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ABSTRACT

The present siude Set out to try and identify those students w.» have the
academic resou.ces *o succeed at university. It was proposed thst the
search for alternative predictors of academic succass other than school
matriculation results could best be facilitated by using a qualitative
method of classifying student learning strateg.es within a learning

processing paradigm.

"he learning processing paradigm stands in direct opposition to
traditional and culture-fair approachus to intelligence testing. The
traditional approaches both explicitly and implicitly adopt a static view
of intellig~nce, whereas the learning processing paradigm stresses the
modifiability of student learning strategies and consequert performance.
Current research trends in tertiary academic prediction hav> generally
produced disappointing results and this is attributed to the fact that
most of the research is predicated on the model of traditional
intelligence testing. Current research has indicated that school results
remain the best single predictor of academic success. The information
processing paradigm stands in opposition to these approaches to prediction
in that these measures are usually an indication of manifest performance
(Products of Knowledge) which do not alert us to the processes involvea in

the acquisition of knowledge (Process).

A sample of advantaged students in the Faculty of Arts were tested at the
beginning of the academic year on a test of intellectual functl.oning and a

iearning strategies text. The test of intellectuai functioning was found

rm————



to be an invalid predictor of university success, and matric results were
found to exp.ain only a small percentage of the variance in academic

success. The classification of student learaing strategies was found tec be
significantly related to measures of academic success up to thr end of the

second year of uriversity study.

The results thus successfully extend the learning processing paradigm into
the realm of tertiary academic prediction. In addition, the results
provide a strong critique of traditional intelligence testing and terctiary

academic prediction.

Finally it was shown that learning strategies can contribute to an
urderstanding of the constituents of success while simultaneocusly
establishing predictive validity. Thus allowing selection, remediation and
teaching to be on a convinuum cather than existing as three separate and

discrete categories.
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GLOSSARY QF TERMS

The effects of a society structured by apartheid have brcught abou: terms
which ave not universal. The use of certain terms in this study which

might not have universal application will be defined below.

1. Black students: Tnis relates to all students who are classified within

South Africa as either African, Indian or Coloured.

2. Advantaged studepts: This relates +o all white students in South
Africa as well as those black students who have attended private

school

3. Disadvantaged students: This refers to all students who have

matriculated from black schools :n the country.




CHAPTER 1

The aim of the present study is to examine the relationship between
learning strategies and university performance. Traditional attempts at
predicting university success from intelligence and aptitude tests have
not met wich much success. (Dalcon, 1976; Hartman & Bell, 1978; Houston
1983; Slazk & Porter, 1980). In addition, the single best predictor
worldwide of academic sucess is that of school results, but problems have
neen experienced in the lower ranges of this measure to reliably predict
tertiary academic success (Entwistle, N., Percy, K.A., & Nisbet, J.
(1977). In the South African context school rasults have found not to be
predictors of tertiary academic success for riack students (Shochet,
1936). There is thus general consensus that alternative predicters need to

be found to enhance the reliability of selection procedures.

The present study proposes tat a new approach te selection based on tne
underlying strategies intrinsic to the process of learning is needed in
order that selection be more rigorous and that those with the potential to

succeed with intervention from university educators, are not excluded.

The focus of selection would then not merely be a method of exclusicn but
ra' .er an understanding of the processes underlying successful learning.

The examination of these processes wauld enhance deficit ifdentification




and point to subsequent intervention throusn student academic support

programmes.

1.1 THE CONTEXT OF ACADEMIC PREDICTION

The focus of this chapter is to critically examine historic and current
approaches to prediction of tertiary academic success. Research in this
area can be broadly categorized intc threes ma“ r areas. The first aspproach
encompasses the area of traditional intelligence testing. The assimption
underlying this approach is that there is a fundamental relationship
between intelligence (as tested by tre tests) and academic performance.
This approach has also been instrumental in the development of aptitude
testing in the celecticn of students. The second approach focuses on the
manifest performance level of students applying for university admission.
The prime thrust of this approach has been to examine the relationship
between school results and university poerformance. The third approach to
prediction has as its main concern the examination of the cognitive
processes underlying studying and learning iand the relationship of these
processes to academic performance. It is to this approach that the present

study aligns itself,

This chapter will deal with traditional approaches to intelligence and
intelligence testing as well as attempts at ‘culture-free’ testing. The
relationship and implications of these approaches to tertiary academic

prediction will also be discussed.

The high failure rate of first year university studeuts has long been a

concern of educationalists and university administrators.



This concern was highlighted by the South African Committee of University

Principals in 1978.

Tertiary academic prediction studies have mostly focused on the use of
traditional psychometric procedures. These studies usually attempt to
predict university success with measures of ’intelligence’. Generally
these studies have met with little success. {( Dalton, 1976; Evans and
Waites, 1981; McDonnell, 1975; Shochet, 1986; Slack & Porter, 1980).
However, the need tc¢ find rigorous selecticn criteria has ensured the
continuation of these studies as more and more people compete for places
at university. In order to eramine why attempts at relating intelligence
zo tertiary academic success have not been particularly successful, ir is
necessary to examine the history of the concept ¢f intelligence. In
addition, the present stuay proposes a new methodological paradigm which
is a departure from the above in terms of examining indicators of tertiary

academic suncess.

1.2 INTELLIGENCE AND INDIVIDUAL DIEFERENCES

Notions of intelligence have essentially been informed by two major
approaches, namely the geneticists and the environmentalists. Although
there are theorists today who argue e¢gainst this pol:risation (Anastasi,
1976; Sattler, 1974), calling rather for an interactionist position, in
terms of the present study it is crucial to examine the debates set
forwarl by these approaches as they remain tha most important influences
gpon current ideas of intelligence: furthermore both approaches inform the

interactionist’es position in varying degrees .
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1.2.1 IHE GENETIC ROSITION

Traditional notions of intelligjence originated in the early 19th Century
with the work of Galton, Pearson and Cattel (Sattler, 1982). rhe notion of
a general intellective factor 'g’ was most actively propounded through the
work of Spearman (1863-1945), (Cited in Verron 1979). The notion of ‘g’ is
basically a statistical conztruct which explains the co-variation between
test scoves. Spearman proposed a genetically based twe factor interactive
theory of intelligence to explain the intercorrelations betieen ygroup

intelligence tests (Sattler, 1982).

His view was that a general facztor 'g” (which was genetically inherited)
and a factor specific to the test accounted for performance on
intelligence tests. Thus abilities as tested by different tests (for
example, memory, vocabulary,etc) were functions of a general ’g’ loading
and another specitfic factor. He argued that the various sub-tests which
collectively made up IQ tests would contain differinc levels of
’g’loadings. The combined effect, however, would reveal & gooa estimate of
‘g’ as the specialised factors would cancel each other out and the
resultant aggregate would be a reasonable measure of ‘g’ comprising the IQ
score (Sattler, 1982). A consequence of this correlational view of
intelligence was that in its operalization intelligence then became what

the test measured.

Spearman thus conceptualised the ‘g’ factor as representing general mental
activity which nqg;rred throughout a variety of mental tasks; the more

’.\m . N N
*ditficult’ of which contained higher loadings of ‘g’. The essence of this

approach, which has been taken up in various guises by theorist such as




(Eysenck, 1981; Jensen, 197%9z; and Vernon, 1979 is as follows:

i) Intelligence or ‘g’ is a recognisable attribute which is responsible

for differences among people;

ii) Intelligence is essentially innate and bioclogically determined.
it remains stable throughout life and is essentially

impervious to sfforts at attempting to increase its preserce; and

iii1) Intelligence or 'g’ occurs throughout a variety of different tasks

and zan be measured by I0 tests.

According to Vernon (1979} there have been many studies which have
confirmed Spearman’s position. These include thote of the two most seminal
and prolific theorists in the field namely Eycenck and Jensen. Eysenck
(1981) argued that intelligence or ’g’ could be identified and gquantified
by means of IQ tests, while Jensen (1937%a) asserted that the ‘g’ factor
was an index of general mental #bility or intelligence. It represented the
inventive as contrasted with the reproductive aspect of mental ability.

(Cited in 3Sattler, 1982).

Jensen (1972) later advanc . the idea of differential intelligence
loadings in intelligence tests. He arjued for the dichotomisation of what
he termed level one and level two tests of intelligence. In accordance
with Spearman’s notion of a ’g’ factor, Jensen argued that certain tasks
had a higher ‘g’ loading than others. Tests with high ‘g’ loadings
involved conscious and complex mental effort whereas those with low 'g’

loadings were less complex involving processes such as recognition, recall




.

and visual-mctor tasks.

Cattel (1963) proposed two types of intelligence - ‘fluid’ intelligence
and ‘crystallised’ intelligence. He argued that Fluid intelligence was an
intrinsic capacity independent of experience, while he saw crystallized
intelligence as all acquired knowledge. Although this implied the
existence of environmental influences on intelligence, he was later to
argue that fluid intelligence was essentially the primary determinant of
intelligence and that crystallised intelligence was basically contingent
to, and determined by fluid intelligence. Cattel’s theory therefore
ultimately reinforced notions of ‘g’ as being genetically determined and

impervious to environmental influences.

The concept of ‘g’ has continued to be a major influence on theorists in
the field (Brand & Deary, 1982; Herrnstein, 1973; Vernon, 197%a; 1979b).
Accora.ag to Boring (1963), one of the major weaknesses of the genticists
conceptions of IQ is that intelligence, by nature of its definition,

becomes what the intelligence tests measure. This process of defining a

concept by an operational definition has met with ccnsiderable criticism
from many cheorists (Block & Dworkin, 1977; Evans & Waites, 1981; Kamin,
1974) . Block ang Dworkin (1976) argue that operational definitions of
intelligence are not based on solid theoretical principles and that "you
cannot measure intelligence by finding items which correlate with it,

unless you already have a way of measuring it™. (p 147).

Critics of genetic conceptions of ‘g’ contend, that far from being an
inviclate objective essence, intelligence is dependent on the specific IQ

test which is used. As evidence of the elusiveness and lack of
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agreement on the essential nature and constituents underlying the concept

of *g'; Evans and Waites (1981) went on to arcue that

*I1Qs as assessed by different 1IQ tests, are far from perfectly
correlated, even when allowance is made for the imperfect

‘reliabilities’ of the tests.” (p 117}

Evans and Waites contend that the theory that different IQ tests measure
the same thing but with varying degrees of reliability has statistically

not been proved.

The theory put forward Yy Thurston (1938), attempted to get away froum the
concept uf ‘g’. Thurston maintained intelligence could not be conceived as
a general unitary concept but rather as a composite collection of multiple
facters. His method involved mult iple-factor analysis based on inter-test
correlatiors. He argued that thege factors were of eqna. importance and
covered mental abilities such as ceductive reasoning, verbal ckisrties,
rote memory and spatial perception. However, he was later to erplain ‘.he

moderate intercorrelations between the major factors as

" the existence of a second-order factor that was mcst likely

related to 'g’." (Cited in Sattler, 1982)

Thus cnce again psychometric attempts at defining intelligence through

statistical observations led circularly back to the concept of ’g‘.

Evans and Waites (1981) criticise the statistical basis to notions of g’

and argue that differences between individuals should be seen as a spread
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of cognitive skills rather than in terms of a few general skills. They

point at the inability of neuropsychological efforts to establish any
physiological basis to g’ as further evidence of the elusiveness of the

concept ol 'g’.

Shochet (1986), who did an extensive survey into research on the nature of
’g’ concludazd that "the exact nature ancd form of this ‘substance’ of
intelligence still vemains undefined and unclear after nearly sixty years

of searching.” (p 57)

The implications for the present study are aptly summed up in concluding

comments by Borkowski (1985):

* The history of the psychometric approach to intelligence conveys a
sarsh fact, Spearman’s ‘g’ is a creature of stacistics, possessing
no theoreti al import. It fails to yield explenatory insight.

It provides little or no direction for future research or for

thaory construction.” (p 221)

The major criticism of geneticist notions of ir-elligence in terms of the
present study is that notions of intelligence based on statistical
correlations - whether advocating a generalised concep:z of ‘g’ or a
mulri~factorial model of mental abilities - zre predicated o. operational
defiritions of intelligence which ignore the cognitive skills and
processes underlving performance on the tests. furthermore this view
assumes that as these processes are fundamentally dependant on tha genetic
inheritance of the ‘substance’ ‘g’, it is irrelevant to attempt

compensatory educational programmes.




1.2.2 BERITARBILITY OF INTELLIGENCE:

The notion of comparing general intelligence assumes at its most
fundamental level that valid measures of intelligence can be obtained
through IQ tests. As we have already seen, the notion of "g" and testing
for its occurrence is fraught with theoretical and methodolougical
difficulties. The theory that intelligence is predomirantly inherited has
occupied a large section of the intelligence debate. It is beyond the
scope of the present study :o examine all facets of this controversial
area. However it remains essentjal to critically examine the major

research findings and their implications for the present study.

Researchers such as Jensen, 1969; Herrnstein, 1973; and Eysenck, 1971, who
have been the most vociferous in claiming that hereditary rather than
environmental differences account for 10 differences among individuals,
have long claimed that the former is the principal determinant of
educational and occupational success. This static view of intelligence

assumes that;~

i) Intelligence is inherently stable over time ond environmental

influences;

11) Uifferences in average 1Qs hetween social classes and between races

are genetically determined; and

iii) Intellige. 2, being inherently stable, will not respond to

compensatory educational programmes.

S
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The above claims arose out of a vast number of kinship, twin and parenting
studies. It is unnscessary for the purpcses of the present siurly to

exz' ine all the studies which have been instrumental in reaching the above
assurptions. It should be noted that a large pr-rortion of these studies
have been the centres of much controversy berween the so called
environmentalists and geneticists and some of the studies have been cited

as evidence of support for both positions (Schechet, 1996).

According to Sattler (1982), a polygenic model is the most useful concept
for understanding the heritability of intelligence. The polygenic mode.
assumes chat intelligence is the "result of the combined action and
influence ¢f many genes. Techniques of biometrical genetics clearly
indicate that intelligence ig under polvgenic control.” (p 49) An
estimate of heritability is defined by Sattler (1982} as "being the
proportion of the variation of a trait in a given population that is

directly attributable to genetic differences in that population.”™ (p 49;

The jreatest weight in terms of heritability estimates for intelligence
was obtained through kinship studies by correlating the performance of
separated monozygotic and dizygotic twins on inteliigence tests (Burt,
1966; Hogarth, 1974; Jensen, 1970; Newman, Freeman & Holzinger, 1937;
Shields, 1962). However, the findings of these studies failed tc establish
any degree of corsensus on the proportion of intelligence which was felt

to be directly heritable.

Estimations of the heritability c¢f intelligence amoi y European and
American populations rerged between 0,40 and 0,80. (Sattler 1982)., The

most active proponents of the heritability of intelligence, Jensen (1970,
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1379b) and Burt (1966}, argued that the evidence pointed to hereditary
explaining approuximately 80 percent of differences in IQ scores, while
Jinks and Fulker (1370) estimated that heritability for three IQ measures
ranged between 71 ver cent and 86 per cent, Some of the most substantial
claims on the heritability of intelligence ({including the work of Jinks &
Fulkner) was based on the work of Cyril Burt. But most of this work was
shown by Kamin (1974) to be fraudulent. It is interesting that even as
late as 1979, Vernon used Burt’s data to establish the validity of

heritability estimates, and cnly later, reluctantly admitted most of

Burt’s work was unscientific and fraudulent.

1.2.3 RACE AND INTRELLIGENCE

It is beyond tre scope of this study to present all the literature
surrounding the geneticist’s position on the relationship between race and
intelligence. However a brief examination of the debate is essential as
the present study has implications in terms of tertiary academic

prediction for disadvantaged communities.

The geneticists’ position advocated by theorists such as Jensen (1963,
1973, 1980) and Eysenck (198l) basically asserts that different race
groupings score consistently better on IQ tests than others. They argue
that these differences are accounted for by genetic rather than

environmental factors.

Jensen (1981) argued that "if 1Q has high heritability. then to attribrte
the difference in ave-age IQs between blacks and whites to genetic

differences is reasonable.” (cited in Evans & Waites 1981, p 174}
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A figure of 15 IQ point differences between American whites and blacks was
quoted by Eysenck 1981). He attributecd these differences to ‘g’ loadings
on the IQ tests, rejecting any cultural or environmental influences on the

findings

After examining a number of studies conducted by Morton, (1872), Loehiin
et al. (1975) and Jensen {1977%), Vernon (1979) concluded that there was a
fairly close convergence of genetic inheritance cf arocund 65 per cent.

As with studies into the heritability of 'g’, there was no agrzement or
consensus on the specific amount of racfal disparity in IQ scores. In
response Lo criticisms of racist and ideological interpretations of racial
mean IQ differences, Jensen (1980) dismissed claims of test bias and
cvltural relativity in the construction of IQ tests. He irsisted that
arguments along these lines were overstated and scientifically unsound. He
also agitated against the standardising of IQ tests by providing specific
population norms. His contention being that special norms £id not change
the individual or groups’ relative positions cr differences (Jensen

1980) .

The implications of the abcve arguments for the present study would be
that as there are racial differences in intelligence we would expect
blacks in South Africa to score lower on IQ test:c than whites, and in as
much az intelligence is predominantly inherited, these differences could

not ke due to environmental influences or test bias.

In addition, as IQ is related to academic performance it would be
senseless to examine the underlying processes involved in learning and the

acquisition of knowledge. Further it would be meaningless to devise
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compensatury educational programmes to deal with dcademic deficits.

The above saction has dealt with the geneticists’ position on intelligence
and its implications for tertiary academic selection end pre.liction. Tas

following section will deal with the counter arguments tu this positioa.

1.2.4 THE ENVIRONMENTALIZTS' POS [ION

The environmentalists do not present thewselves as a :-ifiwd thaeoretical
school, indeed they have mostly assumed reactive pornit:ons to hhe
geneticists and subsequently have failed to producs & colherent and
systematic alternative to genetic theories or intelliger . tThis is most
avident in attempis to develop culture-fair tests where ~.o: underlying
runicns of 'g' were noc challenged but merely adapted. '~ : behaviourists,
although creating a new theory of psychology orimarsily based on
environmental experience;, failed to directly =zdadri<s nozions of
intelligence and hav.e cherefore remained escwontjallv perigheral t» the

debate.

Basically the environmentalist position cuntecds that sesasures of group or
individual performances on IQ tests cannot Fe diverse Crem social,
economic and cultural influences (Bloom, 1874; Bruner, 1975; Kamin, 1874
Karnes and Teska, 1970). One of the major objecticns u? che
enrironmentalists to the genetic noticns of intsllicence concerned the
atheoretical and arbitrary conception of wnat constituted ‘g’. Despite
fundamental criticisms that intelligence tests wight not be measuring

inteliigence, environmertalists continued to respond tou specific issues
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within tre geneticists’ position. Shochet (1986) argues that:

* Instead of explaining away black-white differences
in IQ as i* they were differences in intelligence, they
(tne environmentalists) ought to nave been building arn
alternative model of intell igence rather than simply

reacting to the geneticists’ energetic defences." (p 67)

Despite fundamental object.ons tc notions of intelligence, a vast number
>f studies proliferated ii. whici, the impact of environmental influences on
neasures of int:liigence were demonstrated. A number of tnese studiss were
concerned with the debate surrounding . aritability of intelligence.
Studies by Levenstein (1970), Karnes and Tegka (1970) and Bronfenbrenner
{1970}, demcnstrated that through direct intervention, so called fixed and
imnutable IQ scores could be increased by as much 20 points (cited in
vernon, 1979). A longicudinal study by Hanson (1975) revealed that a
numbey of home environmental var’ables were significantly related to
Stanford-Binet IQ scores. These variables were demonstrated to be
consisient <nd stable cver three different age -amples in the experimental
condition, Hanson found evidence that environmental influences such as

y arental involvement with children, emphasis on school achievement, and
freedom to explore the environment were found to e related significantly

to intelligence in each of the three age groupr -ampled.

Evans and Waltes (1981) point out that by far the most compelling evidence
for the heritability of intelligence was based on twin studies. However,

they argue that tne issue of correlated environments was never adequately

taken into account. Examinacior of the twins studies by no means revealed
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large differences in environments; in fact a large proportion ¢f the
saiple were rrared by a close relative or friend. Evans and Waites (1981)
arjue that the oaly study which seemed to overcome the problem of
~orrelated environments was that of Cyril Burts and this had peen
demonstrated to be fraudulent. Adoption studies were similariy criticised
ty Kamin (1974) and McAskie & Clarke (1976) in terms of the selective
placement of wards by agencies into matched environments. They argue that
if separated twins or adoption wards were randomly distributed among
environments than heritability conclusions might be valid. Instead they
contend that selective placement would "guarantee the development of a
non-genetic correlation between adopted child and biological mother™.

(p 154).

In support of the environmentalists’ nosition Sattler (1981) cites
numerous studies demonstrating the effects of birth weight & nutrition,
sccio~economic status, parental harmony, father absence, paterrnal

nurturance and punislment regimes on measures of intelligence (p 56).

A study by Scarr and Weinburg (1977), looking at how black children reared
by white families compared to white adoptees and the biological children
>f these pareats, yielded a heritability of around 0,45. Using Scarr and
Weirperg’s data, Jersen (1974) claimed the heritability figure that should
have be=n derived from this data was around 0,80. Amongst Jensen’s
criticisms of the original researchsr’s mathodology were "selective
biasing”, that is, that technically e’igibie families did not volunteer
for the s.udy, that the use of partial correlations and regressions were
wrong statistical choices, and that although Scarr and Weinburg’s data did

not prove 0,80 heritability, neither did it rule .. out. This same data
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under scrutiny of Kamin (1981) was shown to be able to yield a
heritability o* 0,0. According to Kamin, anomalies in the Scarr and
Weinburg study included the foilowing: i) the researchers used educational
level when referring to natural parents of the adopted children, whereas
in the case of adoptive parents IQ scores were used; ii) that black
adopted children may not reap the home environment advantages that a white
child would; and iij) that the researcher’s division into ‘early adcptee’
and ‘late adoptee’ at one year old did not take into account the
differences between an adoptee at, say, one month cold, and a child adopted

at eleven months.

Commenting on the vast body of literal.re concerning the heritability of

intelligence Kamin (1981) conclvdis that:

Whatever the "experts" may say there is no
compelling evidence that the heritability of

10 is 80 percent or 50 percent or 20 percent.
There are not even adequate grounds for dismissing
the hypothesis that the heritability of IQ is :zero
(p.15%).

The implications for the present study are that as it has been established
that he.itability studies are ambiguous andg that environmental milieu can
dramatically effect inteiligence scores, it follows that ’intelligence’
can be changed by compensatory educacional programmes. Furthermore, as
therc is a relationship between ‘intelligence’ and academic performance so

too could academic performance be improved by educational intervention.

v
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1.3 IQWARDS CULTURE FAIR INTELLIGENCE TESTING:

The current study is concerned with the academic prediction of
rredominantly white students, it is therefcre not essential to present all
aspects of the debate surrounding culture-fair approaches to intelligence
testing and academic selection and prediction. However inasmuch as the
present study arcues for a new theoretical approach to selection and
prediction which has implications for disadvantaged communities; the major

issues will be examined.

The environmentalists reacted vigorously against racial interpretations of
group aifferences in IQ measures, arguing that that these differences were
a functiorn of environmentai effects and cultural bias in IQ test

construction. As IQ tests were culturally bi ~ed it followed that using IQ
tests for selection purposes was fundamentally discriminatory to different

culturxl and racial groups.

Arguments by the environmentalists were based on many of the counter
heritability studies which demonstrated that IQ scores could be
dramatically improved (Levenstein, 1970; Karnes and Teska, 1974;
Bronfenbrenner, 1970). Objections were simultanecusly raised about the
cultural bias in test items and familiarity with test materials.

Test items widely used in the Stanford-binet and Wechsler tests included
vocabulary subtests which called for definitions of words such as vesper,

chattel, traduce and parterre,

Evans and Waites (1981) point out the obvi>us social class and cultural

bias to these questions and contend that:

>
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“Test questions often reflect the white middle-class
academic milieu of their constuctors rather than any

culture-free conception of human ccgnltion™ (p 169).

Anastasi (1976) pointed to the language and motivaticnal factors that need
to be taken into account when testing ethnic minority children. She argued
that failure to take these into account could severely effect the validity

of the tests (p.73).

Zvans and Waites (1981) argue that testing is a social event and that it
is prone to influences from a variety of personal, motivational and
socio-cultural factors. In an intensive examinatinn of a number of
heritability studies Taylor (1980) roted that most of the data was based
on whites and therefore estimates on black heritability were primarily

inferential.

The contention that the non-verbal sub-test items ars less culturally
biased than verbal sub~tests and therefore not significant, is disputed by
Evans and Waites (1981). They assert that as the vzrbal subtests accourt

for fifty percent or more of the total IQ score:

"It seems ridiculous to suppose that the overall

IQ scores for these tests are not culturally biased,

or to put forwaru 2 genetic explanation for differences
of 15 points in tlLe averazge scores of different social

classes and ethnic groups " .(o 131)
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1.3.1 CULTURE-FAIR TESTING

From the late 1960’s there was a growing anti-test movement. A number of
lawsuits based on American civil rights legislation had been brought by
groups seeking to ban various educational uses of the tests on the grounds
that they discriminated against blacks and other minority groups. A major
test case conducted in California in 1979 on the issue of using tests to
decide which children would be placed in classes for the mentally .etarded

ruled that:-

"Defendants have utilised standardised intelligence tests
that are racially and culturally biased, have discriminatory
impact against black children, and have not been validated
for the purpose of essentially permanent placements ¢f black -
children into educationally dead-end, isolated, and stigmatising
classes for the so called educable mentally retarded." (cited

in Evans and Waiteé, 1981, p 10)

Accepting the principal of cultural bias, a number of efforts aimed at
producing culture-fair intelligence tests were attempyted. Shochet (1986

argued that these approaches all iﬁplici:ly invoked a static concept »f

intelligence as a measurable and stable ‘substance’, thus unwittingly
adopting the concept of ‘g’ which they claimed t» reject. He argued that
statistical manipulations involving the creation of special norms by
re-standardising the tests with 4ifferent groups or cultures was
essentially misgnided because by simply altering the norms the
conventional test was kepr intact. Furthermore all that changed was the

ranking of the raw score of the testee in terms of the population on which
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it was normed (p 75). In addition, Arastasi (1976) argued that reliability
and validity coefficients established on one population could not simply

be adapted to other populations.

The assumption that non~verbal tests such as the Raven’s Progressive
matrices cor the Leiter International Performance Scale are less culturally
biased than verbal tests has been vigorously disputed by Blum (1578}
Sattler (1982) states chat attempts at the develovment of cuiture-fair
tests by emphasising non-verbal tasks involving pictorial, spatial or
figural content have generally been unsuccessful. Sattler argues that in
fact somz of the non-verbal tests proved to be more culturally problematic

than the verbal tests (p.382).

A majdor problem in the design of culture-fair tests has been their
validation in terms of correlations with other established IQ tests like
the Stanford-Binet and Weschler. Thus inherent biases in the original
tests are simply replicated in the new tests inasmuch as they correlate
well, Blum concludes by stating that more than thirty years after the
publication of Raven’s progressive matrizes "unequivocal evidence of its

predictive validity is still lacking."

In a review of most international comparisons of IQ, Lynn (1%$78) concludes
that cultural explanations for the cbserved differenceg cannot be ignored.
According to Evans and Waites (1981), the reason for this is that after
years of the nature-nurture debate it is becoming obvious that it is not
pessible to devise tests that do not depend heavily on knowledge which
varies greatly between cultures. They argue that intelligence or knowledge

is not a reified entity that can be divorced or detached from the cultural
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and class influences which inform it. Scarr (1978) observed:

" Intelligence tests are not tests of intelligence
in some abstract, culture-free way. They are mecsures
by virtue of knowledge and skills in the culture of

which they sample." (p.339)

The failure of culture-fair testing, especially iu prediction studies, has
been attributed by Evans and Waites (1981} to the lack of any articulated

theory about cognitive processes upon which to base them (p 181).

“n an extensive examination into various models of culture-fair approaches
to academic prediction, Schochet (1986, concluded that all attempts
essentially used intelligence tests in a static form and treated the tests
as though they were measuring intelligence. Thus although the
environmentalists have argued that measuraes of Intelligence or cognitive
ability cannot Le separated from social and class determinants, they have
net relinquished the idea of a static ’‘g’. Instead they argue that ‘g’ can

be culturally, educationally and environmentally influenced.

Attempts at culture-~fair testing have consequently been concerned
primarily with making the tests more appropriate to different
socio~cultural groupings by varicus adaptive procedures such as item and
ianguage changes and statistical manipulations such as re-standardisation.
In all cases the tests (and this includes derivatives of IQ tests, for
example Raven’s progressive matrices) remain essentially intact. Thus
unwittingly the environmentalists return to the same position as the

geneticists in that it is the end product (knowledge) that is examined,
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not the underlying cognitive skills and processes involved in acguicition

of xnowlcdge that is important.

It is precisely the contention that scores on 10 tests are the r oducts of
environmental determinants that is victal. In traditional .cad.amic
prediction studies it is this end product (knowledge or ‘c as the
geneticists would have it) that has been correlated to .riterions of
university success. The present study is in line with information
processing theories which advocate that it is the process by which the
product (knowledge) is acquired that is meaningful when examining academic
performance. In addition by examining the processes of knowledge
acquisition and the ccustituents of successful learning, the focus is not
merely prediction but understanding. Miller (1389) emphasises this point
by argueing that " ..an explanaticn, as opposed to a description, of a
psychological process can only be achieved through a disclosure of its
genisis, its causal dynamic base or what today are commonly referred to as

generative mechanisms." (p 13

1.4 INTELLIGENCE AND ACADEMIC PREDICTION

As stated previously, attempts at relating intelligence to tertiary
academic success have generally met with failure (Dalton, 1976; Hartman &
Bell, 1978; Houston 1983; Slack & Porter, 1980). According to Entwistle et
al (1977), the reason for this is that these approaches are generally not
based on any underlying cognitive theory. Furthermore, these approaches
are product orientated and geared toward current student functioning and
thus do not elucidate the processes involved in successful performance at

university. Intelligence testing and its successor ‘aptitude’ testing have
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been shown to have immense problems of soclio-economic and cultural bias.
it is thus ineritable that these biases are inherent in most of the
studies on predictcrs of tertiary a2cademic success. In the main,
intelligence and aptitude tests have proved poor predictors of academic
cuscess. (Aleamoni & Oboler, 1983; Houston, 1983). As aptitude testing has
mainly replaced traditioral IQ tests in prediction studies, it is

important to trace their development.

The development of aptitude tests grew sut of the general intelligence
testing movement (Anastasi,1976). According to Jencks and Crouse (1982),
the idea that aptitude tests were developed to select students on tne
basis of future potential rather than current levels of performance was
false. They asserted that aptitiude tests such as the American Scholastic
Aptitude Test (SAT) were in reality achievement tests which have their

origins in traditional intelligence testing.

Anastasi (1976) pointed out that aptitude tests were developed due to the
fzilure of general intelligence tests to accurately predict future
academic “uccess. Aptirtude tests were seen as a positive development as
they were nat based on a single global measure such as IQ but on a set of
scores demonstracing the individial’s characteristic strengths and
weaknesses. The theoretical underpinnings ¢f sptitude testing, like
intelligence testing, were based on statistical correlations, namely

factor analvsis.

Vernon (1960}, a major proponent of the multiple aptitude approach to
testing, still argued that Spearmans’ ‘g’ was the major and determinate

factor in his mowel of hierarchical organisation of abilities (p.22). He




-24-

listed second-order factors as incorporating verbal, number, mechanical,
spatial and manual abilities. According to Schochet (1986) this approach
has continued to inform the area of aptituds testing in that performance
on these tests is considered to be a function of innate abilities.
Arastasi peints out that factorial research has produced a ‘bewildering
multiplication of factors’ and notes that the number of cognitive factors
reported to date by different investigators exceeds cnie hundred. According
to Entwistle et al (1977), this lack of consensus on what constitutes
aptitude is due to the lack of a strong theoretical rationale underlying

notions of ability and ability testing.

Anastasi (1976) argues that the reason for the lack of consensus in the
development of factorial-based aptitude tests is that separate abilities
are seen as ‘traits’and are fundamentally indentified through factor

analysis. She argues that thls approach reduces cognitive processes and

abilities to:

" simply an expression of correlation among behavior measures.
They are not underlying entities or causal factors, but

descriptive categories.” (p.376)

The most widely used aptitude test in the selection of students has been
the Scholastic Aptitude Test (SAT) of the College Entrance Examination
Board in the USA. The SAT consis:s of two major factors, that is, a verbal
and mathematical component, The SAT’s efficacy in academic prediction has

been vigorously contested.
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Numerous studies (Baggaley, 1974; Brooks, 1972; Sedlacek, 1976} have
demonstrated that the SAT is prone to a lack of predictive validity an”
cultural bias. Alternate apritude tests such as the Ammons Quick test, the
Chicago Tests of Primary Abilities (PMA) and the American College Tes.
have been found to have even poorer predictive abilily than the SAT
(Aleamoni & Obler, 1978; Houston, 1983; Super, 1958). Schochet (1986)
concludes after revicwing the research on the predictive validity of the

SAL for tertiary academic prediction, that:

"..the literature is equivocal concerning the validity

of the SAT... At best one could say that the test predicts
equally badly for white and black students. At worst the
test has no bearing for black students and sometimes evan

a negative relationship.” (p.129)

In terms of the predictive ability of most multiple-factor awtitude tests
Anastassi (1976) suggests a number of reasons why they have been

unsuccessful.,

"It is possible that differences in performance
in specific courses depend principally on
interests, motivation, and emotional factors...
In terms of available data, however, multifactor
batteries have fallen short of their origirnal

promise. (p.383)

A number «f subsequent studieg have attempted to correlate varicus

individusal measures of intellectual functioning with academic success.

E
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Generally these studies have met with little success. A study by Leirer,
De Petris and Furukawa (1980), found there was ro relationship between =
test of Deductive Reasoning and academic success. They in fact discovered
a negative correlation between the “op ‘A" students and their scores on
the test. A study by Cloete and Culverwell (1987) found no significant
relationship between various sub-tests of the National Institute fou
Personnel Resesarch’s (NIPR’s) High Level Battery and first Year grades.
Schochet (1986) found no significant relationship between tests of
Deductive Reasoning and a modified version wf Raven’s Progessive Matrices
(The Pattern Relations Test) with academic grades in first-,ear university
students. He in fact discovered that for the white sample the Neductive

. Reasoning test had a -0,04 correlation with academic succeﬁs. Similarly
the Pattern Relations Test (PRT) had a negative correlaticn of -0,06 with
final-year average. Although bdth tests at least correlated positively
with the Black sample, t.. coefficients were smell (0,26 and C,21

respectively) and not significant at the 5% level (pp. 235-237).

Shochet (1986) observes that the range of individual cognitive skills 1at
can be assessed is extremely vast but asserts that it unlikely that one

measure will provide the magical solution to academic prediction.
1.5 SUMMARY AND COMCLUSIONS

This chapter has examined issues surrcunding the nature of intelligence,
intelligence testing, culture-fair tosting and academic prediction. This
was done as the vast majority of research intc predictors ot academic
success has concentrated effourts on che relationchip between IQ and

academic performance. As has been shown, there are major flaws in the
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theoretical underpinnings of itelligence testing i.a terms of static models

of ‘g’

Although environmentalists see cuitural and milieu effects as paramount in
terms of 1Q scores, attempts at culture-fair tests and subsequent aptitude
testing, are still predicated on a static measurable coacept of
intelligence. It has been shown that both traditional and cultural-free
approaches to intelligence, iptitude testing, isolated cognitive abilities

and academic prediction have generally been unsuccessful.

The present study 1s at wvariance with the apove theoretical standpoints in
that neither traditional IQ tests, nor ~ulture-free tests, nor aptitude
tests examire the underlying processes involved in performance; instead a
global score is usually correlated with a criterion variable (university
grades) and as such does not address the processes involved in the
acquisition of knowladge. Traditional tests are concerned only with the
end pooduct of intellec "ual functioning and do not address underlying
factors involved in the process of knowledge acquisition. They treat as an

end point where learning processing begins.

Geneticigt e would assert thuat ability is fundamentally genetically
determired and measurable using IQ tests. They would argue that one couud
correlate this innate ability or 'g’ factor with academic ¢riteria and
thus select appropriate students. It has been shown that this assumption
is false and that there is a poor relationship between intelligence,
aptitude testing and academic performance ( Daiton, 1376; Evans and
Waites, 19281; Houston, 1986; McDonrell, 1975; Shochet, 1986; Slack &

Porter, 1330).




-25~-

The present study countar proposes that it is precisely the acquisition of
ability which iz important (and certainly environmentally determined). If
we can understand how students approach their academic work and analyse
the cognitive strateglies and skills constituting effective learning, so
too could we predict from these strategies those who are most likely to

achieve academic success.

Secondly, this unders:tanding would alert us to deficiencies in those
students who were lacking in these learning strategies. The debate would
then enter the realm of compensatory educational programmes which static

innate conceptions of abllity have failed to address.
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CHAPTER 2 i

RESEARCH TRENDS IN ACADEMIC SELECTICON AND PREDICTION

2.1 lptreduction

It has long been the intent of esducational researcrers to find predictors
of academic success. The vast body of research into this area has been
given {mpetus by the pressing need to accurately select those students who
are most likely to succeed at university level. McDonnel (1975) attributes
this to a world-wide increase in tertiary educational institutions and a
concomitant increase in the number of students competing for placement at

these institutions. In South Africa it has been a major concern of

university authorities as to the poor academic output and high failure
rate among first year-university students (Committee For University

Principals, 1978).

.t was sh.wn in chapter one that traditiocnal approaches to IQ and aptitude
testing are fraught with methodolcyical and ideological problems in their
application to tertiary academic >ra:diction. This inability of traditional
IQ0 and aptitude tests to accurately and reliably predict academic 3success

has led to a large portion of research concentrating on a plethcra of

ability, and non-cognitive variables such as school performance, study

skills, motivation, and personality factors. To date the single best

predictor of academi~ success remainsg that of school performance which
remains unsatisfactory, rarricularly in the lower ranges (Entwistle,

1877) . This has leac to a call for the development of alternative
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paradigms in student learning and academ‘c prediction research. Although
it is beyond the scope of the present study to present all the research in
this area, some of the maior approaches wil’ be exanined and the

implications in terms ' f the present study assessed.

2.2 METHODOLOGICAL CONSIDEZRATIONS

The majority of research into academic suv-cess is based on what Anastasi
{1976} terms criterion-related validity. She defines criterion-related

validity as the:

"effectiveness of a test in predicting an individual’s

behaviour in specified situations.”™ (p 140}

]

Criterion~related validity (alsc known as predictive validi.y) thus
relates to the way performance on a test is checked against a criterion,
that is, a direct and independent measur2 of that which the test is
designed to predict. In the case of academic prediction this is usually
the first-year student’s grade point average (GPA). Criticisms have been
levelled at using the :clatively short-term criterion of first-year GPA
gww\ (Wilson, 1983). However inasmuch as subsequent university study is
centingent o passing first yo -, it is generally accepted as a valid

(&) criterion measure (Entwistle et al, 1977).

fntwistle et al (1877) argue that a major problem endemic to predict’ve
research based solely on correlational association with criterion

measures, is that the theoretical basis to these studies is often not made

explicit or is simply lacking. They describe what they call the ‘grape
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shot technique’ whereby numercus variables are simply correlated against a
criterion measure and the resultant matrix is used to generate ideas as to
what are the statistically viable constituents of successful university
study. They criticise this approach arguing that if sufficient variables
are inclucded in an analysis some of the variables are likely to be
significant due t> chance factors. Furthermore, this approach leads only
to selection and rejection, without a theoretical understanding of the

processes aad factors underlying performance.

The present study argues that most of the research in this area has been
predicated on statiz views of ability and performance whiclhi have their
underpinnings in traditional views o0 intelligence and as such have not
met with much success. The present study suggests that a new paradigm is
needed if we are to understand the processes underlying student iearning
and achievement. According to Entwistle (1984), traditional research
paradigms have resulted in researchers explaining student behaviour from
*the outside ,as a dotached, objective observer™. (p 13). This leads one
to the no' on that failure at university is the result of low abiliity or
lack of organisation or application. Entwistle (1984) argues that this
rrocess has ignored the existence of individual differences in the process
of knowledge acquisit.on and the context within which learning takes

place.

2.3 SCHQOL RERFORMANCE ANL ACAREMIC PREDICTION

There is general agreement in the literature that school performance

remains the single best predictu.s of academic performance (Choppin et al,

1473; Entwistle et al, 1877; Entwistle, 1984; McDonn~ell, 1375; Murray,




1988; Shochet, 1986). A review of the research revealed that correlations
generally explain roughly 20 percent of the variance irn academic

performance. (Entwistle et al, 1977; Carling, i983).

Although school results correlate with academic success, Entwistle et al
(1877) point out that the major proportion of variance essentially remains
unexplained. Furchermore, the predictive ability of school results tend to
cecline in the lower ranges. A study by Nisbet and Welsh (1966) found that
chool results failed to discriminate ameng the crucial group of students

with minimum entry qualifications ~here they might have beei: most useful.

In accordance with invernational findings, local research has found that
there is a weak relationship between white school results and university
achievement. In general the variance explained is small and loses its
redictive power in the marginal ranges (Cowley. 1977; Wits Senate
Document, 1978; Shochet, 1965, 1986). Shochet (1986) concludes a review of

the predictive ability of =z=chool results by stating that:

"Using school results 2s the criterjon still leaves
tremendous room for false positives and ‘alse negatives
in the selection procedure. The problem bacocmes more
acute at the lower range of matric (usually the prin:
of decision) where the relationship tends to breax
down completely. Thus there is widesprwad agre=ement
to supplement schnol - sults with other predictors.”

(p 124).




In lieu of the above a number of studies have attempted to explain more of
the variance in academic prediction by supplementing school results with
aptitude tests, Moderate success was achieved by using the SAT to enhance
school results ir an American stuc, (Scannell, 1960). However, when this
approach was applied in Scotland and England, Entwistle (1984) concluded
.that:

“correla. ‘ons ware cisappointingly low ({(generally less than
0,15), and scores on aptitude tests added little to the
accuracy of seliection based on ertry qualificatioas

alone. (p il).

A number of subssquent studies have since confirmed that aptitude tests do
not significantly add to the variance explained by school results (Choppin
2t al, 1973; Houston, 1983; $lsck & [.crer, 1980). A =studyv ar rie
University of The Witwatersrand by Shochet (1986) found that tradi:ional
tests of aptitude did not significantly enhance the predictive power of
school results in terms of the academic performance of Arts students. M re
impcrtantly, however, were his findings that bla.< school resuvlts had

absclutely no relationship witch tertiary accdemic performance.

2.3 SCHQOL PERNORMANCE AND ACADEMIC PREDICTION IN THE SOUTH AFRICAN
CONTEXT

The problem outlined above becomes particularly acute in the South African
context. Jr Lag been well documented tnat bla_k education is in a crisis
in Ssuth africe (Hartshorne, 1983; Rartshorne, 1984; Molteno, 1984;

3chochet, 1986, . Auerbach (1977) has documented the gressly
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In lieu of the above a number of studies have attempted to explain more of
the variance: in academic prediction by supplementing school results with
aptitude tests. Mcderate success was achleved by using the SAT to enhance
school results in an American stuay (Scannell, 1960). However, when this
approach was applied in Scotland and England, Entwis:ile (1984) concluded
that:

"correlations were disappointingly low (generally less than
0,15), and scores on aptitude tests added little to the
accuracy of selection barsed on entry qualifications

alone. (p 11).

A number of subsequent stuc.es have since confirmed that aptitude tests do
sov significantly add to th. variance explained by school results (Choppin o
3 ﬁauston, 1983; slack & Porter, 1980). A study at the

7 ¢f The Witwatersrand by Shochet (19386) found traditional
tests .. aptitude did not significantly enhance the predi power of
schoel resnlts in terms c¢f the academic performance of Arts students. More
importantly, however, were his findings that black school results had

absolutely no relationship with tertiary academic performance.

2.3 SCHOOL.BEREORMANCE AND ACADEMIC PREDICTION IN THE SOUTH AFRICAN
CONTEXT

The problem outlired above pecomes par*icularly acute in the South African

context .

b8 been well documented Lhat black education is in a crisis
in SouthiMfrica. (flartshorne, 1943: Hartshorne, 1984; Molteno, 1984;

Schochet, + Averbach (1377) has documented the grossly




disproportionate pe: capita expenditures between white and black
education., He demonstrates that as late as 1976, per capita expenditure on
black education amounted to only 6.4% of the amount spent on white
education. Black education in South Africa is currently under the
jurisdiction of the Department of Education and Training (DET). Hartshorne
(1983) has pointed out the myriad problems involving low expenditure,
unqualified teachers, authoritarian teaching styles, and untenable
pupil-teacher ratios in education falling undor the DET administration.

Fviience of the impoverishment of black education is demonstrated in the

1983 statistics of The Scuth African Institute of Race Relations, whereby
only 9.8% - DET candidates obtained matriculation exemption compared to

46.6% of caiiidates in white schools (Survey of Race Relations, 1983).

Hartshorne (1384) argues that the vroblem is even more severe tha

seems at face value. He examines the black matricalation statistic r
2983 and concludes that only 4.9% of students obtained the requisite C
aggregate usually required for admission to most open university
faculties. He argues that this reprezents only 300 students in the entire

country!

Given the vast disparity between white and biack education in South Africa

Schochet (1986) argued that:

“Given the degree of disadvantage evidenced in black edccation
arnd the concomitantly low matric results (particularly in
African and coloured educatior), seriocus doubt can te placed
on the use of these results for admissions to the university."

(p 34).
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Research has subsequently demonstrated the unreliability of black school
results (Potter, Jamotte and Van der Merwe, 1983a; 1983b). Research
conducted by Schochet (1985,1986), found ‘disastrous’ correlations between

the matric ratings of DET students and university performance:

"..correlations .. between matric rating and the average mark
in the December exam for 52 DET students was 0,15 (p = 0,30).
This is tantamount to a totally random statistic. Selecting
on this basis would be the equivalent of pulling nemes out of
a hat. Clearly other critevia for fair and zccurate selection

have to be found.” (Schochet, 1985, p 91)

Thus the research findings are in general agreement that school results
are insufficient in themselives to reliably and accurately predict academic
success, particularly in the marginal ranges. In the South African context
the problem becomes especially acute, in that research has demonstrated
the astounding phenomenon of a complete lack of associwtion bpetween black

matric results and tertiary academic achievement.

School performance prediction studies have been criticised for only
focusing on the end product of learning and as such do not alert us tc¢ the
iearning processes invelved in success at schocl. The consequence of this
approach for selection is that certain top white students might do w21l at
vniversity wiuereas those in the lcwer rarges may do poorly or extremely
welil, but we are not certain ebout the particular reasons why this might
be. This problem becomes even more acute when selecting students from the

educationally disadvantaged DET system. There is thus a




pressing need to find predictors which are viable across both advantaged

and disadvantaged co. munities.

2.4 NON-COGNITIVE FACTCRS IN ACADEMIC RRERICTION

According to Entwistle et al (1977), the failure of traditional tests of
intellectual functioning to reliably predict tertiary academic success
resulted in a vast amount of research examining non-cognitive factors
involv:d in performance at university. However, Entwistle et al argue that
generally these appreoaches have contributed little to explaining the

variance in tertiary academic predictior.

It is beyonu the scope of the present study to present the myriad studies
which have correlated an endless number of non-cogritive predictor
variables with academic success. Schochet (1986) asserts that studies in
this area of prediction are so vast that they make interpretation
incoherent. General research trends have examined the effects cf
personality, biographical information, attitudes, socio-economic status,

motivation and study habits in relation %o prediction.

In a review of non-cognitive predictors, Lenning et al (1974}, discuss a
variety of research findirgs that seem to have a bearing on .~ademic

performance. These include parental characteristics and attitudes, abslity
to deal with anxiety in stressful situations, eg, examinations, levels of
motivation, locus of control, perceived capabilities, emotional stability,
and college environmental characteristics, eg, quality of residences, etc.

A study by Tracey and Sedlacek (1987) examined seven non-cognitive




variables in relation to perseverance at univarsity level. They found that
the non-cognitive variable most associated with ongoing success for white
students at university involved positive salf concept. Positive self
concept in combination with first semester grades seemed to best predict
academic persistence. The same study when looking at black students
revealed that the factors most predictive of long-term academic success
involved, positive seif-concept, realistic self appraisal, long term
goals, and having some leadership experience. Tracey and Sedlacek (1334)
argue that “or black students particularly, non-cognitive variables could
be used to ¢o a better job of selection than traditiocnal selection

measures. (p 11)

Entwistle and Brennan (196R) described high-attainment students as being
characterised by high motivation, good study techniques, introversiocn and
high economic and political values., Low attainment types were
characterised by low motivaiion, radicalism, poor study habits,
extroversion and holding high social values. These findings were based on
cluster analysis techniques and the authcors acknowledged that it was

extremely difficult to demorstrate the validity of the clusters.

A study by Sewell and Shah (1976) demonstrated a relationship between
sccio-economic factors and academic success, while Ornston (1979) found a
relationghip hetween parental attitudes to achievement & d academic
success. (cited in lenring et al, 1974) Raaheim and Wankowsk: ~281)
found *hat stwrents wha had clearly defined vocational goals tended :to be
move successful at university. Entwistle (1984) reviewed a number of
studies int: student motivation and academic success and concluded by

stating thacs




“Levels of correlation with degree results have rarely
exceeded 0,3 and are more commonly between 0,2 and 0,1.

(p 11;

A number of studies have examined the relationship between study habits
and academic success Althougn scme moderate success has been found by

correlating study habits with academic success, Entwistle et al 1977)

conclude a review of study habits and academic success by s:tatinag that

"there appears to be no one set of procedures which will be right fo:

every student”. (p 4)

Ramsden, Beswick and Bowden (1986) argue that study skills courses have
shown little relationship with improvements in academic performanc: -
indeed they demonstrate how these courses can entrench minimalist
performance. They argue that study skills programmes have limited
relevance to the problem of improving student learning "because they do
not take account of the interaction between students’ intentiors and the
context of learning ". (p 162) Cloete and Schochet (1985} argue that
study skills programmes . phasize technicist skills at the expense of
student understanding, and that this has led students to equate learning

with memorisation and association techniques rather than understanding.

Lenning et al (1974) conclude that the area of non-cognitive factors in
academic prediction has failed to produce a gonsistent rody of research
findings. Entwistle ¢t al. (1977) argue that research in this area is
anintegrated and nas genecally proved disappcintirg. They argue that the
vast amount of ambiguous research findings suggest that new paradigms of

student learning iénd achievement are called for.



2.5 ALTERNATIVE APPROACHES TQ INIELLIGENCE RLICTT

Due to the failure of traditional research paradigms tn ¢ <« ..le reliable
predictors of academic success, alternatives to trz ition:l research
paradigms are being developed. A promising approach which represents a
fundamental change in paradigm toward intelligence and academic prediction
which also directly addresses disadvantaged communities is that of
LEARNING POTENTIAL theory. This approach to testing an. predictic.a places
amphasis on potential rather than manifest performance (Biesheuvel, 1972;

Brown, 1979; Feuerstein, 1979; Murray, 1989; Shochet, 1986; Vygotsky,

1962) .

Learning potential theorists stress - Turres < T ‘oning
but also ascertain the potent:ial of S ar ©oLyElr uniT1 v to
learn. The most systematic and documented wo. 1 wy3a has bLe..n one

by the Israeli psychologist, Feuerste.n (1%7¢

According to Feuerstein (1979) the leary n. pweowh &) as’proach was in
direct opposition to genetic and stati: no-isal ¢f inteiligence as it
emphasised the modifiabilicy of perfor—ayc ind masifest levels of
functioning. Bies. 2uvel (1972) argued €i:* .. tertis of ¢ross cult s
resting the idea of adaptability was vita. . .n that it stressed ihe not.on

of educability vather than innate manifest levels of functioninc.

Feuerstein (1979, 1980) extended both the ‘Piagetian’ and i
environmental model arguing that intelligence was not 2 stacic 3S6hcept but
the capacity to learn from expcsure to stimuli. The capucity for learr.ng

he saw as being affected (but not determined) ™y the degree to waich




the individual was exposed to what he termed ‘mediated learning
experiences’. By this he meant the process by which the mediating agent
{usually a teacher or parent) transformed stimuli from the environment for
the indirzidual, thus allowing the individual to .2arn from direct exposure

to stimuli.

Shochet (1986} argues that this theory stresses the importance of the
mediator on intelligence, thus rejecting both genetic and environmental
determinism. Feuerstein (1979) argues that deficient functioning cculd
consequently be reversed by providing effective mediating learning

experiences.

Theories of learning potential thus criticise genetic and environmental
conceptions of intelligence, arguinyg that intelligence should be seen as a

process not a product.

"Static IQ tests, in whatever form, fall to measure
the capacity for learning, and only measure the

manifest level ot functioning." (Feuerstein 1873, p 40)

Feuerstein (1979 criticised the environmentalists attempts at crearing
cuiture-fair intelligence tests by establishing special norms for
different groups. He zwgued that this process of adaptation was
essentially misguided in that results would always indicate that certain
cultural grcups were irfericr to the comparison group. He argued that

culture-fair irtelligence tests thus implicitly supported the geneticists’
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position.

In order to assess learning potential Feu:vszein (1979) developed what .e
called the Learning Potential Assessment Device (LPAD), and argued that

the aim of the LPAD:

"is not tou seek differences among individuals as their
stable and immutable characteristics, but rather to search
for the modifiability of these characteristics and
concomitartly to look for strategies and modalities for the
most efficient and economical way to overcome the

barriers. (p 125)

From extansive work with the LPAD, Feuerstein developed the idea of the
‘cognitive map’. "The cognitive map providad a description of the content
of elfective mediated learning experiences and equally an instrument for

the diagnosis and definition of cognitive deficiencies* (Moll, 1986, p 8).

Feuerstein listed seven basic cognitive functions which comprised the
cognitive map, and argued that a lack of appropriate mediated learning

experiences (MLE) resulted in deficiencies in these cognitive resources.

In accordance with the above sentiments, Feuerstein (197%) developed what
he called the Instrumental Enrichment Programme (IEP). Tr2 IEP was

designed to correct intellectual deficiencies and provide for the creation

of cognitive capacities equivalent to the result of rormal mediated

le: zning experiences (p 255).
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Thus for Feuerstein, current levels of functioning were merely indicators
of the extent to which the individual received appropriate mediated
learning experiences. A crucial issue was the idea that appropriate
mediated learning eyperiences could be designed (on the basis of the
cognitive map) which would compenss* - for previous deficiencies. Thus
compensatory educational preogrammes were seen to have a direct and

remedial effect on current levels of intellectual functioning.

This has important implications for the present study in that this
approach emphasises learning potential and modifiability, thus stressing
the processes involved in the acquisition of cognitive skills rather than

immutable conceptions of ability.

Although the Feuerstein mcdel seems to hold promise, Slonimsky and Turton
(198%) allude to a number of weaknesses in a prcgramme conducted by
Schochet (1985) for the Academic Support Programme (ASP) at the University
of the Witwatersrand. They argue that the cognitive skills comprising
Shochets’adaptation of the Instrumental Enrichment Programme were not

readily transferable to general academic tasks;

"The students regarded Feuerstein’s instrumental enrichment (FIE)
as having little to do with academic work and again there were
problems of motivation. In addition, those students who seemed
to benefit most from tha FIE (in terms of improving their
performances on FIE tasks) often did not improve academically.
In other words, we did not observe an effective transfer of
skills from the ASP (Academic Support Programme) situation to

academic work." (p 62)




Murray (1988) found similar problems in the transfer of skills from the
enrichment programme to other intellectual tasks. Slonimsky and -~ teon
(1985) further argue that Feuerstein’s enrichment programme tends to focus

on skills rather than meaning;

" The layering of skills, however, is not the same thing s the
layering of knowledge or concepts in academic disciplines,
Similarly, the integration of a set of skills is not the
same ' n.ng as the integration of knowledge, ideas or concepts

(p 62).

Although it was never the intention that the LPAD be used for tertiary
academic selection, a few studies in South Africa have attempted to adapt
Feuerstein’s approach to cognitive modifiability in terms of academic
prediction and selection. (Shochet, 1986; Murray, 1988). Although more
research is needed in this area, Shochet (1986) however has found that
with disadvantaged students the degree of modifiability reflected in the
testing process significantly enhances academic prediction. However
Shuchet makes the point that although it may be possible to obtain a
measure of potential or modifiability, it is by no means certain that this

potential will be actualised in the academic context.

Thus although Learning Potential Theory has broken the hegemony of
traditional intelligence testing and static views of inteliigence, it
still remains a deficit model, predicatec on a lack of appropriate
cognitive skills., Ultimately the potential argument is founded on the

capacity to acquire these skills. However, as pointed out, it is
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not certain that the cognitive skills advanced by Feuerstein are in any
way related to the processes of acquisition, integration and application

of knowledge within the academic context.

2.6 SUMMARY AND CONCLUSIONS

This chapter has examined contemporary trends in tertiary academic
selection and prediction. It has shown that internationally, school
performance remains the single best predictor of tertiary academic
success, but that the major proportion of variance still remains
unexplained. It has demonstrated that in South Africa, school results tend
to be the best predictor for white students, but this does not hold true
for black disadvantaged students emerging from DET schools. The
methodological criticisms of this approach to prediction is that the model
is based on current manifest performance and consequently lacks a
thecretical framework from which to make sense of these differences in

performance.

Attempts to enhance the predictive ability of school performance by
supplementing matric results with traditional aptitude tests have
essentially been unsuccessful. It was also found that the area of
non-cognitive factors in predictive research was so vast as to be
unintegrated and incoherent. This had led to a disappointing lack of

consistent findings in the field.

The failure of study habits and study skills courses to dramatically

enha.ce academic performance and prediction has resulted in a call for a



paradigm shift that emphasises student learning processes and awareness

rather than quick technicist solutions.

It would seem as if recent paradigm shifts awav from traditional IQ and
ability testing in favour of learning potential, while offering promise,
ultimately appear to be trapped ir the skill deficit model. To date this
approach has not significantly enhanced academic preaiction, although more
research is needed in this area. Finally, doubt has oeen expressed ahout
the capacity of the cognitive skills taught within the instrumental

enricnment programme, to transfer appropriately to academic tasks.

3
;
J
:




3.1 INTRODUCTION

The previous chapter examined traditional research paradigms of academic
prediction. It was argued that these paradigms essentially focused on the
end product of learning and consequently had not developed a theoretical
framework forv understanding the processes invclved in the acquisition and
application of know'edge in higher education. Indeed, Entwistle (1984)
argued that traditional prediction studies in higher education had created
a research paradigm which was unable to provide solutions because they had

not focused on the concept of learning (p 13).

A new approach to selection, intelligence testing and academic prediction
was examined, namely Learning Potential Theory. It was argued thnat
although Learning Potential Theory had broken the hegemony of traditional
intelligence testing and static views of inteliligence, it essentially
remained an ‘ability-deficit’ model. Although more research was needed in
this area, attempts so Tar at academic prediction had not met with much
success. Probiems were expressed concerning the transfer of cognitive
skills - taught in the Instrumental Enrichment Programme - to academic

work.

This study proposes that a new paradigm which examines learning from the

learner’s perspective and the processes underlying the acquisition of




knowledge, may provide some of the solutions to understanding student

performance in higher education.

3.2 ARRROACHES TOQ STUDENT LEARNING:

Just as traditional models of IQ and aptitude testing have informed the
area of assessment and prediction in higher education, so has research
into student learning been influenced by behavioural schools of
psychology. It is beyord the scope of this study to present the historical
development of the behavioural paradigm within psychology. However, as
this paradigm has influenced contemporary ideas of student learning, the

major trends ancd outcomes will be examined.

According to Svensson (1978), traditional apprcaches to student learning
have been dominated and influenced by both intelligence theorists and
behaviocural schoocls of psychology which stress the directly observable and
quantifiable aspects of human behaviour. According to Entwistle (1987)
behavioural learning theosry was predicated on the work of experimenters
such as Thorndike, Pavlov, Ebbinghaus and particules:ly, Skinner.
Traditional experimentation was ovased on observable aniwal, stimulus (S)
and response (R) dimensions originally advocated by Pavlov. The
Behaviourist notion of breaking down the process of learning into basic
5~-R categories, was developed further by Skinner (1968), who investigated
the positioning of reinforcement in relation to the S$-~R bond. Skinner
became convinced that not only animal behavior but learning and all human
behaviour could be explained in terms of schedules of reinforcement on the

S-R dimension.




However, attempts at applying behavioural principals in tertiary education
did not fulfill the promise expected, and results have generally been
mediocre (Biggs, 1978; Cloete, 1984; Entwistle, 1387: Marton & Saljo,
1984) .

Entwistle (1987) states that this is partly due to the fact that the
highly controlled artificial conditions of the laboratory do not
generalise effectively to the exceptionally robust and complex factors
involved in learning. Although experiments have beccme increasingly
sophisticated in research design, Entwistle and Hounsell (1973) argue that
essentially the vast majority of learning experiments are trivial in
nature, often focusing on the memorisation of nonsense syllables, random
presentation of meaningless :ymbols and solutionsg to mazes. Cloete (1984)
argues that this is a direct consequence of perceiving learning as the
"acquisition of associations, conditioned reflexes and stimulus-response

bounds.™ (p 63)

Cloete and Shochet (1985) criticise the behavioural approach for leaviag
out what they see as the essential ingredient of learning, namely the

intervening organism. They argue that the:

"instance of this approach to study only cbservable stimuli
an¢ responses while ignoring the intervening person {(organism)
and the context of learning has resulted in equating learning

withh association or memorization." (p 42)

They demonstrate that the outcome of the behavioural rsychology research

paradigm has resulted in the generation of a wide variety of study skills
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programmes which have as their main concern the acquisition of specific
technical ‘learning’ skills. Cloete (1984) asse¢rts that a major reason
explaining the mediocre success of study skill courses to dramatically
improve performance at university is that they attempt to teach
unsuccessful students th2 skills employed by successful students in a
mechanistic and technical fashion without the former grasping the
cognitive and methodological constituents behind the process. Furthermore
he argues .he use of the S-R relationship as the basic unit informing
study skills programmes has led to a cuncentreticn on recall and
memorisation while excluding other aspects of learning. Cloete argues that
this explains why mnemonics are often the only learning skill taught in

m .y study skills programmes. (pp 63-64)

A review of the contents of over 20 popular study skills programmes by
Main (1980) reveals that 80 percent of programmes deal primarily with
memory, .ime usage and note taking. Dahlgreen and Saljc (1973) argue that

mest study skills programmes do not deal with the process of learning and

that learning is usua.ly depicted in ar atomistic guantitative manner.

Similarly, Svesson (1378), points out that the main aim of behaviourist
informed study skills programmes has been to make unsuccessful students
behave similarly to successful ones. He contends that this has lead to an
emphasis on study activities and not the cognitive proceses involved in
studying. Selmes (1987) points ocut that the ‘cooxbook’ approach to study
skills courses olten prescribes rigid generalised juidelines co learning
which encourage ‘doing’ rather than ‘knowing’. He gives an exampie of this

approach whereby students are exhorted to:




1. Read the title page

2. Read the authcr’s remarks, ¢« prefaca.
3. Read the table of contents.

4. Leaf quickly through the entire beook. (Selmes, 1987; p 8).

Selmes argues that study skiils courses are generally superficially
attractive in that they seem to describe well known ‘facts’; however he

aszerts that:

"..the inflexibility of the advice is likely to foster
both dependencnh on the teacher and rigid study habits.
It is hardly surprising that oupils experiencing such

arivice have not found it all that helpful.” (p 9)

In a superb review of research on study skills, Gibbs (1981) argued that
there was no evidence of a link between observable study behavicur and
learning outcomes. In addition, Lafitte (1963) found that top students
often did not waste time on ‘good’ study habits, while Maddox (1963) found
that "poor students often had the most impeccable study habits". {cited in

Biggs, 1978)

It is this crisis in attempts to come to terms with reliable ard
meaningful pedagogic and methodoloyical learning theories which has
resulted in the generation of new approaches to student learning. These
approaches have focused on tle cognitive processes intrinsic to the
acquisition of knowledge and the phenomenclogical context of the learning

strategies erzercised by students in their studies.




3.3 INFORMATION PRQCESSING AND PRHENQMENQLQGY

During the last decade new approaches to learning have been advarced which
are in direct contrast to the behaviourist learning paradigm. This is due
to the growing realisation that behaviourist and psychometric approaches
to learning which reduce the human being to either a ‘bundle’ of
stimulus-respose reactions or a set of scores on t2sts or inventories, is
essentially proving irrelevant tr performance in higher education.
(Entwistle & Hounsell, 1975; Entwistle, 1987). This realisation has
brought about new formulations concerning both the focus of rasearch and

the methodology employ=d.

Recent research has focused on the inst.:tutional context within which
students work, their perception of and response to assessment demands and
teaching metnods, and individual differences in the learning styles and
strategyies they adopt with particular learning tasks. This

Phencomenological approach emphasizes:

i) The learner’s own perspective on learning;

ii) The fact that learning always occurs in a specific context; and

iii) The learner is conscious of the learning act.
The phenomenological perspective thus emphasises understanding rather than
prediction. Cloete (1984) argues that the behavioural paradigm is based

primarily on finding instances of regularity, thereby concerning itself

with ‘how’ events occur and thus reglects to address ‘why’ or ‘how’ things
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happen. As argued in the previous chapter this approach relies essentially
on correlation and has as its main tasl that of prediction. The
phenomenclogical approach, however, seeks to “discover the connections
between phenomena by acquiring knowledge of the underlyiry fundamental
structures and mechanisms through which we constitute meaning."” (Cloete,

1984; p 66)

Another major difference between the two paradigms is that whereas
behaviocurism insists that the subject be studied as objectively as
pos:.ble, phenomenclogy calls for an understanding of learning from the
learner’s perspective. Thus the focus is "from the inside"™ rather than
externalised observations. The consequences of this is that learning
always occurs in a gontext, has a gontent and the learner is gonscious of

learning.

The implications of this conception for the present study is that by
stressing the awareness of the learner, it implies that the methods and
approaches utilised by students can be changed by intervention strategies.
Thus the focus is not on static end-point concepticns of ability, where
the sole aim is selection and prediction, but rather on intervention and

understanding {(Marton & Svensson, 1979; pp 72-73).

The phenomenclogical approach implies a change of methcdological
procedures. Whereas qualitative approaches stress the use of standardised
psychometric tests, this approach has focused on how the learner
approaches material to be learnt. In addition the research methodology
employed within this research paradigm insists that the experimert

resemble as closely as possible the natural setting of student learning.




Thus the content ¢f the research is not mnemcnics, ncnsense syllables or
mazes, but materia: that is as complex and similar as possible to that

encountered in the educational environment.

According to Cloete (1984), a method that has been succes.fully applied is
to request the learner to summarise complex and relevant educational

material. He argues that:

"Similar to a projective technique, this allows the learner
to impose his/her own constraints on the order of recall
and most important, it reveals the learner’s subjective

structuring of the material.” (p 67)

Cloete argues that criticisms concerning subjectivity in terms of
evaluation in this appcoacn are invalid, as it is poss.ble to achieve
rigerous operstionalization of concepts and acceptable levels of

interrater reliability.

Marton and Svensson (1979) assert tnat the result of the new research
paradigm is emancipation rather than symptomatic treatment by ‘experts’.
They argue that rather than prescribing trite rigid technicist procedures,
an attempt should be made at raising the level of consciousness of the
‘participants’ in order to help prepare ther better for future tasks.
(cited in Cloete, 1984; p 69). Thus while behaviourist and
neo~-behaviourist paradigms emphasise the acquisition of skills, learning

processing theory advocates awareness, purpose and emancipation.



3.4 INFORMATION PROCESSING AND LEARNING STRATEGIES

A major thecretical davelopment within the information pro 8sing paradigm
is that of approaches or strategies to learning. A review of this
research, wnich has its roots in the phrenomenclogical perspective
described above, reflects an interest in describing not only the lerrner
but also his/her institutional and extra-institutional environmen:; in
ocher words the cortext of the learner. (Marton & Svensson, 1979). There
is general consensus among myst researchers that learning is a
decision-making proucess in which the student chooses his/her method of
studying, on the basis ¢of & response to the conditions confroenting
him/hexr. (Entwistle, 1983). This idea of rthe avaiiability of choices in
approaches to learning has been supported by most contemporary researchers
examining learning. (Biggs, 1979; Cloete, 1984; pPask, 1572; Marton &

Svensson, 1979%; Saljo, 1975; Svensson, 1976).

According to Marton and “vensson (1979) learning consists of three major

dimensions, incorporating:

i) The notion that learning always occurs in a context and has

idiosyncratic demand characteristics;

ii) The learner’s own awareness ol the act of iearning; and

iii) that learning concerns itsel!f with a specific content

or subiect matter.

Zach of the above aspects of learning have develcped into major research
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areas in their own right. It is beyond the scope cf this study tr~ present
the vast research findings into each of these areas. However, inasmuch as
each area serves to highlight the paradigm shift that has occurred in

research on learning - the main findings and implications for the present

study will be examined.

3.4.1 LEABNING STYLE vs LEARNING STRATEGY

A number of theorists have attempted to uescribe a habituzl framework from
which students approach study material. Entwistle (1979) defines strategy
:5 a way of choosing to tackle a learning task according to its perceived
demands and ‘style’ as a broader characterisation of a student’s preferred
way. Pask (1976) draws a similar distinction becween style and strategy.
According to him the difference between the two terms can be described in
terms of the conditions uuder wiiich the two are exhibited. Strategy refers
to the lemrning approach that a studest employs when he/she works through
a specif. : well-defined and structured learning material. On cthe other
hand, style refers to more general procedures that a student adopts when

studying. Thus behind a specific strategy iies a distinct learning style.



However, Pask ceveloped this further arguing that some students show
a‘predigposition’ tc adopt a specific strategy even though the task in
question does not require that strategy. It is at this point that major
differences between thecrists emerge. Most researruers agree that students
often exhibit a consistency of strategy across a rangz of everyday
academic tasks and academic depactments. {(Cioete, 1984, 1989; Entwistle,
1984, 1987; Gibbs, 1981; Laurillard, 1979; Marton, 197%; Pask, 1976;
Ramsden, 1979). This according to Entwistle (1987}, has justified the
notion of the existence of characheristic spproaches to learning adopted
by students. It is in the attribution of causality in describing habitual
or characteristic approaches of students that differences between
theorists have emerged. Pask (1976), for example, attributes the existence
of a preferred learning style to a ‘core’ personality. According to him
the core personality consists of stable, persisting traits. By implication
cognitive or learning style is thus fixed and static, reflecting a
predisposition to adopt a specific strategy or preferred way of learning

becanse of fundamental personality dispositions.

This reductionist approach can be criticised for ultimately falling into
static IQ type conceptions of ability. The logical outcome of this
conception is that students would be unable to transcend their learning
style. Thus, like the static IQ model, compensatory educational programmes
would be irrelevant. Llthough advocating a cornsistancy in observed
strategy, most theorists do not suggest that this is in any way immutable.
Indeed as demonsgtrated above, strategy can be influenced by demand

char ~~eristics, learning context and student awareness. (Entwistle, 1987;

Gibbs, 1981; Laurillard, 1979; Marton, 1979; Ramsden, 1979; Saljo, 1976).
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Pagk (1976) unwittingly impiies that these '.abitual patterns inapproach to
study are not immutable, by pointing to students who can move between
learning styles depending on the particular context or demand of the task.
".e calls these students versatile learners. Unfor:unately Pask does not
«iucidate on how these students come tc be versatile in the first place.
One can only conclude from his observations that some students can

transcend these static funcdamental personality dispositions.

3.4.2 LEARNING STRATEGIES

Irnnically it has been the work of Gordon Pask in conjunction with the so
calied Goteborg group in Sweden that originally stimulated research into
the learning strategies adopted by students in tertiary education (Gibbs,
1982) . Pask (1976) found that when students were presented with material
to study, distinctive approaches or strategies cculd be observed. He found
he was able to distinguish between two distinct learning approaches
adopted by the students. He named these ‘holist’ and ‘serialist’
approaches. He found that the serialists’ moved step by step, adopted a
narrow focus of attention, concentrated on one feature of the task at a
time and were concerned with details rather than general principals.
Holists on the other hand adopted a broader perspective, locked for
interrelationships and analogies, while attempting to transform the
information. According to Pask, holists examine the overall picture, while
bein¢ ble to describe relations between topics, while serialists focus on
rulee, methods and details but are unable to fit them together to form an
overall pictura. Pask argues that each strategy has its own disadvantage
in that holists may over-generalise or lock for inappropriate analogies,

while serialists are unable to see the overall picture because they focus

>

3
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on discrete details. Furthermore, as they fail to generate analogies they

find it impossible to integrate knowledgs effectively.

As stated previously, Pask {1976) described the ‘versatile’ learaer as one
who could apply both strategies depending on the demands of the learning
task. This implies tinat although there is a stability of strategy across
academic tasks, these approaches are not immutable but can be changed by
direct intervention, changing contexts and the development of student

awarer.ess about learning.

Svennson (1976) developed a similar classification of learning strategies,
and des~ribed atomist wvs holist approaches to learning. According to
Svensson, atomists focused on details and surface structure without
integrating the information. They attempted to directly memorize the
information in a sequential manner and were unable to ascertain the
overall intention of the author. Follow-up interviews with the atomists
revealed that they relied on memorising introductory sentences and
attempted to visualise as much of the text as possible., The holists, on
the other hand, reported that they attempted to understand the overall
text, tried to grasp the authors’ intention, attempted to integrate what
they had read, indentified the main arguments with supporting information
and facts and most importantly, tried to reach an independent conclusion

or recognise the authors’ conclusion.

On the basis of semi-structured interviews, Marton and 8aljo (1976) have

described learners as deep-levei processors and surface-~lavel processors.

"In the case of surface~-level processing the student directs
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his attention towards learning the text itself (the sign),ie

he has a ‘reproductive’ conception of learning which means t..at
he is more or less forced to keep to a rote-learning strategy. In
the case of deep-level processing, on the other hand, the student
is directed towards the intentional content of the learning
material (what is signified), ie he is directed towards

comprehending what the authcr wants to say." (pp 7-8)

A similar classification was used by Entwistle (1987) working with the so-
called Lancaster group. They described two major approaches to student
learning, namely the ‘deep’ approach and ‘surface’ approach. He polarises

the two approaches as such:

REEPR APPROACH Y

~ Intention to understand
- Vigorous interaction with content

- Relate new ideas to previous knowledge

~ Relate concepts to everyday experience
- Relate evidence to conclusions

Examine the logic of the argument

SUREACE APPROACH

- Intention to complete task requirements

- Memorize information needed for assignments

- Failure to distinguish principles from examples

- Treat task as an external imposition
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-~ Focus on discrete elements without integration

~ Unreflectiveness about purpose or strategies
(from Entwistle, 1987; p 16)

Entwistle and his collegues identify another strategy, namely the
strategic approach, however as argued previously, this approach is mostly
a response to context factors previously discused. For example, the
strategic approach uses “"previous exam papers to predict questions™.

(Entwistle, 1987; p 16).

Thus there is general consenses among the observed differences in learning
strategies of students. Although semantic differences are prevalent the
general descriptive categories remain relatively consistant across

theorists.

IABLE 1 [————-——-STUDENT LEARNING STRATEGIES

AUTHOR I II III
Pask (1976) HOLIST SERIALIST VERSATILE
Svensson (1976) HOLIST ATOMIST ———
Marton & 3Saljo DEEP~LEVF SURFACE~LEVEL ——
{1876)

Entwistle (1987) H DEEP APPROACH SURFACE APPROACH |STRATEGIC
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A crucial component distinguishing holists from atomists in terms of
learning outcomes ipvolves the level of abstraction in understanding new,
complex information. The focus is thus on the quality of what is learnt as ;

opposed to how much is learnt.

It would appear that most theorists agree that a major difference between

holists and atomists in terms of learning involves the transformation of
information. Ford (1981), points out that an important indicator of
transformation is the level of abstraction. According to Ford, the highest
level of transformation consists of an integratiocn of themes beyond the
context of the original information and is accompanied by a questioning of
the validity of the material. A second level of abstraction is where
discreet information is brought together and substantiated by supporting

facts. According to Ford this involves: D

"the identification of an underlying structure, whether
in studying a text or learning about a complex topic¢, by
means of which otherwise discrete arguments and details

become integrated.” {p 345)

] This is an important component of university study in that students are
often required to synthesise information from a variety of scurces.
Atomists and surface-level processors are typically characterised by the
absence of any attempt to transform information. This inevitably results

. in ar emphasis on details and a reproductive conception of learning, while
the inability to synthesise discrete units of information often leads to

confused and haphazard conceptions of the study material. Another majcr

factor agreed upon as representing a fundamental difference between
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atomists and holists, is that holists typically zttempt to evaluate and
reach conclusions regarding study material. A major issue concerning {f
learning strategies is that the majority of researchers in the field do
ot conceptualise these approaches as static, predetermined personality
traits, but rather as habitual patterns of study behaviour which have been

developed through teaching, assessment and context factors.

In terms of their usefulress as indicators of consistent differencas in

learning, a review by Entwistle (1987) of learning strategies led him to
conclude that there was nevertheless a consgistency of approach across

academic tasks.

" ..approaches to studying could be viewed as relatively

consistent individual differences...Interviews showed

that, across a range of everyday academic tasks and across
departments, most students showed enough consistency to

justify describing approaches characteristic of individuals.
Thus the operationalization of approaches to learning ang
learning styles through inventories weasuring general strategies

and processes could be justified ". (Entwistle, 1887: pl7)

The important issue here is that it has been demonstrated by Ramsden

{1979) that learning strategies can be modified by educational
intervention programmes. In addition, it has been demonstrated that
learning strategies are relatively consistent (but not immutable) across
academic tasks, thus allowing for the identification of reliable research
categories of student approaches to learning. As examined previously

methods of classification and data collection differ from traditi.onal
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methods. One method of investigating learning strategies involves the use
of rsemi-stuctured interviews while a more reliable and direct approach
involves asking students specific questions and then to make a qualiitative
analysis of the answers. An application of this approach has been to ask
the students to summarize study naterial (Dahlgreen, 1984; Wenestam,
1980) . This method, according to Cloete (1984), has been proved to be
effective and reliable (interrater reliability of over 80% reported).
Learning strategies and their relationship with other varaibles, ie
academic performance, can thus justifiably be examined. Mcs: importantly
research in this area has already demonstrated a link between learning
strategies and academic success. (Cloete & Llowana, 1984; Entwistle &

Ramsden, 1983; Svensson, 1976).

3.5 IHE _CONTEXT OF LEARNING

Studies which emphasise the ‘context’ aspect iu learning have focused on
how student approaches vary aucording to the demands of the situation.
According to Marton and Svensson (1979), descriptions involving the
context of lea.ning have the longest and most extensive tradition of all
the three componcits of learning already menticred. Cloete (1984) points
out that in the university environment, context usually consists of the
demands of the ‘evaluation system’, the style of instruction, expectaticns
irom previous lea.alny experiences and Lbhe type of learn’ng material
encountered. (p 74) BAccording to Wilson [1981), the context of academic
studies therefore provides the means through which the student gu.ns an
academic award. It is this fact, according to Ramsden (1979), that
explains why students will attempt to turn themselves into the kind of

person that the academic context demands. This aspect of learning has been
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described by Entwistle (1987) #s the strategic approach to learning,
FEntvistle argues that awareness of context demands often produces the type

of student who:

1) Intends to obtain the highest possible grades;

2) Ensures that the conditions and materials for studying are appropriate;
3) Is alert to cues about marking schemes;

4) Uses previous exam papers to predict questions; and

5) Organises his/her time anc uistributes effort to greatest

effect. (Entwistle, 1987; p 16)

Marton and Saljo {(1976) point out how this strategic approach adopted by
students can have a detrimental effect ¢n learning. They argue that there
is often a disparity between the stated requirements of academic -
environments and the actual requirements as perceived by students.
Desirable academic demands are usually articulated as a call for
creativity, competence and independent thinking, whereas students often
perceive the demands as requiring memorisation, fact gathering, corformity
and rote learning. They argue that certain schools and academic

institutions often implicitly encourage ‘surface approach’ strategies in

students to the ultimate detriment of those studentsg. This is well

illustrated by the work of Lurillard (1973) and Marton and Salijo (i976).
¢
Marton and Saijo (1976) demonstrate how the demands for recall anticipated
or the type of te. anticipated after learning, are crucial for the level
of processing that students employ during learning. They demonstrzte tha:

when students expect an ‘cbjective’ assessment after learning, this

iavariably leads to a superficial reproductive level of information
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processing, whereas expecting an essay or oral test often leads to deeper

creative information processing.

Marton and Saljo noted that although it was possioci~ to influence the
learning strategy used by students by altering the derand .. aracteristics
of a learning task, it was easier to induce surface processing than deep~
level processing., Trangson (1977) demonstrated that students that
customarily exhibited superficial rote learning type responses to learning
material were unable to transcend this approach even when the demands .« .e

explicitly geared towards eliciting complex depth analysis of th

material. Entwistle and Hounseil (1977) argued that it was often the
structure and content of examinations that encourage rote learning and
superficial reprod .ction of material. The implications of context
determined student strategies for learning for tertiary education was .
demonstrated by Ramsden (1979), whereby he found that over 50 percent of

first-year student subjects in a research sample could be classified as

sarface processors.

Thus research examining the context in which learning takes place has
demonstrated a link between demand, perceived demand and outcome in
academic performance. In South Africa this has important implications for
tertilary academic selection and prediction. Slonimsky and Ticton (198%5),
have peinted out that black education encourages rote learning and
‘surface’ approaches to learning. The analysis of context in learning thus
encourages a context determined analysis of low performance in higher
educaticn, thereby challenging static, hereditary and cultural-diffevence

theories of performance.
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3.5.1 LEARNING AND AWARENESS QF THE LEABNER

According to Entwistle (1982), traditional research on learning has
interpreted learning from the perspective of the educator. He argues that
this approach is less useful than examining learning from the students’
perspective. Research in this area has been based on interviews regarding
students’ ideas and beliefs about learning. On the basis of material
elicted in this manner, Saljo (197S%) found he could differentiate between
two types of learners. He found that the first group took learning for
granted and did rot discriminate between learning and knowledge, the
group’s sole objective was directed at obtaining as much information as
possible and reproducing it. The second group, however, tended to reflect
on learning as a phencmena. To this group, learning consisted of more than
simple facts or the transfer of discreet units of information. Saljo
(1979) argued that these students perceived that learning could have
different purposes, outcomes and usages, that is, they werc aware of the
need to adapt “heir Jearning to the situation or context.

_Gibbs (1981) developed this argument, advocating that conceptions of
learning underlay all aspects of study behavior. He argued that these
conceptions were often deep-rooted and based on powerful experiences from
school. Gibbs argued that to change conceptions or beliefs was a
threatening experience, thus explaining the difficulty of surface and
reproductive learners to change to meaningful ‘depth processors’. The
most important difference found in this area of research, according to
Cloete (1984), was that certain students differentiated between learning
and ‘real’ learning - namely understanding. Gibbs (1981) argued that it

was obvious that:
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"..the approach people adopt to learuning tasks has to
dn with their conception of what knowledge and learning

is *. {(cited in Cloete, 1984, p 75).

The important issues raised above reflect the growing realisation of the
importance of taking into account the manner in which students
conceptualise the learning process. This research paradigm insists on
taking cognisance of so-called ‘unobservable behaviour’ (ie, students
beliefs and self-reflections) so vigorously excluded by the behavioural
paradigm in its search for scientific objectivity. The learning processing
research paradigm thus emphasises the personal independence and
responsibility of the learner as opposed to objectificaticn and the
exciusive focus on the acquisition of study skills. In addition it has
been demonstrated by Saljo (1975) that it is those students who know why
they they do or do not take lecture notes who tend to be successful
academically. He argues that this implies that it is not the method that
is crucial but the students’ awareness >I why they are using any
particular study technigue. Placing emphasis on student awareness and
leacning outcomes implies that change is possible by intervening at the
level of students’ awareness. Thus the information processing paradigm is

at odds with static immutable conceptions of ability.
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3.6 LEARVING STRATEGIES AND ACADEMIC PERECRMANCE

Aithough il was never the intention of qualitative assessmerts ¥ learning
strategies to be applied o predictions of academic success, Svensson
(1976) argues that the holistic approach is superisr to ths atomist
approach. He claims that the atomistic approach does not lead to critical
thinking as opinions are taken ov £ uncritically and ar- bised on
superficial aspects of the problem. The holist approach azcceding o nhim

actively promctes personal knowledge and critvical thinx.ng.

As the learning strategies approach has been mainly dascriptive, very
little has r2en written about the relationship betwsen le. .ning straztegies
and academic success. However, the little that there is -irnuests a clear
indi.ution of a funecional relationship between the twe. engson (1977},
for example, demonstrated that more than 80 percean of studects at a
Swedish university using a holistic approach passed Lheir £irst term
examinations while les. chan 30 percent of students =lazsitied as atomists
performed similarly, Marton and Saljo (1976b) found that students who
could effectively identify rain pouats in study metes:al did extremely
well on a test of recall of the material, whiis thoss wh~ nod to be told
what the main points were (similar to lecturer: wotes) r -f:zmed poorly cn

the same test.

Entwistle & Ramsden (1983) found that 76 percent of student$ classified as
deep processors passed their degrees ‘well’, while only 23 percent of
those classifed as surface processors obtained similar results. Cloete &
Lolwana {(1985) found that 3 percent of students classified as holists

achieved gosd academic performance while cnly 31,8 percent ¢. students
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IIBLE 2
RELATIONSHIP BETWEEN APPROACHES TO LEARNING
AND STUDYING, AND EXAMINATION PERFORMANCE
(TROM SVENSSON, 1979; SWEDEN)
COGNITIVE APPROACH EXAMINATION PERFORMANCE
TOTAL
EXPER ENT NORMAL PASSED SOME
STUDIES ALL FAILURE
o % D% o %
Surface Surface 3 (23 10 (12) 13 (43)
Deep Deep 9 (20) 1 (10) 10 {33
Deep Surface 4 (€6) 2 133) 6 (20)
Surface Deep 1 (1 [ 10
30
IABLE 3
LEVEL OF APPROACH AND DEGREE ~ T
(ENTWISTLE & RAMSDEN, 1%83; B. N)
RESULT APPROACH
DEEP SURFACE TOTAL
n % n %
Good Degree 16 (76} 5 (23) 21
Other Degrec 10 (43) 11 (52) 21
Tcetal 26 16 42

Corrected x2 = 2,52; p < 0,06

TABLE 4
RELATIONSHIP BETWEEN STRATEGY AND ACADEMIC
PERFORMANCE (CLOETE & LOLWANA, 1984; TRANSKEI)
STRATEGY ACADIMIC PERFORMANCE
HIGH Low TOTAL
3 $ %
Holists 21 (83.8) 12 (36,4) 33 (60,0)
ntomists 7T (3L, 8 15 (88.2) 22 (40,0)
Total 28 (50,9 27 {49,1) 55

Corrected x° = 4,15: df = i; p < 0,08;
Kendall’s Tau B = 0,31; p < 0,01
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classified as atomists had comparable results. More important was the
finding that more than 68 percent of those classified as r omists

perfo.-med poorly in their academic work.

Miller and Parlett (1974) argue that the cognitive approach adopted duriag
learning is the logical explanation of parterns of study which contribute
considerably to academic success or failure. For example, they find an
association betweer. atomistic approaches and the number of hours invested
in study time. They find that atcmists tend to invest more time sn their
studies than holists. However 2s using an atomist approach means learning
without understanding, which leade to a lack of motivation, the attempt to
directly menorise the vast amount of required material is a nigh
impossikle task leading to discouragement and apathy towards study.
Sversson (1976) argues that in fact most of the type of learning demanded
in higher education is extremely difficult to tackle in an atomistic

fashion.

The above findings therefore lead to the conclusion that the holist.
atomist dimension in approaches to learning is a major deteminant of

tertiay academic success.
3.7 AIM3 QF THE PRESENT STUDY

The aim of this study is to try and identify those students who have the
resources to succeed at university. It is suggested :hat this aim can be
facilitated by using a qualitative method of classifying student learning
strategies. This method involves the operationalisation of caregories of

student approaches to learning.
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It is argued that this approach represents a fundamental paradigm shift in
approaches to student selection and prediction. Unlike traditicnal
psychometric approaches to selection trhet focus on static end-pont
conceptions of ‘ability’, the leaxnirg strategies approach examines the
underlying processes intrinsic to the acquisition of knowledge.
Furthermore, if the study is successful, the findings will have important
practical consequences in that the link established between success at
university (presumably knowledge) and strategy will help dispel the
ideology of innate notions of ‘g’, as a strategy is something which can be
acquired and changed. Traditional methods of prediction pased solely on
correlaticu do not =lucidete the essential constituents underlying success
and consequently do not contribute to understanding or remediation.
Selection using this approach willi help ident fy vulnerability in student
approaches to learning thus being in the position to meaningfully
contribute to compensatory educational programmes which might seek to

assist educationally disadvantaged students.

This is particularlv important in the South African context where
traditional predictors of academic success, ie school results, have
demonstrated lictle or no relationship to tertiary academic success.
Furthermore, traditional selection procedurss have attempted te identify
black students who will be successful at university despite their
educational and socio-economic disadvantages. It is argued taat selecticn
based on student learning strategies leads not only to the identification
of student vulnerabilities in the higher educa*ion process but also points
to the manner in which the institutional context can best facilitate
student success by adapting their own teaching strategies. This study thus

praoposes that selection, remediation and teaching could be a continuum,
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rather than three seperate and discrete exercises as is the current

situation.

Wilson (1988) after a review 19 articles cn research into learning
strategies scates that most of these studies have focused only on tne
short~term effectiveness of the relaticnship between learning strategies

and academic performance:

" ..most learning strategies research seems to have
a short temporal focus of 1 month or less, although
a few studies ext=nded over 3 months. One tentative
conclusion to be drawn from this is that there is
currently little knowledge about the long-term effects

of learning strategies *. ( Wilson, 1988, p 266)

According to Entwistle and Hounsell (1277), developmental differences in
learninc strategies are observable. They argue that children tend to move
naturally from being rote learners by necessity, in which properties are
accumulatad and examples learned - to a later stage where learning tends
to take on a different character when concepts can be learnt primarily bv
analogy. These cbserved developmental learning differences suggest that
learning is a function of being exposed to certain experiences. Svensson
{1976) has argued that an evaluation of eavlier schooling methods reveals
that schools tend to divect pupils towards atomistic conceptions of
knowledge. Hence the finding that most Swedish and Britigh first-year
students are reported to be surface processors. The important issue in
terms of development of strategies and learniny to the present study is

articulated by Perry (1970). Perry argues that in principle, all ‘normal’
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individuals are c:pable of eguilibrium and reaching the nighest levels of

intellectual development in the learning situaticn, on condition that the

social envircnment and acquired experience provide the stbiect with the
necessary cognitive nourishment and intellectual stimuiat.on. Perry
maintains that an envircrment that offers support and chalicnge ¢o
students promotes cognitiva growth. Perry argues that given the right
conditions in higher education, students are likely to move from passive
conceptions of their role in learning to mora active, thoughtful,

questioning and challenging roles as they progress through university.

Wilson (1981, argues that Perry’s ideas correspond closely to that of the
atomist-holist dimension. He argues that in accordance with Perry’s ideas
one would expect those students who are predominantly atumistic in
approach to move from this approach in first year to deeper levels of x
processing as they progress through their academic careers. The argument
here is that by being exposed to the demands of university edacation the
students will be forced into restructuring their conceptual frame sorks

around learning and knowledge.

On the basis of the above arguments this study aims to examine the
predictive strength of learning strategies and academic performance over a
three-year period. In terms of the akove arguments, ie that the university
coutext should in itself bring changes in student learning strategies, we
would expect the strength of correlations between original learning

strategies and beequent acad ¢ progress to gracually decline as

students progress through their acedepic careers.

In terms of traditional research paradigms of tertiary academic
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prediction, the present study also proposes tc examine the relationship
betwaen a traditional test of i-tellectual functioning and academic
success as well as to examine the relationship batween school results and
acacdemic performance. These results will then be contrasted with the
learning strategies approach. The implications of these results in terms
of their respective paradigms will be examined and contrasted. Finally the
implications of the findings of the major hypothesis and related issues
will be examined in terms of their iaplications for tertiary academic

selection.

This statement forms the major hypothesis of this study, however, a number
of related issues will also be examined as subsidiary analyses.

From research already mentioned it could be expected that schcol results
do predict tertiary academic success.

HA2: 1t cap.expected that matric results axe significantly related to
academic success.

Previocus research findings (Shochet 1986) would suggest that a traditional
messuve of intllectual functioning (DRT) would rot predict tertiary

academic success.
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CHAPTER 4

METHODOLOGY

4.1 Introduction:

The present study is aimed at the prediction of tertiary academic success,
however, it departs from traditional research paradigms in this area in
that the predirtor variables are based on a learning processing paradigm,
namely that of student learning strategies. This perspective as discussed
in chapter 4 represents a change not only in the theoretical assumptions

embod.ed in the research but also in the methods used in collecting data.

As argued earlier, this approach focuses on the learner’s perspective, ie
process orientaced, rather than ‘end-product’ crientated. Common
methodolegies have been applied by Dahlgreen (1875), Marton and Salijo
(1876a), and Sveasson (1877). These studies set about categorising
strategies of student learning on the basis of respcnses to learning
material which approximated as close as possible the type of course work
students would be confronted with at university. This was followed by
semi-structured interviews in which students were asked to reflect on how
they appreoached, transformed, memorised and integrated the material. This
tecnapigue thus uses vetrospective probing and in addition students were
questioned carefully as to how they usually approached studying. On the
basis of information gleaned from the interviews students were categcrised

into the respective learning strategy categories.

»
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Cloete (1389) argues that:

" This method is essentially a discovery process during
which a hierarchy of similarities and differences appear.
Whilst it does not allow for an objective, uniform analysis
where all rusearchers will produce an exactly similar
hierarchy of meanings, it does result in a ‘rigourouc
qualitative analysis’ which has consistently demonstrated

interrater reliabilities of over (.80 ". (p 9

Although interrater reliabiiities are high, a number c¢f problems with *his
approach have been expressed. Svensson (1976) points out that students
often misrepresent the learning processes they habitually use, instead
describing what is seen as ‘ideal’ study behaviour. In addition, he finds
self-repcrt accounts are often at variance with the experimental results.
Tew students point to the fact that they concentrate on details and
surface aspects while memorising information without understanding in
their normal studying. Wilson (1981) argues that categorising student
strategies on the basis of semi-structured interviews has its pitfalls in
that students are often not clear about their study approaches and may not
be faithful in describing their thoughts when going through a learning
experiment. These problems illustrate quite clearly how subjective the
interview approach can be as a method of chtaining information. .erlinger
(1473) in fact reports a low degree of validity and reliability of
inferences drawn from interviews. According to him, interviewing allows
for subjective judgments and fcr respondents to give answers which are

perceived ar being socially desirable.
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A more celiable way of categorising student approaches to learning is that
advocated by Wenestam (1980). Wenestam found that a useful approach was to
get students to summarise learning material and then to make a qualitative
analysis of the answers given. He found he could categorise the answer~ .-

terms of levels of abstraction.

Cloete (1984) argues that this is a useful and reliable method f.r

categorising student learning strategies in that:

* Similar to a projective technique, this allows the learner
to iwpose his/her own constraints on the order of recall and
most important, it reveals the learner’s subjective structuring

of the material”. (p68)

ioete argues that by using this approach it becomes possible to determine
whether students attempt to transform the material, or whether they merely
reproduce the material in a sequential reproductive manner. In addition,
it allows the researcher to determine whether there has been a focus on
understanding the author’s »verall intert, main arguments, logic and if
the student has tried to reach a conclusion regarding the material. Thus
the main distinguishing characteristics of learning approaches namely,
understanding vs reproducing, can be elicited by this method. (Entwistle,

1987).

Another method that nas been applied in categorising student learning
strategies is that of the learning inventory developed by the Lancaster
group in Britain. The Approaches to Studying Inventory was designed by the

Lancaster group to ‘assess sivteen subscales across four domains.’
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According to Entwistle (1987) the deep and surface factors in the
inventory "contain among their ~omponent items the defining features
derived from qualitative research” (Entwistle, 1987; pl8). Although some
work using this inventory has examined the relationship of learning
strategies and other factors such as motivation and personality, research
into the relationship between learning strategies and academic success
using this inventory remains unclear and ambiguous. The inventory was aot

used in the present study for a number of reasons:

1) It was felt that the inventory was susceptible to students’stated
study habits as opposed to their actual study behavior.

2) It was felt that the inventory was too structured and rigid.

As the inventory is still under development it may be useful for futuce
research to compare results from the quantitative approach (inventory)

with the gualitative approach undertaken by the present study.

4.2 QRERATIONALISING LEARNING STRATEGIES FOR ACADEMTC PREDICTION

In accordarce with the literature (Cloete, 1984; Marton & Svensson, 1979;
Wenestam, 1980), students were given an article- (¢ recd that approximated
real learning conditions as closely as possible. As the sample was based
on first-year Arts Faculty students, the text chosen to reprasent the
learning material was taken from an introductory psychology text:

Introduction to Psycholagy by Hilgard, Atkinson & Atkinson (1979).

The article chosen was on ghesity. Students were asked to read and

summarise the article. In addition two questions relating to the main

o
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ideas and authors’ conclusion were included to facilitate the coding into
learning strategies. The article dealt with research into the causes of
obesity. The content of the article dealt with four conflicting
psychological theories about the causes of obesity. Three of these
theories were Jdelimited under separate sub-headings in boldface typing.
The article ended with no specifically drawn conclusion beyond the notion
that obesity was a gomplex problem. The article was judged suitable for

experimental purposes for several reasons;

1} The subject matter was bound to be of interest to most students whether

they took psychology or not;

2) The article was written in normal prose without extensive use of

technical jargon; and ‘Americanisms’ were removed as far as possible.

3) It contained a combination of general theories as well as detailed

information which was presented in both literal and graphical form.

Student summaries were evaluated by a trained rater who read the summary
several times and indicated the extent to which characteristic attributes
were present. These attributez are operationally, defined in table 5 (p
80). A second rater then evaluated the same scripts after which interrater
reliabilities were computed on the basis of s2greement between both
evaluations; 90% agreement was found. Once the summaries had been analysed
in terms of the attributes students were categorised as either holists or

atomists.

To qualify as holists, students needed to have made an attempt at

abstraction and transformation of the material. In addition, they had to
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Attribute

SUMMARY OF ARITRIBUTES AND IHEIR OPERATIONALISATION

0 fonali .

1. Abstraction

S

Poor abetraction

W

Transformation

4. Main argument

5. Supporting details
6. Conclusion
7. Sequence

8. Irrelevant information

9. Discrete details

10. Incorrect information

11. Confused

12. Haphazard

Identification of an underlying structure/
iniegrating theme or presentation of the
general principle.

Identification of part of the underlying
structure or another minor principle.

Restructuring of information i.e. grouping
rogether information that seems to be
related.

Main points or main parts of the argument
that determine the structure.

Information that supports and explains what
has been identified as the underlying
structure of main arguments.

Identification and presentation of the
firal remarx/solution of the article.

This can be either an own conclusion or the
author’s.

Emphasis on the sequence of the test.
Starting with the beginning or ending and
attempting to repioduce th? same order as
irn tne article.

Introducing new information/interpretations
which may be true but has not been presented
in the text and no justification is given as
to why it is included.

Facts that are disjointed without any
apparent connections, sometimeg presenting
direct information.

Taxt~based ° .formation but incorrect.

Mixing main arguments and supporting
details.

Completely lacking in coherence, no
meaningfu. sequence.

s
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attampt to reach a corclusion based on the content of the article.
Atomists on the osther hand were characterised by the complete absence of
any attempt to transform the material, attempts at reproducing sequence,
and providing discrete details. On the basis of these exclusion/inclusion

categories an intorrater reliability of (,9086 was obtained with

gignificance at 0.001 level.

On closer examination of the categorised student summsries it became
obvious that there still existed distinct gquality differences between
student responses within the two groups. On the basis of these
observations 1t was decided to further sub-divide the categories on the
basis of ‘gocd’ and ‘poor’. This had the effect of making the learning
strategies variable less crude in terms of a basic Jdichotomous split. The
~lassification thus consisted of g. and poor holists and good and poor o
atomists. The main distinguishing feature between the good and poor

holists was that the good helists identified two or more main arqum- s

which had supporting details or ‘facts’ and contained no confusing or

haphazard sequences of information.

i The malin distinguishing features betweer good and poor atomists on the
other hand was that the former were able to identify more main arguments,

provided supporting details, had some sequence to the information, did not

provide irrelevant information and had nu haphazard information. Those
students who were difficult to classify as either good or poor had their
scripts rechecked and their answers t» the additional questions were 2lso
examined, tius further facilitating clarification. On the basis of the
four-level categorisation an interrater reliabilicy of 0,7467 was achieved

at the 0,001 level of significance. Thus the four-way classification
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AITRIRBUTES STRATEGY s
HOLISTS ATOMISTS
Hl H2 Al AZ
GOOD POOR GOOD POCR
% % % %
1. Abstraction 80 53 0 0
2. Trar:formation 20 7 0 0
3. Mai.. Argume.at : O 0 48 12 57
1 -2 40 28 37 35
3+ 60 16 1 7
4. Suppcrting Detail: none 0 35 0 71
1~ 2 20 52 25 29
o o+ 80 12 75 0
5. Conclusion 100 52 29 25 i
6. Sequence 0 ¢ 70 7
7. Irrelevant Information: none 100 48 87 71
1-2 2 43 13 21
3+ ¢ 9 0 8
8. Discrete Details: none 70 30 13 7
1 -2 30 48 50 14
3+ 0 22 37 19
9. Incorrect Infuormation: none 80 87 50 14
1 -2 10 13 50 64
3+ U 0 0 21
10. Confusing 9 13 12 21
11. Haphaza-.d ‘ 0 60 0 100
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decreased the level of interrater reliability but remainea strong env.agh
to justify the subdivision within the group. Table § lays out the

distribut.on of attributes for each subdivision.

On the basis of the above classification the following abbreviations were
used to denote strategy:

1) Good Holist = H1

2) Poor Holist = H2

3) Good Atomist = Al

4) Pror Atomist = A2

From the above codings the overall categories would then be as follows:

1) Hl + H2 = Holists

2) Al + AZ = Atomists.

4.3 DESIGN

Learning strategies have traditionally fallen into the phenomenological
paradigm which emphasises descriptive catejories of learning. This study
propeses to go beyond purely descriotive categories and to attempt to
predict university success from student lcarning strategies. The design is
not a traditional treatment-assesgsment paradigm as thers are nc
manipulations on the external condition. Instedd variations expected in
the results will be a function of varistions in the internal states
between and v thin subjects. The design thus consists of predicter

+riables and criterion variables,

T e design involved testing subjects on a number of predictor variables,

i aiesds
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then assessiny the relationship of these variables with academic success
(criterion variables). Criterion measures of sucuess (university results)
were oktained after six menths, one year, two years and three years of
study. The subjects, predictor variables and criterion variables will each

be discussed in turn.

4.4 Sample

The sample of the present study consists of 118 first year white BA
students. It is beyond the scope of this study to examine prediction
zcross different faculties due to the vast logistics involved. The present
study thus confines itself to the Faculty of Arts. In addition, che study
only examines the performance of white students. The major reason fur this

is contained within the theoretical paradigm from which this study arises.

As discussed in chapter 3, the literature has demonstrated the extent to
which the context of learning can affect student strategies to learning
(Entwistle, 1977; Lurillard, 1976; Marton & Saljo, 1976b). On the basis of
the above it is reasonable to expect that the majority of students
emerging from the D.E.T. educational system could be atomistic processors.
t would be problematic, however, to use this paradigm without extensive
research into the effects of DET education on learning strategies. This
research would also provide empirical evidence tor these common sense
assumptions.
Consequently the present study has focused only on white students who have
had a relatively advantaged education. However, this does not mean that
the learning strategies paradigm has no relevance for disadvantaged
st 'dents ~ on the contrary it is sujgested tlat this paradigm nas major
relevance for the problems of educationzlly disadvantaged students in the

areas of understanding, remediatior,
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selection and prediction. In terms of disadvantaged students and tertiary
academic mrediction, it is suggested that learning strategies could be
applied in a test-~teach-retest design. These issues will be thoroughly
examined in the discussior and conclus’ons section of this study.
Entwistle et al (1977) has pointed to the major problems in obtaining a
representative sample for tertiary academic prediction studies. He argues
that most often these s“udies rely or volunteers, which means the sample
is thus self-selected. Furthermore, the volunteers themselves are often
more motivated than most students. These trends can thus make the sample
unrepresentative of most students. Entwictle et al argue that wherever
possible attempts should be made to assess non-volunteer students as part

of the whole experimental sample.

The present study was able to overcome this problem by testing a number of
waitlisted subjects as part of the sample. Waitlisted students are those
students who did not have the necessary prerequisite school results to
gain automatic admission to university and were subject to selection
decisions. These students representing roughly 20% of the sample were thus
compelled to undergo testing in order to gain admission to university. The

remainder of v‘he sample consisted of vilunteer subjects.

4.4.1 Rescription of the Sample

The subjects thus consist of a scmple of N = 118 white students registered
for the first time in the Faculty -l Arts in 1986. Table 7 shows the sex
distributicn for the sample. Table § shows the age distripution of the
sarple. As neither age nor sex is taken into account in selection
decisions at Wits university neither of these variables are included as

predictor variables in the present study.



DISTRIBUTION OF SAMPLE BY SEX

MALE FEMALE

38 32.2 80 67.8

This table indicates that there are more females than males in the sample.
This is, however in keeping w'.th the general sex distribution in the
cverall BAl population.

Iable 8:

DISTRIBUTION OF SAMPLE RY AGE
AGE N = %
16 1 0.8
17 32 27.1
18 3 44.9
19 12 10.2
20 5 4.2
21 5 4.2
22 4 3.4
23 3 2.5
27 1 0.8
28 1 0.8
41 1 0.8

This distribution shows that most students in tne sample fall in the
17-19 years age range with a few older students filling the 20-41 age
range (16.8 %). The mean age of the sample is 18.64 years old. Again this
approximates the overalli BAI age distributicn.

With regard to school results the mean matric rating score is 28.33 with a
range of 16-49% points, and a standard cdeviation of 5.95. The use of the
matric rating conversion formuls will be exa~lred in more detail under
predictor variables.



4.5 THE VARIABLES

4.5.1 Predictor variables:
In accordance with the traditional approaches to prediction it was decided
to =xamine the predicti.e ability of both a traditional aptitude test and

the schoo! performance of subjects. Shochet (1986) asserted that "any

attempt to find new selection criterion must obviously compare the

;
;
.
3

predictive capacity of the new measures to the existing selection

criterion. Tn the context of the prediction of university success, studies

have clagsically attempted to find predictors tlat would improve on the

school results.” (Shochet, 1986; p 195)

4.5.2 School results

When this study was initiated the selection criterion in the Faculty of
Arts was that of school results. Thus it was crucial to include this
variable in the present study. For the purposes of this study ‘t was
decided to use the matric rating scale used by the Faculty of Arts. The

matric rating scale at Wits Unjversity was calculated as follows:

TABLE 9:
MATRIC RATING CONVERSION SCALE
MATRIC SYMBOL VALUE

Higher grade Standard grade

QMmoo wy
A W O
e Ns o
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To obtain the matric rating of any student the numerical values are summed
up and results for English are given & double rating. For the purposes of
this study the abbreviated variable name for matric ratings will be

‘Matrat’ .

4.5.3 Deductive Rezsoring Test

In accordance with traditiona. approaches to tertiary academic selection,
the present study has included a traditional intellectua2l test within the
group of predictor variables. The test chosen is the Deductive Reasoning
Tes~ (B/112.a} developed by Dr J M Verster (19373) under the auspices of
the National Institute for Personnel Research (NIPR). According to Verster
(1973) this test is based on the principles ¢f formal logic. The te.t

examines the "rsiationship between premises and conclusions of a valid

argument." (Verster, 1973, p.1)

It has been decided to use this cvest for a number or reasons:

i) The test represents the traditional model of intelligence testing, and

has been normed on university students.

2) The content of the test is based on "verbal popnsense syllogisms”, tavs
cepresenting a tradition of poychometric and behavioural approachies to
selaction and learning, which emphasise detached cognitive abilities which

seem to have littisz relarion to academic learning tasks.

3; The test is verbal and in the English language. This is appropriate as

succesg at Wite University, according to Schochet (1886) requires an
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appropriate level ef*‘r‘ jency in the English language as

assignments, lectures xams are all conducted in English.
i) The test seems to ome face validity in that deductive reasoning
could be related to't 1ity to reach conclusions (a characteristic of
hoiists). However, how test items might relate to tertiary academic

success remainsg uncle

5) In terms of the pay

tric paradiym, the test has demonstrated both

reliabili_; and an appropriate level of complexity for university

students, ie the tss&'hﬁ  been normed on white graduate students.

At face vaiue then the Deductive Reasoni~~ Test seems to be related to

success at un.uc - in the apsence of any information on the tests
predictive af scademic success, .his relationship will be
examined.

The test consists of 36 items from which students must chose one correct
answer out of five. For example,
IVEM 29. No hookkeepers are searchlights

Some chimneypets are ¢ archlights

Therefore:

K. No chimneéypots are bookkeepers
L. Not all searchlights are chimneypots

v No bookkeepers are chimneyrots




Sae Appendix A for the instructions of the test. For the purposes of this

study the abbreviated variable name for the Decuctivc reasoning Test will
be: DRT. The raw scores of the Deductive Reasoning Test have been used in
the present study and the range of the scores for the sample was 4-34 with

a mean score of 19.31 and a standard deviation of 6.41.

4.5.4 LEABNING STRATEGIES

The description and operationalisati-n of learning strategies has already
been dealt with. See appendix B for the learning strategies text and for
the questions which foll.ved the test. Table 1¢ shows the distribution of
all categories of learning strategies for the sample. Table 11 shows the

distribution of combined hoiists and atomist categories.

Table 30¢ Table 11:
DISTRIE(SION OF ALL LEARNING STRATEGIES CDISTRIBUTION CF COMBINED LEARNING
STRATEGIES
STRATEGY N = 3 STRATEGY N = %
H1 7 5.9
AQLIST (H1+H2) 13 11.0
HZ 6 5.1
Al 53 44.9 ATOMIST (Al+A2) 105 83.C
|
i A2 52 44.1 | |

For the purpowes of the present study the abbreviated variable name for

tne lesrning strategies categories will be as foilows:

1} The .wverall cat.giries of learning st:-tegies, namely holists and

atomists, ie (Hl + H2) and (A. + AZ) will he ‘COMB’.




2) The second learning strategies variabl. which contains ail 4 levels

nameiy, H1, H2, Al and A2 will be named ‘LS’.

See table 12 for a summary of the predictor variables and their

abbreviations.

VARIABLE ABBREVIATION

1. MATRIC RATING MATRAT

2. DEDUCTIVE REASONING DRT

TEST
3. LEARNING STRATEGIES
i, Hl H2 Al A2 Ls
ii1) (B1+4H2) (Al+A2) COMB

4.5.5 CRITERION VARIABLES

The criterion measuares for university success in this study are based on
the university evaluation procedures. There are two major icoras of

avaluat ing university success and these will be discussed in turn.

4.5.6 Number of Credits Achieved

The criterion used by the Wit: Faculty of Arts in terms of passing ¢r
failing first year is determined by the number of credits students achieve

at the end of the year. Students may register for a maximum of four




courses and in order to continue at university they must pass a minimum of
twe courses. Each course passed earns the student one credit. Thus a
first-year student can obtain a maximum of 4 credits or a minimum of two
credits to pass the year. The credits variable also indicates whether the
student attempted fewer courses than th2 maximum allcowed. However, tne
weakness of examining the number of credits obtained is that it has a
restricted range, that is, 1-4. Furthermore, it does not tell us how well
7 course was passed, but merely that the course was passed. For the above

reasc.s another variable, namely average mark achieved, was examined.

4.5.7 Average Maxk Achieved

The Faculty of Arts publishes cach course result as a percentage. The
percentage is made up of a ‘year mark’, which includes results from
assignments, etc, through the year, and exam results. Students average
year mark is thus computed by summing the percentages obtained per course
and dividing by the total number of courses taken. This measure thus can
theorerically range from 0~100 percent. However, the weakness of this
measure is that an average mark can be obtained from one result, thus nct
reflecting whether the student passed or failed. For the above recasons it
was decicded to use both measures in conjunction with each other as

criterion measures.

An issue that has been examined in chapter 3 is that of the dearth of
studies examining the long~term relationship between learning strategies
and academic performance. The present study therefore proposes to examine
indicators of academic progress, ie, long-term success. These measures

have to be based on the total aggregation of credits obtained over two and
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three years, respectively. It is impossible to compute an average mark
obtained at the end of the second and third years of study due to the
infinite variations of course combinaticns possible. Many students drop
courses while some complete the maximum allowed, some studenis may take up
to five years to finish a basic three-year degree. Thus it is obvious an
average mark will not reflect the student’s progress, whereas the number
of credits obtained reflects the number of courses passed and is

consequently a better indicator of academic progress.

In view of the above criterion measures were cbtained after six months
\when students write their major mid-year :xams) and the firsyu, second and
third years of study. As average mark obtained was still a meaningful
¢riterion measure up to the end of the first year of study, Averages were
computed for the mid-year exams, and their final first-year resuits. Thus

the criterion measures of success are as follows:

Table 13:

SUMMARY QF CRITERION MEASURES AND THEIR LBBREVIATIONS:

VARIABLE ABBREVIATION FOR MEASURE AFTER:

CRITFRION 6 MONTHS ! I YEAR 2ad year 3rd year

I
NO. OF CREDITS GCREDITS FCREDITS i CREDSEC CREDTHIR
1

AVERAGE ARK [ JAVERAGE FAVERAGE




4.6 Pry. dues

The scoring of learning strategies, deductive reasoning and matric rating
have already been discusserd in previous sections. This section will thus

focus on the sequence of testing & 1 the testing conditions.

The testing session extended over two periods lasting one-and-a-half and
one hour, respectively. Students were given a half hour break between
sessions. During the first session the learning task was administerd to
students. The second session involved administeriny the intellectual test,

namely the Deductive Reasoning Test.

Handouts of the learning material were given to all scudents and the

fnllowing verbal instructions were given:

First of all I would like to thank you for being here and for agreeing to
participate. You are going to take part in an experiment in learning. The
reason for ti.g is that we are interested in finding out how people learn
the content of a text which they read. This is how the experiment will be
conducted: You will be given a text to read and learn. We wint you to
study the text ag you normally study for test material that has not been
discussed in class. This is the article you are going to read. You can use
this clean shaet of paper if y»u want t" write down anything. You are free
to write or mark anything on the article. You may read the article more
than once if you want to. You will be given approximately 30 minutes to gu

through the text. You will be told when your time is up. I shall then give

e R R
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you some questions on the cor+ent of the text, which I expect you to
answer on paper. The text you are about to read is taken from an
introductory course in psychology and I don’t think you will hav any
major difficulties with it. Is there anythine you want to ask: Iu that

case you can start reading.

When the 30 minutes has passed students were handed out the followi.g

questions.

1) Summarise the article using your own words as fa' = possible.

The summary <aculd be aprroximately one page (1 WOXC.$.

2) List the main ideas expressed in the article.

3) what is the author’s conclusion?

See apendix C for the text.

After this session students were given a half-hour b:ueir Sofors the next
cession.

Sessjon 2

Students were handed cut tne Deductive Rears - ing Test booklet (NIPR No

Bl1Za) and the Deductive Reasoning answer sheet. Students were then redd
aloud the standard instructions for the test as laid out in the test

administrator’s manual {see appendix B). They were then told to mark the
test answers in pencil on the answer sheet provided. They wer«e then told

to begin and after 45 minutes were told to put >en their penuils
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whereupon the answer sheets were collected.

4.7 Tasting Conditions

In order to contol for extraneocus testing interference a number of
precautions were taken to eansure ideal and uniform conditions in the tast
situation. Students were placed ii, alternative rows and seats during
testing thus ensuring clarity of vision and hearing while minimising the
»o8sibility of copying. Clear and consisteat instructions were given and
assisicance in the form of post-gradute students were provided to deal with

any queries or pioblems the teste2s might experience.

4.8 Statistics

The ‘Statistical Analyses System’ (ZSAS) computer packrge, version 5.1,
under licence of the University cf the Witwatersrand was used tc perform
all statistical analyses on the data. The SAS system is an integrated
system of computer programming software for data analysis. At Wits
University the system runs on an 13M VM/SP mainframe under the ‘CMS’
operating system. The present study uses the SAS system as it carries all

the statistical procedures needed for analysis.

The two learning strategy variables are both classified into
discontinuous, categorical data. Tho criterion measure of number of
credits obtained is alsc dis-ontinuous, categorical data. Thus as the lata

for these analyses are purely nominal or classifacatory and therefore in




frequency distribution format, the obvious test to use to investigate
these sets of relationships is the chi-square (x) test. However, Mcnemar
(1969) poin:s out that the chi-square as a test of statistical
significance only irdicates the likelihood that a :reiationship exists, bur
does not reveal the strength of that relationship. Tc examirc the strength
of the relaticnship, the contingency cc fficieni that is routinely

caiculated by the SAS package will be used.

h regquirement of the chi-square test that should be adhered ro is thac
when degrees of freedom are larger than 1, the chi-squa e should not be
used if more than 20% of the expected frequencies have counts wnich are
smaller than 5. If this requirement is vioclated the data may be an

overestimate which could lead to erroneous conclusions (Siegel, 195€).

According te Siegei (1956}, a method for increasing the number of expected
frequerncies is to compine categories that have something in common. He
argues that if this classification does not increase the expected
frequencies a different test should be used. Siegel argues that the
reclassificatior, of categcries should » so be theoretically justified.
Whenever there has been a reclassification of categories in the present
study, t“his will be indicated and the theoretical rationale will be
nrovided,

The second criterion measure is that of ‘average mark obtained’. This is a
continuous variakle and thus a standard Analysis of Variance (ANOVA) will
bhe used to assess the relationships between ‘success’ and strategy. In an

extensive evaluation of learniny strategies research, Wilson (1988) states
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that:

..it was concluded that the methods currently being
used are probably appropriate, especially ANOVA

techniques.” (Wilson, 1988; p.273).

According to Runyon & Uaber (1380), once the overall F-ratio is found to
be statistically significant it iz useful to determine the specific
direction of significance in a variable with more than two ievels by
applying a multiple~ccmparison test. In this study the Tukey test for
differences between pairwise compariscrs will be applied to significant

Anova’s when using the 4-level categorisation of learning strategies.

To investigate the relationships of both Matric rating and deductive
reasoning with academic success {average marks obtained), Pearson Procuct
Mcment correlations will be computed as both variables are continuous. An
Analysis of Covarience (ANCOVA) will be used to assess whether matric
rating has an effect on the relationship between learning strategy and

academic performance.

Finally the assessment of the academic progress variables, ie lredsec &
Credthir, with learning strateg 28 will be evaluated by using a standard
ANOVA test. This can be done as both variables approximate a normal
distibution and thus the use c¢f the Anova technique in this instance is

appropriate (McNemar, 1969).

All significance levels in the study will be set at 0.05.




RESULTS

5.1 Introduction

In this section a restatement of the major hypothesis will be given. The
results vertaining to this hypothesis will then be examined over two time
periods, namely the mid-year results and final first year results.

Subsidiary hypothesis will then be examined under the folowing headings:

i) Intellectual functioning and academic success

ii} Le.rning strategies and academic progress.

5.2 Restatement of hypothesis

; {anifi ] - full Jemicall . .

"his hypothesis will be investigated for botl criterion measures after
mid-year and at the end of the first year of study. The reason for

examining both criterion measures is that the average mark obtained does




not reflect the numher of courses from which the average was derived,
while the number of credits obtained is a limited interval scale with a

restricted range of 0-4.

5.3 MID-YEAR RESULIS

TABLE 14.:

EREQUENCY RISTRIBUTION OF LEARNING STRATEGIES BY
CREDITS OBTAINED AETER MID-YZAR

JCREDITS TOTAL
LEARNING
STRATEGY 0 1 2 3 4
HOLISTS N 0 1 3 8 1 13
% 0 8 23 62 8
ATCMIIIS N 16 28 19 29 13 105
% 15 7 h 1€ 28 12
N = 118.

X = 8.28; df = 4; p > 0.08

Contingency Coefficient = 0.25

Table 14 reveals that out of an entire sample of 118 students only 13
{reprerenting 11% of the sample) could be classified as holists. The table
also reveals that there are no significant differences between holists and
atomists in terms of the number of credits they obtained at the end of six
months of study. However, as discussed previously this result could be
invalid due to the fact that more than 20% of cells have a count less than
5. Thus a one-way ANOVA which is nor affected by unequal cell frequencies

(McNemar 19¢9) was applied to examine the relationship between learning
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strategies and academic success at mid-year. The result of the analysis is

shown in table 15.

IABLE 15
VARIABLE {CRITERION| df F Value R-3quare
Comk: - Javerage 1 8.43 = 0.06

* = gignificant at 0.05 level

The results of tnls analysis demons.-atee that there *s a significant
relationship between learning strateqies and average mark obtained by
srudents in thelr mid-term exams. ijowevar, this relaticnship is not very
strong as the F-sguare value is only 0.06. Although the hypothesis would
seam to be accepced by this analysis it is important to examine the
relationship between the four levels of [earning strategies and

performance at mid-year as che four levels of strategy are more

sophisticated theoretically.

A major problem ~thich arises out of the four-level classification of
learning strategies (LS) is that due to the low number of holists in the
sample we would expect to get a number of empty cells in the analysis.
According to Siegel (1956), a method for increasing the number of expected
frequencies is to combine categories that have something in common, in
addition the reclassification of categories should be theoretically

justified, In accordance with the above issues it was decided to regroup
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the five levels (0-4) of the criterion variable credits obtained. This was
theoretically justifiable as passing or failing first Year BAl at Wits
University is contingent on students cbtaining a minimum of 2 credits. It
was thus decided to split the ‘number of credits obtained’ variable

accordingly. The new variable was named Jcreditsi and grouped as follows:

Yariable lavel grouning Starus
JCreditsl 1 Jeredits € 1 Fail
2 Jeredits 2 2 Pass

Table 16 ghows the distribution of 4 levels of LS (H1l, H2, Al and A2) and

Jereditsl.
IABLE 16
EREQUENCY DISTRIRUTION OF LS AND JCREDITSI
JCREDITS1 TOTAL
I T
LS 0 -1 2 -4
GOOD HOLISTS (H1) n [ 7 7
% 0 100
POOR HOLISTS (H2) n 1 5 6
% 17 83
GOOD ATCMISTS (Al} n 12 41 53
% |23 T
{POOR ATOMISTS (A2) n 32 20 52
62 38

No= 118.
X = 22.95; df = 3; p < 0.001

Contingency Coefficient = 0.40
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The results of this analysis shows that when learning strategies are
divided into four levels there is a significant relationship between
learning strategies and academic success at mid-year. Furthermore, the
contingency coefficient is equal to (.40 demonstrating that this .s a
strong relationship. A closer examination of the distribution reveals that
100% of good holists obtained two or more credits, while 83% of poor
holists alsc managed to pass with two or more credits. The findings for
the atomists present a different picture in that 62% of poor atomists
failed with one or less credits, although 7% of good atomists managed to
pass two or more credits at mi. year. An examination of the full frequency
distribution (tablza 17) of Jcredits with the four lavels of learning
strategies reveals a stepwise pattern (see underlying) that moves from a

maiority failing (A2) to everybody passing (H1).

Iable 17

EREZJENCY DISTRIBUTION OF LS BY JCREDITS

JCREDITS
Ls 0 1 2 3 4

GOOD HOLISTS (H1)

% 0 0 0 86 (.14
POCR HOLISTS (H2)

% 0 13 50 .33 0
GOOD ATOMISTS (Al)

% L] bl 21 42 13
POOR ATOMISTS (A2)

% |22 |37 15 13 12




The relationship between the four levels of learning strategies (LS) and

average marks obtained in June was then examined (table 18).

IABLE 18

ANQVA _BETWEEN LEARNING STRATEGIES. (LS)..AND MID-Y£AR

AVERAGE (JBVERAGE) .
VARIABLEICRITERIOJ’ arf F Value R—Squate
LS - Javerage ‘ 3 8.65 **x| (.19

** = gignificant at 0.001 level

The results of chis analysis reveal -hat there is a significant
relationship between the four leve.s of learning strategies and average
mark obtained in June. Furthermore, the R-Square value is ¢.19 meaning
that learning strategies are explaining about 19% of the variance in
academic performance at mid-year. The direction of the signif.cance
regarding learning strategies was further examined by using Tukey’s test
for differences between pairwise comparisons (Runyon & Haber, 1880). The

results are presented in table 19.

An examination of the results reveals that good holists (H1) did
significantly better academically than the poor atomists (A2). Poor
holists (H2) also do significantly better academically than the poor
atomists (A2). Finally the table reveals that good atomists (Al) do

gignificantly better academically than poor atomists (AZ).
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Isble 19
BRIRWISE COMPARISONS BETWEEN CATEGORIES OF LEARNING STATEGIES AT MID-YEAR
LS Compaxison Difference befween meaps
H1 ~ H2 0.46
HI - Al 4.09
H1 - A2 10.01 *
HZ - Al 3.61
2 - A2 9.53 *
Al - A2 9.73 *
* denotes significance at 0.05 level
School perforxmance and academic success at aid-year,

As stated previously the single kest predictor of tertiary academic
success historically has been that of school performance. In terms of the
hypothesis it is thus necessary to examine the relationship betwe«. .:chool

performance (Matric Rating) and academic success.

A Pearson product moment correlacion coefficient was used to examine the
relationship between matric results and mid-year average while a one way
Anova was used to examine the relationship between matric and the number

of credits obtained at mid-year. These results are presented in table 20.

IABLE 20
~ORRE - ~
ANR MID-YEAR AVERAGE
i
VARIABLE JCREDITS JAVERAGE |
F=3.16; df = 4] r = .28
MATRAT n = 118lp £ 0.01 p £ 0.001

The vesults of this table demonstrate that school results are
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gignificancly related to academic success at mid-yzar. In the light of
these findings it was crucial to examine whether lesrning strategies were
not intrinsically related tc matric reralts. Thus ar Analysis of
“ovariance (ANCOVA) was run to determine wnether the four levels of
learning strategies still predicted academic success while controlling for

the effects of wmatric. See table 21.

IABLE 21

ANCOVA BETWEEN LEARNING STRATECIES (LS) AND MIRD-YEAR

AVERAGE (JAVERAGE) CONTROLLING FOR EFFECTS OF MAIRIC.

VARIABL% | CRITERION| 4€ F Value

! 4
iLS/MATRAT Javerage| 3 8.99 *=

** = gignificant at 0.901 leve!

The findings thus demonstrate rhat although there is a significant
relationship between school results and mid-year academic suscess, that
this result is not confounding the firding that learning strategies are
also significantly related to academic success. Indecu the results

demonstrate that when controlling for school results learning strategles

S N

still manage to explain 19% percent of the variance. The above findings

chow that the hypothesis of this study carn therefore be accepted.

5.4 Summary ol mid-year findings

A briet summary of the findings at mid-yesar reveal that the two level

classification of learning strategiles is not significantly related to

PP
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academic success. However, this finding was confounded 'y the low
frequency counts in the chi-square statistic. When this analysis was
performed using an ANOVA technique it was found that there was a

significant but weak relationship (R-square = 0.06) between learning

strategies and mid~vear average. The immediate conclusion from these
resu'ts is that the two-level classification of learning strategies 1s a

crude measure which is not particulary useful in predicting academic

SUCCess.,

The pilcture changyes dramaticaily, however, when the four-level

classification of learning strategies is used. A significant and strong

relationship (contingency coefficient = .40) was found bewsen the four
levels of iearning strategies and credits obtsined in June. In addition,
an examination of the freguency distribution of learning strategies and
credits obtained revealed a stepwise movement from everybody passing (Good

Holists) to a ma_ority failing {(Pcor Atomistg). This rel tionship was

further confirmed by the findings that the four levels of learning
strategies are significantly related to the mid-year average. This
relationship proved to be strong (R-square = {.19) showing that learning

strategies account for 19% of the varjance in academic performance.

§”> k Pairwise comparisons revealed that differences existed between, Good

2 | Holists and Pocr Atomists, Poor Holists and Poor Atomists, and Good

| ¥

4 atomists and Poor atomists. The implicstions of this finding are that in

terms of academic performance there is not much difference betwesn the
holists and Good atowmists. This will be explored later in the discussion
section., Finally it was found that learning strategies still predict well
for mid-year academic success when the effects of school re.ults are

controlled for. This implies that learning strategies are independent of
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matric results.

5.5 EINAL FIRST-YEAR RESULIS

From the above 7Tindings it was expected that the two level cateqorisation

of learning strategies {(Comb) did not predict final first year academic

success. (Fcredits/Faverage). See table 22.

IARLE 22

RELATIONSHIP OF LEARNING STRATEGIES (COMB) WITH FINAL-YEAR CREDITS
AND FIMAL~Y..AR AVERAGE

VARIABLE FCREDITS FAVERAGE
X = 5.39; df = 4\F = 1,78 df = 1
COMB p £ 0.25 p s 0.1835

The results of both the chi-square analysis with Fcredits and the ANOVA
with Faverage, reveal that there is no relationship between the two level
classification of learning strategies and academic performance. Although
this relationship is significant (but weak) at mid-year, the results
demonstrate that by the end of the year this relationship no longer holds
true. However, as at mid-year when learning s-rategies are classified into
four levels, significance is once again obtainea (See table 3). Again
becavse of expected low cell frequencies in the chi-square analysis, final

year credits have been reorganised into a passg/fail division.

Variable level grouping  §tatus
FCreditsl 1 Fcredits £ 1 Fail

2 Fcredits 2 2 rass

)
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