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ABSTRACT

Test bias within the field of psychometrics is an issue of concern in the South African
context. Bias refers to whether a test measures what it claims to measure across different
groups. In South Africa, psychological testing has been associated with the oppressive and
discriminatory practices of the Apartheid era, leading to many tests being banned and
considered invalid and unfair (Foxcroft & Roodt, 2004). Research is required in South Africa
to investigate the effects and functions of psychometric tests in the context of the country’s
history and diverse population groups. This research investigated whether the Raven’s
Standard Progressive Matrices (SPM) is a good measure of non-verbal intelligence for high
school children in the South African context, or whether it is biased by language and gender
among Grade 8 and Grade 9 learners. The subjects were between 13 and 15 years old and
attended an English medium government high school in Johannesburg. The archival data was
collected over a two year period and the SPM was administered to some subjects in both
Grade 8 and 9. A 2-way ANOVA tested for an overall difference on the SPM scores
between learners who spoke English as a first language (EFL) and English as an additional
language (EAL), as well as the performance of Male and Female learners. There was a
significant difference between the language groups in Grade 8 but not Grade 9. There were
no significant gender differences. An item analysis tested for a language or gender difference
on the item level. Certain test items showed a gender difference while others a language
difference, but no significant trend was found across the test. A matched paired t-test for the
group that received the test in both Grade 8 and 9 determined that there was a significant

increase in scores with greatest gains for the Male and Female EAL learners.
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CHAPTER ONE: LITERATURE REVIEW

1. 1. Introduction

Over time, a body of theory and research has been developed regarding scientific
measurement principles which have been applied to psychological assessment tests, to ensure
such tests are reliable and valid (Foxcroft & Roodt, 2004). Many studies have been
conducted to establish the reliability and validity of these tests. One such test is the Raven’s
Progressive Matrices (RPM), a psychometric test of non-verbal intelligence, which was
originally standardised on a British population. The RPM measures a component of
Spearman’s ‘g’, the educative (non-verbal) ability, which is the ability to make sense of
complex situations, squeeze meaning out of events, and perceive and think clearly (Raven,
1965, 1994). There are three forms of the Raven’s Progressive Matrices. The easy level is
called the Ravens Coloured Progressive Matrices (CPM), which was designed for children
between the ages of 5 and 11, as well as elderly people. The average level of the test is
known as the Raven’s Standard Progressive Matrices (SPM) which was designed for the
general population from ages 6 to 80. Finally, the difficult level of the test, the Advanced
Progressive Matrices (RAPM), was designed for age 11 and upwards (Arendasy & Sommer,
2005; Raven, 2003).

The RPM is a widely used test of non-verbal intelligence (Raven, 2003). Non-verbal
intelligence is the ability to analyse information and solve problems using visual reasoning.
Non-verbal tasks may involve concrete or abstract ideas, internalized language-based
reasoning, and internalized reasoning without language. Non-verbal intelligence tests have
been used as an attempt to assess intellectual aptitude while removing language barriers.
These have been useful in assessing children without speech or limited language ability
(Logsdon, 2008). The RPM has been applied to psychology (Ackerman & Kanfer, 1993;
Arthur, Barret and Dorespike, 1990) and basic cognitive processing research (Ackerman,
1988; Ackerman, 1990; Babcock, 1994). It has allowed for a substantial database of
performance profiles and cross-cultural comparisons, and can be administered on an
individual basis or in a group setting (Raven, Raven & Court, 1998). The RPM has also been
deemed useful as it contains a large number of items, making it appropriate for detailed

statistical analysis (Carpenter, Just & Snell, 1990; DeShon, Chan & Weissbein, 1995). There



is also a large data base of performance profiles and norms for different populations,
countries and cultures (Owen, 1992). This research investigated whether the SPM,
specifically, is a good measure of non-verbal intelligence in the South African context. The
test is considered culturally, linguistically and gender fair which makes it potentially
appropriate for South Africa’s population, which is culturally, linguistically and racially

diverse (Jensen & Feuerstein, UD; Owen, 1992).

In South Africa many people were disadvantaged due to the Apartheid regime. The
government passed legislation such as the Native Land Act of 1913 and the Group Areas Act
of 1950, which severely compromised the well-being and by implication, the education and
development of many non-white South Africans (Mayekiso & Tshemse, 2007). With the
changes in policy since 1994, there has been a move, in South Africa, toward English being
the medium of instruction in many schools. In South Africa, children with similar socio
economic status often have major differences in language. A child for whom English is not
their first language may experience educational and language difficulties, even when they
have received primary education in English. The question that is posed is: if learning in an
additional language affects one’s school performance, does this translate into a lowered 1Q
score on a test that was standardised on an English speaking population. Language bias may
be a factor with regards to the SPM as children from families that were previously
disadvantaged and for whom English is an additional language, may not be familiar with the
constructs of the test, which might negatively affect their performance in the test. Thus,
language is an important variable to consider when investigating whether the test is biased

toward certain children in South Africa.

Gender has also been widely researched in terms of performance on the SPM. Many studies
have suggested that there are no differences, or very small differences, in scores between
boys and girls (e.g. Colom & Abad, 2007; Court, 1983, Jensen, 1998, Mackintosh, 1998,
Raven, 1939; Lynn & Irwing, 2004,), while other studies such as Abad, Colom, Rebollo &
Escorial (2004), Blinkhorn (2005), Colom, Escorial & Rebollo (2004), Lynn et al. (2004),
Mackintosh & Bennet (2005) and have suggested that there are gender differences on

particular items of the RPM, with mean scores favouring males over females. This research



investigated whether the gender bias, previously reported and disputed in research, applied to

South African high school children.

This study was a parallel study to the one conducted by Israel (2006). She examined
systematic differences in performance on the RAPM, on the basis of home language and
gender in one hundred first-year university students. Israel (2006), reported a substantial
language bias at item level for university students. She suggested that strong performance on
the RAPM was correlated to good English comprehension, making the test items unequally
difficult across language groups. Israel’s findings raised doubt about the linguistic and

cultural fairness of the RAPM as a non-verbal test of intelligence.

The current study explored whether there was any evidence of bias in the SPM on the basis
of language and gender. Bias was explored by an investigation of differences in performance
between children for whom English is their first language (EFL) and children for whom
English is an additional language (EAL) in the South African context. Bias was also

investigated with regard to differences in performance on the basis of gender.

1.2. Ravens Progressive Matrices: Theoretical Background

The Raven’s Progressive Matrices (RPM) were developed by Dr John C. Raven in 1938. The
term "Progressive" refers to how the problems within each of the test variants becomes
progressively more difficult (Gregory, 2007). This section examines the theoretical
background concerning the RPM. The literature concerning what the test measures with

regard to intelligence is also explored.

The first intelligence test was developed by Alfred Binet in the early 1900s for the purpose of
determining which children could and could not attend the regular school programme in
Great Britain. Binet described intelligence in terms of human judgment, initiative, and
adaptation to circumstances with emphasis on attention and memory (Ashman & Conwabh,
1991). It was not long after Binet’s work that the notion of intelligence quotient (IQ) was
defined as the mental age divided by chronological age (Gould, 1981, cited in Ashman et el,
1991).



The RPM measures non-verbal reasoning which is associated with fluid intelligence and
general intellectual functioning or g. The more g loaded a test, the better it is able to predict
academic achievement, creativity, career potential and job performance (Kuncel, Hezlett &
Ones, 2004; Rohde & Thompson, 2007). The RPM and Vocabulary tests were based on
observations and theories formulated by Spearman at the turn of the last century (Gregory,
2007). Spearman construed that general ability or g is the highest common factor in all
measures of cognitive ability, and to some scholars this has been accepted as an empirical

fact (Jensen, 1993).

Charles Spearman found that school children’s grades across learning subject areas were
positively correlated. He termed these correlations as general intelligence or g. He developed
a two factor model explaining all variations in intelligence test scores. The first factor was
specific to an individual mental task, making an individual more skilled at one cognitive task
compared to another cognitive task. The second was g, a general factor that governs
performance on all cognitive tasks. Tests of cognitive ability derive most of their validity
from the extent to which they measure g. A test was said to be g-loaded if quantifiable
measures of performance on a number of tasks highly correlate. Tests were seen to be more
reliable and valid if they are as g-loaded as possible. According to Raven, Raven and Court
(2000, p. 34), the “progressive matrices was described as one of the purest and best measures
of g or general intellectual functioning”. Some scientists argued that there is no single
measure of intelligence, and general intelligence should be exposed as not well correlated
within the various intellectual capacities. However, the notion of g has not been dismissed

and is still employed as a valid evaluation of human mental ability (Raven, 1994).

The RPM is based on figural stimuli and is made up of multiple choice tests of abstract
reasoning (Gregory, 2007). Raven, Raven & Court (1998) stated that the RPM is a measure
of educative ability and should not be described as a measure of “general intelligence”,
“ability”, or “problem-solving ability” (p. 7), but should rather be considered a measure of a
range of abilities that are “built one on top of the other” (p. 7). He added that it is not
generally possible to solve the more difficult problems without the ability to solve the easier
ones. He argued that the abilities that are required to solve more difficult problems are

quantitatively different from the abilities required to solve easier items, these “apparently



different abilities shade imperceptibly into the other” (p. 7). These concepts were explored

below.

1.2.1. General Intelligence: What the Raven’s Progressive Matrices measure?

General intelligence or g has been widely studied over the last decade. Tests of g are useful
as they are designed to predict an individual’s level of school performance. The SPM, which
was the focus of this study, was said to be a good measure of g, but there has been much
debate about the nature of g and what constructs were really measured by the SPM.
According to Spearman’s (1927) view, general intelligence is made up of three components.
Firstly, g involves the perception of regular and irregular geometric shapes. Secondly, g
involves the logical induction of rules made regarding the perceived units of the test items.
Finally, Spearman suggested that these discovered rules are then applied to new phenomena

or test items.

Most theorists agreed on the existence of g, but described it in various ways. Humphreys
(1994) defined g as the total intellectual repertoire of behavioural responses that an
individual has achieved at any particular point in time. Jensen (1994; cited in Carroll, 1997)
defined g as “some general property or quality ... of the brain” (p. 268). Eysenck (1994) put
forward a biological interpretation of g by studying the correlations of reaction time and
psychological measures. Krechevsky and Gardner (1994; cited in Carroll, 1997), however
ignored the existence of g in their theory of multiple intelligences, and argued that g need not

be considered when planning curricula.

According to Carroll (1993) general intelligence is made up of abstract intelligence which

can be located within the context of his hierarchical theory of intelligence. Carroll’s theory
has been used to explain and make predictions about various phenomena and contexts. He

developed a 3-stratum hierarchical factor model of cognitive abilities. The highest level of
his hierarchical theory is known as stratum III which is general intelligence or g. One level
lower, stratum II, refers to broad intelligence including fluid intelligence, crystallised

intelligence, general memory and learning, broad visual perception, broad auditory



perception, broad retrieval ability, broad cognitive speediness and general psychomotor
speed. The lowest level is stratum I which refers to narrow abilities such as sequential
reasoning, quantitative reasoning, verbal abilities, memory span, visualisation and perceptual
speed. Lynn & Irwing (2004) argued that analogical reasoning is made up of verbal-analytic
reasoning, which is the same as Carroll (1993) conceptualisation of fluid ability and
visuospatial ability. Carrol (1993) defined visuospatial ability as “the ability to rapidly
perceive and manipulate visual patterns or to maintain orientation with respect to objects in

space” (p. 16).

According to Primi (2001), fluid intelligence (Gf) is strongly associated with the central
executive component of working memory that is linked to controlled attention and selective
encoding. Fluid intelligence “involves making meaning out of confusion; developing new
insights; going beyond the given to perceive that which is not immediately obvious forming
(largely non-verbal) constructs which facilitate the handling of complex problems involving

many mutual dependent variables” (Raven, Raven & Court, 1998, p. G4).

A considerably quantity of research and speculation has focused on the constructs or
cognitive components responsible for performance on the RPM (DeShon, Chan &
Weissbein, 1995). Items were designed to steadily increase in difficulty as the test progressed
(Meo, Robert & Marucci, 2006). It has been argued that the RPM is the purest measure of g
in existence. Other scholars suggested that the RPM measures inductive ability, fluid ability,
working memory, deductive ability, spatial ability (Rohda & Thompson, 2007), pattern
perception or non-verbal intelligence (DeShon et al., 1995). Lynn, Allik & Irwing (2004)
found that the RPM is not a pure measure of reasoning ability or general ability, g. He
suggested that while most items measure reasoning ability, the earlier items measure

visualisation, and other items measure analogical reasoning.

Kyllonen & Christal (1990) argued that all these various components of the RPM can be
explained by one construct, working memory. According to MedTerms (2008) working
memory is short-term memory. It is a system for temporary storage and management of
information needed to carry out complex cognitive tasks such as learning, reasoning, and

comprehension. Working memory involves the selection, initiation, and termination of



information-processing functions such as encoding, storing, and retrieving data. According to
Meo et al., (2006) solving the matrices involves abstract reasoning, by deducing the
relationships between the elements of each item. They also involve the identification of
underlying rules and the use of these rules to determine the answer. Despite these debates it
was widely accepted that the RPM is an excellent measure of individual differences in
cognitive ability, and is useful in gaining information about a child’s level of performance at
school (Snow, Kyllonen & Marshalek, 1984; cited in DeShon et al., 1995). According to
Raven, Court & Raven (1977) the predictive validity of school performance of the SPM is
high, 0.7. However Anastasi (1988) later argued that the correlation between the SPM and

academic criteria was somewhat lower than usual intelligence tests.

Furthermore, there has also been much contention in research regarding the dimensionality of
performance on the RPM (DeShon et al., 1995). According to Dillon, Pohlman & Lohman
(1981; cited in DeShon et al., 1985) performance is related to addition and subtraction of
elements as well as the detection by pattern progression. According to Alderton and Larson
(1990) and Arthur and Woehr (1993) a single factor model adequately describes the response
patterns on the RPM. Hunt (1974; cited in DeShon, 1995) developed a multi-dimensional
conceptualisation of performance, including two general problem-solving algorithms. The
first he described as visual strategy, where a person uses operations of visual perception, such
as continuing lines through black areas and superimposing visual images upon each other.
The second, he argued, is the application of logical operations to features contained within
parts of the matrix. Carpenter, et al. (1990) argued that performance on the RPM is
determined by the ability of the respondent to generate and maintain goal hierarchies in a
single, limited capacity store or working memory. Finally Embretson (1993; cited in DeShon,
1995) suggested that tasks presented on the visual format can be processed using visuo-
spatial strategies and/ or verbal-analytic strategies depending on the task stimuli and the
goals of the problem solver. Matzen, Molen & Dudink (1994) also pointed out that only the
correct choices are taken into account, and thus no performance information can be deduced
from incorrect answers. They also mentioned that the SPM manual (Raven, Court and Raven,
1998) does not contain an error analysis, which could also be useful in drawing conclusions

about the nature of performance on the SPM.



Van der Ven and Ellis (2000) argued that it is crucial to assess whether the SPM is
unidimensional, or that responses to all subtests depend on the same underlying trait or
ability. They suggested that if the subtests of the SPM deviate from each other, the test may
measure a combination of dimensions. If each subtest contains two or more clusters of items,
then it may be inappropriate to infer a theoretical interpretation from the subtest scores
impacting the construct validity of a test. This means that unidimesionality of the total test

depends on the unidimesionality of each subtest.

Much research regarding the design features of the Raven’s Progression Matrices has
identified aspects that affect the difficulty of the items. The major source of individual
differences may be related to working memory capacity with those obtaining higher scores
more able to plan, co-ordinate and monitor large numbers of goals and sub-goals (Meo et al.,
2006). Primi (2001) reported a more specific understanding of the component processes of
inductive reasoning which is a core measure of fluid intelligence or Gf. Certain factors
appeared to affect the item difficulty, which are used to interpret cognitive ability (Arendasy

and Sommer, 2005).

Primi (2001) identified four design features or “radicals” in the RPM, also known as
complexity factors. These were cognitive capacities that a respondent must possess in order
to deal with the test demands and problem solving of parts of the matrices. Each complexity
factor involves the demand for more essential cognitive capacities that make up Gf. The first
two features were known as the number of elements and the number of rules or the necessary
transformations of given matrices. These two radicals were associated with the amount of
information stored and processed in working memory (Baddeley, 1986, 1990). Numerous
studies have confirmed a link between measured of working memory and inductive reasoning
(Conway, Cowan, Bunting, Therriault, & Minkoff, 2002; Engle, Tuholski, Laughlin, &
Conway, 1990; Kyllonen et al., 1990; Su”3, Oberauer, Wittmann, Wilhelm, & Schulze,
2002).

Several other studies have indicated that the respondents were able to reduce the load of
working memory by resorting to a response elimination strategy (Bethell-Fox, Lohman &

Snow , 1984; Primi, 2001). This occurs when the correlation between measures of inductive



reasoning and measures of working memory capacity considerably decrease (Kahl,
Beckmann &, Guthke, 2003; cited in Arendasy et al., 2005). Unsworth & Engle (2005)
argued that there is a body of research that suggested a correlation between working memory
and general intelligence, but the exact nature of this correlation is unknown. With regard to
the SPM, this correlation was fairly consistent across the first three quartiles of difficulty, but

decreases considerably for the hardest problems of the test.

The third design feature of Gf required for the correct completion of the RPM was the type of
rules required in test items. These rules vary in their difficulty and more difficult rules were
more demanding on working memory capacity than easier rules. Primi (2001), argued that
the processing time of respondents increases with an increase in the number of elements and

the number of rules in a test item.

The fourth radical was perceptual organisation, which involves perceptual features of the
elements of a figural matrices item as well as perceptual groupings of elements based on the
Gestalt principles of proximity, similarity, common region and continuity (Rock & Palmer,
1990). These two aspects of perceptual organisation were distinguished by the effect that
they have on the solution process of the matrices items, or based on the extent to which some
sort of abstraction is required. Some perceptual manipulations affected the encoding process
as the respondent created an internal mental representation of the aspects of the elements.
Other perceptual manipulations affected the correspondence finding process by bringing
about a conflict between perceptual and conceptual groupings of the individual elements of
the matrices items. This in turn increased the likelihood of the formation of irrelevant groups
of elements—thereby increasing the item difficulty (Embretson, 2002; Primi, 2001). This
result was in line with earlier research conducted by Hornke and Habon (1986; cited in
Arendasy et al., 2005). Habon, (1981) and Hornke & Habon (1984; cited in Arendasy et al.,
2005) argued that respondents have differing ability levels in perceptually extracting the
individual elements when there are excessive overlays in a test item. This challenged the
Rasch Model, which assumed that the influence of the perceptual feature overlay on the

difficulty of items can be generalised across different sub-groups of the sample.

Gestalt principles also appeared to apply to the test items on the SPM. The Gestalt principle

of “proximity” implied that a test item is more difficult when the fused elements are



governed by different rules, thus the individual is required to separate the given shape into its
individual elements to solve the item. The solution process required further perceptual effort
that may be solved in different ways by different subgroups (Arendasy et al., 2005). The
Gestalt principle of “similarity” (figure distortion) was a method to determine the amount of
abstraction needed to solve figural matrices (Rock & Palmer, 1990; Embretson, 2002). The
third Gestalt principle was “common region”, which referred to the positioning of the

element within a figural matrices item (Arendasy et al., 2005).

Nettlebeck (1998) reported on Jensen’s Galtonian notion that performance of elementary
cognitive tasks (ECTs) assessed the speed of information processing, which provided some
explanation regarding broad general intelligence. Nettlebeck (1998) highlighted Jensen
suggestion that there may be a correlation between reaction time (RT) and IQ tests that

measure fluid intelligence such as the RPM.

1.2.2. Intelligence: The Genetic vs. Environmental Debate

According to experts individuals differ on g, which is stable over a lifetime and is affected by
both genetic and environmental factors. The issue of genetic vs. cultural and / or
environmental explanations for differences in intellectual ability was laden with controversy
and debate (Hernstein & Murray, 1996; Jencks & Philips, 1998; Jensen, 1998; cited in Skuy,
Schutte, Fridjhon, O’Carroll, 2001). Many studies maintained that there is evidence for the
genetic model and argue intelligence is hereditary, while others have disputed these
arguments (Rushton, 2008). Pal, Shyman and Singh (1997) conducted a twin study that
concluded a moderate to high heritability of general intelligence, which was consistent with

other studies conducted on the subject.

Historically, Black Americans have gained lower test scores on IQ test as compared to White
Americans. This could have been due to poorer educational facilities rather than by what was
presumed to be a genetic inferiority. There was evidence for both environmental and genetic
factors having influence on intelligence but the debate calls for further research on the

subject (Rushton, 2008).

10



Researches such as Carroll (1997) maintained that general ability should not be accepted as a
measure of hereditary intelligence, but rather as a measure of process over a lifespan in
achieving mental development. He argued that it is wrong to interpret an 1Q score as a
measure of individual genetic inheritance without considering the environmental factors.
Bock and Moore (1986) viewed intelligence as the result of opportunities presented to an
individual by their family, school and everyday experience. The environmental argument
held that the norms of mental development intrinsic to mental age and the intelligence
quotient result from the fact that on average, children are raised in their native language in
“typical” families. They then go to school at a young age, and are presented with “typical”
curricula that expose them to reading, writing and numeracy, and they later gain exposure to
science and social studies. These tasks and others allow them the skills to perform in
different tasks at different ages, as seen in intelligence tests. This developmental journey
often occurs in developed countries such as The United States and Britain, where there are
broad similarities in family structures and educational systems. Correctly answering items on
intelligence tests is reliant on learned skills obtained from daily life and school experience
(Carroll, 1997). This view was supported by Nettlebeck (1998) as he argued that socio-

cultural factors linked to certain groups may inhibit intelligence.

The “normal” development as measured by 1Q tests may be different in cultures where
family and education systems are structured differently (Cole & Means, 1981). However,
intelligence testing asserted that intelligence develops independently from family and school
structures. In contract, Ceci (1991) suggested that education significantly influences 1Q
formation and maintenance. This appeared too simplified as children from the same
educational backgrounds, have varying IQ ranges. Carroll (1997) argued that IQ information
does not impact a child’s ability to learn. He suggested that all individuals can be trained or
educated to a certain extent, and individuals vary in their rate of learning and level of mastery

they are able to accomplish.

1.3. Psychological Assessment, Reliability, Validity & Statistical Bias

Psychological assessment is useful in providing information to direct people and

organisations in understanding others and to make informed decisions about their

11



functioning. Tools were developed to provide a way to assess human behaviour. These tools
included tests, scales, measures, instruments, procedures and techniques (Foxcroft et al.,
2004). According to Gregory (2007), a test is used to sample behaviour in order to describe it
with categories and scores. Psychological assessment is a process-orientated activity whereby
assessors gather a wide array of information and then evaluate it to reach conclusions and

make decisions (Foxcroft et al., 2004).

Psychological tests can be useful as they can measure levels of performance and they are
potentially flexible between samples and population groups. However, there are three areas

of concern with regard to psychological tests (Foxcroft et al., 2004).

Firstly, does a test measure the intended aspect of behaviour consistently? This refers to the
reliability of a test. Reliability is a measure that refers to the consistency and repeatability of
test scores (Gregory, 2007). However, consistency always implies a certain error in
measurement. A person’s performance on a test item can be affected by chance factors that
are present during the assessment, such as fatigue, noise etc, which may negatively affect a

person’s performance in a test (Foxcroft et al., 2004).

Secondly, does the test measure what it claims to measure? This looks at test validity.
Validity refers to what a test measures and how well it does so (Foxcroft et al., 2004).
Validity looks at to what extend the inferences made by a test are appropriate, meaningful
and useful (Gregory, 2007). Content validity means that test items represent the kinds of
material that they are supposed to present. Criterion validity refers to the degree to which the
test correlates with one or two outcome criteria. Construct validity refers to the degree to

which the test measures the construct it claims to measure (Murphy and Davidshofer, 1998).

Thirdly, does the test measure what it claims to measure across different groups of people?
This is a question of bias in a test where there are systemic errors in predicted performance.
Bias can exist in terms of test content, norms or even as a result of the testing situation or
context (Israel, 2006). There are a number of types of bias that are often examined in relation

to the test content. Construct comparability or conceptual equivalence (Retief, 1988),
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monitors whether the constructs or ideas in the content, have the same meaning across
different people or groups (Owen et al., 1996). This form of bias is related to issues of
language and translation, such as similarity of metaphorical or abstract notions (Israel, 2006).
With administration, the validity of a measure can be compromised by language difficulties if
there is a communication problem between the assessment practitioner and the test-takers.
Item format refers to the type of question used in a measure. This can be a problem if the test
taker is not familiar with the format of a test question. Many measures consider speed to be
an indicator of intelligence; however some cultures see quick responses as culturally

inappropriate, thus seriously disadvantaging those learners (Foxcroft et al., 2004).

Furthermore, a construct in one language may be untranslatable in another, thus causing the
test-taker to misunderstand the content being referred to (Gregory, 2007). Some languages do
not have the concepts and expressions required by tests and thus translation is problematic.
An additional problem is that some individuals, particularly in the South African context,
speak in a combination of languages known as ‘township patios’, where a pure version of one
language is seldom spoken. An individual who communicates in such a way mixes the
different languages they have been exposed to in their interactions. A child who
communicates using the patios would be disadvantaged if an assessment was formally
translated. Gender bias may also be a factor in a test if certain items favour one gender over

the other (Foxcroft et al., 2004).

Predictive bias examines whether a test will predict performance on an independent criterion
equally between groups. If this type of bias is present in a test the implications are that the
test will systematically overestimate or discriminate in relation to the performance of a
particular group, causing an error in measurement of an innate difference (Owen et al., 1996).
Learners within the South African context may be disadvantaged during psychological
assessment administration if they are not familiar with the kinds of questions being asked

such as those within the RPM.

By examining the internal consistency of a test, validity and bias can be explored (Murphy &
Davidshofer, 1998). Internal consistency estimates are a function of the number of test items

and the average intercorrelation among these items (Murphy & Davidshofer, 1998). The
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internal consistency of a test looks at how well a test covers a range or an ability for which
the test is intended, which refers to validity, and whether the items scale in the same way for

different populations, which refers to bias (Raven et al., 1998).

There was widespread belief that tests of cognitive ability may be biased if there are systemic
differences in test scores due to socioeconomic status, gender and race (Jensen, 1980; Linn,
1982; cited in Murphy et al., 1998). In general, individuals from middle and upper classes
scored higher on tests than individuals from lower socio-economic classes. White people
receive higher scores than other groups, and males often receive higher scores than females.
This is also a question of validity within cognitive test, such as the SPM, as there may be
doubt about whether the test measures what it claims to measure, or whether the test makes

systematic errors in measurement or prediction (Murphy et al., 1998).

Cultural background can impact the entire process of assessment as culture affects a person’s
life views, family roles, problem-solving strategies etc. (Sattler, 1988; Gregory, 2007). It is
culture and experience that are most likely to lead to the differences between groups (Owen
and Chamberlain, 1996). Thus culture or grouping can be a source of bias (Israel, 2006). Item
bias or score comparability is when people of equal ability from different backgrounds do not
have an equal opportunity for answering an item correctly. Different groups may also answer
items in a specific way (Retief, 1998). Cultural bias refers to the differences in the extent to
which a test-taker has had the opportunity to know and become familiar with the specific
subject matter or specific processes required in order to answer a test item (Eells et al., 1951;

cited in Murphy & Davidshofer, 1998).

Under the umbrella of culture is the notion of acculturation, which is a current issue in South
Africa. Acculturation is the process by which people are assimilated into a particular culture.
This process occurs at different speeds. For example a person who moves away from a rural
community into a city would become acculturated to their new surroundings. This implied
that such a person will adapt to their new surroundings by adopting some of the cultural traits
of the society around them. This has implications in assessment in South Africa, as a measure
may be culturally appropriate to a particular group, but not for other people groups.

However, as individuals from other cultures move closer to the culture and values of the
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group on which the test has been normed perhaps the more appropriate the measure will
become (Foxcroft el al., 2004). For this reason, this research chose to use language as the
independent variable of analysis and not culture as the sample comes from a government
school where the children have a mixture of cultures, languages and background. It would be
inappropriate to use the variable of culture as the boundaries between the cultures are
debatable. Many of the children live affiliated to a number of cultures. They adopt cultural
behaviours and practices of a number of cultures depending on their surroundings and
various cultural influences. Language is a more definable variable as the learners will be

either speak English as their first language or not.

Human characteristics are measured in psychology by focusing on a particular group or
sample of a population. These studies are scored and said to be normally distributed for a
population (Foxcroft et al., 2001). Norm scores are used as a comparative frame of reference
(Gregory, 2007). A standard normal distribution, known as the bell-shaped distribution, has a
mean of 0 and a standard deviation of 1 (Foxcroft et al., 2004). Standardised assessment
instruments are appropriate to the population from which they were standardised and norm-
reference tests have the tendency to be biased for other people groups within the population
(Beech & Singleton, 1997). This is important as the SPM may not measure non-verbal

intelligence in the same way for different South African language groups.

Over several years, many normative studies were carried out in different parts of England,
Ireland and the United States with regards to the RPM. Until 1979, there was a noticeable
uniformity in the normative scores. This shifted from 1979 onwards, where the RPM was
widely normed in a number of countries and for different age groups. Norms in Germany,
Czechoslovakia, China, Taiwan, and New Zealand were well above those obtained in
England (Raven, 1989). This demonstrated that performance on the RPM was different for

different countries and for different population groups.

If there is evidence that a test is not reliable or consistent, valid, or biased it raises questions
about the usefulness of the test. Research in this area is important as it looks at the accuracy
and fairness of tests across different groups of people. This issue is ongoing in South Africa

due to the effects of segregation and discrimination under Apartheid. Tests that have been
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standardised according to a western population may not be appropriate to other populations
in South Africa due cultural and linguistic differences as well as previous socioeconomic and
educational disadvantage. According to Asmal (2001), systems should be developed in South
Africa that accommodate and respect diversity. This applies to psychological assessment as
scores may favour western individuals, and research is important in assessing whether certain

tests are appropriate for different people groups in South Africa.

1.4. Assessment and Education in the South African Context

Psychoeducational assessment aims to determine what individuals have, or have not, learned.
Education and assessment have been contentious issues in South Africa. Factors such as the
level and quality of education, access to resources and learners’ ability to read and write have
dramatically impacted psychometric test scores (Israel, 2006). Thus, there has been much
controversy in South Africa surrounding psychoeducational assessment as tests have been
criticised both internationally and in South Africa (Amod, Skuy, Sonderup & Fridjhon,
2000). Foxcroft, Paterson, le Roux & Herbst (2004), argued that psychological assessment in
South Africa needs intensive, large-scale development and adaptation as well as test revision

if psychological assessment procedures are to be ethical and culturally sound.

It has been argued that assessment may be culturally bound and thus unfair toward different
cultural, ethnic or linguistic groups (Bryans, 1992; Gipps, 1990; Gregory & Kelly, 1992;
Joyce, 1988; cited in Beech & Singleton, 1997). Standardized tests, especially intelligence
tests, have been criticised in this regard (Cummins, 1984; cited in Beech et al., 1997). It is
therefore important for an assessor to understand a child’s cultural and linguistic background
before assessing the child’s needs and making judgments about the child’s mental ability and

functioning (Beech & Singleton, 1997).

Rushton et al. (2000) also reported that due to the previous Apartheid regime in South Africa,
many Black South Africans experience greater unemployment, poorer schools, libraries, and
study facilities, than do their White counterparts. Many Black South Africans live in

overcrowded homes with little to no water or electricity, and suffer from poor nutrition.
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Black South Africans may have less exposure or stimulation to the constructs measured on
I1Q tests, resulting in poorer performance. IQ tests have been seen as biased toward Black
children as IQ tests may measure acculturation into western society rather than intelligence

(Sattler & Gwynne, 1982; Williams, 1975, in Vincent, 1991).

However, research has shown that fully bilingual children are not generally disadvantaged
when it comes to psychometric testing (Cummins, in Beech et al., 1997). With this in mind,
Rushton et al. (2000) argued that instead of labeling standardised testing as “racist” in South
Africa, intensive research should be conducted to develope norms for different South African
groups, recognizing a variety of talents in people, as well as teaching problem solving

techniques and assessing the effectiveness of mediation.

According to Owen (1992), SPM may not be culturally or ethnically “blind”. Owen (1992)
found that mean scores between Black and White South Africans was almost 3 SD units and
Black and White South African show a general pattern in test answers and performance in
their own group, which are dissimilar to that of the Coloured and Indian groups. Owen
(1992) argued that these differences pose serious problems for psychologists who wish to

establish common tests all for people and therefore all South Africans.

This research investigated these assumptions by examining whether SPM is biased in terms
of language and gender in South African high school children. This research also investigated
the reliability and validity of the SPM in the South African context. The relevance of the
SPM which was normed in Britain, USA and other countries was examined in the

multilingual and multicultural population in South Africa.

1.5. Studies concerning the Raven’s Progressive Matrices

This research investigated the relevance of the SPM in the South African context with regard
to language and gender. Gender and language are issues of concern in the South African

context as psychometric intelligence test are being used throughout the population groups.
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This section explored the literature and the debates therein concerning the SPM with regard

to language and gender.

1.5.1. Standard Progressive Matrices: Language and Group Differences

Language is a pertinent issue with regard to intelligence testing in South Africa. There are 11
official languages with many people fluent in a number of these and other languages. Perhaps
there are differences among the language groups with regard to how individuals approach the
constructs of the SPM. If there is no language bias in the SPM, it could be a useful predictor

of school performance across the groups.

Over a thousand studies of Raven’s Progressive Matrices have been conducted over the last
century (Moran, 1986) and many of the studies concluded that the test is culturally and
linguistically useful for diverse groups of people (Valencia, 1984). Other studies have argued
that test scores on the RPM are influenced by language, motor and sensory abilities and
socio-economic factors (MacArthur and Elley, 1963). A study conducted in Egypt (Abdek-
Khalek, 1988) reported a high concurrent validity with regard to the SPM as mean scores of
Egyptian males were similar to those from British males, although the mean scores of the
Egyptian females were lower. Thus, the study concluded that the SPM is a viable tool in the
Egyptian context.

According to Raven (1989) historically test scores were different among different ethic
groups, favouring individuals of the western culture. He argued that more recently,
differences in scores are less obvious as children from different backgrounds are developing
the ability to perceive and think clearly. Raven (1989) argued that increasingly, parents and
teachers are encouraging children to conceptualise things for themselves. Skuy et al. (2001)
also maintained that more recent phenomena that the 1Q scores in industrialised societies are

rising.

For psychologists in South Africa, the Euro-American psychometric test norms are a concern

for testing people from an array of ethnic groups, with regards to test validity. In general,
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lower means scores were obtained in African samples relative to Euro-American test norms
(Grieve & Viljoen, 2000; Owen, 1992; Rushton & Skuy, 2000). Snyderman and Rothman
(1988) argued that by examining genetic theory, there should be a reasonably high degree of
consistency in the intelligence levels across populations and geographical locations and there

might be some genetic basis to the low IQ scores of Black individuals.

One of the earliest studies done in South Africa with regard to the SPM was a study by
Notcutt (1949-50). The test was applied to Zulu primary school children. Notcutt found the
Zulu scores between 3 and 5 years below the British norms with differences becoming larger
among older children. This is similar to Jensen’s (1974, 1976) study that hypothesised
“cumulative deficits in intelligence test performance in low-SES black children” (Owen,
1992, p. 150). Much later Rushton, Skuy & Fridjhon (2002) conducted a study among
African, Indian, and White engineering students in South Africa and found Jensen effects
showing pronounced differences in scores among the groups. They argued that test takers
should be similar in cultural, educational and socio-economic background for the scores to be
compared. Because the SPM was considered biased in this case, it was argued that “true”
African mean IQ should be determined. Research should also examine whether African/ non-
African differences are on the g factor, whether the IQ scores obtained by African learners
were predictive of their school performance, and whether intervention techniques would raise

their 1Qs.

Lynn’s (1991) review of 11 studies recounted an average 1Q of 70, for East, West and
Southern Africans, as compared to average 1Q of 85 for Black Americans and an average 1Q
of 100 for Whites. Lynn (1978) also reported consistent results of seven other African studies
showing pupils to have IQ equivalents ranging from 75 to 88, with a mean of 82. Lynn
(1991) challenged previous genetic theory and stated that IQ tests are biased towards African
people, because African people have experienced adverse social and economic living
conditions. Furthermore, Crawford-Nutt (1976) administered the SPM to 114 high school
pupils living in Soweto, Johannesburg. It was found that, when given clear instructions about
the task, Grade 11 and 12 performed similarly to the normed group. This questioned the
genetic theory about intelligence and the author concluded that the low scores often obtained

by Black South Africans were not necessarily a reflection of their ability, but rather the result
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of the method of test administration. Rushton & Skuy (2000) maintained that further research
was necessary in South Africa to normalise distributions for the African populations on

existing tests, and to develop new tests that included social intelligence.

Skuy, Hoffenberg, Visser and Fridjhon (1990) and Skuy and Shmukler (1987) reported that
low performance on IQ tests could be improved through mediation resulting in improved
performance on the SPM. Rushton and Skuy (2000), suggested that instead of focusing on
the impact and results of intelligence testing, talents of pupils should be identified and
nurtured. Methods needed in the South Africa context were mediation, as well as the
distribution of vitamin and mineral supplements to enhance children’s learning potential.
They argued that examining these issues would tell researchers a lot about the nature as well

as the nurture of intelligence.

Rushton, Skuy and Bons (2004) investigated the construct validity of the RAPM for Black
and Non-black South African engineering students and reported that the Raven’s Matrices
scores were as valid for Black South Africans as they were for non-Black South Africans,
thus reflecting the g factor of intelligence rather than any cultural way of thinking. Rushton et
al. (2004) stated that the RPM and other g loaded tests were appropriate for highly educated
Black Africans.

It has been argued that performance on the RPM is relatively uninfluenced by culture, and
does not require language mediation, specific or previous knowledge. However, Caffarra,
Vezzadini, Zonato, Copelli and Venneri (2003), argued that performance in the shorter four-
set (A, B, C, D) version of the RPM was significantly affected by age and education level,
but not by gender.

More recently, Israel (2006), reported a substantial language bias at item level for university
students in South Africa. Israel suggested that the ability to comprehend English had a
relatively strong impact on performance on the RAPM as items were not equally difficult
across language groups, negating the linguistic fairness of the test as previously suggested.
Israel (2006) also suggested that African first-language speakers may be more likely to

systematically fail to discriminate important from unimportant information in the test items,
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indicating a bias at the level of individual items. The implications