and
grade choice in the secondary school,. In addition, the NSAGT IQ
is frequently one of the parameters consulted when decisions have
to be made concerning either the advisability of, or direction
in, tertiary education. Thus this intelligence test is an
integral part of the system of differentiated education in South
Africa, providing supplementary guidelines at critical junctures

in the pupil’s school career.
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Another aspect of the rdle of the NSAGT is that it is often used
as an indication of intellectual potential against which a
pupil’s current level of academic achisvement can be svaluatsd.
Although the NSAGT shoulid be used, in all its diverse functions,
in conjunction with the previously mentioned collateral
information, often it 1is +the only psychometric information

available on the pupil (Le Roux and van der Msrwe, 1885B).

In the light of +the frequent employment of the NSAGT and the
latter’s importance in the South African educational system, the
paucity of research conducted on this intelligence test is
somewhat surprising. As mentioned earlier, much of the research
which has been conducted concerns the division of the NSAGT into
non-Verbal and Verbal sections, a division typical of
intelligence tests since the advent of the Wechsler-Bellevue

Scale in 1839.

However, as Kruger (1867) points out,' no raticonale for this
division is supplied in the manual of the NSAGT Intermediate Form
(G) (National! Council for Social Resesarch, 1383) or 1in the
combined manual! for the Senior Forms (S and T) and the Junior
Forms (J and K) (National Buresau for Educational and Social

Research, 1865).

Research by Robbertsge (1862), gquoted in the manual for the

.

Intermediate Form (G2, segems to have provoked much of the
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subsequent research on non-Verbal/Verbal IR discrepancies on the
NSAGT. Robbertse’s investigation showed that pupils Qith Type 1
discrepanciss were apparsently at a disadvantage in both
scholastic achievement and school adjustment when compared with
pupils who displayed no significant discrepancy or who had a Type

2 discrepancy.

The search for factors contributing to the above significant
discrepanciss presupposss that there should be some kind of
equality between the two 1IQ scores in the first placs, Indeed,
there ar® theorists such as Guilford (1988) who would argue that
mental abilities are essentially separate and that one shouldn’t
gxpect ®sguality betwsen them. This is a complsx issue which will
be discussed in chapters 2 and 3. However, 8 theory such as
Cattell’s (1871) would suggest that , given ideal conditions, the
relatively culture-free non-Verbal (*fluid’) abilities should be

fully implemsnised in the environment.

Patently, conditions are not always ideal. A myriad of factors
which are often intangibles and unquantifiable intrudes. Thus
motivation, psréona}ity variablss, linguistic dsprivation,
intersst and other factors are bound to play a part in the
failure to realise innate potential {Madge and van der
Westhuizen, 1271). However, in an sxperiment reported by Le Roux
and van der Merwe (1985) the only factors found to be associated

with non-Verbal/Verbal 110 discrepancies on the NSAGT were minor



temperamental ones.

In the ssarch for factors which might play a part in Type 1
discrepancies the role of general retention ability doss not seem
to have been addressed. The NSAGT does not have a memory test.
This 1is somewhat wunusual, since memory has been viewed a5 a
component of intelligence by most of the major theorists in the
field of cognitive abilities (e.g. Thurstone, 1838; Wechsler,
1939; Guilford, 1588). On logical grounds memory should be one of
the prime mechanisms in the acgquisition of knowledge and such
knowledge, both culturally and scholastically acqguired, is

central to the skills tapped in the Verbal scale of the NSAGT.

Further substantiation of the possible relationship of general

retention ability to non-Verbal/Verbal Il discrepancies comes
from studies of underachievement where ‘associative’ and
‘meaningful’ (rote) ! memory have been found to be significantly

poorer for underachisvers than achigvers (Murakawa and Pierce-
Jones, 1968). In a sense, thoss whose Vesrbal IQ on the NSAGT is
significantly lower than their non-Verbal 1{Q are‘underachievers’,

if Cattell’s (1871) premise is granted.

The interest of the present research in the relationship of

general retention ability to Typs | discrepancies can also be
justified in terms of the material used in the two IQ scales. In
true non-Verbal scales the material to be dealt with 1is

immediately present and needs only to be hsld in visual memory
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during the performance of the skill. In contrast, the Verbal
skills demand the retrieval of knowlsdges from long-tersm mesmory.
Hence a Type 1 discrepancy'may well be partially attributable to

a deficit in general retention abilitly.

The focus of the present research on the possible r6is of gsnerszi
retention abiliiy 1in such discrepancies is also supported by the

Badd

y

suggestions of cognitive - process theoristis, such

L
2

[}
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¥

{18783, regarding the rf6le of memory 1in the acgquisitis

3
o}
[w}
fondyy

k¥nowledge. Baddeley suggests that the processing of knowledge is
contingent upon an active working memory which activates iong-
term knowledge in order to integrate new information intc long-
term memory. Once more, a deficit in general reiention abiiity
would affect the VYerbal scale (which taps acguisition of

knowledge) on the NSAGT, rather than the non-Verbal scale.

Jensen®s (1882 concept of Level 1 intelligence (role memory) as
a relatively independent precursor for Level 11 inteiiigence

(higher-level «cognitive abilities) alsc suggests memory as an

1]

impertant factor on Verbal tesis, test

il
H

which par sicelisncs

[
)]
i

measure such higher-level cognitive abilities. 0Other studies,
such as the factor-analytic investigation of Hakstian and Catteil
{15783 have also demonstrated the relative independence of
general retention ability as a higher-order factor in
intelligence.

Thus the relaticonship between general! retention ability and Type
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1 discrepancies on the NSAGT is worthy of investigation. That
this investigation will take place within the parameters of the
psychometric tradition is an obvious function of the
operationalised dsfinitions of both intelligence and memory.
However, this choice of paradigm should in no way be s5en as a
negation of the richness, nuances and basic human complexity
which inform the educational si?uation in general and the

processes of intelligence, learning and memory in particular.
1.2 Aims of ths current research

In the light of the argument pressntsd so far, the following are

the aims of the present research:

Firstly, to examine the relationship of +ths gonsral retsntion
ability of pupils to their academic performance. This
examination will destermine the Isvel of significance of such =a

relationship and place the other research findings in context.

Secqndly, the present research will comparse fhe relationship of
general retention ability and academic performance in thosse
pupils with Type 1 discrepancies +to the same rslationship in
pupils with Type 2 discrepanciss and in pupils who show no

significant non-Verbal/Verbal 1Q discrepanciss,

Thirdly, the current research will compare the general restention
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ability of those pupils who have Type | discrepancies with the
general retention ability of pupils who have Type 2 discrepancies
and with the general retention ability of pupils who do not have

significant non-Verbal/Verbal IQ discrepancises.

Finally, this research will compare the academic performance of
those pupils with Type | discrepancies to that of pupils who show
a Type 2 discrepancy as well as to the academic performance of
pupils who do not have significant non-Verbal/Verbal 1Q

discrepancies.

If the present study finds that general retention ability is
significantly related to Type | discrepancies on the NSAGT, then
this will be an important step towards further research in the
area and in the practical use o©of the NSAGT to reflect memory
deficits. Further research would have to establish whether such
memory deficits are in any way associated with the differential
use of rehearsal strategies; if they are, early identification of
pupils with such memory deficits, wusing the routinely applied
NSAGT, could enable échool personnel +to tesach rehearsal

strategies to such pupils.

Nor are such rehearsal strategies necessarily solely dependent on
general intellectual level. Ozier (1980) has demonstrated that

subjective organization on material that otherwise does not have

any obvious organization helps subjects perform better in free-
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recall tasks, serial learning, paired-associate Ilearning and
recognition tasks. Indeed, Goodenough (1978) has indicated that
the likelihood of a subject restructuring material to be learned
or using mediators is a function of cognitive style, not mersly
of intellectual level. Thus field-independent people are more
likely to be actively involved in restructuring the lsarning

situation than field-dependent people are.

In the 1light of the brief comments made 1in this chapter
concerning the role of memory in the acquisition of knowledge and

in the process of abstract thinking, the remediation discussed

above could prove invaluable,
1.3 Outline of the Contents

Chapter 2 will examine the concept of intelligence in terms of
its historical development and will consider the theoretical
debates about the nature of intelligencs, in particular the
unifocal VErsus the multifocal viewpoints concerning
intelligence, viewpoints which ars of primse importance to this
thesis, The test measuremsnt of intelligence, a brief history of
the testing movement, as well as criticism of intelligence
testing, will be overviewed in Chapter 3. In addition, Chapter 3
will examine, in some detail, the test measurement of non-Verbal
and Verbal intelligence and the literature concerning the meaning

of the discrepancy bstween these two measures.
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In Chapter 4 the literature concerning the relationship between
inteliigence, personality and academic achievemsent will be
surveyed. Chapter & presents an examination of the literature
about memory, the other major variable in this research, and
focuses on the relationship between memory and intelligence. In
Chapter 6 the problem which is to be addressed in this research
will be delineated and postulates concerning the results

formulated.

The methodology employed in the present research is discussed in
Chapter 7, while the results of the experiment are statistically
analysed in Chapter 8. Chapter 8 involves the detailed

discussion of the results and recommendations based upon them.

1A note on the apparently contradictory terms “meaningful’
and ‘rote’ would serve to clarify the use of these terms
throughout the present thesis. The wuse of the term
‘meaningful’ by Murakawa and Pierce-Jones (1868) to describe
the memory factor involved in retaining information verbally
presented, is somswhat misieading.The label ‘meaningful’
appears to have been wused to distinguish this factor from
the factor which involves the learning of nonsense syllablses
and other material which is not inherently meaningful.

The Mm (meaningful memory) factor always involves retention
of related material which is not (or should not be) amenablse

" to conceptual grouping.This point is well made by the
authors of the Junior Aptitude Test (Verwey and Wolmarans,
1880),quoted on page 133 of the present thesis.Thus
difficulty level of the material presented in an Mm test has
been reduced to obviate the use of conceptual strategies.
Ekstrom et al. (187985, gquoted on page 86 of the present
thesis® have defined Mm as indicative of a rote memory of
related material.Mm has been 1linked +to Jensen’s (1873)
concept of Level 1 intelligence (see p.95 of the present
thesis) as a simple measure of retention with 1little
transformation of material occurring between input and
output.
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CHAPTER 2
THE CONCEPT OF INTELLIGENCE
Z.1 Introduction

A detailed examination of the various concepis of intelligence is
ossential since there exists an intimatse relationship between
theoretical concepts of intelligence and the construction of
intelligence testis. The abstract nature of intelligence
necessitates that any definition of it is an inferential one
using observed behaviour as its basis. Which observed behaviour
to use is, as will be seen from the discussion in this section, =a
gquestion of theoretical preference. ODnce a set of observable
behaviours has been chosen and tests developed to guantify such
behaviour, the results of the tests usually confirm the
theorstical bias of the test constiructor, So the circle is
completed and the disagreement between theorists about the nature

of intelligence becomes less puzzling.

The derivation of the concept ‘*intelligence’ is instructive
inasmuch as it contains the seeds of the controversy which has
steadily developsed this century. Burt (1855) credits Aristotle
with differentiating between “orexis’ {the semotional and moral

funections) and *dianoia’ {the cognitive and intellectual
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functions). Cicero’s translation of “dianoia’® as “intelligentsia’
(*inter’ - within; ‘leger’ - to bring together, choose,

discriminate) brings us close to ths modern terminology.

However, Aristotle’s distinction introduced +the dualism which

continues to be a controversial issue in the field of
intelligence theory. With the devslopment of factior analysis by
Charlss Spesarman early in this century this dualism was

dramatically accentuated in the form of statistical entities such
as “g’ (discussed later in the section on psychometric theory:
P.-28) whose abstract gquality seemed to sirsss the cognitive
solely and ignors all other aspects of adaptive human

functioning.

Hunt (referred +to in Downie, 18587: p.2562 maintains that our
current concepts of intelligence:
...80 back to the middle of the nineteenth century to
the work of Charles Darwin and his theory of the
survival of the fittest.
ThatlHunt’s contention is valid is borne out by the fact that the
theory of intelligence which still prevails widely today is that
of the philosopher Herbert Spencer who viewed cognition as having
both an analytic and synthetic or intsgrative function which
enabled man to adapt +to his changing environment. Spencer
postulated a progressive differentiation into more comﬁlex

abilitiss within the animal kingdom and within the growth of the
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child (Eysenck, 1878). Spencer’s emphasis on the evolutionary
aspects of intelligence strengthensd the view that intslligencs

was a biological phenomenon.

Thus Sir Frances Galton concentrated on wusing anthropometric
measures to measure intelligence. The rationale fundamental to
Galton’s enterprise was that since all information reaches a man
through his senses, the more perceptive the senses are,
particularly of differsnces, the greater the possibility of
inteliigence being able to act on any given area. The corollary
of this, for Galton, was that speed of sensory response 1is the
differential ability wunderlying intelligence (¥Walsh and Betz,
1885). Using what Eysenck (1588) considers a methodologically
weak study, Wissler in 1801 showed that there was no correlation
between reaction time and intelligence, sffectively disproving,

for the time being, Galton’s physioclogical hypothesis,

Thes next stage in the conceptualization of intelligence began
with the development of tests by Spearman (1804) and Binet
(1505). Lezak (1988:; p.353), assessing Spearman’s treatment of
the correlation between the scores of the school-type tests which

he employed, states:
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His intercorrelations also yielded a "first factor®
which he interpreted as reflecting the non-independence
of the abilities measured by sach test. He took this
first factor to be evidence for gensral intelligence as
a basic underlying attribute of mental activity, and
called it *g’. Thus Spearman sst the stage both for the
subsequent factorial analyses of measurements of mental
ability, and for longstanding disputes among

theoreticians concerning the factorial mnature of
intelligence.

The ramifications of Spearman’s positing of ‘g’ and the
importance which he attributed +to it are worthy of examination.
Historically, this represents a statistical *sanctioning’ of a
restricted view of intelligence which, as will be seen in section
2.3 (p.28), attributed a structure to intelligence which
minimized factors such as motivation, personality and other non-

intellective factors.

One of Binet’s contributions was the development of agse scales
whereby the mental age of a child could be determined. This
emphasized the developmental aspect of intelligence, an aspect to
be elaborated on by Piagst. It is interesting to note that
Binet, at this sarly stage of the history of intelligence
testing, expressed reservations about the use of the mental age
score. He was apprehensive about the reification of this score

and the status that might subseguently be attributed to it.

Here, it would be appropriate to consider, briefly, the impact of
the psychometric tradition on the concept of intelligence. The

use of tests to measure intelligence involves the implicit
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concession that our knowledge of intelligence can only be

inferential. As Thorndike (1928) pointed out:

..»all scientific measures of intelligence that we have
at present are measures of some product produced by the
person or animal in question, or of the way in which
some product is produced.

(guoted in Eysenck, 1879: p.17)

This limitation +to +the observable 1led some theorists such as
Cattell to propose that intelligence consists of two components,
*fluid intelligence’? (which corresponds roughly to innate,
untaught ability) and ‘erystallized intelligence’ (which
indicates the knowledge gained by +the investment of fluid
intelligence in the snvironment). Reaching a similar conclusion,
Hebb (quoted in Maloney and Ward, 19876: p.181), on the basis of
his work with brain—injuraa soldisrs and supported by

sxperimental observations, suggested that:

.»-there are really twoc kinds of intelligencs, onse
largely innate and biological (intelligence A), and the
other largely the result of environment and sxperience
{intelligence B, Intelligence A is assumsd to bs
rglated to the arsa of problem-solving abilities, whilse
intelligence B is consirued in terms of accumulated
knowledge and skills.

Hebb states that only intelligence B can be measured directly and
that this is a reflesction of the level of intelligesnce A, given a
conducive environment. Level A could only be measured by some

sort of mneurological measure and would indicats the efficiency
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and intactness of the centiral nervous system.

Both Hebb and Cattell’s theorises of innate, untaught
intslligence, are congruent with Spesarman’s theorizing. Morsover
the high heritability of ‘g’ (see section 2.3: p.28) would be
consonant with both theories. Hebb and Cattell’s
conceptualizations of intelligence represent a continuation of
the view that intelligence 1is a Dbiologically based phenomenon.
Wechsler (18858: pp wvii-viii) agress that any definition of
intelligence would have to be a Dbiological one but expands the

scope of the term beyond the cognitive:

I look wupon intelligence as an effect rather than a
cause, that is, as a resultant of interacting abilities
- non-inteilective included. The problem confronting
psychologists today is how these abilities interact to
give the resultant effect we call intelligence.

The movement away from the conception of intelligence solsly as a
cognitive function, saw the emphasis shift towards locating the
essence of intelligence partially in +the environment. Thus

Fischer (in Phares, 1878: p.205) defines intelligence as follows:

Intelligence refers +to the effectiveness, relative to
age peers, of the individual’s approaches to situations
in which competence is highly regarded by the cuiture.

Cleary et al. (in Phares, 1978: p.205) place similar emphasis in

their definition:
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Intelligence is defined as the entire repertoire of
acgquired skills, knowledge, learning sets, and
generalization tendencies considered intellectual in
nature that are available at any one pericd in time. An
intelligence test c¢ontains items +that sample such
acguisitions. Intelligence so defined is not an entity
such as Spearman’s "mental energy”.

Thus the argument for a more inclusive definition of intelligence
and a recognition of cultural selectivity grew, not that this was
entirely new. Vernon (1878) notes that Binet had made some
references to motivational as well as cognitive traits. Binst
was followed in this by Wechsler with his now famous definition

of intelligence as:

The global aggregate or global capacity of the
individual to act purposefully, to think rationally and
to deal sffectively with his environment.

(in Pyle, 1879: p.3)

Another relatively recent way of conceptualizing intelligence is
in terms of describing its component processes. Shuell (19886:

p.368), in examining this trend, focuses on Stsrnberg who:

...has begun to develop a componential theory of
intelligence., This theory differs from older theoriss
of intellectual abilities determined by factor analysis
in that information-processing components specify more
precisely the nature of the competencies that underlie
intellectual performance, and this specification is in
terms of psychological process rather than in terms of
psychometric factors determined by somewhat arbitrary
statistical procedures.

In summary, it is wuseful to look at Eysenck’s diagrammatic
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illustration of the three different ways psychologists have
viewed intelligence:
Socioeconomic -
Motivation
Genetics ?Ulfthal Family status -\ A Nutrit
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Figure 2.1 (From Eysenck, 18987: p.265).
In the above-mentioned paper Eysenck suggests that on the basis
of recent information-processing studies scientific opinion is

swinging back +to Galton’s view of t

These studies will be discussed 1in

neuroclogical theories of intelligencs.

Any classification of the theoriss of

take cognisance of the disciplines
emerged. From the physical study of
developed a particular approach

he nature of intelligence.

the following ssction on

intelligence would have to

from which the theories

the brain the neurologists

to intelligence, the



22
psychometrists used statistical methods to define their concepts
of intelligencs, while ~ from the pbservations of the
philosopher/biologist Jean Piaget came a developmental theory of
intelligence. The links between some of these theorises are as
important as the distinctions. . However, for the sake of

simplicity, they will be discussed separatsly.
2.2 Neurological Theoriss

Under this heading a number of loosely linked approaches will be
discussed. Despitse their methodological " differences, these
approaches shars a preoccupation with +the physical basis of
intelligence. Hence the research of the physiologists into the
structure of the brain, investigations of +the information-
processing researchers, experimen;al findings of Dbiochemical
researchers, and empirical findings of investigators into the
effects of the genetic inheritance of intelligénce will be

overviewed.
2.2.1 The Physiological Approach

The c¢linical work of Jackson, Sherrington, Campbell and Brodman,

early this century, on the structure of the brain seemed to
confirm Spencer’s theory of a hisrarchy of nsural functions.
Through their investigations they were able to distinguish in the

architecture of the brain different layers of devslopment and to
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determine that these specializations developsd in the first
months of infant 1ife. Sherrington drew attention +to the
integrated activity of the brain and Lashley contributed the
concept of ‘mass action’ of the brain, a concept which has bsen

theoretically identified with intelligence (Eysenck, 1878),

Burt (who worked as Sherrington’s assistant) accepted the theory
of a general cognitive capacity probably dependent wupon the
number and complexity of connections as well as the organization
of the mnerve <cells in the cerebral cortex (Butcher, 1968).
Butcher maintains that this hypothesis is still accepted by many

modern neurolopgists,

Hebb’s concept of Dbiological intelligence A and acquired
knowledge and skills which comprise intelligence B has been
briefly discussed in section 2.1 (p.18). Halstead has also
developed a theory of Dbiological intelligence (discussed in
Maloney and Ward, 198786) and, on the basis of his clinical
findings, maintains that factor A (capacity for abstracting
universals or rational concepts) is localized in the cortex bf
the prefrontal lobes of +the brain. The other factors which hse
identifisd are: P-cerebral power; D - directionality, referring
to the modality through which intelligence is expressed, and C-

a mesmory factor.

This theory involves the synthesis of elements of psychometric
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and neurophysiological approaches. Halstead’s conclusion was
that tﬁese factors, which are localized in the prefrontal lobss,
are involved in the organism’s ability to adapt to its

environment and are independent of cultural considerations.

Wechsler (1958) contested Halstead’s findings, ironiecally also
with empirical data. He <cited evidence which showed that
decrements in general intelligence or in specific intellsctual
porformance were minimal after partial or complete removal of the
frontal lobes. In addition, intellectual performance seemed to
be least affected by injury to the frontal lobes, whereas in

other aresas performance was mores seriously affected. In the same

study Wechsler c¢laimed that local injuries to the brain are more

likely to affsct measures of specific ability than those of

global intelligence.

Posner (1986: p.5) provides a sobesring assessment of the rdle of

physiology in explaining intelligence:

Still there is a great chasm that yawns betwesn the
study of brain and the study of mind. No electrode vyet
has been sufficiently subtle to ssek out the mechanisms
by which subjects perceive and act. Even if one
remains reductionist in principle, supposing that all
of psychology could be reduced to physiology, there
appears no more likelihood that the principle will be
realized than there 1is that complex social phenomena
will be predictable by individual personality.
Fourteen billion nerve cells responding in complex ways
with multitudinous connections to each other give
little likelihood of providing a rational solution that
would allow prediction of mental process.
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2.2.2 The Information-Processing Approach

i1t may bes somswhat of an anomaly that this approach should be
grouped together with "neurological™ theoriss, so0 & Dbrisf
gxplanation 1is appropriate. In an historical sense Galton
(discussed in section 2.1: page 18) straddlss both the
physiological and the information-processing approaches. Galton’s
approach, which yielded negligible resuits, was +to mesasure the
organisﬁ’s response to a single signal. This simple reaction-

time then would give an indication of neural efficiency.

The emphasis in modern information-processing studies is on
choice reaction-time when more than one ‘bit’ of information is
presented and an amount of cognitive work is involved before the

response is made (Eysenck, 1988),.

Walsh and Betz (188B) report that correlations of information-
processing task scores with intelligence test scores are on
average reasonably low (about 0.30) but attribute this +to the
failure of the information-processing tasks to reflect the

complexity of cognitive functioning.

From a purely logical point of view a progressively larger
correlation with 1IQ tests would be sexpected as the element of
choilce, or the cognitive aspect, of reaction-time experiments is

increased. Indeed, Anderson (1988) rsfers to a correlation of 0.5
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between *inspection time’ (an aspsct of speed of perceptual
processing) and psychometric intelligence found by Nettlebeck in
1988. Much of the renewed interest in reaction-time must be
attributed to Eysenck and Furneaux (Eysenck, 1878) who proposed
the thsony that differsnces in IQ were largely dependent on
mental speed, but =also on such non-cognitive factors as

continuance (or persistence) and error-checking (or impulsivity).

Another way of measuring neural efficiency is through the use of
the ‘average evoked potential’ (AEP). This involves a measure of
the latency and amplitude of the brainwaves recorded on the
electiroencephalograph (EEG) when auditory or visual stimuli are
suddenly presented to thes subject. Turnbull (in Sternberg, 1581)
gives examples of the svoked potential work of Ertl (19571) and

the Hendricksons (1578) who found an average correlation bstwsen

AEP and 1Q of 0.8B.

Eysenck (1879 in 1873 found heritabilities of betwesen 80% and
80% for these average evoked potentials and views this
physiological measure as & substratum of intslligencse, one which
fits in very well with Spearman’s ‘g’ concept and gives a measure

of general neural efficiency.

2.2.3 Biochsmical Approachses

One promising line of research concerns the investigation of
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glucose metabolism in the brain. The rationale bshind this
research is that glucose is almost the sole source of energy in
the brain. Weisman (1986: p.245), viewing the ability to reduce
the uncertainty of information (negentropy? a5 &a function of

glucose metabolism in the brain, states emphatically:

It would defy the most fundamental laws of
thermodynamics if individual differences in
intellectual work capacity, ie. in brain power, and
negentropy could not find their counterpart in

individual differences in brain energy metabolism.
Thesrefore, it is an outstanding event that two research
groups (de Leon 2t al 1883:; Chass =2t al 1984) report
significant correlations between regional cerebral
glucose metabolism rate and a number of testis,
including memory span and mental speed.

Weisman interprets these correlations as svidence that individual

diffsrences in general intelligence (Spearman’s 'g’2) are

reflected by differential ability in entropy reduction, caussed by

individual differences in metabolism of glucose in the brain.

Weiss (188B6: p.737) has summarized some of the latest biochemical

ressarch:
During the last years a numbsr of empirical
correlations between biochemical parameters and results
in conventional mental tests, measuring the

intelligence guotient (IR), have been reported by
several investigators. Activities of brain choline
acetyliransfsrase (r = 81, Perry et al, 1878, brain
acetylcholinesterase (,35; Soininen et al., 1984
erythrocyte glutathione peroxidase (.58; Sinet et al.,
1978) are correlated with IQ and, espescially
intriguing, also the cerebral glucose metabolism ratse
{about .80, de Leon et al. 1983; Chase et al. 1884).
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2.2.4 Genetic Approaches

In examining genétic inheritance one of the main strategies has
been the use of twin studies. The rationale behind these studiss
is that monozygotic (MZ? iwins have ideniical genses and thersfore
should have the same innate potential, whereas dizygotic iwins
(DZ) have the same genetic similarity as ordinary siblings. MZ
twins who have been separated at birth are studied and a
correlation o©of their atitasinments on I8 messures is mads. Any
differences between their intelligence scores would, according to

this strategy, be the result of environmental factors.

Dean {1i88B7) cites a number of such studies. Thus in 1938 Newman
et al found an IQ correlation of .67 over 19 sets of MZ twins who
varied in age from 11 to 59. Vernon (1878), evaluating four
studies of MZ +twins reared apart, found a weighted average
correlation of 0.82. Eysenck (1878) reports the following
estimates, based on the 1963 Erlenmeyer-Kimling survey of twin

studies, of componenis of variance in intelligence.

v (genetic) = §B8%
v {common environment) = 18%
v (special environment’ = 13%

Loghlin, Willerman and Horn (1588) refer to the first results of
the Minnesota Study of Twins Reared Apart: of the 29 pairs of

adult monozygotic twins reared apart a mean correlation of .71
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was found for general intelligence, compared with .78 for a

conirol group of MZ twyins reared itogether.

Loehlin et al (1988: p.104), reviewing the results of twin

studies, say:

To summarize the resulis for gensral intelligence since
1882: separated identical itwins are almost as similar
as identical twins rearsd iogeiher: in situdiss of twins
reared together, DZ correlations are lower and in
adoption studiss, unrelatsd childrsn become  less
similar the longer ihey live togsther.

Overall, +twin studiss suggest thati gensiig inhesritisnce is ths

major factor in variance between the intelligence of individuals,

although Kamin {1874} has guestioned ths validiiy of such siudis

m

onr the basis that they have ignored some important data which

would increase the correlation of DI twins raised iogsihsr.
2.3 Psychometirie Theory

This approach was a logical outflow of the positivist itradition,
a consequence of the zeltgeist which viewed gquantitative
measurement as the desiréble goal of aill scientific endeavour.
From the beginning psychoemetry was to be polarized by the
divergent concepiual viewpoints of the nature/nurture theorists.

So Gailton, who followed Darwin®s thsory of svolution and who was

the esarliest of the investigators inteo the guantitative aspectis
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of intelligence, tried to quantify physiological measures which
he thought were correlates of intelligence. As mentioned (in
section 2.1:p.16) Wissler in 1901 showed that there was no
significant correlation between reaction-tims and intelligence,

thus, it seemed, invalidating Galton’s efforts.

The other guantitative approach to the measuring of intelligence
began when Binet and Simon were assigned the task in 1904 of
developing a test to measurs the ability of children who wers
‘retarded’ to profit from schooling. Binet and Simon were
determined not +to include items which only msasursed simple

sensory-motor functioning, in contrast with the work of Galton.

An interesting trend in the tests of Binst and Simon was that in
their revisions of the initial test, they concentrated on items
which would measurs diverse and complex aspects of mental
functioning such as verbal memory, execution of simple commands
and abstract reasoning. Dean (1587: p.8), commenting on this
trend, makes the point that:

The final 1911 revision focused on measuring

"intelligence” rathsr than academically related

information by eliminating items pertaining to school

achievement such as reading and other acgquired
information.

Thus Binet and Simon were +the originators of what was to be
formulated later by Cattell as “fluid’ intelligence in contrast

to ‘ecrystallised” intelligence (ths acquired skills). This
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distinction is an important one which will be brisfly dealt with

iater on in this section.

Wechsler (1958: p.8) comments that it was E.L, Thorndike who was:

...the first to develop clearly the idea that the
mgasurement of intelligence consists essentially of a
guantitative evaluation of mental productions in terms
of number, and the excellence and speed with which they
are effected.
The course of psychometric theory has, to some sextent, bsen
dictated by advances in statistical techniques. Galton developed
the statistical technique of correlation and in his classic on
"Classification of Men according to Their Natural Gifts™ (18698)
anticipated Spearman’s theory of gensral ability and minor
special abilities. Building onto the techniqus of correlation,
Spearman, early in this century, developsd the technigque of
factor analysis first suggestied by Karl Pearson, and produced

statistical evidence for the predominance of general ability or

intelligence (°g’).

Spearman stubbornly emphasized the “g’ f#ctor to the sxclusion of
any significant special abilities. By definition general ability
or intelligence is the broadest and most pervasive cognitive
trait, and is conceived of as being involved in virtually sesvery

kind of intellectual skill.

Spearman’s dogmatic assertion of ‘g’ became the focus of an
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argument in the psychometric tradition between those who asserted
the primacy of “g” and thoss who insisted on the importance of
group factors, The disagreemsnt will be discussed in this
section. In addition a mors comprshensive argumenit sxisted
betwosn those who saw ‘g’ as the most important facet of
intelligence and those who viewed “g’ as & statistiecal construct

which had littls validity outside factor-analytic studies.

The virulence of this Ilatiter argument is psrtially sxplainsd by
the finding that g’ is highly heritable and the inference drawn
from this that intelligence is mostly genetic in its origin, with
all the ideclogical, social and political implications inherent

in such an inferencs.

A modern proponent of psychomstric g’ who has besen at pains to
draw attention to the importance of ‘g’ in predictions of success
in “real-1ife’ situations (school, university, the armed foroces,
business and industry) is Jensen (1887). To do Jjustice to the
vehemence of his defence of “g’, it will be necessary to guots at

length. Jensen (1887: p.187) states that:

The degree to which various psychometiric tests, such as
Wechsler subscales, for sxample, are correlated with
certain nonpsychometric variables 1is found +to be
directly relaited to ths tests’® g’ loadings. This
relationship has been found for +the heritability of
various tests, the spouse correlations and other
kinship correlations on various tests, the degree of
inbreeding depression of scorss on various tests, and
its converse, hybrid vigor {(variables which, in genstic
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theory, have important implications concerning the
evolution of "g’), evoked potentials of +the brain; the
size of the average black-white difference on various
itesis;  and reaction-time f{(averaging 1Iess than one
second) on very simple tasks that reguire no knowledge
or acquired specific skills. Therefore, g’ is no mers
artifact of psychometric or facltor analysis as sone
psychologistis have misiakeniy believed, but it is 3
real phenomsnon.,. & variable which links psychology to
biology and evolution.

Thurstone (1838), Spearman’s most formidable opponent, developed
a multifactor theory of intelligence from a comprehensive facior-
analytic study. Thurstone found muliiple broad group factors
with no general factor. His “Primary Mental Abilities’ consist

of seven factors (Pyle, 1879).

S - spatial ability ; P - pefceptual speed

N - numerical ability ; V - verbal comprehension
M - memory ;s W - verbal fluency
i1 or R - inductive reasoning

The crucial point here is that Thurstone viewed these factors as

completely independent of each other.

Eysenck (19793) in 1832 reanalysed Thurstione’s data and concluded
that an alternative sclution was equally possible, resulting in a2
strong general factor and a number of special ability factors,
similar to Thurstone®s ‘“primary abilities®. This re-assessment
ied Thurstone 1o concede that his ‘“primary abilities® were

correlated. The second-order factor 50 formed was similar to
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Spearman’s “g’. Thurstone’s modified theory resulted in an
hierarchical model which appeared io reconcile his and Spearman’s

theoretical contentions.
Walsh and Betz (1885: p.133) note that while

.»-the sxistence of Spearman’s ‘g’ 1is now generally
accepted... researchers, including Spearman himself,
soon began 1o conclude that there were factors of

mental ability somewhers inbetween the global
genesrality of ‘g and the absolute unigueness of
specific factiors. These factors of intermediate

gensrality, often called "group factors” were the focus
of multiple factor theories of intelligencs.

It is important to stress that these “group factors’ have the

ability to predict diffesrential success in a number of areas.

Vernon {(1965) smphasised that after the general factor has been
removed from intelligence test scorss, the next most important
factor has very often been found +to be one which distinguishes
verbal from non-verbal abilities. This distinction will bse
discussed in some detail in the next chapter as the theoretical
and empirical reasons for the division between verbal and non-

verbal factors are basic to this thesis.

The psychometric thesories discussed so far in this ssction are
post-data constructions which have attempted to synthesize and
reconcile conflicting views bassed on data produced from factor
analyses. One of the most important apriori models of

intelligence is Guilford’s *Structure of Intellect’ theory which
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includes:
[al] systematic seit of variables that have been used in
psychological measurement.
(Guilford, 1288: p.1)
This ‘*Struciure of Intellect® theory completely denies the
existence of a general factor and posits a large number of

independent abilitiss.

Guilford’s model! (which has besn reproduced diagrammatically in
Figure 2,2 (p.36) for weasier conceptualization), inasmuch as it
consists of three dimensions which intsract to detsrmine certain
mental abilities, is oconsonant with theories such as those of
Wechsler and Stern who also emphasize the interactive aspects of

intelligence. The first of these dimensions refers to the kind of

mental operations involved in the ability. In his latsst (and

final) revision of this model there are six operations, entitled:
cognition, memory recording, memory rotention, divergent
production, convergent production, and evaluation (Guilford,

1988).

The second dimension relates to the content or area of
information in which +the opsrations are performed, including:
visual, auditory, symbolic, semantic and behavioural areas. The
third dimension is concerned with the product that results from a
particular kind of mental operation applied to a particular kind

0f content and includes: units, cases, relations, systems,
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transformations and implications.
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Figure 2.2 (From Guilford, 1588: p.3)

Guilford’s first ‘“Structure of Intellect’ model had a total of
120 possible abilities defined by the interaction of all thrse
dimgnsions. By 1871 Guilford and Hoepfner (1871) claimed that
they had identified 88 of the abilitiss and had developed the
tests for defining them. The final version of the ‘Structure of
Intellect’ model (discussed above) involves 180 possiblse

abilities.

Maloney and Ward (187863 refer to the criticism of Guilford®s
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model on the grounds that what he has presented is a taxonomy of
actual and possible tests, rather than a dynamic model of
intellect. This model does, however, stress several important
factors which have bsen neglected by intelligence theorists ie.

creativity and social intelligence.

Guilford’s emphasis on the dynamics of &a multifactorial
intelligence is an echo of Wechsler’s definition of intelligence
(discussed 1in section 2.1 p.20), Wechsler disagreed with
Spearman’s ‘narrow’ conception of intelligence as the ability to
sduce relations, synonymous with ‘*g’. Wechslsr (1858: p.14),
propounding his “global intelligence’ viewpoint, contends that

the entity measured by tests is not a ‘simple gquantity’:

Intelligence is all this and something more, It is the
ability to utilize +this energy or to exercise this
ability in contextual situations, situations that have
content and purpose as well as form and meaning. To
concede as much is to admit that any practical
definition of intelligence must bg fundamentally a
biological one in the widest sense of the tsrm.

Wechsler’s concern is that ability, as measured on an
intelligence test, should not be equated with intelligence. He is
particularly concerned about the linear addition of subtest
scores in intelligence tests, as the resultant scores in no way
reflect the dynamics of the process of intelligence. Wechsler
agrees with Stern (guoted in Wechsler, 1858: p.22) who conciudes

that:



38

Intelligence 1is +the resulitant collective bshaviour
among the intellective factors, and “g’ the measure of
the strength of the rosonance svoked by ths coupling
Process.,

2.4 The Developmental Approach

Probably the bsst known developmental thsory, and the ons which
has spawned the most research and practical application , is that
of Piaget. Here, once more, historieal and discipline-related
factors proved important in the formation of +the conceptual

framework of the theory.

Piaget was a biology student who worked in the laboratories of
Alfred Binet and was fascinated by the latter’s conception of
‘age scales? (Pyle, 18979). What provoked Piagei’s intsrest was
the guality of the wrong answers which children often gave at
different age levels. This led to Piaget viewing intelligence as
a problem-solving behaviour which 1is developed and internalized

according to the maturational stage of the child.

Informing Pilaget’s theory is the evolutionary emphasis on
biological adaptation of the organism to its environment, This
adaptation takes place through internalization of constructions
of reality which progress in complexity and funciional efficiency

in defined stages., Congruent with his evolutionary theory of
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intelligence, Piaget conceives of logical substructures

underpinning sach of thess stages.

Although the sequence o©of maturational stages 1is invariant,
children pass through the stages at their own speed {Hsynolds and
Gutkin, 18872, Hcr-does Piaget espouse a completely genetic basis
for intelligence. Vernon {(1878: p.463 calls atiteniion 1io

Piagel®s awareness of environmental influences:

His 1linking of these stages 1o particular ages
suggested that he attributed them wholly to maturation.
Later, however, he specificalily poinited ouit that

intesllectusl progress depends not only on cerebral
growth but alsoc on interaction of the chiid with the
physical and social environment and the process he
called equilibraticon, that is, the buiiding up of a
hierarchy of meore and more effective schemata or mental
structures.

This equilibration provides the motive force behind the
developmental stages of the c¢hild’s 1intellect inasmuch as it
takes place through an increasingly higher-leve! internaiization
gf the envirconment. As Piageit (guoted in Matarazzo, 197Z: p.60O

says, intelligence:

is the form of egquilibration towards which all ths
cognitive structures .... tend.

Baldwin {(1967) discerns that the dynamics of this process of
*egquilibration® reveal how Piaget has transferred two aspects of

biglogical evoiution to his thsory of th

lir}

development of human
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intelligence. One is the use of old mental structures (schemata)
to deal with new situations (‘assimilation®) and the other is the
adaptation of old schemata to deal with new situations

(*accommodation?’).

These processes intsract to maintain the ‘“sguilibrium’ between
child and environment. In terms of Piaget’s theory the ‘schema’
is the psychological equivalent of the biologieal structure of
adaptation, in which the c¢hild reconstitutes reality internally

on the basis of his own responsses.

Piaget’s clinical observation led him to distinguish four stages
in the attainment of adult thought. Each stage is a prerequisite
for the ensuing one and the differential speed at which children
progress through these stages is a function of genstic sndowment
and environmental stimulation, and provides an important link
between this theory and others, such as those of the psychometric

school, where diffsrences in intelligence are measured.

Elkind (1880) finds it wuseful to characterize +the Piagetian
stages not only in terms of the structures developed but also the
aspects of reality that are constructed during the stage. These
aspects of reality are constructed by means of the structural
system which the c¢child acguires during +the stage and are

consonant with his current level of intellectual ability.
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Sensorimotor Period (birth to 2 years)

This period sees the initially instinctive actions of the infant,
such as sucking and grasping, developing into more goal-directed
behaviour, such as reaching out to grasp something. Thus of
primary concern iIin this stage is the establishment of the
permanence of objects, an achisvement which 1is carried out
through the co-ordination of the sensory and motor functions

(Matlin, 1583).

During the sensorimotor period there is what Piaget {(guoted in
Eysenck, 1979) sees as the evolution of an ‘intelligence of the
limbs’ through which the infant learns to differentiate himself
from the snvironment and to observe the effect.of his own action
on his surroundings (Guilford, 1984). This behaviour lays the
basis for more complex skills in later stages, such as cognitive
thinking, which has internalizsd the actions of the sensorimotor

period.

Preqperational Stage (2 - 7 years)

From the beginning of this stage the child begins to demonstrate
the ability to function at a highsr level of mental functioning.
This is svidenced, for example, by his use of language where he
is increasingly able to represent things in terms of their

functions. Perception still plays a dominant role in thinking,
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thus the inability of the child to grasp the concept of
*conservation of gquantity’ because he perceives that the bottlss
containing the water are shaped differently - he Jjudges by what
he sees (the shape), despite obsserving the water being poured

from one bottle into the other.

This stage 1is characterized by what Elkind (1980) describes as
‘phenomenclogical causality’ {concurrent events cause one
another), animism and nominal realism (words are inextricably

identified with the object or quality that they represent).
Concrete Operational Stage (ages 7 - 11)

This phase is notable for the acquisition of a logic which is no
longer dependent solsly on percaptipn. Thus the child can now
understand the transformations characteristic of conservation of
guantity. He has reached the higher level system of mental
structures that Piaget termed ‘concrete operations’. These
‘concrete operations’ 1involve +the use of syllogistic reasoning
and the construction of wunit .concepts so that the child can

gquantify his experience.

These advances in reasoning make it possible for the child to
follow rules and to comprehend the reversibility of
transformations, The stage is set for the final development of

abstract reasoning.
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Formal Operational Period (ages 11 cor 12 onwards)

This stage encapsulates the final development of abstract
TS3ECNINg. it is functionally dependent on the stage of concrete
operations, but whereas in tLthe latter stage the child was only
able tec reason about things, the c¢hild in the stage of formal
operations can reason about  thinking or reasoning. Thus logic

and thinking become further divorced from the perceived.

Importantly, the characteristics of "scientific tfthinking’
manifest themselves. Thus, the adolescent becomes able to
hypothesize and think of 2al!l possible soclutions to a problem
without having to itry ithess soluticons in practice (Walsh and
Betz, 1585). Along with this hypothetical-deductive reasoning,
the adolescent now can sngage in  inductive reasoning (Kail and

Pellegrino, 1985:.

Piagetian - type tests have been developed and purport to be a
more flexible method of assessing the gualitative development of
intei]igence than orthodox I8 tests. Reynolds et al. (1881} and

Vernon (1878) cite evidence which shows that Piagetian-type tests

« ~

are heavily loaded on the “g° factor and the non - "¢’ wvariance
is task-specific and is not related to any other indicator of

intelligence.
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CHAPTER 3
THE MEASUREMENT OF INTELLIGENCE
3.1 The Test Measurement of Intelligence

This ssction will desal with the test measurement of intelligence
and will mnot delve into the philosophical 1issues raised in

chapter 2.

Wechsler (guoted in Maloney and Ward, 1978: p.223) remarks:

Notwithstanding their theoretical wviews, authors of
intelligence scales tend to make use of the same sort
of tasks and items. Procedures may vary, but the tests
themselves do not differ very much. The reason is that
basically there are really not very many different ways
of appraising intelligence. One is limited by the kind
of reasonable tasks that can be set and the suitable
questions that can be asked.

The nature of what the subtests measure is intimately reléted to
theories about the concept of intelligence. Thus Spearman’s well
known ‘laws of Neogenesis’, which stress eduction of correlates
and relations have found expression in most subtests which
measure reasoning (often by analogy). Thurstone’s *Primary
Abilities’ are well represented by subtests which tap different

kinds of memory (such as *'Digit Span’ subtests), measure number
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ability, verbal comprehension and vocabulary, as well as visual-

spatial skills and perceptual speed.

A watershed event for the testing of intelligence was the
publication of +the Wechsler - Bellsvus Intslligence Scale in
1935, Wechsler’s intelligence test was innovative in a number of
areas, Firstly, Wechsler divided the subtests of his scale into
two groups: non-Verbal (performance) and Verbal. The theorstical
and practical issues raised by this division will bes discussed in
detail in the following section. Suffice it to say, that the
non-Verbal scale aimed to test the responses of testees to fairly

novel material that was presented in a non~-verbal way.

This scale aimed to test visual-spatial abilitiss, short-term and
visual memory, sequential thinking, understanding of social
situations (an obvious gXxpression of Wechsler’s “global
inteliigence’ concept), psychomotor abilities and psrceptual
speed. All of these non-Verbal tests were timed and bonus points

allocated for speedy correct sclutions.

The Verbal scale largely tests acquired knowledge such as in the
Information and Vocabulary subtests, as well as rote and
sequential memory (Digit Span), computational ability {Arithmetic
subtest), verbal comprehension and analogical inference
(Similarities), Only the Arithmetic subtest, of the Verbal

scale, is timed.
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0f importance to note, 1is that with the Wechsler-Bellsevuse,
Wechslier bfoke away from the singls IR score which summarised the
individual’s mental ability. The Wechsler-Bellevue yields
sgparate non-Verbal and Verbal scorss, a5 well as a full-scals
score. Another divergence from sstablished intelligence tests
was Wechsler’s abandoning of the original 18 ratio sxpression of
mental ability. Hs devised an ordinal scale and a deviation
score with a mean of 100 and a standard deviation of 15. This
meant that an individual’s score could be compared with all other

individuals’ scores.

Also, of significant clinical wvalue, a profile of the testee’s
scores on the various subtssts could be drawn up and, because
these are scaled scores, they could be compared with esach other
and the average scalsd score of the standardization sample. Thus
terms such as *test scatisr’ Dbecame relevant 1in assessing an
individual’s mental abilities. Although the IR is still used,
it no longer refers to a ratio concept at all and is an anomaly

of usags. Most modern intelligence tests follow the format of

the Wechsler-Besllevue.

Another trend in the development of intelligence measurses
involved the construction of group tests. The urgent need for
intelligence testing for selection of personnel! in World War 1

led to the develbpment of group tests which could be administered
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to several subjects simultaneously (Huysamen, 1883). Robert
Yerkes improved on the work of Otis and others to develop a
paper-and-pencil tsst of intelligence, the Army Alpha, which
consisted of eight subtests assessing areas such as “practical
judgement’, ‘“arithmetical reasoning’ and ‘analogies’® (Graham and
Lilly, 1984). What is of thaorsticgl concern for ths following
section 1is Yerkes’® development of an alternative, non-Verbal
intelligence test, the Army Beta, for thoss ©of limited verbal
ability, immigrants and those with impoverished educational

backgrounds.

After the war group tests were used sxtensively in many fields of
1ife, such as industry and education. Their obvious advantages
were that vast numbers of people could bs tested and much morse

economically than with individual tests of intelligence.

Anastasi (1988), <discussing the form of +ths guestions in group
tests, distinguishss between the mors open-snded questions in
some individual scales and the multiple-choice format of group
intelligence test gquestions. ©She also draws attention to the
flexibility which +the examiner has in individual +tests in
allowing the testee entry to the sub-test at appropriate levels
and being able to discern ceiling levels guickly, so avoiding

testes frustration.

From a clinical point of visw the individual scales are far more
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useful, as they allow a sensitive observer to pick up extra-test
information about the testee, such as characteristic ways of
approaching problens, nervousness and perseverance. In addition,
the individual intelligence tests allow timing of individual
responses, a situation which is ciearly not possible in group
situations. On the plus side for group intelligence tests is the
fact that these tests have better established nerms than
individual tests because of the very large samples wused in the

standardization process.

3.2 The Meaning of Differences beiween non-Verbal and Verbal

Measures of Intelligence

3.2.1 The Statistical Value of Discrepancies between non-Verbal

and Verbal 1Q

At the outset of such an examination of non-VYerbal/Verbal I8
discrepancies, it 1is salutary to take note of scme of the
reservations ﬁhich have been expressed about the value of such
discrepancies. Any such measured discrepancy 1is the difference
between two statistically measured concepis and is subject to the
laws which govern statistics. Thus, as Madge {(1985%) cautions,
both the non-Verbal! and the Verbal I3 measures are subject to
measurement error and the error for sach score must be taken into
account when assessing discrepancies belwsen non-Verbai and

VYerbal scores.
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Robbertse (1962) found in the standardization group of the New
South African Group Test that one out of three pupils differsed by
more than 10 points between their Verbal and non-Verbal scores
.and one out of six had non-Verbal scores 10 points or mors higher
than their Vsrbal scores. In the manual (undated) for the
Intermediate Series of the Nsw .South African Group Test ths
National Bureau of Educational and Social Research investigated
the significance of the diffsrences bstweesn non-Verbal and Verbal
intelligence scores and stated:

In the investigation only differences of at lsast 10

wWers considered as real differences. Smaller

differences were considered accidental.

(p. 133

The authors provide no rationéle for choosing 10 points as a
" significant discrepancy, nor does their claim for significance
agree with that of Le Roux and van der Msrwe (1885) who, mindful
of Madge’s warning (above), calculated that 186.8 points was the
statistically significant discrepancy between non-Verbal and

Verbal IQ scores of the New South African Group Test (NSAGT).

Two gquestions arise out of the preceding discussion. The first
deals with the data extracted from standardization groups. Given
that one out of three pupils in the standardization group of the
NSAGT showed differences of 10 points or more (in either
direction) between their non-Verbal and Verbal scores, while this

makes such discrepancies fairly frequent or ‘“normal’ in
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statistiecal terms, it certainly doesn’t necessarily mean that
such discrepanciss are ‘normal’ in terms of their behavioural or

academic correlates.

Indeed, the authors of the manual for the Intsrmoediates Ssriss of
the NSAGT claim that the group from the standardization sample
who had non-Verbal IR scores of 10 points or more higher than
their Vsrbal IR scores weres scholastically the weakest when
compared with the other groups whers the dirsction of the
discrepancy was reversed or where the discrepancy was less than
10 points. Unfortunately, ths compilers of the manual fail to
mention whethsr the groups were controlled for full-scale IQ, so

their findings must remain controversial.

The second gusstion touches on the theoreticgl underpinnings of
the significance of the difference betwsen non-Verbal and Vsrbal
10 scorss. Test compilers work from the vieﬁpoint that the
average person’s non-Vsrbal and Verbal intelligence are on the
same lsvel, theorstically, and +that a representative group of
testess should show a symmetrical curve Qith respect to thess two

abilitiss.

Wechsler (in Maloney and Ward, 1978) is guotied as indicating that
in the standardization sample of the Wechsler Adult Intelligence
Scale the mean difference between Verbal I and Pesrformance I8

was sssentially zero. Maloney and Ward (1876) conclude that this



51
data suggests that for most persons a significant difference

would not be expected.

As the following section will show, many theorisis contend ithat
there should be no sxpectation that thes non-Verbal and Verbal 1§
scores should be equal, as the two scales measure fundamentally
different abilities. Thus section 3.2.2 will examine the
ontological status of the concespis of non-Verbal and Verbal

inteiligence.

3.2.2 The History and Oniological Status of the Concepis “non-

Verbal®’ and “Verbal’ Intelligence

The status of these two concepts 1is hisitoricaliy linksd ioc the
patiern of development of intelligence testing in general. The
focus of the first Binet-Henri Intelligence scale was on verbal
intelligence. This can be explained as a response to the task
given +to Binet and Henri to develop a test which would
distinguish between those children who could profit by being
educated at school and those whose 1iInteiligence was too low.
Thus much of the material included in this intelligence scale was
schelastic material which was taught to the pupil and cuitural
material which the pupil would have been expected to acquire from

exposure to his cultural environment.

Clearly the nature of the task influenced the composition of the
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first intelligence test. It was another response to a demand
(see section 3.1 pp 46-47), this time military, which lsd Otis
and Yerkes to develop the “Army Alpha’ and the ‘Army Beta’ group
intelligence tests for literate and illiterate men {(as weoll as

immigrants) respectively (Downie, 1587).

Essentially the deveiopment of a non-Verbal test (ths Army Betza?’)
was a5 a substitute for a Verbal tsst.Here, two factors seem
implicit - the first, that the compilers felt that non-Verbal
items could measure intelligence equally as well as Verbal tests,
and secondly, that the extension of intslligence test items to
include mnon-Verbal material was not motivated by a more
comprehensive picture of intelligence as involving different
facets, but rathsr as a separate way of estimating intelligence

levels.

Criticism of Terman’s 1918 revision of +ths Binst Intelligencs
Test (ths Stanford Binst) was that it was too hsavily loaded with
verbal material., Terman’s reply to this criticism was that the
verbal =and abstract ars the essence of mental ability. With
respect to the 19537 Stanford-Binst revision, the authors, Tesrman

and Merrill, stated:

At these levels the major intellectual diffsrences
between subjects reduce largely to differences in the
ability to do conceptual thinking and facility in
dealing with concepts is most readily sampled by the
use of verbal tests. Language, essentially, is the
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shorthand of the higher thought process, and the levsl
at which this *shorthand’ functions is one of the most
important determinants of the 1svel of +ths processes
themselves,

{guoted in Kruger, 1B587: p.36)

This quotation seems to indicate that Verbal tests méasure a
developmentally more sophisticated form of intslligsnce which
non-Verbal tests, by implication, cannot measure. Certainly, at
the least, Terman and Merrill smphasized conceptual thinking as

the most important facet of intelligence.

This smphasis on conceptual thinking is echoed in the Two-Factor
theory which Spearman propagated. In this +theory the general
factor (g), measuring a mental energy avalilable for making
comparisons or drawing inferences, predominates in the
measurement of intelligence and the specific factors are accorded
minimal importance. This suggests that non-Verbal and Verbal
tests of intelligence essentially measure the sams gensral
factor, with task-specific special factors which do not

contribute significantly to the variance in infelligence.

Opposed to this unifocal view were theorists such as Thorndike
and Thurstone who favoured a multifocal wview of intelligence in
which thers were various group abilities which were totally
independent of each other. Sesn in this 1light non-Verbal and

Verbal abilities would not be related at ail.
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A seminal study by Alexander in 1835 experimentally tested thse
evidence for Spearman’s Two-Factor tihsory and the uniguse ;raits
theory. The specific focus of Alexander’s study was to test
whether ‘“practical’ (non-Verbal) and “Verbal®’ intelligence were
distinct and independent capacities og, as proposed by Spearman,
whether they measured the same ‘g’ factor and only differed in

respect of their non-intellective or specific factors (Wechsler,

19568).

Alexander’s findings 1ed him +to conclude +that Spearman was
correct in saying that there was only one factor (g) common to
all measures of intsiligence but that this factor did not account
for all the variance between the tests. In addition there were
other group factors (*functional unitiss’) which rescurrsd
repeatsdly in various measures of inteliigence and which showed a
common factor of their own, Thus “verbal ability’ and “practical

ability’, along with other factors, were identified.

However, while each of these ‘*functional unities’ required a
specific factor to account for its own contribution to the global
measure of intelligence, Alsxander found that the “functional
unities’ were definitely related (later research has indicated,
for example, a correlation of approximately 0.5 bstween Verbal
ability and Practical ability; Wechsler’s manual for the Wechsler
Adult Intelligence Scales (1955) indicates a consistent

moderately high correlation between Verbal 1@ and Performance I
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across age groups: .77 for ages 18 to 19 and 25 to 34, .81 for

ages 45 to 54) (Malonsy and Ward, 1876).

Notwithstanding this, Alexander étated that the ‘“functional
unities’ could not be eguatsd with Spearman’s specific factors as
the former contributed significantly to the variance in
intelligence while Spearman’s specific factors did not (Wechsler,

1958).

Butcher (1868) notss Vernon’s asssrtion that after the sffsct of
the general factor has been removed, the next most common factor
has frequently been found to be the one which distinguishes non-
Yerbal from Verbal abilities. Vernon labelled the latter two
groups k:m (spatial-practical-mechanicall) and vied (verbal-
educational). The k:m complex includes perceptual, physical and
psychomotor, as well as spatial and mechanical factors whiles the
vied factor after further analysis usually yields minor fluency
and divergent thinking abilities, a scholastic and a number
factor., Some tests lopad on a combination of abilities, for
example tests of mathematics and science depend on both numsrical

and spatial abilitiss (Eysenck, 1879).

Wechsler’s innovative division of his 1832 intelligence scals
into performance and verbal scales has been criticized by Lezak

(1988: p.355), who says:
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Perhaps Wechsiler’s VIf) and PIQ concepts would have had
a greater chance of independent survival if they had
been .not only theoretically atiractive but
psychologically sound. However, hundreds of factor-
analytic studies - beginning with Cohen’s work in the
garly '50s (1852) -~ have repeatedly and consistently
demonstrated that npot all Verbal Sczls subissis messurs
verbal functions, that one Performance Scale subtest
has a c¢onsiderable Verbal lcading and that other

important aspects of cognitive behaviour - particularly
attention and conceniration, mental tracking and
response speed - contribute variously to both

Wechsler’s VIQ and PI{ scores without being recognized
or measured in their own right.

Part of the debate about the wvalue and inter-dependence of non-

Verbal and Verbal abilities re&olves around the debaters?

coneepiual views of intsl

ot

igonoe. Thsrs asrs  thoss, such ss
Cattell (1871) with bhis noticon of *fluid’ and ‘“crystallized?
intelligence, who hold the view that non-¥erbal {"FluidT)

intelligence is the innate potential of the individual and that

Verbal inteilligence {"crystallized’} is an indication of how that

fute
po
ol
1w
s
i3]

)

gctential has developed subject to environmental

gcpnditions. Thus.

oty
]
-y
-l

;attgll, non-Verbal intgiligence has a

m

biclogical basis. There 1is some interesting research which
indicates that spatial ability (better developed in males) is
genetically mediated and has an eveolutionary basis (Eysenck,

18783,

Another finding which supports the biclogical basis of non-
Verbal {(“fluid’) 1intelligence 1is the differential growth and

decline curves for non-Verbal and Verbal inteliigence. Eysenck
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(19789: p.24) comments:

As we might sxpsct g [crystallized intelligence]l
continues to grow longer and begins Lo decline much
later in 1ife, than g: [fluid intelligsnesl; like most
bodily skills and sensory abilities, - reaches its
peak relatively early (betwesn 16 and 20 years) and
begins to decline in the thirties. On the other hand,
g may continue to grow until the fifties, and may not
decline until very late in life.

Cattell’s view of intelligence leads to the conclusion that a
significantly lower Verbal IR 1is an indication of a “learning
problem’ of some kind, as the innate potential of the individual

is not achieving full expression.

The proposed reasons for a significantly lower Verbal than non-
Verbal score are myriad. Le Roux and Van der Merwe (1985) present
a summary of such reasons, which includes: sesmantic factors,
scholastic limitations, a concrete as opposed +to an abstract
approach to problems, impairment of hearing, cultural neglect,
language confusion and psychoneurological dysfunction such as

dysphasia.

Madge and van der Westhuizen (1871) suggest, from their
gxperimental findings, that significantly lower non-Verbal scores
are due to neurological impediments, such as motor and perceptual

problems, sducational neglect and, possibiy, chronic disease,
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Kruger (1867: p.20), working from a developmsntal approach,

considers significantly lower Verbal [8s and concludes:

Goeie prestasies op die verbale viak is allieen moontlik
as die kind afstand geneem het ten opsigtes wvan dis
konkrete sn tot dies absirakte gevordsr het, terwyl die
konkrete-visuele tewens noodsaaklike voorvereiste is
vir die hoer denkniveaus. Die kind wat dus slegs in
staat is om op die nie-Verbale te presteer, het nog nie
ggvorder tot die ooreensiemmende viak van abstrahering

nie.

This ability to abstract and to distance onsself mentally from
the concrete involves the wuse of language. Kruger’s assertion
seems implicitly based on Piaget’s observation that the more
abstract kinds of cognitive reasoning have developed from
manipulation of simple ideas, which in tfturn have developed from
physical manipulation in thg early period of development. Again,
as with Cattell, non-Verbal intelligence is seen as the

prerequisite for the development of Verbal intslligencse.

Any deficit in the development of language, which is an gssential
component of the ﬁerbal tests, will obviously have ‘serious
implications for school achievement. The conceptualization of a
significantly lower Verbal 14 as a manifestation of a ilearning or
language problem introduces the idea of undsrachievement,
relative to the innate potential of the individual, irrespective

of the causative factors for this lower Verbal IQ.
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Murakawa and Pierce-Jones (1868), in a study comparing the
thinking processes of achievers and underachievers, concluded
that underachievers tend to focus on one aspsct of a situation at
a time and tend to approach the probisms by +trial and srror,
whereas achisvers tend to solve problems systematically by use of
the hypothetico-deductive attitude. The latisr mods of thinking,
which requires sophisticated abstraction, is dependent upon the
ability to distance onesslf mentally from £hs problem - again a

function of language development.

Murakawa’s findings get indirect support from Sternberg {(1985)
who found that global planning scores correlated .43 with
measured intelligence and that 'local planning scores correlated
-.33 with measured intslligencs. Sternberg drew the inference

that:

...more intslligsnt individusls tended +to spend

relatively more time than others in global planning,

but relatively less time than others in local planning.

(Sternberg, 1585: p.14)

If the identity between significantly 1lower Verbal scores and
undsfachiavement is accepted {Robbertse, 1962, certainly
demonstrated this using the New South African Group Test?, then
Murukawa and Pierce-Jones’s (18682 findings become important in
understanding the meaning of significantly lower Verbal 1IQ
SCoOres. Although the latter researchers found no significant

difference between achisvers and underachisvers in memory span

which was reproduced immediately, +they did find significant
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differences in associative and meaningful memory.

Their results indicated that achisvers and underachisvsrs
memorize things in different wavs. Achievers memorize only
necessary parts by concentrating their attention sffectively,
while wunderachisvers focus on unnecessary parts too. In

memorizing a story, much higher scores were gained by achievers
then by undesrachisvers in the number of reproduced words,
information items and themses. When =a series of seniesnces was
given, achisvers could group the content to a much greater degree

than underachievers could.

While Murakawa and Pierce-Jonss (1969) attributed the diffesrencss
in memory for meaningful material to diverse factors such as
different learning sets and a diffsrenes in ‘abstract and
objective thinking attitude’, associated siudies of learning-
disabled children have resached similar conclusions. Cohsn and
Netlsy (1878) seslscted Iesarning-disabled children so as to
exclude any children with organic defects, psrceptual or
emotional disorders. The only other criteria for fheir selection
was that they be of “normai’ intelligence but be achieving poorly
at school,. When they investigated short-term memory using digit
span tests Cohen and Netley found that:

With the LD {(learning-disabled) children, recall

performance was much poorer than that of controls over

all serial positions probed. This should mean that the

subjects have both rehearsal difficulties (also
supported by the results of the paired-associate memory
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test) and a possible faster-fading trace for serial
items than controls.

{(Cohen and Netley, 1878: p.833>

This finding is in line with that of Coleman and Rasof (1963) who
found that underachievers are generally low on the scores of the
tests which load heavily on verbal or reasoning factors or which
require memory or susiained conceniration. On ths othsr hand,
they showed high scores on the non-Verbal, spatial and perceptual

itestis.

Similarly Rourke and Telegdy (1871}, who matchsd their iwo groups
on total I score, found that the High Verbal - Low Performance
group exhibited relative supsrierity on itasks thoughi io be
subserved . primarily by the left cerebral hemisphere (e.g.

reading., spelling, arithmeiic, spessch-sounds discrimin

fadd
bt

ign} and

i

relative inferiority on tasks thought to be subserved primarily
by +the right cerebral hemisphere {eg. spatial visualization,
visual memory, complex visual-motor co-ordination), whereas the
opposite pattern of relative superioritiy and impairment
characterized the performance of the High Performance - Low

VYerbal group.

Hunt (in Sternberg, 1885> has proposed that individual
differences in verbal intelligence can be viewed in terms of the

individual differences in abiliiy to £E=2in zccess ppesdily teo

lexical information in long-term memory. Buick access to such
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information would enable an individual to perform better on a
variety of tasks, especially verbal onegs. Lexical access task
scoress yisld a consistent relationship with scores on Verbal 1Q

tests of about -.3.

The preceding findings suggest that memory is an important factor
in underachievement and in the guest for the meaning of the non-

Verbal/Verbal IQ discrepancy.

Another approach to the question of the meaningfulness o©of non-
Verbal/Verbal 14 discrepancies is that of Shinagawa (guoted in Le
Roux and Van der Merwe, 1885) who maintains that differences
between the non-Verbal and Verbal scores are determined by
temperamental and othsr personality factors, According to him,
pupils with a higher measursd Verbal than non-Verbal 18 tend to
be more thesoretically inclined, and are generally more tense,
asocial, restless and argumentative. On the other hand, pupils
whose non-Verbal scores are higher than their Verbal scores are
often more practically-minded; they are active, independent and

to some extent even aggressive, due to lack of seif-control.

Van der Merwe (1878) tested some of the factors which have been
suggested as reasons for discrepancies between non-Verbal and
Verbal intelligence (such as heariﬁg impairment, personality
adjustment and visual acuity). Using the New South African Group

Test on first year university students, he divided them into
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three groups (NV > V; NV = V; V > NV) and found no significant
correlations between any of the three groups and hearing sbility,

visual acuity or the pass/fail academic criterion.

However, he did find significant correlations betwesn the high
non-Verbal group and two components on the Personal, Home, Social
and Formal Relations Questionnaire {(Human Scisnces REessarch
Council, 1871}, namely “Presoccupation with Healih’® and “Need for
sociability with the {pposite Sex’. Van der Merwe concliuded that
there was an absence of preoccupation with the physical condition
in the male group whose non-Verbal scores were highsr than their
V¥erbal I8 scores and suggesied that they were more even-itempered
and phlegmatic individuals. Boilh male and femals subjecis in ihe
high non-¥Y¥erbal group revealed an in&ependent and self-reliant

attitude in a one-to-one relationship with the opposite sex.

Evaluating his resultis, Van der Merwe concluded that no evidence
of maladjustment was evident in the high non-Verbal group. His
resulis, however, must be interpreted with caution as, on his own
admission, the 10-point differences beiwsen non-Verbal and Verbal
i scores which he used are not statisticaily significant
discrepancies (although they appear to be clinically meaningful:

sgs chaptiter 7, p.111).

Bornstein, Suga and Prifitera (18872 found that for both males and

femal

i}
0l

: ithe msan PIU-VIQ discrepancy was negative (PIQ>VIQ) in
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the group with fewer years of formal education whereas the groups
with more years of formal sducation showed a higher incidsnce of
positive (VIQ>PIQ} discrepancies. In addition, they confirmed
that subjects in the higher full-scale I8 range tend +to havs
discrepancy patterns in favour of Verbal 1§ whereas those in the
lower full-scale 4§ range showed a patisrn in favour of

Performance IQ.

At the present time ihere seems Lo be some dissgressment about ths
vaiue and significance of non-Verbal/Verbal IH discrepancies. 1t
may well be that the sxpsrimenisers asnd itheoreiical specuiators
have ignored the interaction that exisis between these two

aspects of intelligencs.
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CHAPTER 4

SCHOLASTIC ACHIEVEMENT

4,1 Introduction

Since the present research involves an sexamination of thse
relationship between certain aspsects of intelligence (non-Verbal
and Verbal) and scholastic achievement, it is logical that
academic achisvement at school should be sexamined, particularly
with regard to non-intellsctive factors which could influence a
child’s performance at school. Thus, while the relationship
between intelligence and academicv achievement at school will be
discussosd, the emphasis in +this chapter will fall on other

variables which are important for scholastic achisvement.

4,2 The Assessment of Scholastic Achisvement

Scholastic achisvement has vusually been measured either by
reference to school marks (the “grades’ referred to in American
studises? or in terms of scores on standardised scholastic
achievement tests. Jensen (1881 : p.30), in considering these
two measures of scheolastic achievement, says:
The correlation between I} and teachers’ grades is
generally .10 to .20 lower than the corrslation of 18§
with achisvement test scores. The main reason is that

grades are a less reliable measure of achievement; they
vary from one teacher to another, and they are
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influenced by the teacher’s impressions of the pupil’s
gffort, deportment, and other such factors that are not

directly related to either cognitive ability or
achievement.

4,2.1 Scholastic ‘underachievement’ and ‘overachisvement’

‘Underachievement’ and ‘overachievement’ have been defined in
terms of the relationship Dbetween scores on intelligence testis
and measures of academic achisvement (Butchsr, 18988). Thus thse
emphasis has Dbeen on the predictive validity of measured
intelligence. Whittington (1888) defines ‘underachievement’
using the regression of achisvement measures on the total ability
scores. This regression is accepted as predicting the child’'s
achievement, given his ability score. Achievement scores above
prediction would be examples of ‘overachievemeni®™ and thoses below

prediction-would indicate ‘underachievement’.

There has been some debates about how far under or over the
predicted achievement level scores should be to indicate
meaningful deviaton. Thorndike (1963) recommended 2 standard

errors as the critical points.

Both ‘over’ and ‘underachisvementi’ as concepis are prsdicated on
ths value of intelligence scores as predictors. As Eysenck
(1879) pointed out, an overview of the literature on the
efficiency of intelligsence scores as predictors of achievement

indicates that intelligence accounts for only 25% of the variance
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in achievemsnt. In terms of the ‘over’ and ‘underachisvemsnt’
concepts, then, the factors which are responsible for the other
75% of the variance in achievement are, in a sense,
inconssquential, Only intelligence is to be the determiner of

achisvementi. Butcher (1868 : p.2B1) cautions:

This is to expect too much, by implication, of measured
intelligence as a predictor, suggesting that it is in
effect the only factor, and that other influences are
in some way surprising or abnormal. There are also
logical and technical difficulties inherent in this
approach, particularly 1f ‘achievement guotients’ are
calculated. Logically, ‘overachievement’ should be
uncommon, or impossible, if measures of ability are
taken at their face value.

Butcher also warns that as intelligence and achievement measures
are always positively correlated, regression effects could

produce misleading impressions.

4,3 Factors involved in Scholastic Achisvement

The issues discussed in the preceding section illustrate the
comp}exity inhsrent in the prediction of scholastic achievement
from measured inielligence. One aspect of this complexity seems
to be the tendency to regard intelligence as a reified construct
which is divorced from oither aspects of personality. Indeed,
often it seems to be forgotten +that intslligence is a trait of
personality, a fact embodied, for example, in the inclusion of

the dimensions ‘“Low Intelligence - High Intelligsence’™ (Factor B)
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in the High School Personality Questionnaire (Human Sciences

Resezarch Council, 18368).

The extent to which intelligence and other personality traits
interact is extremely hard to determine. Then, too, personality

factors which influence achievement in school, may alsc have

H

operated on the scores in the Verbal intélligence subscale, as
the latter also involves crystallized achisvement {(Kruger, 18722,
One of the fsw certainties is that complex interaction between
personality factors must occur and any isciation of a personality

factor is, therefore, artificial.

it is in this light that +the following facitors which influence

school achievement are discussed.
4.3.1 Intelligence

One of the wmost established {findings regarding the r8le of
measured intelligence in academic achievement at school is the
correlation of approximately .5 beiween thess tftyo variabiss
{Barton,Dielman and Cattell, 1872; Cattell, 1971 ; du Toit, 1970;
Evsenck, 1978). These studies, as indicated in section 4.2.1
{pp.G86-6873 of this chapter, suggest that only 20-30% of the
variance in scholastic achievement 15 atiributabie to measured

intelligence.

In the 1light of +the above 1t will be usseful to sxamins the
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relationship between measured intelligence and scholastic
achievement in more gensral terms. Vernon (1873) sses
intelligence as referring +to +the more generalized skills and
conceptual levels which apply to a spectrum of activities,
particularly to new learning gituations. These cognitive skills
and strategies are built up by interaction with the environment
at home and during leisure activities, not primarily through

teaching at school.

Scholastic achievement, in contrast, refers to narrower areas of
content in which mastery is contingent to some extent on teaching
at school. This achievement would also be affected by motivation
of the child to master the given material. The general cognitive
strategies comprising intelligence, according to Vernon (1879),
would be utilised in learning content areas at school, thus
explaining the value of intelligence scores in predicting
scholastic achisvemsnt. The motivational factor, referred to
above, also helps +to explain why genstic factors piay a far

greater ro8le in intelligence than in achisvement.

Another consistent finding 1is that Verbal I is a better
proedictor of academic success at school for most subjiscts than is
non-Verbal 1§ (e.g. Robbertse, 1888). On logical grounds this
finding makes sense as the Verbal 1Q involves the implementation
of genetic potential on culturally and scholastically acguired

material such as vocabulary and also involves the acguisition of
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skills such as numeracy. Seen from another point of view, the
higher predictive validity of the Vérbal 1 reflects dynamics
which it shares with academic achievement. An elaboration on
this point (mentioned briefly in the previous ssction) is made by
Kruger (1872 : p.120):

Omstandighede wat akademiese onderprestasie veroorsaak,

is dikwels eweneens verantwoordelik vir swak ontplooing

van die genetiese intelligensie.Persovonlikheidsproblems
emosionels wanaanpassing, gebrekkige konsentrasie, swak

leesvermoe, gebrek aan motivering en swak
onderrigmetiodes het gemsenskaplike negatiewe invioed op
die ontwikkeling van die abstrakte denke en dis

akademiegse prestasis.

In the higher standards of school past acadsmic achisvemsnt is
likely to predict future academic achievement as accurately, or
more accurately than IQ score can. The reasons for this are
manifold: lsarning is cumulative and therefore the success of
earlier learning 1s 1liksely to affsct the sefficiesncy of later
learning; earlier achievement alrsady reflects aspects not
directly tapped by IQ measurements - motivation, interest, study
habits and self-discipline and therefore is a better predictor of

achievement at higher standards in school (Jensen, 1881),.

4,3.2 Personality

An overview of the rdle of personality dimensions in the
prediction of school achievement yields, in comparison with the
role of intelligence, a confused and rather dismal picturs.

Butcher’'s (1868: p.274) assessment is typical:
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Other factors, broadly classifiable under the headings
of personality and motivation must, one would suppose,
be of equal total importance, but in spite of attempts
to demonstrate their wusefulness in prediction (e.g.
Cattell and Butcher, 1568) they remain in general so
elusive, wvariable and multifarious that, even in
combination, their practical predictive efficiency is
lower than that of general intslligencs.

In contrast with this view Barton et al. (1872), summarising the

results of their experiment, suggest that the inteslligence

quotient seems responsible for 20% - 30% of the variance in

achievement but that the amount of wvariance predicted can be

doubled by the addition of personality measures.:

A considerable amount of research has been conducted on the
relationship between the personality dimension of extraversion-
introversion? and academic achievement. Entwistle (18972)
proposed that achievement in primary school is possibly linked to
gxtraversion. This association makes sense in terms of the
predominance of group work and peer group activity in the primary
school. In the secondary school it is introversion, especially
when associated with high levels of intelligence (Lewis and Ko,

1973 in Fontana, 1883), which is linked with academic success.

1, Extraversion: characteristic of type of pergonality
{sxtravert), whose interests are dirscted outwards +to nature
and other psople, rather than inwards to the thoughts and
feelings of the self (introvert) (Drever, 1873: p.9%1).
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Self-esteem is another facet of personality +that has proved
useful in predicting academic achievement at school. Travers
{1982) defines | a poesiiive self-ssisem as ths favourabis
statements which a person makes about himself regarding his
capabi}ities, his chances of success and his fulure sxpeciations.
Conversely, 2 negative self-estesem involves disparaging self-
statements, self-criticism of what ihe gsrssﬂ belisves ip bs

incompetent performance and an avoidance of challsnges.

Coopersmiih (1868 has shown that childrsn with high ssif-ssisenm
achieve better than those with similar abiiity but lower self-
esteem. He describes as correlates of high self-esiesm realistic
establishment of high goals, less dependence on adult approval
and a greaier abiliiy io handle failure. High ssif-sscicsm sso@ms
to be nurtured in the home by dynamics which will be discussed in

section 4.3.3.(p.76).

Bloom {13878}, reviewing iths literasiure, concliudes ithat scadesic
self-concept is the strongest of the non-intellective predictors
of academic success at school. However, Potterbaum,Keith and
Ehily (18886, in an extensive study, suggest that there is no
causal relationship between self-concept and academic success and
postulate ancther wvariable {(unknown? that would account for the

relationship between the two.

The obvious candidate amongst affective +traits for predicting
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achievemsnt at school, 1is motivation. Here McClelland®s (1987)
"need for achievemenit® {(n Achievemsnt) motive has bsen prominent.
However the experimental results concerning the predictive
validiiy of the ‘nged for achisvement’ moltive for schoeol
achievement have been disappointing. McClelland (1887, p.227)

evaluates the situation as follows:

Much energy has gone intoc trying to determine whether
there 1is a relationship beitween n Achisvemeni and
grades in schocol. Usually such a relationship is not
found to be significant; this has ied a8 number of
investigators... to conclude that the n Achievement
score cannot be wvalid becauses 1t does not predict
scholastic achievement. However, there is no
theoretical reason for predicting that high n
Achievement should lead to better performances in the
classroom under =all conditions, any more than there is
reason to believe... that high n Achievement should
always 1lead to better performance regardliess of the
incentives present... 1f there 1is strong achievement
pressure... oOT if extensive incentives of any kind are
introduced, there shouid be noc relationship between
high n Achisvemeni and grades.

Uguroglu and Walberg (1978) wview the situation in a far more
positive light. They reviewved the many studies which have
determined correlations Dbetween measures c¢f achievement need and
measures of achievement and found an average correlation of 0.34

between motivation and achievemnent.

The relationship between pupil and incentives has another

dimension embodied in the concept "“locus of control’. The latter
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concept refers to the individual’s perception of the
reinforcements provided by the snvironment; sither he psrceivaes
these to bes controlled by himself (internal locus of control) or
these reinforcements are beyond his control (external locus of

control) (Travers, 1882).

Messer (1972) found that fourth grads children who bslisved that
academic success was dependent on their own efforts scored higher
academic grades than those who beslieved that their locus of
control was seoxtsrnal. Intersstingly, he found this to be true
for boys who gave themselves credii for achievement and girls who
blamed themselvess for failure. Howsver, Brown (1880) found that
intelligence was significantly related to locus of control for

adolescent pupils whersas achisvement was not,

Other research on the predictive value of personality variables
for scholastic achisvement has used Cattell’s High School
Personality Questionnaire (HSPQ: Madge and du Toit, 1968) and has
come up with some consistent, if unsurprising, results. Robbertse
(1968), using part of the standardization group for the New South
African Group Test, demonsirated the wvalidity of +three of the
personality dimensions of the HSPR for predicting achievement in

the matriculation final examinations.

Factor G, a measurse of conscientiousness, determination and

coneern about rules, has besen found both by Robbertse (1868) and
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Barton et al. (1972) to be significantly related +to academic
achievement. The former also found Factor {s:, which reflects
ambition, control of emotions as well as conscientiousness to
have predictive valus for scholastic resulis, Factor 1
{sensitivity, artistic imagination) showed predictive wvalue as
regards achievemsnt 1in languages. From a common-sense point of

view these findings are guite understandable.

Cattell (1971: p.388) found that:

The negative correlation of achievement with guilt
proneness (0) &and ergic tension (Frustration, Q.) on
the other hand calls for a segquential experiment to sese
whethser +these may noi be the products of relative
school failure, rather than their causes.

An aspsct such as interest has yielded seemingly trivial results
in connection with the prediction of scholastic achievement.
Robbertse (1868 found that intersst in language had predictive
validity for achievement both in language and for the average
percentage in the matriculation examination, while interest in
scieﬁce had predictive wvalidity for the natural scisnces,
mathematics and the avsrage percentage 1in the matriculation

gxamination.

The mutual influence of intelligence and personality iraits seems
to make accounting for their influence in predicting the variance

in achievement exceptionally difficult. Even when intelligence
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and personality factors are combined their predictive power still
lsaves a large percentage of the variance in achisvement
unexplained (Barton et al, 18723, Many of +thes factors that
influencse achisvement sither aren’t guantifiable or the
instruments that are used to measure them nesd refinemsnt. In
addition, the interaction of factors ssems to make the likelihood
of accounting for a large part of the variance in achisvement

unlikely.

4.3.3 ©Socio-economic Status and Home Background

Studies which examine the relationship between social class
(measursed by father’s occupation and academic achievement) and
academic achievement have yielded correlations of between .30 and
.35 (Miller, 1870). Conditions in the home are wvital for the
development of achievement motivation and middie-class homes seem

to provide the best environments in this respesct (Travers, 1882).

Identification with the father seems to play an important part,
as families without fathers tend to produce children lower in

achievement motivation (Fontana, 1883).

Splf-esteem, discussed in the previous sectltion, seems to be
particularly dependent on encouragement and attention from
parents as well as parental displays of physical affection,

consistency and democratic behaviour. These attitudss establish
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the child as a valued, respected member of the family.

While measured intelligence seems to provide the best predictor
of scholastic success, its accounting for only approximatsly
twenty-five percent of the variance in such success (see section
4.2.1, pp.66-67 of the present chapter) indicates that many other
influsncses contribute to scholastic achievement. That
cumulatively these influences still don’t seem to account for the
majority of ths variance seems to be a function of the very
nature of the educational situation. Burns (1986: p.208)
captures the complesxity of this sducational milieu and implicitly
suggests why guantitative analysis may not account f{for the

variance in achievemsnt between pupils:

Educational institutions are the arenas in which all
young persons are compellsd to compete, and in doing so
are forced to reveal personal adequacies and
inadeguacies in public contests, fregusnily on unequal
terms with others, in events not sesven of thsir own
choosing, against externally imposed standards.
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CHAPTER 5
MEMORY
5.1 Introduction

Reviewing the literature on memory, Estes (1986: p.171) observes
that a generally acceptable definition of memory is that it is an
"abstraction referring to an organism’s capability of storing and

retrieving information.”

In a review of the existing literature Maccoby and Jacklin (1874)
concluded that there is probably no difference between the sexes
in memory capacity, skills in storing and retrieving information
or in choice of memory strategies. However, the nature of the
material to be remembered can influence rescall. Thus fomales

tend to perform better when the content is verbal or social.

Greene (1887) distinguishes between two ways in which cognitive
psycﬁology has wused the term ‘memory’. The first instance is
where memory 1is seen in terms of a passive store, like long-term
memory, where all the knowledge that an individual has ever
acquired is stored. The other view is the one which sees memory
in terms of the processes which occur during both learning and
recall. Modern theory, as will be seen in this chapter, tends to

synthesize the two views so that constant interplay between, for
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example, short- and long-term memory takes place during storage
and reirieval. The latier theory allows for the encoding of

incoming infsrmation and the cumulative production of knowledgse.

One appreach 1o memory has been 1n terms of iits physioclogical

aspects.

5.2 Biological Approaches to Memory

Hunter (1876: p.18> is frank in his assessment of modern

knowliedge of the physiocleogical substratum of memory:

We do not yet know much about the physiological bases
of retaining. But we have no reason to doubt that
retaining 1is accomplished by modifications of the
nervous system and, furthermore, that these
modifications are of a structural kind whenever
retaining persists for longer than a few minutes.

Some of the evidence for the physiclogical basis of msmory has

Tom the siudy of concussion and brain damage. Here one of

Ll

come
the clearest findings is thai damage tog ithe Drain {probably ic
the tissue o©of the mammillary body and the hippocampus) usually

results in losses in short-ters memory but not in long-term

-y

~Ty Thi:
Fii o 3 gild

the individual who has suffered such trauma can,

It
)]

stent
typicaltly, remember events in his past but cannot establish any
new long-term memory patterns. These differential effects lend
biclogical plausibility to the distinction between short-term and
long-term memory f{(Baddeley, 1978), although Matlin (1883: P.51)

remains unconvinced:
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The issue ... is whether we have enough evidence to
support a modesl! with 1iwo separate memory storages, a
short-term memory that stores information for about 30
seconds or Ioss and a long-term memory that stores
material for long periods of tims.

Complementary evidence for the physiological basis of memory
involves the growth and decline of memory span, which has besn
identifisd with short-term memory (the number of elements which
can be held in conscious awareness). Behr (1980: p.73) gives a
pithy summary of the growth and decline of the immediate memory
span:
The memory span for digits auditorily presented has
been fully investigated for different age levels. 1t
has besen found that children have aversge memory SPans
of 2, 3, 4, B and 6 digits at the age of 2'/,, 3, 4'/2,
7 and 10 ysars respectively. Thus there is a steady
but progressively diminishing increase in memory span

as one grows older, Bestween the agses of 15 to 30
ysars, the memory span begins to decline.

Memory span demonstrafes, thus, a similar pattern of growth and
decline to that of other physiological measurss such as reflexes
and sye-hand co-ordination. In chapter 3.2.2 {(pp. BBE-57) the
same observation concerning growth and decline was made about‘

Cattell’s *fluid intelligence’ (Eysenck, 1879).

Interestingly, Horn (1968), reviswing some major studies,
computed the average correlation ‘between memory span and fluid

intslligence as .50, whiles the average correlation of memory span
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with crystallized intelligence was .00. He concluded that the
ability to hold discrete pisces of information 1in conscious
memory {(short-term memory) appears to be a function of biological
endowment and is independent of cultural lsarning. Whilse gradual
decline is the fate of short-term memory, long-term memory seems

to remain intact well into old age.

This comparison betwsen the hypothesized biological basis of
intelligence and that of memory 1is enriched by an important
distinction made by Atkinson and Shiffrin (1868) concerning the
difference between *structural’ and ‘“control’ processes in
memory. *Structural’ rsfers to aspects of memory which are
independent of experience but which do impose limits on the
capacity and efficiency of the memory system.

These authors postulate that differences betwesn individuals in
terms of the sitructural aspecis are detisrmined by mainly
inherited physiological and anatomical characteristics.
‘Control’ processes ars the outcoms of training and individual
expefience. These involve voluntary stirategies which include

rehearsal, mnemonics and strategies of memory search.
5.3 The Stage Theory of Msmory

A British experimental psychologist, Donald Broadbent (1953),

conceived of memory in terms of a sequence of stages (see figure
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5.1 below).

lﬁ Effectors
i 1
Systems for varying
output until some
input is secured
o
2 > i Limited capacity
s Z channel (P system)
i bl 3
2 & Store of conditional
2 L probabilities
4 of past events
Figure 5.1 Broadbent’s flow diagram for newly perceived

information. Source: Broadbent (1958).

Broadbent visualized information as arriving via the senses and
being held in a temporary short-term store. From here ths
information is forwarded to a “selective filter’ where some of
the information 1s selscted for further processing while that
infofmation which is not selected either decays rapidly or is
returned, through the °“limited capacity channel’, to the short-
term memory store for further processing. Information which is

selected and processed is transmitted to the long-term memory

store.

Stage model] theory emphasizes processes rather than structures.
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Sperling (1883), as a result of his research, drew attention to a
person’s ability to retain a brief visusal rsoord of newly
pErceived EVBRtS,' without the involvement of complicated mental
processing. Conrad (1864) has found evidence of Lhe same ability
regarding brisf aﬁéitary storage. The funciion of these
‘peripheral’ stores is to hoid informatien iong enough for ii toc

be processed.

From the ‘“peripheral® siores @mopst stage theories suggesi that
information is +iransmitted io shori-term m@memory. Here the
emphasis of stage theory on the active nature of the memory
process becomes apparent. Baddeley and Hitch (i574) point to the
change in conceptualization of short-term memory from a temporary
sicrage area io a ty¥ype of working msmory where information is
held for a brief period of time but where it is subject fo
various processing operations. So, information in short-term
memory activates related informaiion heid in ths long-iterm memory
siére to form a coherent whole which facilitates storage and

retention of the information.

This integrating function of short-term memory is crucial in
reading, for example, where it maintains thes coherence of the
sequential logic of the text {(Masson and Miller, 18833. The r6ie
of short-ierm memory and its relationship with long-term memory
is elucidated in the classic serial-position experiments of

Ebbinghaus (1885).
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Ebbinghaus found that as memory span is exceeded, so the items
are recalled with'prsdictabie success according ip their position
in the 1list. 1f recall is immediately after the last item has
been seen or heard, the last items in the 1ist are remembered
best. However, if another task is interposed between the last
item and recall, then the first items are remembered best. In
both instances the items in ithe middlie of the lists were the most

poorly recalled.

What Ebbinghaus (1813 and subsegquent experimenters infsrred from
these results was that when recall teook place immediately after
the last item was heard or seen, the last items were recalled
more often because the memory traces (visual or auditory) still
persisted. When recall occurred afisr an initsrposing itask, ihs
gearlier items 1In the list were recalled better because there had

been time to process ithem into iong-igrm msmory.

Glass,Holyoak and Santa (1878) maintain that the last words in a
list are maintained in a speech code which is particularly
vulnerable to interference (hence the effects of interpolated
activity? whereas the earlier words are encoded in semantic
terms and hence their processing to long-term memory is

facilitated.



85

5.4 Memory and Learning

Estes (1988: p.170) states that:

‘“Learning® is generally taken to refsr to the way

organisms profit by experience so as, in the average at

least, to increase adaptability to their environments.
The effsctivensss of learning is determinsd by a number of

interacting factors which will, however, be presented separately

for the sake of clarity.

5.4.1 Motivation of the Lsarnser

The results of telling subjects that they will be tested on
recall afe sguivoecal.  Thus Craik and Tulving (1875) found that
such a warning improved overall performance whereas Hyde and
Jenkins (1963) found no significant improvement in recall. Glass
et al. (1978: pp.141-142), svaluating the contradictory findings,

say:

1t seems, in fact, that whether or not someone intends

. to learn something is not all that critical in
determining later memory performance. What is critical
is that the person must perform some kind of activity
that sets up a discriminable memory code for the input,
with associations to potential retrieval cluses.
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' 5.4,2 Encoding Specificity

The chance of information being remembered is functionally
related to +the mental processes going on at the time of
processing of that information. In Craik and Lockhart’s (1872)
seminal paper they suggested that the amount or form of
intellectual effort invested in processing stimulus information
detsrmines the type of memory codes established, its durability
and availability for retrieval. This ‘intellesctual sffort’
involves the active description of the information in terms of

its different aspects (semantic, phonemic, structural)l.

The more the information is classified in terms of these aspects,
the greater the ‘*trace distinctivensss® of +that pisce of
information. Hydse and Jenkins (1889) expafimentally deﬁonstrated
this by showing that subjects’ 19?91 of recall]l was much higher
when the task demanded that they also consider the meaning of the
items than when they were only required to pay attention to the

physical structure of the words.

Drewnowski (19802 has demonsirated that even in simpls tasks such
as memdry span tssts the individual doess not simply record in
short-term memory the letter or number presented to him but
actively gets involved in the process through voluntary processes
which involve the priority ordering of attributes. This ordering

dotermines thes order in which the individual will consult these
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attributes when attempting to recall the item.

5.4.3 Grouping of Material

In economic terms the grouping of separats items inic = singls
group obviously facilitates both processing and recall of
information. Milier (1956) coinsd the term “chunking® io
describe this grouping and defined a ‘“chunk® as items of
information which function as a single group and ocan itherefors bs

regarded as a single unit.

Josky

This ability io group separate items is & function of background
knowledge which in turn 1is an expression of investment of
intelligence in the culture -~ this wili be examined 1in more
detail in section 5.5 of this chapter (p.9%4). An example of a
‘scheme’® (Howe, 1883) which helps to organise ney information and

relate it to existing knowledge is given 1in the experiment

conducted by Bower,Clark,lesgoid and Winzenz {(1B383:.

Bower and his associates tested the hypothesis that presenting a
1ist of words in “conceptual hierarchies’ couid improve leveils of
recall. Their findings were that subjects recalled on average
only 21 out of 112 words when these were presenisd in = rando=m
arrangement. When the words were arranged in ‘conceptual

hierarchies’ subjects recalled an average of 73 words.
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When 112 words were given to two groups to study for an identicél
sxtended period of time, the group who were given the words in
random sequence recalled around 40% of the words, wheress those
who were given the words in an hierarchical arrangement recalled
the full list of words., The resultis of the experiment would :;em

to popint to the efficacy of the coﬁcepts which structured the

list as cues which assisted in retrisval.

Minsky (1875 - in Gressne, 18B7) terms existing knowledge
representations “frames’. These “frames’ which represent
categories of objects and events differ from the “conceptual
hierarchies’ discussed in the above sexperiment in that the
*slots’ in thes frams are left open, the features for each object
are not predefined so that thess frames ares flexible and allow

for encounter with different examples of the same concept.

Grouping of incoming information 1illustrates the interactive

nature of memory. In this regard Greens (1887: p.b5) comments:

As Neisser (1876) was one of the first to emphasizse,
recognition of objects depends on what he called a
‘perceptual cyecle’, This c¢ycle allows for continual
interaction between analysis of perceptual features and

retrieval of knowledge schemes. Neisser’s suggestion
was that first perceptual processes produce a
preliminary and temporary representation of input

features which act as aids to activate knowledge schema
representations, which in turn direct attention to a
more detailsd analysis of cue features. Neisser termed
his model analysis - by - synthesis to reflect the
interplay bestween analysis of cue features and
synthesis of interpretations based on knowlsdge.
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£.4.4 Rehearsal

One of the ways in which information is consolidated into long- -
term memory is5 by rehsarsal, The basis of rehearsal as a means
of learning has been viewed as a refreshing of the memory trace
so that the descay process has to start over again after each
rehearsal (Estes, 1888). Atkinson and Shiffrin (1568) suggested
that rehearsal ocausses items to bes moved automatically from
temporary short-term to long-tsrm memory. Considering the
relative sfficiency of “primary’ rehearsal (simple repetition of
items) and ‘“elaborative’ rehearsal, Estes (18986: p.188) cites

som® interssiing ressarch associated with this suggestion:

With regard. to the matter of auvtomatic transfer from
short- to long-term memory as &a consequencs oOf
rehearsal, rather ingenious tschniques employesd by
Craik and Watkins (1873) and Woodward and associates
(1973 indicate that primary rehearsal has virtually no
gffect on long-term recallability of items, though it
may produce measurable increases in later recognition.
Elaborative reshsarsal, on the other hand, certainly
does further the transition from short- to long-term
memory.

‘Elaborative rehearsal’ has obvious links with the integration of
items within the conceptual ‘“schemes’ or ‘“frames’ discussed in
the previous section and with the encoding of items in terms of

their attributess, & process brisefly mentioned in section 5.4.2

(p.88).
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Keeney, Cannizzio and Flavell (1967) demonstrated +the power of
rehearsal iIn their experiment on € and 7 year old children.
Children who rehearsed spontansously recallsd all the siﬁple
memory test items accurately iIn 60% of +the +trials whils ths
percentagse of accurate recall for those who did not rehearss
spontaneously was less than 40%, When the children who did not
rahesarse were trained %o do so they recalled all the items
accurately in over 60% of the trials.

It seems clear that elaborative rehearsal increases recall
because not only does it keep +the information available for
processing for a3 longer period, but 1t increases iis semantic
attributes, thus facilitating its +{transfsr {0 long-tosrm msmory.
This is certainly in accord with Craik and Lockhart’s (1872)
theory regarding the amount and form of intellesctual effort spent

in processing data (see ssction 5.4.2: p.86).

The strategy employed in rehearsal also appears to have a
profﬁund effsct on recall. Mandler and Pearlstone (1966) found
that people who organized a 1ist of words into their own
coneceptual groupings achieved two identical orderings in half as
many trials as it took those who were supplied with an
organizational scheme to use. The inference from thess resultis
appears clear: the people who used their own organization could

integrate the words into their long-term memory far more easily
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because the organization was a product of their own semantic

memory.

Dzier (1980) in a sense extendesd Mandlesr and Pearlstone’s {18988}
findings inasmuch as she demonstrated that not only subjective
grouping Iimproved memory recall and recognition, buit that
subjective organization of material which cannot be logically
organized alsp improves memory recall snd recegnition. Eha
theorised ithat such subjective organisation Iincreased tLrace
distinctiveness - an idea similar toc that of Craik and Lockhart

{1872).

The strategies o©of rehearsal discussed so0o far involve verbal
{semantic? grouping. However, noi every person rehearses in this
way. Thus, in remembering narrative material, some subjescis use
verbal précis while others construct the narrative action in
mainly non-verbal items (ie. in the "mind’s eye’ or “imaging’).
Although there appear not to be any consistent findings regarding
these differences in rehearsal, they do seem to be reflected in
differences in recalling (Hunter, 1378).

5.4.5 Retrieval Strategies

Research in this area has concentrated on the flexibility of
memory search in reirieval. Although there appear to be three

fundamenial facitors which deisrmine the liksiihood of reca

[}

i {ihs
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type of processing which the original material received, tﬁe
information which is provided as a recall cue, and the similarity
between these two factors) it has been shown by Ceci and Howe
(1978 phat flexibility of memory search is a vital factor in

success of recall.

These investigators supplied children of different ages with
groupings f(ihsmatic and taxonomic modsls) as aids to memory
recall. They found that older c¢children +tended +to switch morse
frequently between models in their attempts to recall, and this
flexibility was reflected in higher recall scores. Using an
sxperimental method Ceci and Howe (1878) showed that the older
children had not retained much more information but that their
greatsr success at recall was dus to a more flexibie retrisval

strategy (Howe, 1883).

5.4.8 The Interactive Effectis of Learning

Huntesr (1978) has divided the interactive effects of learning

into two logical categories:
(a) The Influence of past learning on the present.

*Pro-active facilitation’ or “positive transfer of learning® are

the terms used to indicate the effects of earlier learning
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facilitating subsequent learning. The obverse of this is ‘pr§¥
active interferencse’ or *negative transfer of léarning' where ths
learning of &a previous lesson makss subsequent learning more

difficult.
{b) The Influence of the pressnt on the past,.

‘Retiroactive facilitation’” is where the learning of a second
lesson facilitates the remembering of previously Ilearned
material. "Retroactive interferencs’ is possibly the most
fregquent cause of forgetting and occurs when the learning of a
subsoguent lesson makes it mors difficult to remember previously

learned material.

Both (a) and (b)) are relevant +to this thesis as regards the
lsarning tasks on tsst 8 and 9 of ths Junior Aptitude Test. A
guotation from Hunter (1976: p.260) will illustirate the sffectis

of retrpactive interfersnce on previously learned material:

»»+ three significant relationships have emerged:
First, the amount of interference 1is an increasing
function of the similarity between the original and the
interpolated activity. Second, the amount of
interference is an increasing function of the amount of
interpolated activity i.e, the more active we are in’
the interval, the more 1liksly we are to forget. And
third, the greater thse degrse of original learning, the
less susceptible it is to interferencs, ie. the better
we lgarn the original task, the more likely we are to
remember it despite interpolaied activities,

The kind of knowledgs a person brings to a learning task is
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obviously important. This knowledge becomes part of a feedbaék
{and forward) system where experience of an event might influence
the way a similar subsequent event is interpreted; the
interpretation of the subseguent evenﬁ, in turn, might have a

retroactive effsct on the remembering of the earlier event.

The knowledge which a person brings to an svent is also, to some
extent, a function of their intsllectual capabilities. Thus
memory should be significantly, although not simply, associated

with intslligence.
8.5 Memory and Intelligence

Historically, memory appears to have bosn regarded as a soparats
abiiity from intslligence. Estes (i9863 mentions that Binet and
Simon belisved that memory was an unimportant constituent of
intelligence relative to judgement, which they considered to be
the essence of intelligence. Their inclusion of a memory test in
their first and subssguent intelligence scales is somewhat

inconsistent with this view.

Horn (1976) draws attention to the knowledge, since the work of
Woodrow, in +the 1530’s, that a low correlation (approximately
0.35) exists between intelligence and short-term memory, as
measursd by span mémory, recognition, paired-associate learning

and serial learning.
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Secondforder analysis of primary intellectual abiliiies shows =
broad memory faétor independent of Fluid Intelligence (Gf),
Crystallized Iintelligence {Gg), General Cogniltive Speed {Gs3l,
Visualization Capacity {Gv), and General Reirieval Capacity (Gr?

{Hakstian and Cattell, 1978).

The independence of the m@memory factor led Jensen (19732 to
propagate his thecry of Level 1 and Level 1 intsiligence.
Jensen beliesves that shori-term acquisition functions are another
form of intelligence which 1is a necessary bul not sufficient
condition for the development of Level 11 ability (Gf and Ge2,
Stankov et al. (1980: p.786), commenting on the similariiy of the
r8le of memory in Cattell and Jensen’s theories as a servant of
the higher intellectual capacities, say:

It is suggesied that ithis 5AR Ishori-iterm acguisiiion

and retrievall factor represents organization among

memory processes thal is analopgous in some respecits to
organizations among visualization (Gv) and auditory

{Ga) processes. The SAR, Gv, and Ga organizations
represent ways in which information is prepared, as it
were, for the inducticn, eduction, and deduction

processes of Gf and Ge... In particular, SAR indicates
functions involved in hoiding information in awareness
long enough for it to be processed by the capacities of
Gf and Ge.
Factor-analytic studies, such as that of Stankov,Horn and Roy
{18802 , have found three distinct primary factors from the

spectrum of memory tasks: Ms {(span memory), Ma {paired-associate

memory) and meaningful memory (Mm). In their factor analysis
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Hakstian and Cattell (1878) found that their second-order factor
Gm {a “goodness-of-retention’ facior} lpaded on M¥Ma and Hm. with
the difference between the latter two primaries being in the way
material is commiited to memory. They classed Gm as a long-term
nemory factor. In this regard it 1is interesting that
Ekstrom,French and Harmon (1979) interpreted Mm as indicative of

a rote memory of related material.

The relationship between short-term retention and verbal
intelligence was invesltigated by Hunt (1878). He divided
university age studentis into iwo groups, those who had scored
high scores on a verbal intelligence scale and those whose score
was low. After comparing these +two groups on a short-term
retention task, Hunt fqund significant differences between the
two groups on retention of item and order information wiith the
high verbal intelligence group scoring higher. Impertantly, it
was found that the retention curves o©of ths iwo groups wers
paraliel soc that the difference in reitention was ascribed to
differences in efficiency of coding the information at time of

input.

The complex relationship betiwsen intslligence and mesory.
between iIinformation-processing skilis and concept-formation is

briefly sketched by Byrd and Gholson (1985: p.4283:

Several investigators have alsoc proposed that operative
capabilities determine the efficiency with which
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children use contextual information sources (Byrd and
Gholson, 1984, La Berge and Samuels, 19745,
Classification skills are said to be rslated to a
child’s level of memory organization (Hartman, 1877),
which in turn determines the extent to which recognized
words lIlsad to the activation of related words and
concepts in semantic memory (Haynes and Kulhavy, 1876;

Tom!l inson- Keasey, Crawford and Miser, 1975; West and
Stanovich, 1978>.
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CHAPTER-B
THE PROBLEM
6.1 Gensral

The aim of this study is to sxamine the relationship of gensral
retention ability (rote and associative memory), as tested by the

Junior Aptitude Test (Human Sciences Resgarch Council, 1980), to:

(1) significant discrepanciss bstween non-Verbal and Verbal IR
scores, as measured by the Ssnior Beries of the New South
Group Test (National Bureau for Educational and Social
Research, 1865) where the non-Verbal I§ is higher than the

Verbal IR (Type ! discrepancy).

(2 academic performance at school, as measured by average
percentage in school examinations, of pupils with the 1§

~discrepancies mentioned in (1).

An associated aim of this research is to test Robbertse’s (1962)
finding that the group of pupils who have non-Verbal 1Q scores of
10 points or mors highsr than their Vsrbal IR scores is
scholastically the weakest when compared with the other groups

where the direction of the discrepancy is reversed, or where the
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discrepancy is less than 10 IQ points.

Much of the previous ressarch on non-Verbal/Verbal discrepsncies
in New South African Group Test (NSAGT) intelligence scores has
accepted the division of the NSAGT into non-Verbal and Verbal
scales (e.g. Kruger, 1872; Robberise, 1988; Van der Merws, 1878).
However, recent research (Batt, 1989; Cudeck and Claassen, 1983)
has sirongly suggested that there is only one significant higher-
order factor measured by the s5ix subtests of +the NSAGT - the
factor of “general intellectual functioning’ (see chapter 7 for a

more detailed discussion of this recent ressarch).

This conclusion, while it may help to explain some of the
inconclusive findings of resaarch intoc non-VYerbal/Verbal
discrepancies in NSAGT scores (e.g. Robbertse, 1868; wvan der
Merwe, 1878), seems to be a function of +the way the NSAGT was
constructed, rather than a denial of the existence of non-Verbal
and Verbal factors. The research literature (ses chapisr 37
indicates that once the general factor is removed from
intelligence scores the nexi mosi common factor is usually found
to be the one that distinguishes non-Verbal from Verbal abilities

(Vernon, 1878).

Chapter 7 of this study discusses additional argument presented
by Kruger (1867) and the present writer concerning the tapping of

verbal skills in the non-Verbal scale of the NSAGT. The view that
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the distinction between non-Verbal and Verbal subtests of the
NSAGT is blurred sgems consistent with the findings of Batt
(1988) and Cudeck and Claasssen (1983} concerning the single-
factor naturs of the NSAGT. However, the puzzling phenomenon of
significantly lower Verbal IR scores on the NSAGT remains and
seems, according to Robbertse (18862, to have both educational
significance (see the beginning of this chapter) and a rslatively
high frequsncy {(one out of six pupils in the standardization

sample of the NSAGT)Y.

This contradictory situation has prompted the present researcher
to view significant discrepancies betwesen non-Verbal and Verbal
scores on the NSAGT (where the Verbal is the lower score) in a
slightly different way. This attempt to reconceptualize such
discrepancies has some similarities with that of Kruger (1967)
who approached the issue in terms of a difference between dealing
with the concreste situation (non-Verbal) and the abstract
{Verbal). Kruger’s approach, seemingly based on Piaget’s view of
the development of the child (see chapter 2), would suggest that
a Type I-discrepancy indicates a relative failure on the part of
the testee to move from dealing with the concrete situation to

dealing with the abstract, for which language is essential.

While the present writer concurs with Kruger’s (1887) visw, he
also sees the issue of Type 1 discrepancies on the NSAGT in a

different way. The non-Verbal +testis of the NSAGT do largely
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measure ability to manipulate concrete data, such as patterns,
mentally - despite “contamination’ from *Verbal’ skills. This
manipulation involves holding the data in immediate visual memory
only, whereas the operations regquired in the Verbal subtests of
the NSAGT regquire not only immediate visual memory but also

retrieval from long-iterm memory.

Thus this researcher would sse the differsnce bstween the two
scales of ths NBAGT not so much in terms of the involvement of
non-Verbal or Verbal factors but rather in terms of the types of
memory which are involved in dealing with the material of the two
scales. This wvisw does not suggsst that memory is the only
factor which contributes to Typse 1 discrepancies on the NSAGT.
Madge and wvan der Westhuizen (1971) have summarized a number of
factors which might contribute to such discrespancies (see chapter

3: p.57).

However, the relationship of memory to non-Verbal/Verbal 14
discrepancies does not seem to have received attention. 1t may
be one of the factors which differentially affects performance on
the non-Verbal and Verbal scales of the NSAGT. Expressed in other
terms, relative deficit in rote and asscciative mesmory may hamper

the implesmentation of *fluid’ intelligencs.

Most individual intelligence itests includs a test of roite memory

in their Verbal scales, as they recognize the importance of this
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memory in intellectual functioning. However, as the present
writer will attempt to demonstrats later 1in this ssction, rote
and associative memory are relatively indepesndent of genseral
intellectual functioning. This is an imporiant distinciion which
makes the possibility of remedial work in the arsa of rehearsal

strategies plausible.

Rote memory, as measured by the Junior Aptitude Test (JAT) (test
8), is not of an abstract nature, as it involves the memorization
of simple narrative material {(a story about studenis on =2
picnic). This is not to suggest that conceptual grouping of the
material is impossible, but that such grouping would be minimal
and the involvement of a general reasoning factor (or ability to
educe relations) would not be expected in memorizing such simpile

narrative material.

Similarly, associative memory (JAT test 8) appears to be simply a
measure of the esiablishment of a stimulus-response association
and minimizes the involvement of higher thought processes.
Hakstian and Cattell (1978; p.8663), evaluating their discovery of
*Gm’, a second-order memory factor (they use the abbreviations
*Ma’ for associative memory and ‘Mm’ for roite memory of related
material), comment:

Thus, Gm should likely be regarded as a goodness-of-

retention factor, with the discriminability of Ma and

Mm found at the first stratum besing largely a function
of the method of committing the material to memory.
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Support for the separation of a general memory factor (involving
rote and associative memories) from general intelligence comes
from a factor-analytic study by Sitankov et al (1880} who found a
second-order general memory factor that appeared along with fluid
and crystallized intelligence. Thus, general @memory does not
seem to be a function of intelligence, but rather a separate

ability which interacts with it.

This view 1is congruent with Jensen’s (1982Z) theory of Level 1
(retention ability) and Level 11 (higher concesptual procssses)
intelligence. Level I intelligence is a simplie indication of
ability to record inform=stion, hence JAT tests 8 and 8 should
serve as measures of this ability {(see chapter 7.3.2: pp.132-133
for a description of these tesis}). Jensen®s view that generai
memoTry retention serves as a “servant’ of higher-level
intelligence receives thesorestical support from the information-
processing approcach. As Baddeley and Hitch (187432 point out,
initial sioragse in shori—-tsrm mMEROTY is NecSsEary hefore
information can activate long-term knowledge which, in turn, can

integrate this information into existing schemas.

Thus rote and associative memory provide the material upon which
the higher intellectual processes work. Poor retention ability
would be expected to affect the Verbal 1Q scale in particular as
this is the scale which @measures the individual’s culiurally

acquired and scholastically learned material. if rote and
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associative memory were poor it would, in +terms of the
information processing SOQUEencs adversely influence the
interactive cycle of acquisition of knowledgse, thus affscting the
Verbal 1L scals and, importiantly, academic performance at school.
However, in the light of the loading of ‘Verbal’ items on the
non-Verbal scales of the NSAGT, the present researcher would also
expect a lower correlation of rote and associative memories with

the non-Verbal scale as well.

Depressed Verbal IQ on the NSAGT, therefore, may partially bs a
consegquencsy of a factor which is not directly measured by the
subtests of the Verbal scals. It is +thes present writer’s
contention that general retention ability is associated with
rehearsal strategies of a non-conceptual nature (e.g. “primary’
or non-elaborative rehearsal)l, These sirategies can, to some

extent, be taught.

This research doss not aim, howsver, to demonsirate the
relationship between non-conceptual rehearsal strategies and
general reteﬁtion ability. Rather, the research aims, as a first
step, to determine whether there is a significant difference in
general retention ability between those pupils who have
significant Type | discrepancies and those who do not. This will
indicate whether future ressarch on  a much largser, morse
representative population of pupils should be undertaken,

research which would also test whether general retention sbility
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is a function of the use of non-conceptual rehearsal stirategies.

As full-scals 14 scorss on the NSAGT have been shown to have a
moderate correlation with school achisvement {(du Toit, 1870;
Robbertse, 18682, meaningful comparisons bestween the acadenmic
achievement of +those pupils who have significant Type 1
discrepancies and the academic achievement of those pupils
without these significant discrepancies can only bs made 1if Full
Scale IQ 1is controlled for.Bearing the 1latter in mind, the

following postulates were formulatsd for this ressarch:

6.2 Specific Postulates

Research Postulate 1

There will be a significant relationship betwsen genseral
retention ability, as measured by Junior Aptitude Tests 8 (rote
memory?) and 9 (associative memory), and academic performance (as
measured by examination results? for the total group of pupils

studied.
Null! Hypothesis 1.1
There will not be a significant relationship bestwesen rote memory,

as measured by Junior Aptitiude Test 8, and academic performance

(as measured by examination results) for +the +total group of
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pupils studied.

Null Hypothesis 1.2

There will not be a significant relationship between associative
memory, as measured by Junior Aptitude Test 8, and academic
performance (as measured by examination results) for thes total

group of pupils studied.

Research Postulate 2

The relationship between gensral retention ability, &as measured
by Junior Aptitude Tests 8 (rote memory) and 8 (associative
memory’, and academic performance (as measured by examination
results) will differ significantly between thoge pupils who have
significant Type | discrepancies on the New South African Group
Test and those pupils who do not have these significant

discrepancies.

Null Hypothesis 2.1

There will be no significant difference 1in the relationship of
rote memory (as tested by Junior Aptitude Test 8) and academic
performance (as measured by examination results) between those
pupils who have significant Type ! discrepancies (as measured by

the New South African Group Test) and those pupils who do not
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have these significant discrepancies.

Null Hypothesis 2.2

There will be no significant difference in the relationship of
associative memory (as tested by Junior Aptitude Test 9) and
academic performance {(as measured by examination results) bstwsen
those pupils who have significant Type 1 discrepancies (as
measured by the New South African Group Test) and those pupils

who do not have thess significant discrepancies.

Research Postulate 3

General retention ability, as measured by Junior Aptitude Tests 8
{rots memory) and 8 _(associative memoryl), will differ
significantly between those pupils who have a significant Type I
discrepancy (as measured by the New South African Group Test) and

those pupils who do not have this significant discrspancy.

Nul!l Hypothesis 3.1

There will be no significant difference between the rote memory
scores {as measured by Junior Aptitude Test 8) of those pupils
who have a significant Type | discrepancy (as measured by the New
South African Group Test) and those pupils who do not have this

significant discrepancy.
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Null Hypothesis 3.2

There will be no significant difference between the associativs
memory scores (as measured by Junior Aptitude Test 8) of those
pupils who have a significant Type | discrepancy (as msasursd by
the New South African Group Test) and those pupils who do not

have this significant discrepancy.

Research Postulate 4

There will be a significantly Iower academic performance {(as
measured hy sxamination results) for pupils who have a
significant Type 1 discrepancy (as measured by the New South
African Group Test) in comparison with pupils who do not have

this significant discrepancy.

Null Hypothesis 4

There will be no significant difference in academic performance
(as measured by examination results) between those pupils who
have a significant Type 1| discrepancy (as measured by the New
South African Group Test) and those pupils who do not have this

significant discrepancy.
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CHAPTER 7
METHODOLODGY
7.1 Ressarch Design

There will be two parts to the research design used in the

present study. The first part involves a correlational study of
the relationship of the two general retention ability scores
{rote memory and associative memory) to academic performance.
This correlational study will not, however, reflect the
differences between IR discrepancy subgroups regarding the above
relationship. In order to investigate these differences subjects
will have to be divided into subgroups which differ as to the
direction and significance of their non-Verbal/Verbal 1Q

discrepancies.

Thus the second part of the current study will be of a quasi-
experimental nature. The present research cannot utilise a true
experimental design, as in the latter an independent variable is
the only systematically manipulated feature of the experimental
situation and as a result of this manipulation direct cause and
gffect infersnces can be made from the results (Foxcroft, 1885).
In the present study such a direct manipulation of the

independent variable is not possible since the discrepancy
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between non-Verbal and Verbal NSAGT scores was used as a

classification variable to assign subjecis to groups.

As such, then, a guasi-experimental design is wused in this
research to facilitate the investigation of the sffects of a non-
manipulated subject variable on dependent variables. In this way
the relationship of non-Verbal/Verbal 1§ discrepanciss to rots
memory, associative memory and to academic performance can be

investigated.

Criticism of +the gquasi-experimental design has focussed on the
sxperimenter’s lack of contrel of extraneousl variables which
couid also be involved in the assignment of subjscts to groups.
This is an issue which will have to be discussed when evaluating

the resulis of the pressnt ressarch.

As regards the size of discrepancy as a criterion for
gualification for a group, the issue is complex. Robbertsse’s
(1982) research on the standardization group of the NSAGT
Intepmediate Form used 10 IQ points as =a cut—ﬁff for minimum
significancs. No rationale was given for this choice but the
groups SO formed demonstrated differences in academic
achisvement, with the group whose non-Verbal IQ was 10 points or
more higher than their Verbal IQ (Type 1 discrepancy), performing

the most poorly,.
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Van der Merwe (1878), in his investigation of the possib}e
meaning of non-Verbal/Verbal differencss on the 'NSAGT calculated
that a valus of 186.8 points (on the .05 level) and a value of
22.1 points {(on the .01 level) would be significant. Howsver,
when he conducted a survey of practising psychologists concerning
what they would consider, from +their experiencs, +to bse the
minimal clinically meaningful discrepancy they chose 10 IQ
points and this is the cut-off wvalue that he ugsd in his

gxporiments.

Kruger (1972) also used a 10 I§ - point discrepancy in his study
of the differsntial predictive wvalue of non-Verbal and Verbal
NSAGT 1Q scores for academic success, although he provided no
justification for his dscision. Both Van der Merwe (1878) and
Kruger (1872) drew their data from university populations with
restricied 10 rangss. The investigation of +the relationship
between the 1§ scores of students with significantly different
VYerbal abilities and +their academic achisvement needs careful
consideration. One of the postulated reasons for lower Verbal IQ
scores is slowness in decoding information. Hunt (1878: p.113)

makes the observation that:

The wuniversity population is not a good sample for
studying this question becauses all university students
have demonstrated a substantial amount of verbal skill.
Indeed it 1is plausible (though probably unprovable)
that slow decoders within a university setting have
devoloped special proecedures in order to cops with
their environment.
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This compensation may be one of the reasons why both Kruger
(1972) and van der Merwe (19%8) failed to find a significant
relationship betwesn Type 1 I8 discrepancies and academic
achievement for their university populations. In addition, it
must bse .remembered that van der Merws (18782 ussd a rather broad
pass/fail criteria as indicative of academic achisvemsnt and
Kruger’s (1972) criteria for academic success involved
examination results across differsnt university facultiss with

the concomitant lack of homogeneity of difficultiy lesvel.

An additional factor to consider in the previous studiss which
used university students as their sample is the time elapssd
between the administration of +the NSAGT (during subjsects’ high
school carsers) and the university examinations used as

achisvement criteria.

A mulititude of variables such as lsarning sxperisnces, changes in
interest and motivation, as well as developmental factors, are
likely +to exert their influence during the time bstwsen
measurement pof IR in the high school and the resultis of first-
year examinations used as indications of academic achisvsment.
This may also have played a part in both Van der Merwe (1878) and
Kruger’s (1972) failure to establish predictive validity of the

*discrepancy’ NSAGT scores for academic achievement.

Since in the current study both 10 and the academic performance
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criteria (examination resulis) were measured within two months of
gach other during ths testees’™ secondary school careers the
situation is far more akin to that in the Robbertse (138862) study,
therefore the present researcher has decided to make wuse of
Robbertse’s 10-point I@ discrepancy as the basis for forming

three groups.

Although the original intention of the resesarcher was also to
include a group with the Verbal IR 10 points or more higher than
the non-Verbal IQ (Type 2 discrepancies), this proved not to bse
peossible as there were only six cases in this category from the
population used. In order to keep the size of group C (see below)
similar %o that of groups A (Type | discrepancies) and B (no
significant discrepancies) so that the analysis-of-variance
technique (see sgction B of this chapter: p.138) could be used,
these six cases were included in group C. As the latter group
serves only as a control group for group A and the direction of
the non-Verbal/Verbal discrepancy remains constant for group C,
this inclusion is not seen as & cénfounding factor in the present

research. The following groups were established:

{1) non-Verbal 14 10 points or more higher than
Verbal IQ. (Type 1 discrepancies) {(Group A).

(2) non-Verbal IQ 1-9 points higher than Verbal I8
(Group B),.

(3) Verbal IQ equal to or greater than non-Verbal
1@ (Group C).
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Group B was formed, in +terms of the research postulates
formulated in the previous chapter, as a_control group fﬁr group
A but with the same direction of discrepancy as that in group A
{ie NV>V)., The purpose of the formation of ¢group C, =also a
control group for group ‘A is slightly different as, with the
direction of the non-Verbal/Verbal IQ discrepancy being reversed,
the theoretical reasoning of the previous chapter would suggest a
change in the basic involvement of dependent variables rote

memory {(JAT test B) and associative msmory (JAT test 9.
7.2 Subjscts

The sample for the study consisted of 139 whiits siandard 7 pupils
from an wurban acgademic boys’® school which falls under the
jurisdiction of the Cape Education Depariment. All ths pupils
were English-speaking and fell in +the middle or upper-middle
class socio-sconomic category. The latter characteristic is a
function of the zoning policy of the Department of Education

(House of Assembly).

The tests were administersd during routine intelligence and
aptitude testing towards the end of the standard seven year. The
purpose of this testing is to provide psychometric information
which can assist tsacher-counsellors and school personnel to
guide pupils in their final subject choice, which they will take

for the rest of their high school carsers and which has obvious
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career implications. This guidance, which also uses academic
results and the results of interest questionnaires, is of soms

importance in assisting pupils with the choice of subject grades.

The relevant characteristics of the subjects are given in Table

7.1 below.

: Table 7.1 H
i ( N = 139 H
i VYariable H Mean i Standard Deviation | Range i
R et R ekl Fom e — = e, — e bl H
! age (months) } 178.151 4,897 i 26,000 |
i NV IR H 117.547 | 13.860 i £61.000 i
TV IQ H 110.324 13.337 i ©6.000
i Total 1Q H 114,438 | 13.143 H 60.000 i

7.3 Measurses

As this study aims to investigate +the relationship of rote and
associative memory to the academic performance of pupils with
Type 1 discrepancies, two psychometric measures, namely the New
South African Group Test (senior series) and the Junior Aptitude

Test (subtests 8 and 9) were ussd. In addition, the examination
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results of pupils were used as a reflection of their academic

performance,
7.3.1 The New South African Group Test
Background

The New South Africsn Group Test (NSAGT) was constructsd to
replace ths South African Group Test of Intelligence which was
originally published in 1830 and was revised in 194Z. Thse older
test was deemsd to rely too heavily on language ability and it
was restricted to +too narrow an age group. In 1583 the
forerunnsr of the Human Scisnces Ressarch Council (the National
Bureau for Educational and Social Ressarch), published +thse
Intermediats Series (ages 10-14) of the NSAGT, consisting of a

single form (G),

In 1865 followed the Junior Seriss (ages B-11), comprissd of two
parallel forms, J and K, and the Senior GSeries (ages 13-18),
médel up of parallel forms S and T (van Eeden and Grobbslaar,
1867). Each form of the test was published in English and
Afrikaans separately and has been standardized to have a msan of
100 and a standard deviation of 15, Common norms for Afrikaans-
and English-speaking white pupils were compiled (Huysamen,

18887,
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Description of the NSAGT

The six subtests of the NSAGT are divided into thress non-Verbal
and thres Verbal subtssis. Tests 1, 3 and 5 are the non-Verbal
subtests and tesis 2, 4 and 6 the Verbal subtests. The NBSAGT is

& speed and power test and therefore esach subtest is timed.

The test items are all of the muliiple-choice formai. At ths
beginning of esach subtisst there is a set of five practice
examples, designed to familiarize the testes with the
characteristics of the particular subtiest.

The following is a brief description of sach of the subtests:
Non-Verbal Subtests:

Test 1: Number Series

Here a series of numbers is supplied with one number omitted.
The testes must supply ths missing number from five possible
answers so that the pattern or logical progression in the series
is maintained.

Test 3: Figure Analogies

In this test a set of two figures 1is supplied which have a
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logical relationship (ie. pear — and banana = fruit). Another
figurs is supplied but its pariner is missing. From five possible
figures the tsstee must sgelect one which completes the

reiationship in the same sense as in the given pair.

Test B: Pattsrn Complstion

A large block, consisting of nine smaller blocks, is given. One
of the smaller blocks is blank whiles the rest each have a figure
in them. From a selection of five figurss the tosise has to
choose one which will fit into the blank square so that there is

a logical consistency within the larger block.

Verbal Subtests:

Test 2: Classification of Pairs of Words

Five pairs of words are given. DOns pair, which doss not havs thse

same relationship as ths othsr four pairs, must be indicated.

Test 4: Verbal Reasoning

This test entails the solution of verbally presented problems.

Test B8: Analogiss of words

A pair of words is given which has a logical relationship. Then
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the first word of another pair is given. The testee has to
select a word from the five alternatives to complete the second

pair so that it displays the same relationship as the first pair.

Each subtest is scored separately. The scores for subtests 1, 3
and 5 are added to give ths non~-Verbal score, whilst the Verbal
score is obtained by adding the scores for subtests 2, 4 and 6.
The total score, which is derived by adding up the totals of sach

of the individual subtitests, is expressed as a deviation IR,

The Btandardization of the New South African Group Test (Senior

Series)

The following factors, taken from the manual of the NSAGT Senior
Series (National Bureau of Educational and Social Research,
1965), were those taken into consideration when the sample for

the Esnior Series was drawn:

i In order to reflect the 2:1 preponderance of white
Afriﬁaans—speaking pupils over white English-speaking
pupils, from each group in +the 13 to 18 year old
category samples of B00 Afrikaans-speaking pupils and

400 English-speaking pupils were drawn.

(ii> Proportional to the sizes of the relevant school

populations, tesiess wers selected from schools of ths



(iiio

(iv)

{(v)

{vi)

{vii)

(viii)
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four proviqcial departments of education of the
Republic of South Africa, the Department of Education
of Souih West Africa (now Namibia? and the then
Department of Education, Arts and Science. The sample
also included pupils in provincial-aided and privats

schools.

Pupils in schools for the physically handicappsd or

mentally disturbed wers omitted.

Afrikaans- and English-speaking pupils in parallel
and dual-medium schools were taken into

consideration.
Attention was paid to the urban-rural distribution.

Demographic factors such as roegional allocation were

considered.

13 year olds who were still in primary schbol were

taken intoc account.

A separate distribution of pupils in the 13-15 and
16-18 year groups was calculated and was acknowledged
as a factor when the sample was drawn, because the

distribution in schools in the Department of
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Education, Arts and Science diffsred from that in

provincial schools,

(ix> The sample Was drawn solely from +the school

population.

(x) A random selection of twelve pupils (six boys and six

girls) was made at sach age-level in sach school.
Statistical characteristics of the NSAGT
Reliability

The reliability co-efficient of the +two Senior Series was
calculated by means of the Kuder-Richardson 21 formula, which

gives an indication of internal consistency.

For English-speaking pupils, with 18 year-olds excluded, the
reliability co-efficients were:
Non-Verbal .82
Verbal .84
Total .90
The test-retest reliability (stability? and the parallel-forms
reliability wére not reported in the 1965 manual. The present
writer has not found any subseguent information on the

reliability of ths NSAGT.
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Validity

For purposes of establishing concurrent validity for the Senior
Series of the MNSAGT the lattier, along with the experimsntal Forms
of the Gensral Tests in Language and Arithmetic {(National Bursau
for Education and Social Research: 1888), was administered to 763

pupils between ths ages of 13 and 15 years.

All the correlations of IQ (NV, V and T) with the Arithmetic and
"Language Tests were found to bs significant on the 1% lsvel and
varisd bestween 0.40 and 0.78. The correlation of Verbal 1§ with
the Language Test was the highest while +the non-Verbal IQ
correlatsd highly with <the Arithmetic Test {van Eeden and

Grobbelaar, 1867).

Standard Error of Measursment

The compilers of the manual for the Senior Series of the NSAGT
are Aat pains to point out that =although separats error of
measurement figurses have been computed for Afrikaans- and
English-speaking pupils, in practice the error of measursment
which has besn calculated for the total group of English and

Afrikaans together should be used.

From Table 6.3 of the 1965 manual (National Bureau of Educational
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and Social Research, p.18) the following figures are taken:
Standard Error of Measurement (all given in IR scores)

English: Non-Verbal 6.4
Verbal 6.0

Total 4.8

Afrikaans and English : Non-Verbal 6.3
Verbal 5.8

Total 4.6
Research involving the New South African Group Test

in a comprehensive study Fouche (1867) performed a factor
analy;is of the subtests of the New South African Group Test.
This invsstigation involved the application of the test to 3815
standard 7 boys of all the technical high schools in the Republic
of South Africa. From his factor-matrix it was clear that all
'six of the subtests of the NSAGT loaded heavily on a reasoning
factor. Pattern completion and Figure Analogies loaded on a
factor which Robbertse (1868} calls visualization. Number Ssrises
and Verbal Reasoning loaded on the numerical factor. Verbal

comprehension is a factor in the thres Verbal tests.

Batt (1988), however, has pointed out that in Fouche’s (1867)
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study loadings on these non-‘g’ factors were .30 or less and do

not contribute significantly to the naming of factors.

The relation bstwesn NBAGT scores and academic achievement has
been well resgarched. The pionesring stiudy in this regard was
carried out by Robbertise (1862) who took a random sample of
Afrikaans and English-speaking pupils {(aged 10 +to 14) from the
standardisation sample of +the NSAGT {Initermediate Series) and
correlated their non-Verbal, Verbal and Total 1@ scorss with
their scorss on the Silent Reading Test (home language) and the
Arithmetic Test. For the English-speaking pupils the results,
relsvant for this thesis, wsre a gorrelation of .74 betwsen the
non-Verbal I and Silent Reading Test, & correlation of the
Verbal I8 with ths BSilent Reading test of .88 and a correlation

betwesen Total I and the Silent Reading tesst of .86,

The NSAGT non-Verbal 10 score correlated .75 with the Arithmetic
Test score for the English-speaking pupils whiles the correlation
of the Verbal I with the Arithmetic Test was .80. The total
NSAGT score for the English-Speaking pupils corrslated .81 with
the Arithmestic Test score. Robbertse’s conclusion that the
verbal score on the NBAGT was a betier predictor gf success in
homs language and arithmetic is axiomatic, although the ability
of the Yerbal NSAGT scors to predict achisvement on the
Arithmetic Test better than the non-Verbal NSAGT score will be

examined in more detail in the next section.
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All the above correlations were significant on the 0.001 lesvel
although, unfortunately, the diffsrence betwsen the non-Verbal
and Verbal NSAGT scores as predictors was noit tested for

significance.

Robbertse (1968), using the Senior Series of +the NBSAGT, found
average validity co-sfficients of .35, .31 and .27 bstwesn the
total score of the NSAGT and sxamination subjescts in
matriculation for three succsssive matriculation ysars. The co-
efficients decreased as the time over which the results were

predicted increased. He did test the statistical significance of
the difference in predictive validity between the non-Verbal and
Verbal NSAGT scores for academic achisvement and found that
strictly speaking the two scores could not be used for

differential prediction of academic success.

Du Toit (1970) found correlations of approximately 0.50 between
the NSAGT total IR scores and scholastic achievement for standard
6 to 10 pupils, This is in line with the results of other
research on the relationship between intelliigencs and
achievement, of which Butcher (18568: p.250) says:
Intelligence is without doubt associated with high
achievement 1in a very  wide rangs of tasks and
occupations. But even in those to which it is most
directly relevant, it accounts for no mors than about

half the variation 1in performance, and in some
situations and groups much lsss.
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Du Toit’s correlation of ©0.50 means that only 25% of the
variation in scholastic achisvement is explainsd by the NSAGT 1Q
score. Additional factors, such as those discusssd in chaptsr 4,
have to be examined to gain a fuller picture of the determinants

of achisvement.

Other research involving the NSAGT has bDesn discussed either in

chapter 3.2.(p.48) or in chapter 4.
Criticism of the New South African Group Test

The criticism of the NBSAGT discusssd in this section will not
involve the limitations of group tests in general as these have

been touched on in chapter 3.1.{p.47).

Van der Westhuizen (1979, p.77) refers to two possible drawbacks
to the test. The first one sntails the tims limit impossd on

sach subtssit, Speaking of this, he states:

From the empirical data it <can bes concludsed that
certain puplils will do better in the NSAGT if they are
allowed more time. Conseguently, when a pupil obtains
a noticeably lower I score than the one indicated by
his general achievement, the speed factor should be
considered as one of the possible reasons for this
iower score.

The second limitation, hardly specific to the NSAGT, is that the

latter presupposes a normal reading ability in the testee whereas
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in fact 5 to 10% of those with normal intelligence have some kind
of reaaing problem. This limitation is obviously linked up with
Van der Westhuizen’s first ressrvation, inasmuch as somsone with
a reading problem would read more slowly through thse
instructions, thus decreasing the amount of time left for

answering the guestions.

A major criticism of the NSAGT has been aimed at its division
into non-Verbal and Verbal scalss. A factor-analytic study by
Cudeck and Claassen (1883), concerning the factorial nature of
the NSAGT, found that a one-factor model was the best description
of their analysis of +the correlation matrix of the subtests of
the Intermediate Form. However, infiluenced by the test
designers’ purpose in creating the two scales, Cudeck and
Claassen investigated the plausibility of a two-factor model.
They found a correlation of 0©0.816 between the non-Verbal and

Verbal factors, giving a considerable overlap of 67%.

In their 1985 study using the NSAGT, Claassen and Cudeck found an
overlap of 71% between the non-Verbal and Verbal reasoning
factors. Evaluafing the results of this study, the authors
conclude:
Hierdie faktor - korrelasie is so hoog dat afgelei kan
word dat die twes faktore hoofsaaklik dieselfde
gienskap meet en dat wverskille tussen hulie serder

bysaak as hoofsaak is.

(Claasssn and Cudsck, 1885: p.8)
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A recent examination of the factor structure of the NSAGT by Batt
(1989: p.B), who wused ths Junior, Intermediate and Senior
versions on boys and girls in standards 3, 5 and 7 found that:
For sesach standard only ons significant factor was

sxtracted, accounting for 290.45% , BD,71% and 91.62% of
the total variance of the subtests.

Batt considered that the factor was indesd the ‘“general
intesllectual ability’ factor described by Elder (18572 in his

account of the development of the NSAGT.

From a philosophical viewpoint Kruger (1867) is also critical of
the construction of the NSAGT, particularly of the division
beiwesn the non-Verbal and Verbal scales. He points out that no
justification is offered in the 1965 manual for this division.
Morsover, there sesems to be ‘“contamination® which makes the

NSAGT’s division into non-Verbal and Verbal scalss gusstionable:

Die gebruik om syfertoetse in intelligensietoetse as
"nie-verbale” toetse te beskou, moet dus betwyfel word.
Om met dis syfer simbool om t® gaan, vra van die kind
om met 'n verteenwoordigende getal te handel in plaas
van met dis konkrets objek. Van der Stoep verklaar dan
ook dat daar 'n verband is tussen taal en rekenkundse as
simboliese sisteme, en dat taal die gemeenskaplike
wortel is van alle kultuurvaardighede. Die hele oorgang

vanaf konkrete getalle-omgang na ’n abstrakte
rekenbegrip is aangeleentheid wvan taal, desurdat dis
taal 'n goskematiseerde wetse en kennis vir dis

rekenhandeling beskikbaar stel.
(Kruger, 1867: p.20

This criticism, involving as it does the inclusion of Test 1
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(Number Series) in the non-Verbal scale, 1is associated with
Fouche’s finding_(discussed at tﬁe beginning of this section:
p.123) that both Numbsr Ssriss and Verbal ﬁéasoning load on the
numerical factor. The Verbal Reasoning subtest is on the Verbal
Scales and rsguires abstiract manipulation of situations in order
to arrive at an answer. The Number Ssries, which presenis ssries
of numbesrs in a concreis way, also, agcording to Kruger, requires

abstraction and manipulation in the realm of the symbolic.

There seems to be some confusion in Test 1 (Number Series) as to
the terms ‘“Verbal’ and ‘non-Verbal’. The latter has, it appears,
been equated with' physical representation not in words’. This
argument is valid for another of the subtests grouped under ‘non-

Verbal’ ie. Test 3 -~ Figure Analogies.

Two of the practice examples and twelve of the thirty test items
in Figure Analogies involve the presentation of pictures which
are meaningful, rather than geomgtric or other figures. Thus,
for example, the analogical process might entail the pictorial
pressntation of a given pair (a rhinoceros and hippopotamus, for
argumsnt’s sake) and the further presentation of the first
picture of another pair (ise. a giraffe), What the testee is
regquired to do is to select from five alternatives‘the one which
will complete the second pair and will stand in relation to

giraffe as hippopotamus does to rhinoceros.
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What is obviouslyvrequired is the induction‘from the first pair
of a similarity which can then be transférred to thse Seccnd
pair, In the sxamples used the induction of a similarity would
produce somsthing like “herbivorous wild a3nimal’ and ths testses
would use® this as =a classification via which he can select a
picture of an ‘“herbivorous wild aninal’ from the five

alternatives.

Nonme of the above is particularly noteworihy, sxcept that the
procsss {identical with Spearman’s eduction of relations and
eduction of correlates) involves both gensral knowledgs and
classification skills, both of which should resort under the
*Verbal?’ scale. Indeed, Test 2 (Classification of Words), a
Verbal subisst, itssts precisely the same mental skills as do
these twelve 1items of “Figure Analogiss’. Again thes mistaken
identity bstween *physical representation not in words’ and “non-

Verbal’ seems to havs been made.

Thus the present writer would contend that ‘Figure Analogies’ is
forty percent a Verbal subtest. If to this is added Kruger’s
{1967) assertion regarding the Number Series Test (Test 1), then
it appears that Test 5, Pattern Completion, is the only truly
uncontaminated test of ‘non-Verbal’® ability. Perhaps these
factors help to explain why non-Verbal/Verbal discrepancies on

the NSAGT have proved to be of such little diagnostic value.
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7.3.2 The Junior Aptituds Test (JAT) (Human Sciences Ressarch

Council?
Background

In 1875 these itests replacsd the N.B. Junior Aptitude Tests
(1881) because of the change to metrication, the possible
inapplicability of existing norms, difficultiies in sgoring and in
response to the emphasis on the Junior Secondary Phase
(standards, 5, 6 and 7> which would become c¢rucial decision-
making years in the system of differentiated education. At the
end of standard five a choice regarding the type of high school
has to be made and towards the end of standard seven a final

subject choice is reguired of the pupil.

Verwey and Wolmarans (19803 p.5) in the manual for the JAT define

aptitude as follows:

Aptitudes may be regarded as specific potential
abilities, inherent as well as acquired, which the

. person possesses at a certain stage and which enable
him to develop certain skills and proficencies.
Aptitudes, together with other personality
characteristics such as interest, attitude and
motivation, as well as training and instruction, will
determine the level of skill and proficency which it
will be possible to attain.

Behr (1883) emphasises that the aptitudes discussed above relate
to the proficency possible, with +training, in certain gensral

vocational fields.
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The JAT measures specific mental abilities, not general
intelligence. These specific abilities may be identified, in
terms of factor analysis, with ‘“primary mental abilities’ or
*group mental factors’ {(Verwey and Wolmarans, 1980). Ons o©of ths
aims of the Junior Aptitude tests was that they be constructed to
measure broad dimensions of intelligence which could be wused to
prediqt proficisncy or achisvement. Like other tests, the JAT
cannot assert factorial purity bscause of +the difficulty in
isolating proficencies acquired prior to the time of testing and
because of the difficulty involved in designing an aptitude test

which measures only one mental factor.

Description of the Junior Aptitude Test

The JAT consists of ten tests which are containsd in ons
bilingual test booklet. As this study only employs two of the
ten tests, only the tests used will be discussed as well as the

aptitudes which they measurse.

Test B8: Memory (Paragraphs)

This test consists of six related prose paragraphs. Before the
administration of Test 7, the testee is given five minutes to
memorize these paragraphs, after having been told that he will be

asked guestions on their content. After Test 7 the testee must



133
answer the gquestions on the paragraphs (Huysamen, 1888). Verwey

and Wolmarans {(1880: p.11) refser to Cattsl]l in commenting upon

the aim of this tesst:

The test requires the ability to memorize meaningful
material and measures the Memory factor, M. The factor
can be identified as the "basic ability to memorize and
remember irrespective of the meaningfulness or
intricacy of the material”™ (Cattell, 1971: p.30).

Test 9: Memory (Words and Symbols)

The test is in two sections, In the first of these sections word
pairs are given. Each of these word pairs consists of a® foreign’
word and a familiar one. The testee 1is given three minutes in
which to memorize these pairs. Immediately after the learning
pericd the testee is presented with each of the'® foreign’ words
and has to choose, from five possible alternatives, the word
which was paired with that® foreign’ word. In the second section
the procedure is similar except that here the pairs consist of an

unknown symbol and a Roman capital letter.

The compilers of the manual describe the aptitude involved in
this test as:
... the ability to memorize meaningless material
associatively. The test also measures the Memory

factor, M.

(Verwey and Wolmarans, 1880: p.13)
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Standardization of the Junior Aptitude Tests

The norms for the standard seven group (relevant for this study)
were obtained by an application of the final form of the JAT in
August 18974. The application involved schools from all the
provinces in the Republic of South Africa, as well as schools in
South West Africa (now Namibia). In total 821 Afrikaans standard
seven children and 447 English standard sevens were tested to

establish the norms for this group.

For both Test 8 (Memory: Paragraphs) and Test 8 (Msmory: Words
and Symbols) combined norms for language and sex group were

established.

Statistical Characteriétics of the Junior Aptitude Tests
Reliability

The Kuder-Richafdson formula 20 was used to determine the
internal consistency of the tests {(Huysamen, 1988). The results,

relevant for this study, are given for ithe standard ssven group:

Test 8 (Memory: Paragraph? 0,78

Test 9 (Memory: Words and Symbols) 0,85
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Standard Deviation

The standard deviations for the two JAT tests used in

{standard seven group) are:

Test 8 (Memory : Paragraph) 4,48

Test 8 (Memory: Words and Symbols) 5.70

The Standard Error of Measurement

this study

Given in stanines, the standard error of measurement for the

standard seven group is:

Test 8 (Memory: Paragraph) 0,911

Test 9 (Memory: Words and Symbols) 0,748

Validity

Predictive wvalidity of the JAT tests was calculated by

correlating the December 1874 examination results with the JAT

scores from the August 1974 norm establishment group .

The Test B (Msmory: Paragraph) scores for English standard seven

boys correlated significantly at the 0,01 level with all the

school subjects examined, except for German and Woodworking.
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The Test 8 (Memory: Words and Symbols) scores correlated at the
0,01 1level for all the school subjects examined, except for
English (First language), where the correlation was only
significant at the 0,05 1level, and German and Woodworking where

no significant correlations were obtained.

Based on research carried out with the Senior Aptitude Testis, the
compilers of the JAT manual suggest that the tests may be grouped
together into six wider fields of aptitude. In terms of the
groupings Memory (Paragraph) would fall under *Verbal Aptitude’
while both Memory (Paragraph) and Memory <(Words and Symbols)

would be groupsd under "“Memory’.

Very 1little research has been carried out wusing the Junior
Aptitude Test and for that reason no criticism of the test could

be found.

7.3.3 Examination Rssults

Examination results from the November 15988 examinations were used
as a criterion of academic performance 1in the current research.
These examinations took place within two months o©¢f the
administration of the NSAGT. Average percentage over the seven
academic subjects taken by each pupil was used as the indication

of academic performance.
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Each pupil took six of the same subjects as every other pupil
with the seventh subject being a choice which the pupil had made
at the end of standard six. A complicating factor was that a
number of pupils wrote Afrikaans First Language Higher Grade as
opposed to the majority who wrote Afrikaans Second Languagse
Higher Grade. However, the greater difficulty level of Afrikaans
First Language Higher Grade was compensated for by the fact that

those who wrote it, wrote out of an extra 100 marks.

A measure of uniformity of marking was possible because the heads
of departments o©of the subjects moderated a selection of
individual scripts marked by each teacher and, if necsessary,

adjusted that teacher’s marks.

7.4 Procedure

The subject pool consisted of a group of standard seven pupils
who were routinsly tested on the NSAGT and JAT (see chapter 1 for
discqssion of the significance of this testing); The pupils were
tested during a week in September 1988 by two teacher-counsellors
who were familiar with the administration and scoring of both

instruments.

Test procedures were strictly adhered to, including the breaks

allowed to the testees. Both NSAGT and JAT answer sheets were



138
hand-scored using stencils. Each tester checked the scoring of
the other tester, so that in effect each answer sheet was scored

twice.

The subjects were then assigned to one of three groups described

in section 1 of this chapter (p.113).
7.5 ©Statistical Analysis

In order to measure the relationship between general retention
ability (rote memory I[JAT test 8] and associative memory [JAT
test 81) and academic performance over the whole sample, the

a

Pearson r? between the wvariables will be calculated. A
correlation matrix of these wvariables for the whole sample can

then be constructed.

To control for the effect of full-scale IR scores in the three IR
groups described in section 1 of - this chapter (p.113), subjects
in sach of the three groups were to be matched on full-scale I4.
Howeyer, Oon cursory inspection of the mean IR scores of the three
groups (see Table 8.1: p.143) the researcher found that they were
similar and that the standard deviation of the mean full-scale
IQ for each group was also similar. To test this similarity of
the mean 1Q scores, a single-factor analysis of variance was
conducted (see Table 7.2 below) which showed at the .01 level of

probability that these three means did not differ significantly
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and could be regarded as coming from the same population. Full-

scale 1§ is therefore not a confounding variable in the present

research.
Table 7.2
ANALYSI1S OF VARIANCE FOR THREE GROUP MEAN IQ SCORES
SOURCE OF VARIATION DF SUM OF SQUARES MEAN SQ F-VALUE PROB(TAIL»
EQUALITY OF CELL MEANS 2 109.5487 54,7743 0.3139 0.7311
ERROR 136 23728.6787 174.4756

For each group the significance of the correlation between

the mean memory and academic performance scores Qill be
calculated by looking at the homogeneity of the regression lines
for the two variables. Throughout the testing of hypotheses in

this research the .0b significance level will be used.

In order to investigate whether there are any significant
differences in the relationship o0of general retention ability
(rote and associative memory scores) and academic performance
(average examination percentage) between the three 1IQ groups a
single-factor analysis of wvariance (ANOVA) will be conducted

across the three groups.
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Combarison of the mean general retention scores (JAT tests 8 and
8) across the three groups will again involve the analysis of
variance tschnique. The ANOVA will also be used when testing
research postulate 4 (comparing the means of the academic
performance scores across the three groupss see Table 8,12

p.158).

The ANOVA will be wused because it enables the means of each of
the dependent variables to be compared across the three groups.

Thus it will enable a null hypothesis of no difference betwesn
the means of the wvarious groups to be tested. One of the
important assumptions to be met when using the ANOVA is that the
variance of +ths dependent variables in each of the subgroups
should be homogenous. As will be seen in the following chaptsr,
this assumption has been met. Also, the‘groﬁp sizes have to be
reasonably alike when an ANOVA is wused. This requirement will

also be seen in the following chapter to have been satisfied.

Pownie and Heath (1974, p.207) summarize the nature bf the ANOVA

as follows:

The heart of analysis of variance lies in the following
fact: If the groups are random samples from the same
population, the two variances, within and between, are
unbiased estimates of the same population variance. Ve
can test for the significance of the difference of the
two types by use of the F test.
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Kerlinger (1886: p.208) provides a similar assessment of analysis

of variance:

The method of analysis of variance uses variances
entirely, instead of wusing actual differences and
standard errors, even though the actual difference-
standard error reasoning is behind the method. Two
variances are always pitted against each other. One
variance, that presumably due to the experimental
(independent) variable or variables, is pitted against
another variance, that presumably due to error or
randomness.
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CHAPTER 8

RESULTS
8.1 Gensral
The proposition underlying this rgsearch is that general
retention ability is significantly related to Type 1

discrepancies on the New South African Group Test and that there

are academic correlates of such discrepancies.

The New South African Group Test (NSAGT) and +the Junior Aptitude
Tests (JAT) were administered to 139 standard 7 pupils. As only
the rote memory (JAT test 8) and associative memory (JAT test 9)
tests of the JAT battery were needed for this research, the data

from the other tests of the JAT will not be reported.

On the basis of their NSAGT scores the testees were divided into
the following groups:
non-Verbal IQ 10 points or more higher than Verbal
1Q (Type | discrepancies) (Group A)
non-VYerbal I8 1-9 points higher than Verbal 1Q
(Group B)
Verbal 18 equal to or greater than non-Verbal 1Q

(Group C)
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The descriptive data for the three groups is given in Table 8.1

(belowl.
Table 8.1
COMPARISON OF GROUP MEANS AND STANDARD DEVIATIONS FOR NSAGT
NV,V & TOTAL 1Q;:; JAT TESTS 8 AND 8; ACADEMIC PERFORMANCE
GROUP 1: NV>V BY 10 GROUP 2: NV>V BY S GROUP3:V2NVIQ
1@ POINTS OR MORE OR FEWER 184 POINTS
{N=54) (N=44> (N=41)

VARIABLE X SD X SD X SD
AGE (MONTHS) 180.407 5.500 178.182 4,453 178.837 4,220
NV 1@ 123. 4286 12,608 117.8500 14.016 108.854 11.9686

vV 18 105.500 12.236 112.136 14,128 114,732 12.075
TOTAL 1@ 114.5586 12. 484 115,455 14.674 113.185 12.4886
JAT TEST 8 16.037 4,621 16.78%5 3.8458 16.683 4,401
JAT TEST S 24,167 4,559 24.545 4.516 23.317 5.012
ACAD. PERF. 58.241 12.072 61.3864 10.541 585.073 11.021
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8.2 General Retention Ability and Academic Performancs
Although this sesction only deals with the above relationship, a
correlation matrix including the three 1IQ mosasures will be

provided in Table 8.2 in order to facilitate discussion in the

following chapter.

Table B.2

CORRELATION MATRIX FOR THE COMPLETE S5AMPLE

NV 1Q vig TOT 1R J8 J9 ACAD. PERF.
NV IR 1.0000
v 1Q 0.6896 1.0000
TOT 18 0.8120 0.8292 1.0000
J8 0.3519 0.4248 0.4238 1.0000
Jo 0. 4425 0,3583 0.4308 0.2741 1.06000
ACAD.PERF. |0.5288 0.5842 0.6062 0.5283 0.4120 1.0000

Resgarch Postulate 1

There will be =a significant reslationship betwesen general
retention ability, as measured by Junior Aptitude Tests 8 (rote
memory) and 9 (associative memory), and academic performance (as
measured by examination results) for the total group of pupils

studied.
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Null Hypothesis 1.1

There will not be a significant relationship bestwesen roie msmory,
as measured by Junior Aptitude Test 8, and academic performance
(as measured by examination results) for +the +total ¢group of

pupils studied.

Table 8.2 indicates a moderate correlation of ,.529 beiwesn rois
memory score {(JAT test 8) and academic performance. In order to
ascertain the significance of the relationship between these iwo
variables, and thersby test null hypothesis 1.1, an analysis of

variance was conducted. The resulis of this ANOVA are presented
in Table 8.3.

Tables 8.3

ANALYSIS OF VARIANCE FOR VARIABLES ROTE MEMORY

(JAT TEST 8) AND ACADEMIC PERFORMANCE: TOTAL SAMPLE

SUM OF SQUARES DF MEAN SQUARE F-RATIO P(TAIL?> ©S/NS

ON 4932.7852 1 4832.7852 53.322 0.0000 <0.05

12673.8770 137 82.5100
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Table 8.3 indicates that the moderate relationship betwesn rote
memory score (JAT teést 8) and academic performance over the iotal
sample is significant. Therefore null hypothesis 1.1 is rejected

and research postulate | supportsd as regards rots momory.

Null Hypothesis 1.2

There will not be a significant relationship bstiween associative
memory, a5 measured by Junior Aptitude Test 9, and academic
performance (as measured by examination results) for the total
group of pupils studied.

Table 8.4

ANALYSIS OF VARIANCE FOR VARIABLES ASSOCIATIVE MEMORY

(JAT TEST ©) AND ACADEMIC PERFDRMANCE: TOTAL SAMPLE

SUM OF ©SHQUARES DF MEAN SHUARE F-RATIO P(TAILD S/NS

ON 2988, 5005 1 2888.5005 28.008 0.0000 <0.05

14618.1821 137 106.7018

The moderate correlation of .412 (see Table 8.2: p.144) between
associative memory {(JAT +test 98) and academic performance is,
thereforé, significant and null hypothesis 1.2 can accordingly bs

rejected. With respect to associative memory, research postulate

-1 is supported.
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Considering research postulate 1 in 1its entirety, then, it
appears that its postulate can be accepted and that for the total
sample general retention ability (JAT tests 8 and 98) is

significantly related to academic performance.

8.3 General Retention Ability and Academic Performance over the

three IQ groups

Once more, in order to place the testing of the following
postulate iIn context and +to make the discussion of the
relationship of Il measures to both memory variables and academic
performance easier, the correlation matrices of the three 10

groups will be presented in full:

Table 8.5.1

CORRELATION MATRIX FOR GROUP NV > V BY 10 CGR MORE IQ POINTS

NV 1Q vig TOT iQ J8 J8 ACAD.PERF.
NV 14 1.0000
v 1q 0.8721 1.0000
TOT IR 0.9622 0.9702 1.0000
J8 0.4818 0.5435 0.53286 1.00060
JS 0. 38698 0.3178 0.3653 0.3140 1.0000
ACAD. PERF. 0.8781 0.76841% 0.7534 0.895%8 0.2812 1.600
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vV 18
TOT 1R
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J9

ACAD. PERF.

NV 1Q
v IQ
TOT 18
J8

J8e

ACAD. PERF.
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.B.2

1

CORRELATION MATRIX FOR GROUP NV > V BY S OR FEWER 1Q POINTS

NV 1@ ViR TOT 1Q J8 - Je ACAD.PERF.

1.0000

0.9825 1.0000

0.9938 0,99858 1.0000

0.21581 0.1912 0.2108 1.0000

0.5070 0.5189 0.5117 0.1071 1.0000

0.5785 0.5848 0.5874 0.280% 0.4212 1.0000
Table 8.5.3

CORRELATION MATRIX FOR GROUP V > NV 1Q

NY 1@ vig TOT 1§ J8 J9 ACAD. PERF.
.1.0000

0.8348 1.0000

0.9811 0.8841 1.0000

0.5431 0.5280 0.5370 1.0000

0.47086 0.3484 0.41386 0.3854 1.0000

0.5019 0.3789 0.4375 0. 4968 0.6033 1.0000
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Research Postulate 2

The relationship bestween general retention ability, as measured
by Junior Aptitude Test 8 (rote memory) and 8 (associative
memory), and academic performance (as measured by examination
results) will differ significantly between those pupils who have
significant Type | discrepancies (as measured by the New South
African Group Test) and those pupils who do not have these

significant discrepancies.

Null Hypothesis 2.1

There will be no significant difference in the relationship of
rote memory {as tested Dby Junior Aptitude Test 8) and academic
performance (as measured by examination resulis?)? bstwesen those
pupils who have significant Type | discrepancies (as measured by
the New South African Group Test) and those pupils who do not

have these significant discrepanciss.

The testing of null hypothesis 2.1 will proceed in two phases.
The first phase will involve the establishing of significance
levels for +the correlation co-efficient between JAT test 8 (rote
memory score’) and academic performance in each of three 18
groups. The second phase entails the analysis of variance of the
regression co-efficients over the thres 1Q groups to determine

whether these co-efficients differ beyond chance.
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Table 8.6

COMPARISON OF CORRELATIONS BETWEEN JAT TEST 8 AND

ACADEMIC PERFORMANCE FOR THE THREE 18 GROUPINGS

Group T DF P(TAILD S/NS
NV>Y (10 DR MORE IQ) PDINTS) . 880 52 0.0000 £0,058
NV>V (% ORE FEWER 1Q PDINTS) 281 42 0.0847 >0.05
V2NV IR - . 497 38 0.0010 <0.05

From the above table it is apparent that ths high correlation of
8696 botween rote memory and academic achievement is significant

for the "NV>V (10 or meres IR points)? group.

The relatively 1low correlation of .281 for rote memory (JAT test
8 score) and academic performances in the "NV>V (9 pr fewsr 1§
points)’ group 1is not significant, although the F-ratio just

fails to reach significance at the .05 lsvel.
For the V2NV 14’ group the moderate correlation of .497 bestween
JAT +test 8 score (rote memory) and academic performance is

significant at the .05 level.

The second phase in testing null hypothesis 2.1 involves the
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analysis of wvariance of the regression cosfficients over the
above three IR groups in order +to determine whether they differ
significantly ie. whether the relationship bsiwesen JAT test 8
scores and academic performance varies significantly between the
three IQ groups:

Table 8.7

ANALYSIS OF VARIANCE OF REGRESSION CD-EFFICIENTS
FDR ROTE MEMDRY (JAT TEST 8> AND ACADEMIC PERFORMANCE

OVER THE THREE I8 GROUPS

SUM DOF SBQUARES DF MEAN SQUARE F-RATID P(TAIL) S/NS
REGRESSION 829,180 4 157.298 1.737 0.14555 >0.05
OVER GROUPS ¢
RESIDUAL ¢ 12044.0687 133 80.562
WITHIN GROUP

The F-ratio is not significant at the .05 level, therefore the

researcher failed to resjisct null hypothesis Z.1. Howsver, an
inspection of the three groups reveals a fluctuation between the
high correlation of JAT test 8 scores (rote memory) and academic
achievement for the significant discrepancy IQ group and the low
corresponding correlation in the “*NV>VIQ by 9 or fewer points’
group, which fails to reach significance. The fluctuation is
continued in the moderately significant correlation between rote
memory score (JAT test 8) and academic achievement in the V>NV

IQ group. This =alternation wiil be discussed in some detail in
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the following chapter.

Null Hypothesis 2.2

There will be no significant diffserence in the relationship of
asspciative memory f{(as tested by Junior Aptitude Test 8) and
academic performance (as measured by examination resulis) between
those puplils who have significant Type | discrepancies (as
measured by the New South African Group Tesst) and those pupils

who do not have thesse significant discrepancies.

As the testing of null hypothesis 2.2 will proeesd in the sams
way as that of null hypothesis 2.1, no further introduction to

this testing will be given.

Table 8.8
COMPARISON OF CDRRELATIONS BETWEEN JAT TEST S AND

ACADEMIC PERFORMANCE FOR THE THREE 14 GROUPINGS

Group T DF P(TAILD S/NS
NV>V (10 OR MORE IQ POINTS) .2681 52 0,05864 20,05
NV>V (5 0OR FEWER 1Q POINTS) 421 42 0.0044 <0.05
V) NV 1Q . 803 39 0.0000 <0.05

According to Table 8.8 the low correlation of .261 between JAT
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to resach significancs at the
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(associative memory score) and academic performance fails

IR points)?’ group.

.08 lsvel

1t should be notsd,

for thse

however,

just failesd to reach this significance level.

For the

correlation

*NV>V (by 9 or fswer I8 points)’

between

group

*NV>VY

(10 or more

that the F-ratio

thes modsrate .4Z21

JAT +test 9 (associative memory score) and

academic performance is significant at the

The

memory

group)

REGRESSION
OVER GROUPS

RESIDUAL
WITHIN GROUPS

moderately

(JAT test

is significant at the

high correlation

of

.05 lsvel.

Table 8.9

.05 lsvel.

.803 between associative

8 score) and academic performance ( V3NV 1§

ANALYSIS OF VARIANCE OF REGRESSION CO-EFFICIENTS FOR

ASSOCIATIVE
PERFORMANCE DVER THE THREE 18 GRDUPS

MEMORY (JAT TEST 8)

AND ACADEMIC

SUM OF SRQUARES DF MEAN SQUARE F-RATIO P(TAIL) S/NS
400.508 4 100.127 0.837 0.44488 >.05
14217.653 133 106.900
The F-ratio is not significant at the .05 1level, therefore the

researcher failed to reject null hypothesis 2.2. Inspection of
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Table 8.8 reveals that +there 1is a +irend for correlation
coefficients of JAT test 9 (associative memory score) and
academic performance to increase fairly uniformly from the*NV>y
(by 10 or more 1§ points)’through the *NV>Y (by 8 or fewer 10

points)’ to the V3NV 1Q group.

The failure to reject null hypothesis 2.1 and 2.2 suggesis that
the relationship between general retsntion ability (JAT tests 8
[rote memoryl and S [associative memoryl) and academic
performance does mnot differ significantly bestwesn the three IR

groupings.

8.4 General Retsntion Ability and I8 Groupings

Ressarch Postulate 3

General retention ability, as measured by Junior Aptituds Tests B

{rote memory?’ and 9 {associative memory?’, will differ

significantly between those pupils who have a significant Type I

discrepancy (measured by the New South African Group Test) and

those pupils who do not have this significant discrepancy.

Null Hypothesis 3.1

There will be no significant difference between the rote memory

scores {(as measured by Junior Aptitude Test 8) of those pupils



155
who have a significant Type 1 discrepancy (measured by the New

South African Group Test) and those pupils who do not have this

" discrepancy.

In order to test null hypothesis 3.1 a single-factor analysis of
yvariance was conductied on the three mean JAT test B scores (see

Table 8.1: p.139) of the IQ groupings.

TABLE 8.10

ONE-WAY ANALYSIS OF VARIANCE FOR MEAN JAT TEST 8 SCORES

SOURCE OF DF SUM OF SQUARES MEAN SQUARE F-VALUE P(TAIL)> §S/NS
VARIATION

EQUALITY OF 2 16.6414 8.3207 0.4383 0.6484 >.05
CELL MEANS

ERROR 136 2575.95634 18.89409

There was thus no significant difference between the mean JAT
test 8 scores of the three groups. The researcher failed to
reject null hypothesis 3.1. No consistent trend between the

three mean JAT Test B scores could be discerned.
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Null Hypothesis 3.2

There will be no significant difference between the associative
memory scores (as measured by Junior Aptitude Test B8) of those
pupils who have a significant Type I discrepancy (measured by ths
New South African Group Test) and thoss pupils who do not have

this significant discrepancy.

For +the testing of null hypothesis 3.2 a one-way analysis of
variance was conducted on the three mean JAT Test 89 scores (see

Table 8.1: p.143) of the IQ groupings.

Table B8.11

ONE-WAY ANALYSIS OF VARIANCE FOR MEAN JAT TEST 5 SCORES

SOURCE OF DF SUM OF SQUARES MEAN SQUARE F-VALUE P(TAIL> ©S/N5
VARIATION

EQUALITY OF 2 33.5330 16.7665 0.7643 0.46786 >.05]
CELL MEANS

ERROR . 1136 2983. 2876 21.8359

There was thus no significant difference between the mean JAT
test 9 scores of the three IQ groupings. The researcher failed
to reject null hypothesis 3.2. No consistent trend betwsen the

three mean JAT Test 9 scores could be discerned.
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Research postulate 3 cannot, then, bes supported. The levels of
general retention ability of the three I8 groupings do not differ

significantly.
8.5 Academic Performance for the thres IQ groups
Research Postulate 4

There will be a significantly lower academic performance {(as
measursad by gxamination results) for pupils who have a
significant Type | discrepancy (measured by the New South African
Group Test) in cemparison with pupils who do not have this

significant discrepancy.
Null Hypothesis 4

There will be no significant diffsronce in academic performancs
(as measured by examination results) between those pupils who
have a significant Type 1 discrepancy (measured by the New South
Afriqan Group Test) and those pupils who do not have tﬁis

significant discrepancy.

In order to test null hypothesis 4 a one-way analysis of variance
was performed for the three mean academic performance scores (see

Table 8.1: p.143) of the I{ groupings.



158

Table 8.12

ONE-WAY ANALYSIS OF VARIANCE FOR THREE MEAN ACADEMIC

PERFORMANCE SCORES

SOURCE OF DF SUM OF SQUARES MEAN SQUARE F~VALUE P(TAIL) S/NS
VARIATION .

EQUALITY OF 2 245.8301 122.9150 0.88629%9 0.3844 >.058
CELL MEANS

ERROR 136 17360.8358 127.6832

The present investigator thus failed to reject null hypothesis 4,

It can thus be stated that there is

between the mean acadenmic

groupings.

performance

no significant diffsrence

scores

of

the

three

I
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CHAPTER 8
DISCUSSION
9.1 Introduction

The present research into the relationship of general retention
ability to significant non-Verbal/Verbal I discrepancies on the
New South African Group Test (NSAGT) takes place against the
background of debate concerning both the conceptual and factorial
validity of the division of the NSAGT into non-Verbal and Verbal

scales (see chaptsr 6: p.ED).

The current study has attempted to determine whether there is a
differential relationship between general retention ability and
academic performance for those pupils with significant fype i

discrepancies on the NSAGT and those pupils without sueh
significant discrepancies. In addition, thes present investigation
has examined the level of general retention ability of the pupils
with and without these significant discrepancies. Finally, the
current research sought to test Robbertse’s (188682) finding that
those pupils who had a Type | discrepancy of 10 points or more
had a lower level of academic performance when compared with
those pupils who had a significant Type 2 discrepancy or who

showed no significant discrepancy.
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The results of the present study must be interpreted cautiously,
as the population which wvas used had very specific
characteristics. | All subjects were standard seven males who
spoke English as their home language and came from middle to
upper-middle-class socio-sconomic backgrounds. Their mean total
10 score of 114 1is considerably higher than that found by wvan
Eeden and Grobbelaar (1867) who, working with a similar age
group to that used in the present study, found that the mean
total 1Q score for English boys was 105.8. Since their study was
based on the standardization sample of the NSAGT (senior series),
their mean total 1Q score can be taken as more representative of

the general population.

As such, then, the population used in the present study is
restricted with respect to the above subject characteristics.

Thus the results of this study cannot be generalized too broadly.
REather, the results should be viewed as suggestive and need to be
tested using a much larger sample which is more representative of
the total population. Bearing in mind these reservations, the

results of the present investigation will be discussed.

9.2 Findings

9.2.1 General Retention Ability and Academic Performance

The confirmation that both measures of general retention ability
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were significantly relatsed to academic performance over the who;e
samples {Tables 8.3 and B8.4: pp.145 and 146) was a prerequisite
for more detailed investigation in the current study. These
moderate correlations of .B28 (rote memory) and .412 (associative
memory) with academic performance could have Dbesn anticipated on
the basis of data presesnted by Verwey and Wolmarans (1880 in the
manual for the Junior Aptitude Tests. This data demonsirated
modsrate correlations botween rote memory and academic
performance as well as betitween associative memory and academic

performance over a rangse of school subjects.

Whether the moderate correlations between general retention
ability mesasures and academic performance are the result of a
third variable, such as intelligence, is an issus that will be
speculatively addressed in section 3 of this chapter (see p.174),

-

although the nature of the Pearson °r’ precludes statements about

causation.

Inspection of Table 8.2 (ses p.144) in the preceding chapter
indicates a correlation of .274 between JAT test B scores (rots
memory) and JAT test S scores (associative memory), suggesting
that for the sample as a whole these two variables are not even
moderately correlated and casting soms doubt on +the pressnt
gxperimenti’s employment of them {(on the basis of Hakstian and
Cattell’s (1978) work) as synonymous measures of ‘goodness of

retention’, differing only in terms of the way material is
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committed to memory.

While the finding.that level of general retention ability did not
differ significantly between the three groups contradicted the
expectation, expressed in chapter 8, that a deficit in general
retention ability could be a factor 1in the weaker academic
performance of Type 1 discrepancy pupils, the possible

differential smplovment of rote and associative memories in the

three groups proved to be of interest.

8.2.2 Rote Memory Ability and Academic Performance over the

three I8 groups

Although the analysis of variance tabulated in Table 8.7 {(see
p-1581) showed there was noit a significant difference over the
three 10 groupings in the relationship of rote memory (JAT test 8
sgore? ito academic performance, marked intra-group trends were
observed. Thus the high correlation of .696 between rote memory
and acadenic performance for the significant Type 1 discrepancy
group is significant at the .05 level. In contrast {see Table
B.B: p.1502, the corresponding co-efficient in the "NV>V IQ by B

or fewer IR points® group is only .281 and just fails to reach

pd e
]

the .05 significance level.

The correlation co-efficient of . 497 beiween rote memory score

{JAT test 8) and academic performance for the “V2NV IQ° group
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reflects a moderate relationship, one which is significant at the

.05 level {(see Table 8.6: p.150).

The question +to be answered, gquite obviously, is: “What factors
contribute to these intra-group 1ftrends in +ths reiationship of
rois memory scors to academic achisvement over the thrse groups?’
Logically, these trends cannot simply bs gexplained as
gxperimental artifacts, hy-products of the fact that rote memory
has a higher correlation with Vsrbal +than with non-Verbal
intelligence and that the three groups differ on mean Verbal 10§

SCOTres.,.

If this were the reason, then one would expsct that as msan
Verbal IQ increased from ths first group through to the third,
the correlation between rote memory ECOTes and acadsemic
performance wouid iﬁcrease, as Verbal Il has a higher predictive
validity than non-Verbal I8 f{for sascademic performance (Eysenck,

1879). This is not the case.

One possible sexplanation for the high corrslation bstween rote
memofy score and academic performance in the significant Type 1
discrepancy group is partially based on Kruger’s (1867) assertion
that a depressed Verbal I8 score (relative to non-Verbal I1Q)
indicates a relative failure to move from the concrete to the

abstract.
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1f Kruger’s assertion 1is accepted, then it is reasonable to
surmise that those pupils witih the depresssed Verbal IQ, such as
those in the significant Type | discrepancy group, may make more
use of a concrete lsarning stirategy, such =5 rots memory, which
Jensen (1874: p.BB) defines as:
.»»the capacity to register and reirisves information
with fidelity... characterized gssentially by a
relative lack of itransformation, conceptual coding, or
other mental manipulation intervening between

information input and putput {pressnit writer’s
emphasis).

This is an alternative sxplanation to the one proffered later on

in this section where the suggestion 1is made that rots memory
might be a Level 11 ability for the significant Type I
discrepancy group owing +to the moderate correlation between
intelligence measures and rote memory ability in this group.
ﬁowever, the possibility exists that rote memory ability 1is a
genuine Level I ability, as defined above by Jensen (1874), for
the "NV> V IQ (10 or more points) ’*group and that the correlation
between I8 measures and rotie memory ability reflects the morse
intelligent pupil’s possession of a more effective (and possibly

more extensive) repertoire of non-conceptual rehsarsal skills,

such as primary rehearsal. Only further research will indicate

which of thess options is correct.

The possible differential use of rote memory relative to acadenmic

performance must be carsfully distinguished from ths overall
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level of rote memory ability possessed by the three groups.
Table 8.10 of the previous chapter (see p.155) 1indicates that
thére is no significant difference beiwsen the three groups in
rotes memory ability, Nor ars ths mesan academic performance
scores of the threse groups significantly diffesrent {(see Tabls
B.12: p.158), However, ths high and significant correlation
between rots "memory score and academic performance would suggest
that, in comparison with +the othsr two groups, the significant
Type 1 discrepancy pupils tend +o smploy rots memory more in

their achisvement of acadsmic results.

Considering the previous research indicating that pupils with
Verbal IRs significantiy lower than their non-Verbal I1Q achieve
poorer academic results than those without such 2 significant
discrepancy or those with significant Type 2 discrepancies (eg.
Gundersen and Feldi, 1860; Robbertse, 198Z; Whittingtcn, 19887,
it is plausibls to argus that with a2 moderately high mean total
iQ score of 114 (not significantly differsnt from +the msans of

the other two groups) the significant Type 1 discrepancy group in

the present study have compensated for relétively inferior Verbal

IR abilities through the use of rote memory.

However, there does not seem to bs a pattern to the fluctuation
of rote memory’s correlation with academic performance over the
three groups. Here Jensen’s (18982: pp.870-871) modification of

his sarlisr views regarding the status of the Mm (Meaningful
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Memory) primary is helpful.
Moresover, mnone of +the Mm tests is really typical of
Level | in terms of its core definition but are more
typical of thoss itests used in past studies that sither
behaved as Lesvel I1 with respect to SES (and race) or

were ambiguous, shifting in charactieristics depending
on the age of +the subjscis...

The phenomenon of +the Mm test (rote memory) shifting 1in
characteristics from a Lsvsl 1 to a Level IL test could in the
present study be a function of +the relative balance of menial
abilities (non-Verbal and Verbal?), rather than age, as Jensen

(1982) suggests for the studies which he reviewsd.

One way of ascertaining whether rote memory is shiftingAfrom a
Level 1 1o a Level ITI ability, depending on the IQ grouping, is
to examine the relationship between rote memory score and the
three I measures (non-Verbai 18, Verbal 1IQ and total IR) for
gach of the groups. This will give an indication of the extent
to which JAT test 8 (rote memory) scores are indepsndent of IQ

and therefore are typical of Level 1 abilities.

For fhe *NV>VIQ (by 10 or more points)’ group the three measurses
of IQ correlate moderately and significantly (see Appendix A,
Table i) with the rote wmemory scores. This {finding is not
compatible with the argument in chapter 6 and in the present
chapter that rote memory, as an indication of simple retention,

should be relatively independent of both fiuid and crystallized
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intelligence.

The fact that both the non-Verbal (fluid? and Verbal
{crystallized) scales of the NSAGT load heavily on the “g’ factor
(Batt, 1988; Cudseck and Claassen, 1883) would sesm fo indicate
that for this large-discrepancy group rote memory is not a simple
retention skill but that it involves reasoning and concepiual
strategies. This may explain why the correlation between rote
memory ability and academic performancs for this large-
discrepancy group is so high. If rote memory ability is regarded
as a Level IT ability for this group, then acadsmic performancs
and rote memory ability should correlate as both employ
conceptual skills. Rephrased, it appears that for the significant
Type 1 discrepancy group rote memory ability (JAT test 8B score)
is not independent of intelligence but varies with it. However,
the alternative gexplanation for the correlation befween
iﬁtelligence measures and roie memory ability, given earlier on

in this section, should be borne in mind.

In contrast, in the "NV>VIQ (by 9 or fewer points)’ group none of
the iow correlations between the three IQ measures and mean rote
memory score (JAT test 8) reached significance at the .05 lsvel
(see Appendix A, Table ii). Thus it appears that for this group
rote memory is more independent of 13 and may act more like a
Level 1 ability where transformation between input and output is

minimal.
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If this is so, then the low, non-significant relationship bstwesn
rote memory (JAT test 8 scors) and acadesmic performances in this
group is more comprehensible as the JAT test 8 score for these
pupils does not reflect abstract or *g? abilitiss, but only
simple retention, which should have a relatively low correlation
with academic performance, as the latier involves mors than just

simpls retention and retrieval.

The picture rogarding the V2NV IR’ group is not as clear., For
this group the moderate correlations between the three IR
measures and roie memory are marginally higher than those for the
significant Type 1 discrepancy group and all are significant at

the .05 level {ses Appendix A, Table iiid.

Here, then, it would appear, as for the significant Type 1
discrepancy group, that rote memory is behaving as a Level 11
ability and varies significantly with 1Q. Another
interpretation, howsver, would be that higher measured
intelligence in the V2NV 1{Q° ¢group 1is associated with more
efficient wuse of rote memory, perhaps due to betiter non-
conceptual rehearsal strategies. The latter interpretation

reguires sxperimentation in order to verify it.

The tentative speculation about the vacillating mnature of rote

memory ability and the assertion that rote msmory oan act as a
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Level 11 ability can be put into theoretical perspective by an
appeal to an hierarchical modsl of cognitive funqtioning such as
that of Royece (1877). Royce has conceived of the gesneral
psychological functioning of +the individual in terms of six

linked subsystems, one of which is ths cognitivs hisrarchy:

4th Order . Cogmtive Type
3rd Order Perceiving
2nd Order Verbat Fluency Memory Reasoning Vusual

\

Spahal
Veshal
Comprehension Sgannmg
) {Ss}
induttion Spontaneous Seatal Flexitnhty Speed ol
Sensitivily Onginality / Word Eapressional  Asseciative 1 Flexininy Relanions ot Closuie Closure
10 Problems fto)] Fluency | Fluency Memoty - Deduction 1%} S ch 1Cs)
{Sep) W} {Fe) {Ma} D)
1st Order Semantic Ieational  Asspcsationat Memory Visual- Fagural Adaptive
Redetimtion  Fluency Fluency Span Syllogntic wation Flexabulay
iRe) {Xs) {Fa) Ms) Ressomng Vi) {Kat
Ry

Fig. 9.1, The hierarchical structure of fhe cognitive system
(From ’Genetics, environment and intelligence’ by A. Dliverio

{(ed.), 1877: p.244).

This scheme indicates seven “1st order’ abilities (defined by
tests) which are similar to Thurstone’s “primary abilities?,

Although roie memory 1is not indicatsd as such it would, in terms
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of Jensen’s definitions, 2ither be situated at the “1st order’ as
a Level 1 ability or at the second order as a Level 11 ability
which interacts #ith higher order abilities such as “symbolizing’

and “conceptualizing’.

In essence some individuals may have cognitive profiles (of which
ths non-Verbal/Verbal balance is an aspectl) in which the
abilities demonstrated on such a rote memory test would
partially bs the sxpression of abstiract higher-order factors such
as “symbolizing® and “concepiualizing®. For other individuals
these higher-order abstiract abilities may play a minor rdle in

the skillis tested in the rote memory test.

9.2.3 Associative Memory Ability and Academic Performance over

the three I0Q groups

fuds

Bne of the salient features of ithis invsstiigation is tithse
observation that while both rote memory (JAT test 82 and
associative memory {JAT test 93 scores have fairly similar
gorrelations with I8 measures and academic performance for the
complete sample {see Tables B.Z: p.1443, they vary in thess
. relationships within the three 1§ groupings (see Table 8.5 (a),
(b) and  (c): pp 147 and 148). This wvariation is obviously
associated with the low correlation (.274 - see Table 8.2:

P.144), mentioned earlier in this chapter, between the two memory

mzasures over the whole sample.
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Thus while the relationship of the associative memory scores (JAT
test 8) to academic performance does not differ significantly
gpver the thres IR groupings (see Table 8.9: p.18B3), there 1is a
strong trend for the correlation between associative memory and
academic psrformance to increase from the °“NV>VIQ (10 or more
points)’ through the *NV>VIQ (D or fewser IQ points)® to ths V3NV
I° group. This increase is not a function of the increase in
mean Verbal IQ as associative memory has its Ipading on fluid

intelligence (Hakstian and Cattell, 1878).

In the significant Type 1 discrepancy group while +the high
correlation between rote memory score (JAT test 8) and academic
performance was significant, the 1low corrsiation of associative
memory (JAT +test 9 score) and academic performance just fails to
reach significance'at the .05 level (sgee Tables 8.8 and 8.8:
pp. 150 and 18Z), This would ssem to suggest a diffesrential
pattern in the type of memory associated with academic

performance.

The éattern is reversed in the “NV>VI{ (9 or fewer points)’ group
where rote memory score’s low correlation with academic
performance is not significant whils associative memory’s
correlation with academic performance is significant (see Tables
8.6 and 8.8: pp. 150 and 152). For this group associative memory

would appear to be the more imporiant stirategy used in learning.
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For the VONV IR group both types of memory score are
significantly and moderately correlated with academic performance

(see Tables B.6 and 8.8: pp. 150 and 152).

The pattern of differential memory employment in the first two
groups cannot simply be explained on the basis of the non-
Y¥erbal/Verbal 18 balance of the groups. As mentioned sarlier, #s
‘the VIQ component increases we would sxpect rois mesmory {(JAT test
8) score, not associative memory score (JAT test 8), to becomne
more dominani, as rote memory 1is correlated wmorse highly with
Verbal I14. Perhaps +the cbservation made by Drewnowskil (1980),
alluded to in chapter 5 (p.886), might be helpful in understanding

this apparent paradox.

Drewnowski made the ' point t1hat even simple memory span iasks
involve the ordering of attributes by the subjects. This
“prdering of attributes’ relates io the “encoding specgificiiy’
proposed by Craik and Lockhart (18723 {see chapter 5: p.8B)
whereby the amount of intellectual effort invested in processing
information is refiected in the durability of the memory code
established, as well as in the availabiiity of the information

for retrieval.

-According to Montague, Adams and Kiess {19668) associative
learning of paired nonsense syllables does involve differential

involvement of intellisctual effort of a wverbal nature. Thus



173
these researchers found that subjects who used verbal mediators
in learning pairs of nonsense syllables retained and retrieved
these pairs bettei than did those subjecis who didn’t make use of
verbal mediators. Their conclusion was that the elaboration
involved in the use of verbal mediators facilitastied transfer of
information to long-term memory. In addition, they found that
the more nonsense syllabies resembled meaningful words, ths
greater the tendency for verbal mediators to be introduced and

the besiter Isarning itook place,

These findings are of particular appiicability to the Isarning of
the word pairs in the first hailf of JAT isst 8. Here =3 fzmiliar
word is paired with a “fereign® word, making the likelihéod of
the use of verbal msdiators high, as the first word in thes pair
is certainly “meaningful’ and the second word is not difficult to
endow with meaning. Thus the increase in the correlation of
associative memory score and academic performance with increasing
Verbal I over the thrse groups might be a refisciion of thes uss
cf wverbal strategy (verbal mediators). However, it is unlikely
that this line of reasoning applies to the second section of JAT
test B where an unknown symbol, often resembling a geometric
design, is to be linked up to a capital letter.

The reasoning in the previous paragraph 1is strengthened when it
is observed that unlike the case for JAT test B, associative

memery scores are consistently moderately and significantly (see

Appendix B, Tables i-iii) related to the three IQ measures over
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all groups. This would ssem to suggest that for these three
groups associative memor} is acting as . a Level IT ability and
varises with intelligence, the same kind of postulate suggested in

the preceding paragraph.
8.3 1IQ measures and Academic Psrformance

No research postulate was formulated concerning the relationship
between IQ measures and academic performance over the three
groups. While both mean total If and mean academic performance
were not significantly different between the groups, a
discernible trend between IQ measures (non-VYerbal, Verbal and
total 1Q) and academic performance was apparent over the three
groups. Thus an ANOVA was run on the latter relationships and

Appendix C tabulates the results.

The inter-group differences in the reiationship of total I§ and
academic performance just failed to reach significance at the .05
level (see Appendix € Table vi), However, the relationship
between non-Verbal 19 and academic performance differed
significantly over the three groups (seé Appendix C Table ii) as
did that betwsen Verbal 1§ and academic performance {(See Appendix

C Tabhles iv).

Thus, while all the I§ measurss were significantly reliated to

academic performance in sach of the three groups (see Appendix C,
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Tables i,1iii and v), the between-group differences in these
relationships were significant for non-Verbal I and Verbal IQ,
and nearly significant for total IQ {see Appendix C, Table§ ii,

iv and vi).

There is a strong trend for ihs correlations bestwesn thes thres 14
measurss and acadeﬁic performance to decrease from the ‘NV>V IQ
(10 or more points?’ though the “NV>V I (B or fswer 14 points)’
to the V3NV 1§ ¢group’. This is particularly noticeable for
Verbal IQ’s correlation with academic psrformance which decreased
to the extent that in the third group i1t is lowsr than the
correlation of non-Verbal IR with academic performancs. Quite
obviously these tirends cannot simply be a function of the
grouping principle for the thres groups a5 boith non-Verbal and

Verbal I§ are involved in this tendency.

From one perspective these tfends can be intsrpreted as
suggesting that the predictive wvalidity of 14 measures for
academic performance. decreases over the three groups, a finding
which runs counter to previous research (s.g. Robbertse, 1962;
van .Eeden and Grobbelaar, 1867). Predictive wvalidity is a
relevant concept here because the 1Q measures were taken 2 months

before ths examinations.

From another perspective, it appears that for the *NV>V 1Q (10 or

more points)’ group IQ measures explain more of the variance in
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academic performance than for the other two groups. This point
of view may be helpful in trying to make sense of the fact that
academic performaﬁce for the "NV>V IQ (10 or more points)’ group
is on'a par with that of the other two groups, a finding running
counter to . most of %the research conductsd in the area {=.g.

Gunderson and Feldt, 1860; Whittington, 1888).

Perhaps the reason for the egual scsdemic achisvement of iths
significant Type || discrepancy group lies in their compensation
for a ‘“depressed’ Verbal I8 through the uss of rote-memory
straisgies. This was discussed in section 2.2 (see p- 164> of the
present chapter and ithes obssrvation mads that ths group’s =san
14, relatively high when compared with the normal population,
could have led to this compensatory straitsgy. Indeed. =25 is
pointed cut in the same section, for the *NV>V I§° (10 or more
points? group the +{hree I8 wm@measurss arg moderately and
consistently correlated with rete memory scores, which in turn
have the highest correlation with zcademic performance of any of

the groups.

The decreasing efficiency of the I} measures as predictors of
academic performance over the three groups suggests that

increasingly in the "HNV>VIR® {8 or fewer poinis?® and “YiNY

™

gr
groups other factors, presumably non-intellective, play a rfoie in

academic achievement.
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8.4 Conclusion and Recommendations

Since it was found in the present research that significant non-
Verbal/Verbal IQ discrepancies of Type 1 naturs do not have
significantly weaker academic psrformance as a correlate, the

guestion arises as to the relevance of such discrepancies at all.

Here a8 few points must be madse. Firstly, such discrepanciss do
appear, on the basis of thes pressent investigation’s findings, to
indicate appreciably different methods of committing material to
memory. Ons arsa of ressarch which dessesrves furthsr attention is
whether the significant Type 11 discrepancy group’s compensation
by the use of rote memory will enable ithem to continue to achieve
academically on a par with other pupils who do not have
significant Type | discrepanciss, especially as the material to
be committed to memory becomes more abstract and greater in

volume with the pupil’s progress through thes secondary school,

Ideally, an sxperiment similar to the present one, but involving
a far more heterogeneous population and larger numbers, should be
condﬁcted using pupils when they are, for sxample, in standard 7
and then later when they are in standard 8, Such an experiment
might clarify whether rots memory decreases in efficiency as a

compensatory mechanism as the higher standards are reached.

Secondly, the present experiment involved a small, relatively
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homogensous population. The wuse of a more heterogeneous
population would presumably result in more normal IQ means fﬁr
the wvarious groups and it would then be anticipated that the
*NV>VIQ? (by 10 or more points)? group wouid not be able to
compensate for their relatively lower Verbal ability by using
their general intellectual abilities or by using a greaier

repertoire of non-conceptual rote memory skills.

Further experimentation in the direction of the present study is
essential as, if it 1is established that rote memory no longer
acts as a compensatory learning strategy for pupils with
significant Type ! discrepancies when the senior standards of the
secondary school are reached, this will be valuable information

for teacher counsellors and other schoocl personnel.

This in}ormation might prevent crucial decisions being made on
"the basis of what appears to be satisfactory academic performance
in standards 6 and 7. Thus the r8le of rote memory in such
academic performance should be assessed before sncouraging the
ﬁupi] to take highly abstract subjects which demand far more than

memorisation ability.

Future research should c¢oncentirats on wheither pupils with
significant Type 1 discrepancies are utilising learning
strategies which become increasingly inappropriats and

ineffectual as the pupil progresses in the secondary school.
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This might enable early identification of such pupils on the
basis of 1Q discrepancy so thait +they might be taught to use

alternative methods.

Thg present study utilissed a 10-point discrespancy bestwesn non-
Verbal and Verbal IQ as the minimum significant difference. This
was chosen on the basis of +the studies of Robberise (1862),
Kruger (1972) and van der Merwe (1878). However, statistically,
10 points is not a significant discrepancy, as was discussed in
chapter 7 (see p.108). Thus it is possible that, statistically
speaking, the three groups ars actually noit distinct as regards
NV/V IQ discrepancy, although the trends and differsnces observed
render this possibility unlikely. Subsegquenit research which usses
sitatistically significant NV/V IQ differences and which includes
a significant Type 2 discrepancy group might well find that the

strong irends reported in this research reach significance.

The limitations of +the population wused in the presenit study
{discussed wearlier on in this chapter) preclude any definite
statement being made about the value of ths non-Vsrbal and Verbal
distinction on the NSAGT. Howsver, from a theoretical point of
view (see chapter 6: p.899) the validity of +this distinction has
been gquestioned. it may be conjectured that if there was less
confounding of Verbal items on some of the ‘“non-Verbal’ tests of
the NSAGT, the resulits of the present research would have been

different 1inasmuch as trends might have become significant
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differences.

As regards the Junior Aptitude Tests 8 (rote memory) and 9
(associative memory), more substantial observations and
recommendations c¢an be made. The’present study has suggested
that the blanket definition of rote memory ability, measured by
test 8 of the JAT, as a simple measure of retention (Verwey and
Wolmarans, 1880) needs to be guestioned. It appears that rote
memory, as measured by JAT test 8, varies between being a Level |
and a Level III ability, this variation guite possibly depending

on the non-Verbal/Verbal IR balance of the pupil.

The definition of associative memory, as measured by JAT test 9,
as a simple retention ability also deserves closs examination.
All 1Q measures were moderately and significantly correlated with
JAT test 8 (associative memory)' 5CUTSS5, indicating that
associative memory, as measured by JAT test 8, is not a Level 1
ability but a Level IT ability, involving transformation of ifhe
- griginal input. The possible roie of verbal mediators in this
transformation was discussed in the previous section as being a
possible explanation for the correlation between 14 measures and

JAT test 3 scores.

The identificaticon of rote memory ability {JAT test B score) and
asspciative memory ability (JAT +test 8@ score) as measures of

simple retention ability whigh only diffsr in terms of the method
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used to commit material to memory, needs to be re-examined as the

present research yielded low correlations bestween the two.

A further area for future consideration involves the differenti=al
effect of interference on the. learning for JAT tests 8 and 8.
After test 8 (rote memory) has been learned another test, albeit
one of dissimilar content (three-dimensional spatial ability), is
interposed before the material of test 8 is tested. Here, then,
the possible effects of retroactive interference must be
considered whereas for JAT +test 8 material (associative memory)
testing takes place immediately after sach section is learned.
Thus for JAT test © +the chance of interference occurring is
negligible. The testing of +the material of JAT test B (rote
memory? thus approximates the school learning situation more
closely inasmuch as material/learning experiences are interposed

between the original learning and the testing.

The method of testing for both JAT +tests 8 and 8 involves
recognition, using a multiple-choice format. Travers (1582
draws attention to thé finding that recognition involves a
perceptual analysis of presented material and then.a comparison
of that material to what is stored in memory. He adds that
recognition may take place on the basis of very fragmentary
information whereas recall requires detailed information to have
been stored in memory. Thus recall is a far more difficult

process than recognition and requires a more complete retention.
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On the basis of Craik and Lockhart’s (1972) “levels of
processing’ model recall wduld reguire ithe processing of more

levels or attribufes of the material than recoegnition.

Howevsr, school ssxaminations, although they do have sections
which use the multiple-choice formai, opsrate largeliy on rsecall.
Thus both JAT i{est 8 and 89 have limited application to the school
situation. This limitation is obvipously associated with the fact
that the Junior Aptitude Test is a group test and cannoct test
recall {(as opposed to recognitionl). It would appear t{that other
memory tests are reguired, tests wﬁich would test recall of

material which could be concepiually grouped..

Although such tests would, in =ali likelihoocd, reflect the
intellectual ability of the tesiee, they couid, in comparison
with the testee’s 1§ score, isclate instances where the testee
has the intellectual ability to organize maisria! inio conceptual
groupings, but Jacks the familiarity with conceptual grouping and
rehearsal skills. As a number of researchers {e.g. Bower, 1388;
Byrd and Gholson, 1885) have ghown, rehearsal strategies can be

taught.

Clearly, as Thursione subsequently realized. rote memory and

0

associative memory abhilities are more ceomplex than the relatively
independent primary memory ability which he initially posited in

1838 (Visser ang Jenks, 1879). Jensen {1882) has commented that
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very few .studies have succeeded in isolating a memory factor
wﬁich is independént of "g’. Howsver, ths trends obssrved in ths
pressnt stuﬁy would s8em to suggest that further research is
required into the relationship of memory and acsdemic performancs
for children with different cognitive profiles. The present
study suggests that such ressarch could yield information upon
which sducationalists might base differential teaching

stratsgiss.
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APPENDIX A
TABLE i

CORRELATIONS BETWEEN 1 MEASURES AND JAT TEST 8 SCORES {(ROTE
MEMORY ABILITY): GROUP °NV>VIQ (10 OR MORE POINTS)’

ROTE MEMORY SCORE DF P(TAIL) S/NS
(JAT TEST B2

NON-VERBAL 1§ . 482 52 0.0002 <0.05

VERBAL IfQ .544 B2 0.0000 <0.05

TOTAL 1R .B33 52 €. 0000 <0.05
TABLE ii

- CORRELATIONS BETWEEN IQ MEASURES AND JAT TEST 8 SCORES (ROTE
MEMCRY ABILITY)>: GROUP *NV>VIQ (9 OR FEWER POINTS)?

ROTE MEMORY SCORE DF P(TAIL) S/NS‘
(JAT TEST 8)

NON-VERBAL 1Q .215 42 0.1608 >0.05
VERBAL 1Q .191 42 0.2138 >0, 05

TOTAL 18 211 42 0.1701 >0.,05




NON-VERBAL 18
VERBAL IR

TOTAL 14

TABLE iii

CORRELATIONS BETWEEN 1§ MEASURES AND JAT TEST 8 SCORES (ROTE

MEMORY ABILITY): GROUP “VZNVIQ®

ROTE MEMORY SCORE DF P(TAIL) S/NS
(JAT TEST 82
.543 38 0.0002 <0.05
.DZ28 38 0. 0004 <0.05
5837 39 £.0003 <0.05




NON-VERBAL 1@
VERBAL 1Q

TOTAL 14

NON-VERBAL 1Q
VERBAL 1Q

TOTAL 1@

APPENDIX B

TABLE 1

CORRELATIONS BETWEEN IR MEASURES AND JAT TEST 9 SCORES
(ASSOCIATIVE MEMORY ABILITY): GROUP °“NV>VIL®{10 DR MORE

PDINTS)?

ASSOCIATIVE MEMORY SCORE DF P({TAIL)> S/NS
(JAT TEST 9>
. 397 52 0.0030 <0.05
.318 52 0,0192 <D, 05
. 385 52 0.0066 <0.05
TABLE ii
CORRELATIONS BETWEEN 1Q MEASURES AND JAT TEST 9 SCORES
{ASSOCIATIVE MEMORY ABILITY): GROUP °NV>VIR’ (9 OR FEWER
POINTS)”
ASSOCIATIVE MEMORY SCORE DF P(TAIL) S/NS
(JAT TEST 9) ‘
.507 42 0.0004 <0.05
.519 4z 0.0003 <0, 08
.512 42 0.0004 <0.05




NON-VERBAL IQ
VERBAL 1IQ

TOTAL 1Q

TABLE iii

CORRELATIONS BETWEEN 1§ MEASURES AND JAT TEST 8 SCORES

(ASSOCIATIVE MEMORY ABILITY)>: GROUP “VJNVIQ’

ASSOCIATIVE MEMORY SCORE DF P(TAIL) S/NS
(JAT TEST B9)
471 39 0.0019 <0.05
. 348 38 0.02586 <0.05
<414 38 0.0072 <0.05




APPENDIX C

TABLE 1

COMPARISON OF CORRELATIONS BETWEEN NON-VERBAL IQ AND ACADEMIC
PERFORMANCE FOR THE THREE 1§ GROUPINGS :

GROUP T DF P S/NS
NV>V (10 OR MORE IQ POINTS) .8678 b2 0, 00060 £.08
NV>V (2 DR FEWER 1@ POINTS) .578 42 0.0000 <.05
V2NVIQ .502 32 €.0008 <.05

TABLE ii

ANALYSIS OF VARIANCE OF REGRESSION CO-EFFICIENTS FOR NON-VERBAL
I8 AND ACADEMIC PERFORMANCE OVER THE THREE I8 GROUPS

SUM DOF SQUARES DF MEAN SQUARE F-RATIO P(TAIL) S/NS
REGRESS10ON 1682, 262 4 420.565 5.081 0.00075 <0.0B8
OVER GROUPS
RESIDUAL 10886.183 133 82.803
WITHIN GROUPS
TABLE iii

COMPARISON OF CORRELATIONS BETWEEN VERBAL 18 AND ACADEMIC
PERFORMANCE FOR THE THREE IQ GROUPINGS

GROUP T DF P S/NS
NV>V (10 OR MORE 1Q POINTS) . 784 52 0.0000 <.05
NV>V (8 OR FEWER IQ POINTS) . 585 42 0.0000 <.05

VENVIRQ . 378 38 0.0148 <.05




TABLE iv

ANALYSIS OF VARIANCE OF REGRESSION CO-EFFICIENTS FOR VERBAL
18 AND ACADEMIC PERFDRMANCE OVER THE THREE Il GROUPS

‘ SUM OF SQUARES DF MEAN SQUARE F-RATID P(TAIL)> §S/NB

REGRESS 10N 1079,9839 4 269,985 3.414 0.0108Z <0,05
OVER GROUPS

RES1DUAL 10518.516 133 73.087
WITHIN GROUPS

TABLE v

COMPARISON OF CORRELATIONS BETWEEN TOTAL IQ AND ACADEMIC
PERFORMANCE FOR THE THREE 18 GROUPINGS

GROUP T DF P ’ S/N5S

NV>Y (10 OR MORE 14 POINTS) . 753 52 0.0000 <.08

NV>V (8 OR FEWER IQ PDINTS) . 587 42 0.0000 <.08

VZNVIR . 438 39 0.0042 <.058
TABLE vi

ANALYSIS DF VARIANCE OF REGRESSION CO-EFFICIENTS FOR TOTAL
IQ@ AND ACADEMIC PERFORMANCE OVER THE THREE 1§ GROUPS

S5UM DF SRUARES DF MEAN SQUARE F-RATIO P(TAIL) S/NS

REGRESSION 737.142 4 184,285 2.357 0.05683 >0.05
OVER GROUPS

RESITDUAL 10388.514 133 78.184
WITHIN GROUPS




